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Adaptive Application Aware Wireless LAN Using Distributed Control

Inventors: Francis daCosta and Sriram Dayanandan

REFERENCE TO COMPUTER PROGRAM LISTING APPENDIX

An appendix of computer program listings is attached in the appendix to this provisional
patent application. The appendix is hereby incorporated by reference.

FIELD OF THE INVENTION

The present invention describes a software layer for a distributed set of wireless
communication devices that will ensure that the wireless network is application aware.
The software control layer addresses low latency requirements (for applications such as
voice) and high throughput requirements (for applications involving data transfer). One
embodiment of the present invention provides the software control for wireless Access
Point (AP) devices employed in a convergent enterprise network supporting voice, video
and data.

BACKGROUND OF THE INVENTION

There is increasing demand within the enterprise to employ one wireless network to
support both voice and data traffic. Currently, the “voice” network, e.g. the telephone
system, is separate from the “data” network e.g. Internet connectivity and access to
enterprise data over a Local Area Network (LAN). Convergence is, as the name
implies, the ability to converge these two networks into one network, centrally managed
by one access server servicing a mesh network of relay and leaf nodes.

- The challenge lies in providing - within the same wireless network - the ability to
address potentially conflicting latency and throughput needs of diverse applications. For
example, voice needs to be transmitted with low delay (latency). Occasionally lost voice
packets, while undesirable, is not fatal for voice transmissions. Conversely, data
transmissions mandate delivery of all packets and while low latency is desirable it is not
essential. In essence, transmission across the wireless network should ideally be driven
by the needs of the application. The tabie below lists some types of applications and
their latency requirements.

 Delivery Type | Description

Asynchronous | No constraints on delivery time ("elastic”): e.g. email

Synchronous Data is time-sensitive, but requirements flexible in terms of
delays ,

Interactive Delays noticeable but not adversely affecting usability or
functionality

Isochronous Time-sensitive: delays adversely affect usability. E.g.
voice/video

Mission critical | Data delivery delays disables functionality

ACG PATENT APP: ADAPTIVE WLAN 1
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An enterprise LAN provides service to a diverse set of applications, with varied latency
requirements. One approach is to make dumb wireless Access Point (AP) nodes more
application aware is to implement QoS (Quality of Service) reservation schemes
dictated by the application server.

Changing the rate the queue is serviced can also be accomplished by specialized
communications between AP nodes and the access server to ensure that voice and
data, for example, are serviced at different time intervals. Unfortunately, this adversely
affects scalability and redundancy of the system: the access server is now
micromanaging the network and has become a single point of failure. A paramount
concern of any network is distributed control, especially a network handling both voice
and data.

Another shortcoming of a centralized approach — central control and central execution -
is the cost of maintaining a central control point with all intelligence and control at one
location and dumb communication devices distributed in the enterprise. The cost of the
central control point is high, typically around $50,000, and the dumb access points are
not any less expensive than smart access points — since the smarts is in the software.
Thus a distributed approach is far less expensive — around $200 per Access Point with
approx $5000.00. for the central access server as compared to $50,000 with $200 per
access point. In addition to being more cost effective a distributed approach is more
fault tolerant and has built in fail-safe redundancy. The only way to get redundancy out
of centralized approaches is to buy multiple central control points — an expensive
approach.

Building a reliable wireless network comes with other constraints specific to wireless.
Some routing paths may be best for voice, others for data. In Ethernet applications
separate routing paths is easily accomplished. But in a wireless network, operating over
radio, the cost of associating and disassociating with a relay node - to switch to new
routing paths - is prohibitive. Multiple radios, supporting separate voice and data
channels is possible but expensive. It is preferable, therefore, if each AP node can
support both voice and data transmissions with a one “"channel”.

SUMMARY OF THE INVENTION

Accordingly, there is a need for, and an objective of the present invention, is to develop
an adaptive wireless network, based on “smart” Access Points (AP) that are application
aware and provide cost effective distributed control of the network. An additional
objective of this invention is to ailow the characteristics of the network to be set by a
centralized access server, which can thus “tune” the character of the network to be
anything between the two extremes of low latency to high throughput, based on the
needs of applications running in the enterprise. An embodiment of the invention also
supports the possibility of running multiple types of networks supporting anything

ACG PATENT APP: ADAPTIVE WLAN ) 2
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between the two extremes of low latency and high throughput, using multiple radios at
each node for each distinct type of network.

As an illustration of central control but distributed intelligence, consider Figure 1, where
the star network depicted has low latency. However, since the signal strength varies
inversely with the distance from the Access Point, as shown in the figure/look up table
on the top left corner, the price is poor throughput. If all devices are required to connect
directly to the root node as shown, regardless of their distance from the root node, then
the overall throughput of the network can be low.

Since the signal strength varies inversely with the distance, it may be advantageous,
from the perspective of better signal strength and overall better throughput for some AP
nodes to connect to an intermediate AP rather than to the root. In Figure 2, the
throughput of the network has increased, below, because two nodes are connecting to
other nodes (relays) with an overall increased throughput from 44.1 to 62.2.

The number 44.1 is a measure of the throughput computed based on the look up table
shown in Figures 1, 2 where distance from the root causes a rapid decrease in
throughput. The throughput is expressed as a percentage, where a connection to the
root at zero distance would be the maximum possible throughput: 100%.

While the throughput increased to 62.2, the tradeoff is more hops, resulting in‘a loss of
latency for higher throughput. In Figure 2, the latency has increased as a measure of
the number of hops from an Access Point (AP) to the root node. It is 1.6, since some
nodes now are 2 hops away from the root node.

An objective of this invention is to allow the Access Server to set some
latency/throughput constraints that causes each AP node to change their relationships
to each other and consequently the character of the network. Control parameters, set by
an access server can then tune the wireless network to provide a mix between the two
extremes of max throughput and low latency. As shown in Figure 3, parameters set by
the access server cause the network to self configure providing an average latency to
1.3 from 1.6. Even though the throughput has reduced from 62.2 to 57.0%, it is still
better than 44.1, the case in Figure 1.

The approach taken to modify the network is completely decentralized - the changes in
the network take place with algorithms running in each AP node. The Access Server
does not change the characteristics of each node, it simply sets the parameters
governing the characteristic of the network — and let the AP nodes reconfigure their
relationships to meet the objectives set by the Access Server. Thus the Access Server
can control the behavior of the network without necessarily controlling the behavior of
each node of the network. Benefits of this approach include a highly scaieabie,
redundant wireless network. Some other benefits:

1. Installs out of the box. No site survey or installation involved, since system self
configures

ACG PATENT APP: ADAPTIVE WLAN : . 3
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2. Network is redundant. Mesh network formalism is supported, ensuring multiple

. paths.

3. Load balancing supported: Network nodes reroute data to avoid load-congested
nodes.

4. No single point of failure. If a node “dies”, another optimal routing path is selected

5. Decentralized execution: Algorithms controlling the network nodes resident in every
node.

6. Central control: Setting system level “tuning” parameters changes network
configuration

7. Network application aware: latency/throughput profiles defined in the access server

8. Application awareness: Based on the application profile in the access server, the
network configures itself to satisfy all application requirements as best as possible.

9. Network is very scaleable — since execution is completely decentralized

Uses of a self configuring application aware wireless network range from providing
voice/data access to warehouses, factory floors, communications with process control
equipment to home networking applications involving voice/data/video streaming. Some
applications under consideration include:

e Monitoring process control equipment with a Publish/Subscribe Stream server built
on top of the wireless network. Examples include chemical plants, medical devices,
industrial controls.

¢ Voice over IP (VOIP) based low cost communication devices for mobility within
enterprises

e Video streaming over wireless for remote surveillance.

These and other embodiments of the present invention are further made apparent, in
the remainder of the present document, to those of ordinary skill in the art.

BRIEF DESCRIPTION OF DRAWINGS

In order to more fully describe embodiments of the present invention, reference is made
to the accompanying drawings. These drawings are not to be considered limitations in
the scope of the invention, but are merely illustrative.

1 A wireless Network in Star configuration, with low latency but poor throughput.
2 | A wireless network with improved throughput but poor latency.

3 | Result of how wireless network self configures to meet Access Server
requirements.

4A | Terminology for variables used by parent selection and load balancing
algorithms.

4B | Routing paths selected for maximizing throughput.

5 | Routing paths selected for low latency.

6 | How progressively changing the latency cost factor affects the network
configuration.

ACG PATENT APP: ADAPTIVE WLAN - 4
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7 | Showing how node increases its Cost of connectivity from O to 3 to reduce
congestion.

8 | How progressively increasing the cost of connectivity causes children to seek
other routes.

9 | Modeled both the DCF and PCF algorithms described, based on 802.11a
specifications.

10 | How the worst timing constraint for an Isochronous PCF mode would be 5T.
11 | Key distribution for AES symmetric private key distribution under PKI for
distribution.

12 | ACG RTOS running algorithms in Intel PXA250 emulation environment.

DETAILED DESCRIPTION OF INVENTION .

The description above and below and the drawings of the present document focus on
one or more currently preferred embodiments of the present invention and also describe
some exemplary optional features and/or alternative embodiments. The description and
drawings are for the purpose of illustration and not limitation. Those of ordinary skill in
the art would recognize variations, modifications, and alternatives. Such variations,
modifications, and alternatives are also within the scope of the present invention.
Section titles are terse and are for convenience only. ‘

An object of this invention is a new type of wireless AP nodes that:

e Configure them selves based on considerations, set by the access server for the
network.

Support automatic load balancing: AP nodes avoid data congestion hot spots.

e Support fail over: if one node dies, nodes connected to it automatically switch to
another.
Is fully functional when powered up: no installation procedure or site survey required.
Support software upgrades to them selves through a communications interface

Support both Isochronous and asynchronous application requirements in the same
network

Support the wireless equivalent of switches and routers
Is application aware — based on settings provided by the access server.

Each AP Node is implemented as a self-contained embedded system, with all
algorithms resident in its operating system. The normal day-to-day functioning of the AP

node is based entirely on resident control algorithms. Upgrades are possible through a
communications interface described later.

ACG PATENT APP: ADAPTIVE WLAN 5

EX1010, Page 8




A B L R LT RS e

PROVISIONAL PATENT
Attorney Docket No.: DACOSTAF .PP1

Description of system components

There are 3 typical components of the embodiment of the system proposed. In Figure
1.

1. The Access server “manages”’ the network, by setting control parameters for the .
network

2. The “Root” Node, is connected to the Access Server through an Ethernet link

3. Wireless communication Devices such as AP nodes that connect to the Root or
other AP nodes devices to form a communications path terminating at an Ethernet
link.

To enable voice and data types of requirements to be serviced satisfactorily within the
same network configuration, the access server maintains a list of applications and their
latency and throughput requirements. Based on those application “profiles”, the access
server sets the Network “profile” that each wireless communication device in the
network strives towards. ‘

In one embodiment of the invention, the root node acts as the interface between the
wireless communication devices and the Ethernet. All wireless devices communicate to
the Ethernet through a root node, which is has a radio interface and an Ethernet link.

In that embodiment of the invention, other wireless communications devices or AP
nodes have two radios: one to communicate with its clients which includes wireless
devices such as laptops, VOIP wireless phones etc. Clients to one AP node also include
other AP nodes connecting to it. In Figure 4B, for example, Node 002 has nodes 005
connected to it. In addition all nodes may have local clients — laptops etc — connected to
them directly. Each node, therefore, is dual purpose: It acts as a relay node — relaying
traffic from a (child) node and also acts as an Access Point to local devices. In this
embodiment of the invention, redundancy is assured because of the mesh characteristic
of the network. :

In an alternate embodiment of the invention, all Wireless AP Nodes are roots- they are
all wired. In this case the network is not a mesh network and redundancy is dependant
on having a large number of nearby AP nodes. However there is still communication
between the nodes so load balancing and wireless switching, as described later, is
supported.

Description of Variables used by Algorithm

Figures 4a, 4b, describes the variables used by the algorithms. With reference to
Figure 4a, some relevant variables are:

¢ NI Node Index: the unique ldentifier for each wireless communication node

e PN: Parent Node Index: Node Index for a node connects to in order to transmit data,
For example, In Figure 4B, the parent of Node 005 is 002.

ACG PATENT APP: ADAPTIVE WLAN . 6
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e RP: Route Path. In Figure 4B, the route path for 005 is 000 002 005, its connection
route.

e NP: Number of parents available: Each Node has choices regarding which parent it
selects to connect to, based on latency/throughput requirements. In Figure 4B,
Node 005 can-connect to 004, 001, 002, and 000 (the root), all of whom are within
the wireless range.

¢ NR: Number of unique paths some of the parents may be children of another node in
the list of NP. NR is therefore the list of unique roots the node has. In Figure 4B,
001 is a child of 005. The number of unique roots is therefore 3.

o AC: Number of Active children. This is the number of immediate children a node has:
In Figure 4B, Node 005 has 3 children: 005, 001, 008

e ND: Number of Descendants: Child nodes may also have their own children. ND is
the total number of descendants that are connected, directly or indirectly to the
parent node.

e CO: Cost to connect. When a node is congested it raises the cost of connectivity for
a prospective child, thereby dissuading new connections till the congestion is
alleviated. The cost to connect is a number transmitted to the child node. It is related
to the level of congestion . '

e LR: Load on Route, is the total communications traffic (load) from all children and
their descendants that a Node sees. Thus in Figure 4B, the LR for Root Node 000
will be all nodes connected to it, directly on indirectly. This information is needed to
determine if a particular parent can support the communication needs (load) of a
new child node

e CC Load Capacity is the amount of communication traffic or load that the node is
capable of handling. It will be driven by the buffer size of the node - since data from
a node’s children is typically buffered before being retransmitted to the node’s
parent.

e LC Load from Children: This is the sum total of all traffic being passed on from
children to their parent for retransmission to the parent’s parent. In Figure 4B Node
002 has load from children 005, 001, 008. Each of those nodes may have children
with their loads.

e LL Local Load: In addition to servicing children, each node may also be servicing
individual clients that comprise their local load. For example, Node 002 services
three child nodes. But in addition, there could be laptops in its vicinity that connect to
it directly. They constitute a local load.

e LS Local Signal Strength: is related to signal strength that a node sees from its
parent. It is actually the throughput expected based on the actual signal strength
seen by the radio and is computed based on a look up table as shown in Figures
1,2.

¢ GT Global Throughput: This is the product of all throughputs each node along the
route provides. Nodes connected ¢ the root have a throughput related to LS. Thus
the throughput of Node 002 in Figure 4B is 79%, based on the throughput table
shown in Figures 1, 2 and its distance from the root.

The Global Throughput of Node 005 is (LS to Node 002)* (GT of Node 002) =
.79*70= .55

ACG PATENT APP: ADAPTIVE WLAN . 7
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Descrigﬁon of Parent Selection algorithm

Since there is no central point of control in a distributed system, the same algorithms,
running in every node, determines what is best, based on the information it received
from the Access Server and other nearby nodes. Much of this relates to selecting
correct “route” or path to the root node. As an illustration, in Figure 4B the route for
Node 005 is 000-002-005. The Node 002 is the parent for Node 005 while Node 000 is
the parent for 002.

For the present, let us assume that the Access Server wishes the network to have the
maximum throughput. Then, if each node independently makes the best selection of its
parent — to maximize throughput - then can we be assured that the network as a whole
IS running as “best” as possible?

To answer this, consider the network in Figure 4B. If the parameter set by the Access
Server is to maximize throughput. Node 002 would examine all nodes it can connect to
and choose a parent that ensures the highest global throughput (GT).

Since GT is product function of the LS times the GT of the potential node. Node 005
would have examined all potential parent nodes before selecting node 002. Similarly
~Node 002 has chosen Node 000. Other nodes would yield a lower GT. Thus, since
.each node is making a parent selection based on the “best” throughput, the throughput
of the network as a whole is also maximized.

Thus, each node, starting from those closest to the root and spreading outwards
maximizes its GT based on products related to the GT at each previous node, the
overall throughput of the system is the sum of all individual throughputs, which have
been maximized by the selection algorithm.

The implementation steps taken by the selection algorithm are:

1. Seek out and list all active nearby nodes.

2. Remove- descendants: nodes that are connected to it, or children of nodes
connected to it.

3. Order the list: push nodes closer to the route (shorter routing paths) up in the list.

4. Compute total throughput for each routing in the list of connection nodes

5. Select the node that provides the best Iatency or max throughput or combination of
both.

6. Repeat steps 1,50n a perlodlc basis.

To compute throughput, Nodes receive the following pieces of information from all
nearby nodes:

ACG PATENT APP: ADAPTIVE WLAN 8
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4.1The current routing path of the node. This is a list of nodes that the AP node has to
connect to, in order to reach a root node. In Figure 4, Node 005 has a routing path
of 000-002-005.

4.2The current throughput of that node. The signal strength of that node's parent as
seen by the node, is correlated to a look up table that maps the signal strength to
throughput. For Node 002 (Figure 4), that is shown as 79.

Based on these two pieces of information, collected for all nearby AP nodes, the node
selects one .parent node that satisfies the requirements of low latency or high
throughput. If low latency is the issue then a short routing path is desirable: In Figure 5,
Node 005 chooses the root node 000. Note that the overall throughput for Node 005 is
low — 17% because of the large distance away from the root node, resulting in poor
signal strength. Conversely, if high throughput were required, Node 005 would connect
to Node 002. The overall throughput for that connection is:

Throughput (Node 002 — Node 000) * Throughput (Node 005 — Node 002):
0.79 * 0.70 = .55.

At the end of step 4, the global throughput — computed as a product of the local signal
strength to that potential parent node and the GT of the potential parent node — is
computed and compared for each potential parent in the list of nearby nodes. The one
with the highest throughput wins.

Controlling Network latency/throughput

The section on the selection of the parent assumed that only maximizing throughput
was the sole objective. Often there is a tradeoff between low latency and high
throughput as evidenced in Figures 1,2,3. Since each AP node is in all likelihood
supporting multiple applications with diverse needs, the access server setting is
probably not either extreme but something between low latency and max throughput.

We have already described the algorithm for maximized throughput. For lowest latency,
the choice of parent may be restricted to the parent with the highest throughput with an
upper bound on the number of hops the parent is away from the root. There are ways
In which the Access Server can control the latency of the network:

1. Place an upper bound on the number of hops admissible for any node — this forces
nodes on the fringe of the network to choose shorter path routes. This approach acts
a cut off: it forces nodes at the fringe of the network towards selecting low latency
routes, regardless of the loss in throughput. In terms of the routing algorithm, this
translates to computing the throughput for selecting a parent with the highest
throughput that faii in a group with iatency better or equai to the upper bound.

2. Define a latency loss threshold whereby selecting a longer route path requires
throughput gain to more than offset the loss of latency:

Throughput (Longer Route) + Latency_loss_threshold > Throughput (Shorter route)
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If the latency loss threshold is set high, the choices a node in selecting its parent is
restricted, to Nodes closer to the root, with shorter route paths. In contrast to the cutoff
approach this approach is more forgiving: Selecting a longer path is allowed if
throughput gains in choosing a longer routing path offset increased latency. In terms of
the routing algorithm, this translates to computing the throughput for all nearby nodes.

Let us now re-examine the parent selection process with latency restrictions in place.
With reference to Figure 4B, if the latency restriction of the first type is enforced, and
the maximum number of hops allowed for any node is set to 1, then the list of
accessible nodes is reduced to node 000. Alternatively, or in conjunction with this
restriction, if the latency threshold is set high, then even if other nodes are acceptable
potential parents, the latency threshold will reduce their attractiveness and again Node
000 could be selected.

Combinations of both restrictions, based on the parameters set, result in networks that
address both latency and throughput requirements. This was evidenced in Figure 3,
where the overall network ‘configuration was somewhat mid way the two extremes. It is
further evidenced in Figure 6, where increasing the latency loss threshold results in
progressively lower latency network configurations. Nodes circled in each snap shot of
the simulation show movement towards shorter routing paths as the latency cost factor
is progressively increased.

Automatic Load Balancing

We have discussed how the parent selection process takes into account
latency/throughput criteria set by the access server. However, we should also take into
account how the system behaves under load, when the load increases at one node,
causing congestion.

Since this is a distributed system, each node is responsible for selecting a parent that
can service it satisfactorily — it is not part of a congested route. During the selection
process, the connect cost associated with selecting a new parent is supplied by the
parent. Thus a congested route will have a higher connect cost than a less congested
route — and a lower throughput. The routing algorithm selects the parent with the
highest throughput. As its connect cost increases a congested parent is increasing less
attractive.

In Figure 7, the cost of connectivity is raised from 0 to 3, resulting in one node “leaving”
in favor of a better route. As the cost of connectivity is progressively increased, more
nodes select alternate paths as evidenced in Figure 8.

increasing the cost of connectivity acts as an incentive for nodes to find other routes,
but does not prevent a child node from continuing its association. This ensures that all
child nodes are serviced always. Additionally, the cost of connectivity is increased until
all child nodes that have the option to leave have left- for example, in Figure 7, the cost
in increased while child nodes that have multiple alternate route are still attached to a
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congested parent node. In other words, there is no reason to increase the connectivity
cost for child nodes that have no alternate route and are “stuck” with the current
congested parent node.

As the load is balanced, the congestion is reduced and the cost of connectivity is
gradually reduced, enabling the child nodes that left to return. If this is not done, then
nodes leaving one parent may contribute to congestion elsewhere, resulting in
increased cost of connectivity elsewhere and system instability.

One characteristic of a mesh network is the ability for nodes to select alternate routes,
in case one node fails or becomes congested. As shown in Figure 7, each node, when
computing the throughput of nearby nodes, also infers from the routing path for those
nodes, how many alternate paths are available to it. This is done by examine the routing
paths of each nearby node and classifying them based on the node that connects to the
root. :

In Figure 7, Nodes 002 and 004 connect to the root - as do other nodes shown with a
blue square on their top left corner. Node 005, therefore, can have two routing paths:
000-002-005 and 000-004-005. Other nodes may also have multiple paths, but may not
find a parent that, if it accepts them as child, has the capacity to service them, based on
their current load. Hence, some of the nodes show one parent and one route, in red.

It is desirable to configure the network to ensure all nodes have alternate paths. This is
achieved by increasing the number of nodes connecting to the root. The access server
can force this by increasing the latency cost factor, resulting in nodes that can connect
to the root directly to do so rather than through another node closer to them to the root.
This was described earlier as depicted in Figures 4,5,6. It can also force some nodes to

- work in either low latency or high throughput modes- in Figure 7, the check box for
each node (checked in each case) depicts that each node is currently in high throughput
mode, working within the constraints set by the access server.

By controlling the latency cost factor, or the upper bound of the max hops, the access

server can change the configuration of the network resulting in a higher redundancy of
the system and less likelihood of load congestion hot spots.

Asynchronous Application Data Flow

Algorithms that show how data from nodes will flow to the root node have been modeled
for both high throughput and for low latency requirements. We discuss the high
throughput data flow requirements first.

To service asynchronous applications, each node services its children in a round robin

manner, ensuring that all children are serviced in sequence. But to ensure that all
children receive at least one service request, each recently serviced child waits for at
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least another child to be serviced before it can be serviced again. Additionally, some
child nodes servicing applications with higher priority will be serviced before others.

In one implementation of this algorithm, related to this invention, the priorities may be
stored in the Access server and different applications fail into different priority buckets.
By changing ‘the priorities in the Access Server, applications with higher priority are
serviced before other competing applications with a lower priority. Also with a priority
bucket, applications with more data to transfer are serviced first.

In one implementation, the determination regarding which child to service next is based
on which child need servicing the most. This is determined by examining the load of
each child, each time; the node services.its children. It is done each time because:

e Child nodes may have made other connections, if load balancing is also active
¢ Child nodes data may have changed — data with short time to live, will have been
removed

The node then makes the decision to service the child with the highest need, in a
priority bucket, provided it has not serviced that same child most recently. This is simply
to avoid any one child from “hogging” all the attention.

This proprietary PCF (Point Control Function) implementation worked well for
“asynchronous applications, when compared to 802.11a standard DCF (Distributed
Control Function) approach that was also implemented for benchmarking reasons as
shown in Figure 9. The PCF protocol implemented per the approach described above
was approx twice as fast, largely because nodes did not have to deal delays caused by

collision avoidance contention window delays required for wireless transmissions in a
DCF mode. '

Isochronous Application Data Flow

Isochronous applications require more deterministic service intervals that are less
sensitive to variations of load. The algorithm described above is not suitable when:

» Each child should be serviced by the parent in a regular and predictable time interval
e The amount of data transferred in relatively fixed — else it will affect the time interval.

The algorithm to service Isochronous Application has also been implemented. In Figure
10, there are two service cycles. The red service cycle services 3 children, the black
one 5 children, one of which is the parent node of the three children in the red service
cycle. In each service cycle, each child is visited at a regular interval defined by 1) the
time interval between each switching from one child to another and 2) the number of
children in each service cycle. ’
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Thus if the parent of the red service cycle spends 10ms with each child, it will revisit
each child every 3* 10 = 30 ms. Data from each child cannot then be retrieved at a rate
faster than once every 30 ms.

Having retrieved the data, it will sit at the buffer of the parent, till the parent is serviced
(the black circle). Since there are 5 children in that service cycle, the service period is
5*10 = 50ms.

Since both service cycles are’ running independently of each other with no
synchronization, it is impossible to predict when the parent in either service cycle will
service its children. It can be stated, however that each child in service cycle marked
red (005, 001, 008) will have data transferred to the root at best every 30ms and at
worst every 50ms. In other words, in the isochronous network, the worst time interval is
the maximum time period of all service cycles.

If it is assumed that, to ensure multiple routing paths, there are more nodes connected
to the root, then the service cycle will be driven by the number of 1 hop nodes, in this
case 5. Note that the network configuration is set for high throughput. In this
configuration the worst service cycle is 5T. Ironically, the network configuration for a
“low latency” Isochronous network would have been 9T, will all nodes connected to the
root. In other words, in the case of isochronous networks, the algorithm proposed
provides a better service cycle and a better throughput. In general, splitting the number
of nodes into two or more service cycles will improve the service cycle. The high
throughput mode setting for the routing algorithm makes that happen naturalily.

Internal Traffic Flow/ Wireless equivalent of Switching

Referring again to Figure 10, Nodes 005, 001, 008 are children of Node 002. The red
oval indicates that these form a “family”. In the technical parlance of 802.11, they are a

“Basic Service Set” (BSS). Like wise the nodes in the black circle form another family or
BSS. ‘

Traffic from Node 005 to Node 001 would logically travel to Parent 002 and then from
002 to 001. This affects the throughput of the entire system because the traffic is -
buffered in 002 and then retransmitted. If node 005 was aware of its siblings, within its
wireless range, then Node 005 and Node 001 could communicate directly over wireless.
In effect this would be a wireless equivalent of Ethernet switches.

This direct communication link between siblings (within range) increases throughput
100%. This is so because 2 transfers of data (Source node to parent and then Parent to
destination node) are now reduced to 1 transfer (Source node to destination node).

We have implemented this algorithm whereby traffic intended for a destination node is
automatically sent to the destination node if it is within the family/BSS and within range.

When the routing algorithm runs, the routing paths of each nearby node is recorded to
determine the number of hops it is away from the root. From the routing paths, the list of
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siblings within range can be inferred — they all share the same parent in their routing
paths. If data intended for these siblings is received, it will automatically be sent to the
sibling, without involving the parent.

If the destination node is not in the list of nearby siblings, then the data has to be sent
onwards to the parent node. At that point the parent node, which “knows” its siblings,
can route traffic to one if its siblings. Thus the switching algorithm may ensure that
traffic is routed only as far as a parent whose child is a destination node.

Extensions with Multiple Radios

As shown in Figure 10, there are at least two families or BSS in the network. Node 002
belongs to both — as a parent of one (the red oval BSS) and as a child to another (the
black circle BSS). To communicate with its children, Node 002 has one radio, and
another to communicate with its parent. There should therefore, at the minimum, be two
radios in each node for the system to work- One radio to support the inward interface
(the children, red oval) and one to support the outward interface (the parent, black
circle).

Adding more radios to the outward interface increases throughput but also enables
more freedom in making choices related to latency/throughput tradeoffs. For example,
suppose that some traffic requires high throughput and other traffic low latency. If the
compromise approach described in this invention is unacceptable because the range of
requirements are too high, then two radios for the outward interface can reduce the
range of requirements: One radio will address more of the low latency traffic with a low
latency traffic route while the other will address the_high throughput needs with a
different high throughput traffic route. The wireless node now begins to resemble a
wireless equivalent of network routers.

The algorithms described in this invention are still applicable: only the range of
applicability has changed. We therefore believe that this invention is also relevant for
wireless routers.

Security of the Network

Wireless transmissions are inherently insecure. While the technology to encrypt/decrypt
secure data exists, the problem is communication of the keys over wireless to the
nodes, from the access server. We address this common key distribution problem by
proposing the following system.

In an embodiment of the invention, the wireless communication devices will have, as
part of the algorithms resident in their operating system, the ability to generate a public

and private key based on the RSA algorithm. These keys will be based on some unique
~ identifier in the AP node —the processor Chip Serial Number as an example.
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When the Access point is first deployed, it will be connected via Ethernet cable to the
access server and the node’s public key will be transmitted to the Access Server. This
public key will be used by the Access Server to transmit a common private key (using
the symmetric AES encryption algorithm) to all nodes. Since only the Access Server
knows the public key for each node, only the access server will be able to transmit this
private key. Further, since the common private key for all nodes was transmitted in
encrypted form to all nodes, it is impossible to decipher the common private key without
knowing the public key for the node it was intended for. In addition, even if that public
key for that node is known, it is useless since the private key for that node was never
exchanged. The transmission of the common Private Key is thus secure.

Secure data transmitted by one AP node will then be encrypted with the common
private key and be decrypted at a destination AP node. By the same token, all data from
the Ethernet to an AP node will be encrypted with the same private key for onward
transmission.

The enterprise Access Server can be used to generate a new private key at regular
intervals and transmit it to all Wireless AP Nodes in the system. The system is thus
doubly secure.

Implementation of algorithm in Firmware

In an embodiment of the invention, a self-standing executable containing some of the
algorithms and support functions has been produced within a footprint of 300KB running
on an Intel PXA250 Processor.

The reason for the small footprint is that our approach to building software is to include
the portions of an operating system needed by the programs. Thus, functional blocks
needed by the algorithms are added to the make file needed by the compiler to create
the executable. If string functions are not required by any procedures in the program,
then the string function library is not included when the executable is made. In contrast,
a typical embedded operating system is more general purpose, requiring a larger
footprint and possibly more CPU resources.

The language in which the algorithms are written is currently Java, and will in the future
include Microsoft ™ NET languages. We have built a Java Class file converter that
takes Java Byte Code and disassembles it to produce what we refer to internally as R
(for Real) classes R classes are the C code equivalent of the Java Op codes, used by a
Java Virtual Machine (JVM) to run the Java program. The R classes map to C code
which is produced after examining the functional libraries needed and adding them to
the list of support libraries needed to make an executable self standing. Once that is
compieted a seif-standing executabie is made for the processor.

Thus we have a clear migration strategy in place from high level code generation to low

level object code that includes all the functionality provided by an operating system to
ensure that the object code is self contained.
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Since there is no OS, there is no easy way to tamper with the system. This approach —
which we internally refer to as Application Specific Embedded OS software - thereby
protects the security of the algorithms and enables the algorithms to run on low power
(and less. expensive) processors and with lower (and less expensive) memory
requirements.

The simulations depicted are running the same code in each node shown in the figures.
The code running in each node has been compiled to object code for the Intel ™ PX250
processor as a proof of concept (Figure 12).

Upgrade Path for new algorithms

A distributed network poses problems related to upgrading the software at each node. If -
the software is cast in concrete — as in an ASIC implementation — then there is no
upgrade path available. Since the wireless standards are evolving, this is not a practical
approach.

In the description of ACG’s modular approach to generating a self standing,executable,
it becomes apparent that there is no migration path available to the system to upgrade
the executable easy.

This is resolved by providing a simple communication protocol for uploading new object
code into the system. This has also been implemented as in internally called Simple
Upgrade Protocol (SUP). -

When the executable is made, a simple communication protocol is added, which, with
proper authentication, using the public key of the node, can be used upload object code
into the Flash memory of the device. We are then supplying a very thin boot kernel with
the AP Node and the rest of the code is remotely installed. The boot kernel contains the
simple communications protocol to upload object code and the security to ensure that
only the Access Server can access the device. By building security at the boot level, we
are ensuring that all code loaded into the system has to be authorized- since the
security code cannot be overwritten.

Throughout the description and drawings, example embodiments are given with
reference to specific configurations. It will be appreciated by those of ordinary skill in
the art that the present invention can be embodied in other specific forms. Those of
ordinary skill in the art would be able to practice such other embodiments without undue
experimentation.
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ABSTRACT

An embodiment of the invention describes a design and proof of concept of a new type
of WLAN, complete with simulation and results from the simulation. The new type of
wireless AP nodes can:

e Configure them selves based on considerations, set by the access server for the
network. '
Support automatic load balancing: AP nodes avoid data congestion hot spots.
Support fail over: if one node dies, nodes connected to it automatically switch to
another.
Is fully functional when powered up: no installation procedure or site survey required.
Support software upgrades to them selves through a web server like interface
Support both Isochronous and asynchronous application requirements in the same
network
e Support wireless equivalents of Switching and Routing.
Each AP Node may be implemented as a self -contained embedded 0OS unit, with all
algorithms resident in its Operating system. The normal day-to-day functioning of the
AP node is based entirely on resident control algorithms. Upgrades are possible
through a simple secure communications interface supported by the OS kernel for each
AP node.

Benefits provided by a wireless network, as proposed in this invention, comprise:

1. Installs out of the box. No site survey or installation involved

2. Network is self-configuring. Nodes self organize based on access server directives.

3. Network is redundant. Mesh network formalism is supported, ensuring multiple
paths.

4. Load balancing supported: Network nodes reroute data to avoid load-congested
nodes.

5. No single point of failure. If a node “dies”, another optimal routing path is selected

6. Decentralized execution: Algorithms controlling the network nodes resident in every
node.

7. Central control: Setting system level “tuning” parameters changes network
configuration

8. Network application aware: latency/throughput profiles defined in the access server

9. Application awareness: Based on the application profile in the access server, the
network configures itself to satisfy all application requirements as best as possible.

Uses of a self configuring application aware wireless network range from providing
voice/data access to warehouses, factory floors, communications with process control
equipment, to home networking applications involving voice/datalvideo streaming. In
general, the power of a self - configuring high performance wireless network lies in its
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ability to route traffic to any of the nodes of the network speedily. Some applications
under consideration include:

¢ Monitoring process control equipment with a Publish/Subscribe Stream server built
on top of the wireless network. Examples include chemical plants, medical devices,
industrial controls.

e Voice over IP (VOIP) based low cost communication devices for mobility within
enterprises

e Video streaming over wireless for remote surveillance.
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Details for cach Step

1.1 Each AP Nodes have a Public/Private Key generated on power up, based on (unique) MAC ID.
1.2 The Publc Key will be made available to the Access Server, when plugged into the Ethernet.
1.3 The AP node may now be unplugged from the Access Server and placed in operation

2.1 Each Access Server will maintain a Secret Key, based on AES. This key is changed periodically
2.2 Secret Key distribution to the AP node will be through PKI Public Key encryption of the AES Key.
2.3 On receipt of the key, the AP node will write the secret key to Flash Memory.

3.1 This secret key will be used to encrypt all data transmission between nodes and the root.
3.2 The Access Server may decrypt it for onward transmissions over wire
3.3 For wireless switching the encryption/decryption occurs transparently.

Fiqure 11: Key Distribution for Security Encryption over wireless.

Figure 12: ACG RTOS running in Virtio Emulator for Intel ™ PX250A Processor
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) . com_thrill_utils_synchronizer_semaphore.c
#include "com_thrill_utils_synchronizer_semaphore.h”
#include "com_thrill_utils_synchronizer_semaphore_runtime_class.h”

static unsigned short _constant_0 = O;
static unsigned short _constant_l = O;
static unsigned short _constant_2 = 4;
static unsigned short _constant_3 = 0;
static unsigned short _constant.4 = O;
static unsigned short _constant_5 = 4;
static unsigned short _constant_6 = 0;
static unsigned short _constant_7 = 0;
static unsigned short _constant_8 = 0;
static unsigned short _constant_9 = 11;
static unsigned short _constant_10 = 0;
static unsigned short _constant_1l = 4;
static unsigned short _constant_12 = 0;
static unsigned short _constant_13 = 0;
,static unsigned short _constant_14 = 0;
static unsigned short _constant_15 = 8;

java_object_t* com_thrill_utils_synchronizer_semaphore_create()
java_object_t* o = (java_object_t*)ca11oc(1,sizeof(java_object_t));

~o->runtime_class = .
com_thr111_ut11s_synchron1zer_Semaphore_runt1me_c1ass_get();

java_object_adref(o);

o->data = calloc(8,1);
return oO;

}
int com_thri11_uti1s_synchronizer_Semaphore__init__I(java_method_frame_t*
?ethod_frame)
JAVA_ALOAD_O(method_frame);
JAVA_INVOKESPECIAL(method_frame,0,0,_constant_0,0,1);
JAVA_ALOAD_O(method_frame) ;
JAVA_TILOAD_1l(method_frame);
JAVA_ALOAD_O(method_frame) ;
JAVA_TILOAD_1(method_frame);
JAVA_RETURN;

return O;

} .. .
int com_thr111_uti1s_synchronizer_Semaphore__1n1t__I_I(Java_method-frame_t*
method_frame)

JAVA_ALOAD_O(method_frame);
JAVA_INVOKESPECIAL(method_frame,0,0,_constant_0,0,l);
JAVA_ALOAD_O(method_frame);

JAVA_ILOAD_2 (method_frame) ;
JAVA_ALOAD_O(method_frame) ;
JAVA_ILOAD_1(method_frame);

JAVA_RETURN;

return O;
int com_thri11_uti1s_synchronizer_Semaphore_down_(java_method_frame_t* method_frame)

JAVA_ALOAD_O(method_frame) ;
Page 1
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com_thrill_utils_synchronizer_Semaphore.c
JAVA_IFLE(method_frame,label_20);
JAVA_ALOAD_O(method_frame);
JAVA_DUP(method_frame);
JAVA_ICONST_1l(method_frame);
JAVA_ISUB(method_frame) ;
JAVA_GOTO(method_frame, label_28);
label_20:
JAVA_ALOAD_O(method_frame);
JAVA_GOTO(method_frame, label_28);
JAVA_ASTORE_1(method_frame);
label1_28:
JAVA_RETURN;

return 0;

int com_thrill_utils_synchronizer_Semaphore_up_(java_method_frame_t* method_frame)
{

JAVA_ALOAD_O(method_frame) ;
JAVA_ALOAD_O(method_frame) ;
JAVA_IF_ICMPGE (method_frame,label_37);
JAVA_ALOAD_O(method_frame) ;
JAVA_DUP(method_frame);
JAVA_ICONST_1l(method_frame);
JAVA_IADD(method_frame) ;
JAVA_ALOAD_O(method_frame) ;
JAVA_ICONST_1l(method_frame);
JAVA_IF_ICMPNE(method_frame,label_37);
JAVA_ALOAD_O(method_frame);
JAVA_GOTO(method_frame, label_37);
JAVA_ASTORE_1(method_frame) ;

label_37:
JAVA_RETURN;

return 0;

Page 2
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com_thrill_utils_synchronizer_sSemaphore.h
#ifndef _com_thrill_utils_synchronizer_semaphore_H_
#define _com_thrill_utils_synchronizer_semaphore_H_
#include "java_object.h”
#include "java_method_frame.h"

java_object_t* com_thrill_utils_synchronizer_semaphore_create();
void com_thrill_utils_synchronizer_Semaphore_release();

int com_thrill_utils_synchronizer_sSemaphore__init_I(java_method_frame_t*
method_frame);

int com_thrill_utils_synchronizer_semaphore__init__I_I(java_method_frame_t*
method_frame);

int com_thrill_utils_synchronizer_semaphore_down_(java_method_frame_t*
method_frame) ;

int com_thrill_utils_synchronizer_Semaphore_up_(java_method_frame_t* method_frame);

#endif /* com_thrill_utils_synchronizer_Semaphore_H_ */

Page 1

EX1010, Page 35



R W PR SRR R I IR

com_thrill_utils_synchronizer_semaphore_runtime_ c1ass C
#include com thrill_utils_synchronizer_Semaphore_ runt1me class.h”
#include "com_thrill_utils_synchronizer_semaphore.h"
#include "java_lang_oObject_runtime_class.h"

static java_runtime_class_ t‘ _runtime_class = NULL;

static char _class_name[] = "com/thrill/utils/synchronizer/sSemaphore™;
static char _field_O_type[] = "1I";

static char _field_O_name[] = "_count”

static char _field_1_type[] = "I";

static char _field_1_name[] = "_maxCount";

static char _method_O_name[] = "<init>";

static char _method_O_param_0O_ type[] b

static char _method_OAreturn_type[] = "V"

static char _method_1_name[] = "<init>";

Tyt

static char _method_1_param_0O_type[] = ;
static char _method_1_param_1_type[] = ";
static char _method_1_return_ type[] = "v";
static char _method_2_name[] = down
static char _method_2_return type[

static char _method_3_namel[] up ;

static char _method_3_return_type[] = "V";

java_runtime_class_t* com_thrill_utils_synchronizer_semaphore_runtime_class_get()

if(_runtime_class != NULL)
return _runtime_class;

java_runtime_class_t* r =

(java_runtime_class_t*)malloc(sizeof(java_runtime_class_t));
memset(r,0,sizeof(java_runtime_class_t));

r->class_name = _class_name;

r->super_class = java_lang_oObject_runtime_class_get();

r->fields = (java_runtime_field_t*)calloc(2,sizeof(java_runtime_field_t));
r->fields[0].field_name
r->fields[0].field_type

r->fields[1].field_name
r->fields[1].field_type

_field_O_name;
_field_O_type;
_field_1_name;
_field_1_type;

i uwn

r->methods = . . .
(java_runtime_methodﬁt*)ca11oc(4,51zeof(java_runt1me_method_t));

r->methods[0] .method_name = _method_O_name;

r->methods [0] .method_return_type = _method_0_return_type;

r->methods[0] .method_method_parameter_types =
(char**)ca11oc(1,5'zeof(char ) ;

r->methods[0] .method_method_| parameter types[0] = _method_O_param_O_type;

r->methods[1] .method_name = _method_1_name;

r—>methods:1:.method_return_type = _method_l_return_type;

r->methods[1] .method_method_parameter_types =
(char**)ca11oc(2,5'zeof(char*))

r->methods[1] .method method_parameter types[0] = _method_1_param_0_type;

r->methods [1] .method_method_parameter_types[1] = _method_1_param_1_type;

r->methods[2] .method_name = _method_2_name;

Page 1

EX1010, Page 36



o AR St LR AT

com_thrill_utils_synchronizer_semaphore_runtime_class.c

r->methods[2] .method_return_type
r->methods[2] .method_method_parameter_types
(char**)calloc(0,sizeof(char*));
r->methods[3].method_name
r->methods[3] .method_return_type
r->methods[3] .method_method_parameter_types
(char**)calloc(0,sizeof(char*));

r->interfaces

r->method_table

r->method_table
r->method_table
r->method_table
r->method_table
r->method_table
r->method_table
r->method_table
r->method_table
r->method_table
r->method_table
r->method_tablel[
r->method_table[
r->method_tablel[
r->method_table

r->method_table[
r->method_table[
r->method_tablel[
r->method_table

r->static_data

return r;

[T T T T 1

i

_method_2_return_type;

_method_3_name;
_method_3_return_type;

(java_runtime_interface_t*)ca11oc(0,sizeof(java_runtime_interface_t));

(java_method_t*)calloc(18,sizeof(java_method_t));

java_lang_Object__init__;
java_lang_Object_registerNatives_;
java_lang_Object_getClass_;
java_lang_object_hashcode_;
java_1ang_object_equa1s_Ljava_1ang_0bject_;
java_lang_object_clone_;
java_lang_Object_toString_;
java_lang_Object_notify_;
java_lang_oObject_notifyAll_;
java_lang_Object_wait_J;
java_lang_oObject wait_J_T;
java_1ang_ob]ect_wa1t_;
java_lang_object_finalize_;
java_lang_object__clinit__;

com_thrj11_utj1s_synchronjzer_Semaphore__jnjt__I;
com_thrill_utils_synchronizer_semaphore__init__I_I;

com_thrill_utils_synchronizer_semaphore_down_;
com_thrill_utils_synchronizer_Semaphore_up_;

calloc(0,1);

Page 2
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com_thrill_utils_synchronizer_semaphore_runtime_class.h
#ifndef _com_thrill_utils_synchronizer_semaphore RUNTIME_CLASS_H_
#define _com_thrill_utils_synchronizer_Semaphore_RUNTIME_CLASS_H_
#include "java_runtime_class.h”
java_runtime_class_t* com_thrill_utils_synchronizer_semaphore_runtime_class_get();

#endif /* _com_thrill_utils_synchronizer_sSemaphore_RUNTIME_CLASS_H_ */

Page 1
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include.h

/************************************************************************%*******

* ACG

%

* File : include.h ]
* Comments : Common Header File
* Created : 4/4/2002

* Author : Sriram Dayanandan

: File Revision History

* | No |Date | comment | Author |
“1 0 14/4/2002 | created. | sriram|

*****************************************************************k**************/

#ifndef _INCLUDE_H_
#define _INCLUDE_H_.

#include <stdlib.h>
#include <memory.h>
#include <string.h>
#include <stdio.h>

#ifdef WIN32

#include <windows . h>
#include <winsock.h>
#endif /* WIN32 */

#endif /* _INCLUDE_H_ */
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/***A'A*k*****kv\************‘k*ﬂAk******‘k***#f*kk+k********i*********Jv***********k**

* ACG

* e

* File : j2c_code_generator.c

* Comments : Java To C Code Generation Functions
* Created : 5/14/2002

* Author : Sriram Dayanandan

* File Revision History

* | No | Date | Comment | Author |
K e e e ——— e ——————— e
* | 0 |5/14/2002 | Created. { Sriram |
*

Gk ok kkk ok ok k kb ok ko kA k ok kok ok ok ok Ak ok ok k ok ok F kkk ok ok bk okok Rk ok KPRk kA S Ak ok k ok ok ok ok ok ok ok k ok ok ok ok Kok ok ok bk ok kb )/

#include "j2c_code generator.h"

J2C_CODE_GEN_TMPL(_jzZc _nop_gen)

{

}

fprintf (fp,
"\t%s (method frame);\n",
current->opcode->macro) ;
return 0;

J2C CODE GEN_IMPL(_Jj2c_aconst null gen)

{

}

fprintf (fp,
"\t%s (method frame);\n",
current->opcode->macro) ;

return 0;

J2C7CODE‘GEN7TMPL(7JZCNiconstﬁmlmgen)

{

}

fprintf (fp,
"\t%s (method frame);\n",
current->opcode->macro) ;
return 0;

J2C_CODE_GEN_IMPL(_3j2c_1iconst_0_gen)

{

}

fprintf (fp,
"\t?s (method frame);\n",
current->opcode->macro) ;
return 0;

v

J2C7CODE*GBNVIMPL(~j2c~1const717gen)

{

}

fprintf (fp,
"\t%s (method_ frame);\n",
current->opcode->macro) ;
return 0;

J2C _CODE _GEN_IMPL(_j2c_1iconst_2 gen)

{

}

fprinti(ip,
"\t%s (method frame);\n",
current->opcode->macro) ;
return 0;

J2C CODE_GEN_IMPL(_3j2c iconst 3 _gen)

{

fprintf (fp,
"\t%s (method frame);\n",
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current->opcode->macro) ;
return 0;

}

J2C_CODE_GEN_IMPL(_J2c_iconst_4_gen)
{
fprintf (fp,
"\t%s (method frame);\n",
current->opcode->macro) ;
return 0;
}

J2C CODE_GEN_TIMPL(_j2c_iconst_5_gen)
{
fprintf (fp,
"\t%s (method frame);\n",
current->opcode->macro) ;
return 0;

i

J2C_CODE _GEN_IMPT (_j2c_lconst 0_gen)
{
fprintf (fp,
"\£2s (method frame);\n",
current->opcode->macro) ;
return 0;

}

J2C_CODE_GEN_IMPL(_7j2c_lconst_1_gen)
{
fprintf ({p,
"\t%s (method frame);\n",
current->opcode->macro) ;
return 0;

}

J2C _CODE_GEN_IMPL(_j2c fconst_0_gen)
{
fprintf ({p,
"\t%s (method frame);\n",
current->opcode->macro) ;
return 0;

}

J2C_CODE_GEN_IMPL(_j2c_fconst_l_gen)
{
fprintf (fp,
"\t%s (method frame);\n",
current->opcode->macro) ;
return 0;

}

J2C CODE GENilMPL(*jZC_fconst727gen)
{
fprintf (fp,
"\t%s (method frame);\n",
current->opcode->macro) ;
return 0;

}

J2C_CODE GEN_IMPL(_J2c_dconst_0_gen)
{
fprintf (fp,
"\t%s (method frame);\n",
current->opcode->macro) ;
return 0;

}

J2C_CODE_GEN_TIMPL(_j2c_dconst_1_gen)
{
fprintf (fp,
"\t%s (method frame);\n",
current->opcode~>macro) ;
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return 0;

}

J2C7CODE;GEN_IMPL(7j2c7b1push;gen)
{
fprintf (fp,
"\t%s(mcthod_frame,%d):\n",
current->opcode->macro,
current->operands[0]);
return 0;

}

JZC_CODEﬂGENﬁIMPL(_jZCislpushigen)
{
short si

s = current->operands[0] << 8 | current->operands[1];
{
fprintf (fp,
"\t%s(methodﬁframe,%d):\n",
current->opcode->macro,
s)

return 0;

b

J2C7CODE7GEN_IMPL(_ch’ldc4gen)
{
unsigned char index;
java cp info t* cp;

index = current->operands(0];
cp = State—>cls—>constant_pool[1ndex];

fprintf (fp,
"\t%s(method_frame,rconstant*%d,%d);\n",
current->opcode->macro,
cp->index,
cp->tag);

return 0;

}

J2C_CODE_GEN_IMPL(_j2c_ldc_w_gen)
{

short index;

java _cp_info_t* cp;

index = current->operands[0] << 8 | current->operands[1];
cp = state7>cls—>constant#pool[index];

fprintf (fp,
"\t$%s (method frame, constant_%d, %d);\n",
current->opcode—->macro,
cp->index,
cp->tag);

return 0O;

}

JZCVCODEVGEN*IMPL(732c71dc27w7gen)
{
short index;
java _cp_info t* cp;
index = current->operands[0] << 8 | current->operands([1];

cp = state->cls->constant pool [1ndex];

fprintf (fp,
"\t%s (method frame, constant_%d);\n",
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current->opcode->macro,
cp->index) ;

return 0;
}

J2C_CODE GEN_TMPL(_3j2c_iload_gen)
{
fprintf (fp,
"\t%s (method frame,%d);\n",
current->opcode—->macro,
current->operands[0]);

return 0;

}

J2C_CODE_GEN_IMPL(_Jj2c_lload_gen)
{
fprintf (fp,
"\L%s(mefhodiframe,%d);\n",
current->opcode->macro,
current->operands[0]);

return O;

}

J2C_CODE_GEN_TMPL (_3j2c_fload_gen)
{
fprintf (fp,
"\t%s (method frame,sd);\n",
current->opcode->macro,
current->operands([0]);

return 0;

}

J2C_CODE_GEN_TIMPL({_32c_dload _gen)
{
fprintf (fp,
"\t%s (method frame, %d);\n",
current->opcode~>macro,
current->operands[0]);

return 0;

}

J2C7CODEkGENMIMPL(7JZC7aload7gen)
{

fprintf (fp,
“\t%s(method'frame,%d);\n",
current->opcode->macro,
current->operands [0]};

return 0;

}

J2C_CODE_GEN_IMPL (_j2c_1load_0_gen)
{
fprintf (fp,
"\t%s (method frame);\n",
current->opcode->macro) ;
return O;
}

JZC_CODEiGEN_LMPL(~12c“iloadﬂligen)
{
fprintf (fp,
"\t%s (method frame);\n",
current->opcode->macro) ;
return 0;

}

J2C7CODEAGEN_IMPL(‘jZCiiload_Z_gen)
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fprintf (fp,
"\t%s (method frame);\n",
current->opcode->macro) ;
return 0;

}

J2C_CODE76EN71MPL(_ch_iload73‘gcn)
{
fprintf (fp,
"\t%s (method frame);\n",
current—>opcode->macro) ;
return 0;

}

J2C_CODE’GEN71MPL(_j2c_1load707gen)
{
fprintf (Lp,
"\t%s (method frame);\n",
current->opcode->macro) ;
return 0;

}

JZCACODEVGEN‘IMPL(7j2c_lloadil*qen)
{
fprintf (fp,
"\t%s (method frame);\n",
current->opcode—>macro) ;
return 0;

}

J2C_CODEiGEN~TMPL(732c'lload_2<gen)
{
fprintf (fp,
"\L%s(methodiframe);\n”,
current—>opcode->macro) ;
return 0;

}

J2C_CODE_GEN_IMPL(_j2c_lload 3 _gen)
{
ferintf (fp,
"\t3s (method frame);\n",
current->opcode—>macro) ;
return 0;

t

JZCICODEAGENVIMPL(7j2c7£load707qen)
{
fprintf (fp,
"\t%s (method frame);\n",
current—>opcode->macro) ;
return 0;

}

J2C_CODE_GEN_IMPL(_ j2c_fload 1 gen)
{
fprintf (fp,
"\t$s (method frame);\n",
current->opcode->macro) ;
return 0;

}

J2C_CODE_GEN_TIMPL(_32c_fload 2 _gen)
{
fprintf (fp,
"\t%s (method frame);\n",
current->opcode~>macro) ;
return 0;
}

J2C_CODE_GEN_IMPL(_j2c_fload_3_gen)
{
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fprintf (fp,
"\t%s(methodiframe);\n",
current->opcode->macro) ;
return 0;

}

J2C7CODEfGEN_IMPL(4]2c_dload_07gen)
{
fprintf (fp,
"\t%s (method frame);\n",
current->opcode->macro) ;
return 0;

}

JZCrCODEiGENﬁIMPL(_jzcidloadﬂligen)
{
fprintf (fp,
"\t%s (method frame);\n",
current->opcode->macro) ;
return 0;

}

J2C7CODE#GEN71MPL(732c7d10ad72lgen)
{
fprintf (fp,
"\t%s(method*frame);\n",
current->opcode->macro) ;
return 0;

}

J2C CODE_GEN_IMPL( j2c_dload 3_gen)
{
fprintf (fp,
"\t%s (method frame);\n",
current->opcode->macro) ;
return 0;

}

J2CﬂCODE7GEN_TMPL(_j2c”aload40*qen)

{
fprintf(fp,"\t%s(methodiframe);\n”,current7>opcode~>macro);
return 0;

}

J2C4CODEiGEN_IMPL(7j2ciaload#1*qen)

{
fprintf(fp,"\t%s(method_framc);\n",current7>opcode—>macro);
return 0;

}

J2C7CODE*GEN71MPL(7320#aload727gen)

(
fprintf(fp,"\t%s(method_frame);\n",cur1ent->opcode—>macro);
return 0;

}

J2C_CODE_GEN_IMPL(_3j2c_aload 3 gen)

{
fprintf(fp,”\t%s(method_frame);\n”,current—>opcode—>macro);
return 0;

}

J2CMCODEWGENVIMPL(7j2c7iaload_gen)

{
fprintf(fp,"\t%s(method_frame);\n",current—>opcode~>macro);
return 0;

}

J2CVCODEFGEN_TMPL(;j2c_laload_gen)

{
fprintf(fp,"\t%s(methodwframe):\n",current—>opcode—>macro);
return 0;
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J2C_CODE_GEN IMPL(_j2c faload_gen)

{
fprintf{fp, "\t%s(method frame);\n", current->opcode->macro) ;
return 0;

}

J2C_CODE_GEN_IMPL(_j2c daload_gen)

{
fprintf (fp, "\t%s (method_frame);\n", current->opcode->macro) ;
return 0;

}

J2C_CODE_GEN_IMPL(_j2c_aaload_gen)

{
fprintf (fp, "\t%s(method frame);\n",current->opcode->macro);
return 0;

}

J2C CODE _GEN_TIMPL(_j2c_baload_gen)

{
fprintf (fp, "\t%s (method frame);\n”",current->opcode->macro) ;
return 0;

}

J2C_CODE GEN_IMPL(_ j2c caload_gen)

{
fprintf (fp, "\t%s (method frame);\n",current->opcode->macro);
return 0;

}

J2C_CODE _GEN_IMPL(_ j2c¢ saload gen)

{
fprintf (fp, "\t%s (method frame);\n", current->opcode->macro);
return 0;

}

J2C _CODE_GEN_IMPL{_ 3j2c_istore_gen)
{
fprintf (fp,
"\t%s (method frame, %d);\n"
current->opcode->macro,
current->operands{0]);
return 0;
}

J2C_CODE_GEN_IMPL(_j2c_ lstore_gen)
{ .
fprintf (fp,
"\t®%s(method frame, %d);\n",
current->opcode->macro,
current->operands{Q0]);
return 0;

i

J2C CODE _GEN IMPL(_j2c_fstore gen)
{
fprintf (fp,
"\t%s (method frame, 2d);\n",
current->opcode->macro,
current->operands{0});
return 0;

t

J2C_CODE_GEN_IMPL(_JZc_dstore_gen)
{
fprintf (fp,
"\t%s(method frame, %d);\n",
current->opcode->macro,
current->operands[0]) ;
return 0;
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J2C CODE_GEN_IMPL(_j2c_astore_gen)
{
fprintf (fp,
"\t%s (method frame, %d);\n",
current->opcode->macro,
current->operands [0]);
return 0;

}

J2C_CODE_GEN_IMPL( j2c_1store 0_gen)
{
fprintf({fp,
"\t%s (method frame);\n",
current->opcode->macro) ;
return 0;

}

J2C_CODE_GEN_IMPL( j2c_istore_l gen)
{
fprintf (fp,
"\t%s (method frame);\n",
current->opcode->macro) ;
return 0;

}

J2C_CODE_GEN_IMPL(_Jj2c_istore_2 gen)
{
fprintf (fp,
"\t%2s (method frame);\n",
current->opcode->macro) ;
return 0;

}

J2C CODE_GEN_IMPL(_j2c istore 3 _gen)
{
fprintf (Lp,
"\t%s (method frame);\n",
current->opcode—>macro) ;
return 0;

}

J2C_CODE _GEN_IMPL(_j2c lstore 0_gen)
{
fprintf (fp,
"\t%s (method frame);\n",
current->opcode->macro) ;
return 0;
}

J2C_CODE_GEN_TIMPL(_j2c lstore_ 1 gen)
{
fprintf (fp,
"\t%s (method frame);\n",
current->opcode->macro) ;
return 0;

}

J2C_CODE_GEN_IMPL(_j2c_lstore 2 _gen)
{
fprintf (fp,
"\t%s (method frame);\n",
current->opcode->macro) ;
return 0;

}

J2C_CODE GEN_IMPL(_j2c_lstore_3_gen)
{
fprintf (fp,
"\t%s (method frame);\n",
current—->opcode->macro) ;
return 0;
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J2C_CODE_GEN IMPL( j2c_fstore 0 gen)
{
fprintf (fp,
"\t%s (method_ frame);\n",
current->opcode->macro) ;
return 0;

i

J2C_CODE_GEN_TMPL( j2c_fstore_1_gen)
{
fprintf (fp,
"\t%s (method frame);\n",
current->opcode—>macro) ;
return 0;

}

JZCfCODE_GENWIMPL(_j2c7fstor672 gen)
{
fprintf (fp,
"\t%s (method frame);\n",
current—->opcode->macro) ;
return 0;

}

J2C_CODE_GEN_TMPL(_7j2c_fstore 3_gen)
{
fprintf (fp,
"\t%s (method frame);\n",
current->opcode—->macro) ;
return 0;

}

J2C7CODE*GENIIMPL(732c”d5toreioiqen)
{
fprintf (fp,
"\t%s (method frame);\n",
current->opcode—->macro) ;
return 0;

}

J2C_CODE GEN_IMPL(_j2c dstore 1_gen)
{
fprintf (fp,
"\t%s (method frame);\n",
current->opcode->macro) ;
return 0;

}

J2C_CODE_GEN_TMPL(_32c_dstore 2 gen)
{
fprintf (fp,
"\t%s (method frame);\n",
current->opcode—>macro) ;
return 0;

}

JZCACODEiGENvIMPL(7j?c#dstorei3wgen)
{
fprintf (fp,
"\t%s (method frame);\n",
current->opcode—->macro) ;
return 0O;

}

J2C7CODEVGEN71MPL(_chiasLoreioigen)
{
fprintf (fp,
"\t%s (method frame);\n",
current->opcode->macro) ;
return 0;
}

J2C_CODE_GEN_IMPL(_Jj2c_astore_1_gen)
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fprintf (fp,
"\t%s(method#frame);\n",
current->opcode->macro) ;
return 0;

}

J2C7CODEiGEN~IMPL(~j2c7a5tore#2*qen)
{
fprintf (fp,
"\t%s (method frame);\n",
current->opcode->macro) ;
return 0;
}

J2C7CODE#GENAIMPL(_j2ciastoreA37gen)
{
fprint £ (fp,
"\t%s (method frame);\n",
current->opcode->macro);
return 0;

}
J2C7CODEaGRN7TMPL(4j2c_iastore7gen)
{

fprintf(fp,”\L%s(methodfframe);\n",current7>opcode—>macro);
return 0;

}

J2C_CODE_GEN_IMPL(_j2c lastore_gen)

( -
fprian(fp,"\t%s(methodiframo);\n",current—>opcodef>macro);
return 0;

}

J2C_CODE_GEN_IMPL(_3j2c_fastore_gen)

{
fprintf(fp,"\t%s(method“frame);\n",current—>opcode—>macro);
return 0;

}

J2C7CODE_GEN71MPL(_jZCidastore_gen)

{
fprintf(fp,"\t%s(methodiframe);\n",current->opcode7>macro);
return 0;

}

J2C_CODE_GEN_IMPL(_j2c_aastore_gen)

{
fprintf(fp,”\t%s(method_framc);\n",current—>opcodef>macro);
return 0;

}

J2C_CODE_GEN_IMPL({ j2c_bastore_gen)

{
fprintf(fp,"\t%s(method_frame);\n”,current—>opcode->macro);
return 0;

}

J2C_CODE_GEN_IMPL(_ j2c castore_gen)

{
fprintf(fp,"\t%s(method“frame);\n",Current—>opcode~>macro);
return 0;

}

J2C_CODE GEN_IMPL(_j2c_sastore_gen)

{
fprintf(fp,"\t%s(method_frame);\n",Curront7>opcode—>macro);
return 0;

}

J2C_CODE_GEN_TMPL (_j2c_pop_gen)
{

10
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return 0;

}

J2C7CODE_GRN_TMPL(7j2c7pop27gen)

{
fprintf (fp, "\t%s (method frame) ;\n",
return 0;

}

J2C CODE_GEN_IMPL{_j2c¢_dup_gen)

{
fprint f (fp, "\t%s (method frame);\n",
return 0;

}

J2C CODE_GEN_IMPL(_j2c dup_x1_gen)

{
fprintf (fp, "\t%s (method_frame) ; \n"
return 0;

}

J2C _CODE_GEN_IMPL(_32c¢_dup_x2_gen)

{
fprintf(fp,"\t%s(methodiframo);\n",
return 0;

}

J2C_CODE_GEN_IMPL(_j2c_dup2_gen)

{
fprintf (fp, "\t%s (method frame);\n",
return 0;

)

J2C_CODE_GEN_IMPL( Jj2c dup2_ xl_gen)

{
fprintf (fp, "\t%s (method_frame);\n",
return O;

}

J2C_CODE_GEN_IMPL(_J2c_dup2 x2_gen)

{
fprintf (fp, "\t%s (method_frame):\n",
return 0;

}

J2CVCODE_GEN71MPL(ﬁchiswapﬁgen)

{
fprintf (fp, "\t%s (method frame);\n",
return 0;

}

J2C_CODE_GEN_IMPL(_32c¢_iadd_gen)

{
fprintt(tp,"\t%s(method_frame);\n",
return 0;

}

J2C_CODE GEN_IMPL(_3j2c_ladd_gen)

{
fprintf (fp, "\t%s (method frame);\n",
return O;

}

J2C_CODE_GEN_IMPL(_j2c_fadd_gen)

{
£printf(fp,"\t%s(methodgframo);\n",
return 0;

}

J2C_CODEiGEN#IMPL(_j2cidadd7gen)
{
fprintf (fp, "\t%s (method_frame);\n",

T I R

current->opcode—>macro) ;

current->opcode->macro) ;

current —>opcode->macro) ;

,current->opcode—->macro) ;

current->opcode—->macro) ;

current->opcode->macro) ;

current->opcode->macro) ;

current->opcode—->macro) ;

current->opcode->macro) ;

current->opcode->macro) ;

current->opcode->macro) ;

current->opcode->macro) ;

current->opcode->macro) ;

11
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return 0;
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s

J2C_CODE_GEN_IMPL( j2c¢ isub_gen)
{
fprintf (fp,
"\t%s (method frame);\n",
current->opcode->macro) ;
return 0;

}

J2C _CODE GEN_IMPL{(_32c_lsub_gen)
{

fprintf (fp, "\t%s (method_frame);\n", current->opcode->macro) ;
return 0;

}

J2C _CODE GEN_TIMPL(_ j2c¢_fsub gen)

{
fprintﬁ(fp,"\t%s(methodgframe);\n",current—>opcode—>macro);
return 0;

}

J2C_CODE_GEN_IMPL(_j2c_dsub gen)

{
Fprintf(fp,"\t%s(methodiframo);\n”,Current~>opcode7>macro);
return 0;

}

J2C_CODE_GEN_IMPL(_7j2c_imul_gen)
{
fprintf (£p,
"\t%s (method frame);\n",
current->opcode->macro) ;

return 0;

}

J2C CODE_GEN_IMPL(_JjZ2c¢_lmul_gen)

{
fprintf(fp,"\t%s(methodﬁframe);\n",current—>opcode->macro);
return O;

}

J2C CODE _GEN_TIMPL{(_j2c_fmul gen)

{
fprintf (fp, "\t%s (method frame);\n",current->opcode->macro);
return 0;

}

J2C_CODE _GEN_TMPL(_j2c¢_dmul _gen)

{
fprintf([p,"\t%s(method_frame);\n",current7>opcodo4>macro);
return 0;

}

J2C_CODE_GEN_IMPL(_j2c_idiv _gen)

{
fprintf(fp,”\t%s(methodfframe);\n",Current—>opcode—>macro);
return 0;

}

J2C_CODE_GEN TMPL( j2c_ldiv_gen)

{
fprintf(fp,"\t%s(methodfframe);\n",current->opcode~>macro);
return O;

}

J2C CODE GEN_IMPL(_j2c_fdiv_gen)
{

fprintf(fp,"\t%s(method_frame);\n",current—>opcode >macro) ;
return 0;

12
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J2C CODE_GEN_IMPL(_3j2c¢_ddiv_gen)

{
fprintf(fp,"\t%s(methodiframe);\n",current—>opcode->macro);
return 0;

}

J2C_CODE_GEN_ IMPL(_3J2c_1irem_gen)

{
fprintf (fp, "\t%s (method frame);\n",current->opcode->macro};
return 0;

}

J2C_CODE_GEN_IMPL(_j2c_lrem gen)

{
fprintf (£p, "\t%s (method frame);\n",current->opcode->macro) ;
return 0;

}

J2C_CODE_GEN IMPL( j2c_frem_gen)

{
fprintf (fp, "\t%s (method_ frame);\n", current->opcode->macro};
return 0;

}

J2C _CODE GEN_IMPL(_j2c_drem gen)

{
fprintf (fp, "\t%s (method_ frame);\n", current->opcode->macro) ;
return O;

}

JZCACODEiGENilMPL(Aj2c71neg7gcn)

{
fprintf (fp, "\t%s (method frame);\n",current->opcode->macro);
return 0;

}

J2C_CODE GEN _IMPL(_j2c_lneg_gen)

{
fprintf (fp, "\t%s (method frame);\n",current->opcode->macro);
return 0;

}

J2C CODE_GEN_IMPL(_3j2c¢_fneg_gen)

{
fprintf(fp,"\t%s(methodiframe):\n”,Current—>opcode—>macro):
return 0;

}

J2C_CODE_GEN_IMPL(_jZ2c¢_dneg_gen)

{
fprintf (fp, "\t%s (method_ frame);\n",current->opcode->macro);
return 0;

}

J2C_CODE_GEN IMPL( j2c_ishl_gen)

{
fprintf (fp, "\t%s (method frame);\n", current->opcode->macro);
return 0O;

t

J2C_CODE_GEN TMPL( j2c_lshl_gen)
{
fprintf (fp, "\t%s (method frame);\n",current->opcode->macro);
return 0;

}

J2C_CODE GEN TIMPL(_j2c_ishr gen)

{
fprintf (fp, "\t%s (method frame);\n",current->opcode->macro) ;
return 0;

13
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J2C CODE_GEN_IMPL(_J2c¢_lshr gen)

{
fprintf(fp,”\t%s(method_frame);\n",current—>opcode'>macro);
return 0;

}

J2C_CODE_GEN IMPL (_jZ2c 1ushr gen)

{
fprintf (fp, "\t%s (method frame);\n", current->opcode->macro) ;
return 0;

}

J2C_CODE_GEN IMPL{_ j2c_lushr_gen)

{
fprintf{ (fp, "\t%s (method frame);\n", current->opcode->macro) ;
return 0;

}

J2C _CODE_GEN_TMPL(_jZ2c_1and_ gen)

{
fprintf (fp, "\t%s (method frame);\n", current->opcode->macro) ;
return O;

}

J2C CODE GEN_ IMPL(_j2c_land gen)

{
fprintf (fp, "\t%s (method frame);\n", current->opcode->macro) ;
return 0;

}

J2C_CODE_GEN_IMPL(_j2c_ior gen)
{

fprintf (fp, "\t%s (method frame);\n
return 0;

, current->opcode—->macro) ;

}

J2C_CODE_GEN IMPL( j2c lor gen)

{
fprintf (fp, "\t%s (method frame);\n", current->opcode->macro) ;
return 0;

}

J2C CODE_GEN IMPL(_j2c_ixor_gen)

{
fprintf (fp, "\t%s (method frame);\n", current->opcode->macro) ;
return 0;

}

J2C_CODE_GEN_IMPL(_j2c_lxor_ gen)

{
fprintf (fp, "\t%s (method frame);\n",current->opcode->macro) ;
return 0;

}

J2C_CODE_GEN_IMPL(_ j2c_1inc_gen)
{

unsigned int index;

unsigned int constant;

index = current->operands[0];
constant = current->operands{1];

fprintf (fp, "\t%s (method frame, %d, %d) ;\n", current->opcode->macro, index, constant) ;

return 0;
}

J2C_CODE_GEN_IMPL(_j2c_i21_gen)

{
fprintf (fp, "\t%s (method frame) ;\n", current->opcode->macro) ;
return 0;

14
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J2C_CODE_GEN_IMPL(_j2c_i2f_gen)

{
fprintf (fp, "\t%s (method frame);\n", current->opcode->macro) ;
return O;

}

J2C _CODE_GEN_IMPL(_j2c_i2d_gen)

{
fprintf (fp, "\t%s (method frame);\n",current->opcode->macro);
return 0;

}

J2C_CODE _GEN_IMPL( j2c_12i_gen)

{
fprintf (fp, "\t$s (method frame);\n", current~>opcode->macro) ;
return 0;

}

J2C_CODE_GEN IMPL( j2c 12f gen)

{
fprintf (fp, "\t%s (method frame);\n",current->opcode->macro) ;
return 0;

}

J2C CODE_GEN_ IMPL{_j2c_l2d_gen)

{
fprintf (fp, "\t%s (method frame);\n", current->opcode->macro) ;
return O;

}

J2C_CODE_GEN_IMPL{ j2c_f21 gen)

{
fprintf (fp, "\t%s (method frame);\n", current->opcode->macro) ;
return 0;

}

J2C_CODE_GEN_IMPL(_3j2c_f21_gen)

{
fprint{ (fp, "\t%s(method frame);\n",current->opcode->macro);
return 0;

}

J2C CODE_GEN IMPL( j2c [£2d gen)

{
fprintf (fp, "\t%s (method_ frame);\n", current->opcode->macro) ;
return 0;

}

J2C CODE GEN IMPL( j2c_dZi1 gen)

{
fprintf (fp, "\t%s (method frame);\n",current->opcode->macro);
return O;

}

J2C _CODE GEN IMPL(_ j2c_d21 gen)

{
fprintf (fp, "\t%s (method frame);\n", current->opcode->macro) ;
return 0;

}

J2C_CODE_GEN_TMPL{_ j2c_d2f gen)

{
fprintf (fp, "\t%s (method frame);\n", current->opcode->macro) ;
return O;

b

J2C CODE_GEN_TMPL(_j2c_i2b gen)
{

fprintf(fp,"\t%s(methodiframe);\n",current—>opcode->macro);
return 0;

}

J2C_CODE_GEN_IMPL( j2c_i2c_gen)

15
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fprintf(fp,"\t%s(method_frame);\n",currentv>opcode—>macro);
return 0O;

)

J2C_CODE_GEN_IMPL{ j2c i2s_gen)

{
fprintf (fp, "\t2s (method frame);\n", current->opcode->macro) ;
return O;

}

J2C_CODE_GEN_TIMPL (_j2c_ lcmp_gen)

{
fprintf (fp, "\t%s (method_ frame);\n", current->opcode->macro) ;
return 0;

}

J2C_CODE_GEN_ IMPL( j2c_fcmpl gen)

{
fprintf (fp, "\t%s (method frame);\n", current->opcode->macro);
return 0;

}

J2C_CODE_GEN_TIMPL(_3j2c_fcmpg gen) !
{

fprintf (fp, "\t%s(method frame);\n", current->opcode->macro) ;

return 0O;

}

J2C_CODE _GEN IMPL{ jZ2c dcmpl gen)

{
fprintf (fp, "\t%s (method frame);\n", current->opcode->macro) ;
return 0;

}

J2C_CODE_GEN_IMPL(_3J2c_dcmpg_gen)

{
fprintf (fp, "\t%s (method frame);\n", current->opcode->macro) ;
return O0;

}

J2C _CODE_GEN_ IMPL{_j2c_ifeqg gen)
{
fprintf (fp,
"\t%s (method frame,label %d);\n",
current->opcode->macro,
current->target_address->position

)

return 0;
}

J2C CODE GEN IMPL( j2c 1fne gen)
{
fprintf (fp,
"\t%s (method frame,label %d);\n",
current->opcode->macro,
current->target address->position
)
return 0;

}

J2C_CODE_GEN_IMPL(_3j2c_ iflt_gen)
{
fprintf (fp,
"\t$s (method frame, label %d);\n",
current->opcode->macro,
-current->target address->position
)i
return 0;

}

J2C_CODE_GEN_IMPL(_3j2c_ifge_gen)

16
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fprintf (fp,
"\t%s (method frame, label %d);\n",
current->opcode->macro,
current->target address->position
)

return 0;

}

J2C_CODE_GEN_IMPL( j2c 1fgt gen)
{
fprintf (fp,
"\t%s (method frame,label %d);\n",
current->opcode->macro,
current->target_address->position
);
return 0;

}

J2C_CODE_GEN_IMPL( j2c_ifle gen)
{
fprintf (fp,
"\t%s (method frame,label %d);\n",
current->opcode->macro,
current->target address->position
)
return 0O;

}

J2C_CODE_GEN_TMPL(_3j2c_if icmpeqg gen)
{
fprintf (fp,
"\t%s (method frame,label %d);\n",
current->opcode->macro,
current->target address->position
)
return 0;

}

J2C_CODE_GEN_IMPL(_j2c_ if i1cmpne gen)
(
fprintf (fp,
"\t%s (method frame, label %d);\n",
current->opcode->macro,
current->target address->position
)i
return 0;

}

J2C_CODE_GEN_IMPL(_ 3j2c¢c_if icmplt gen)
{
fprintf (fp,
"\t%s (method frame, label %d);\n",
current->opcode->macro,
current->target_address—->position
)
return 0;

}

J2C_CODE_GEN TMPL(_j2c_1f icmpge gen)
{
fprintf (fp

’
"\t%$s (method frame, label %d);\n",
current—Sorncodo-Smacrvs .
current->opcode->macroe,
current->target address->position

J2C_CODE_GEN_IMPL(_3j2c_ if icmpgt gen)
{
fprintf(£fp,
"\t%s (method_ frame, label %d);\n",

17
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current->opcode->macro,
current->target address->position
)i

return 0;

}

J2C _CODE_GEN_IMPL(_j2c_1f i1cmple gen)
{
fprintf ({p,
"\t%s (method_frame, label 2d);\n",
current->opcode->macro,
current->target_ address->position
)i

return 0;

}

J2C_CODE_GEN_IMPL(_j2c_if acmpeq gen)
{
fprintf (fp,
"\t%s (method frame, label %d);\n",
current->opcode->macro,
current->target address->position
)
return 0;

}

J2C_CODE_GEN_IMPL(_7j2c if acmpne gen)
{
fprintf (fp,
"\t%s(methodiframe,labeli%d);\n”,
current->opcode->macro,
current->target address->position
) ;
return 0;

}

J2C_CODE_GEN_TIMPL (_j2c_goto gen)
{
forintf (fp,
"\t¥s (method_frame, label %d);\n",
current->opcode->macro,
current->target address->position
)i
return 0;

}

J2C_CODE_GEN_IMPL(_j2c¢_jsr gen)
{
fprint £ (fp,
"\t%s (method_frame, label %d);\n",
current->opcode->macro,
current->target address->position
)i
return 0;

}

J2C CODE_GEN_IMPL(_j2c_ret_gen)
{
fprintf (fp,
"\t%s (method frame, %d);\n",
current->opcode->macro,
current->operands [0]
)
return 0O;

}

J2C_CODE_GEN_IMPL (_j2c_tableswitch gen)

{
unsigned int deflt, low, high;
j2c _switch data t* swd;

/o

EX1010, Page 57



AR N U S

* Direct code generation for TABLESWITCH and LOOKUPSWITCH statements.
*/

swd = (j2c¢_switch_data_ t*)current->data;

//deflt = swd->deflt;

low = swd->low;
high = swd->high;
S H#if O

fprintf (fp,
"\t/* JAVA TABLE SWITCH */\n"
"Nt {\n\t"
"\tint index;\n\t"
"\tint deflt = %d;\n\t"

"\tint low = %d;\n\t"

"\tint high = %d;\n\t"
"\tJAVAVMETHODiFRAME_POP_OPERAND(mcthodiframe,&index,l);\n\t"
deflt,

low,

high

)i
flendif

return 0O;

}

J2C_CODE_GEN_ IMPL(_3j2c_lookupswitch gen)
{ .
return 0;

}

J2C_CODE_GEN_TMPL(_j2c_ireturn gen)

{
fprintf (fp,
"\t%s(method frame);\n",
current->opcode->macro) ;

return 0;

}

J2C_CODE_GEN_IMPL(_j2c lreturn gen)
{
return 0;

1

J2C_CODE_GEN_TMPL(_3j2c_freturn_gen)
{
return 0;

}

J2C_CODE_GEN_TMPL(_3j2c¢ dreturn_gen)
{

return 0;

1

J2C_CODE GEN_IMPL( j2c_areturn_gen)
{

return 0;

fprintf(fp, "\t%s;\n", current->opcode->macro) ;
return 0;

}

J2C_CODE_GEN_IMPL (_3j2c_getstatic gen)
{

return 0;

}

19

EX1010, Page 58



oA AR R ER L

J2C CODE GEN IMPL( j2c_putstatic gen)
{

return 0;
}

J2C_CODE_GEN_TMPL{ j2c getfield gen)
{

return Q;

}

J2C_CODE_GEN_IMPL({_j2c_putfield_gen)
{

return 0;

i

J2C_CODE GEN_IMPL{ j2c_invokevirtual gen)
{

return 0;

}

J2C_CODE_GEN_TMPL(_j2c_invokespecial gen)
{

/**
* using the operand lookup constant pool and find the
* method
*/
unsigned short pool index;
java_constant _methodref info t* mi;
java_cp info t#* cp;
pool index = current->operands[0] << 8 | current->operands(1];
mi = (java_constant methodref info t*)state->cls->constant_ pool [pool index]->info;
cp = state->cls->constant pool [mi->class index];
if (mi->java_method->code attribute != NULL) {

fprintf (fp,

"\t%s (method frame, %d, %d, constant %d, %d, %d);\n",
current->opcode->macro, -
mi->java _method->offset,
mi->java method->param_count,
cp->index,
mi->java method->code attribute->max stack,
mi->java_method->code_attribute->max_locals);

} ‘

return 0;

J2C_CODE_GEN_TMPL(_j2c¢_invokestatic_gen)
{

unsigned short pool_index;

java_constant_methodref ainfo t* mi;

java cp_infb t* cp;

pool index = current->operands[0] << 8 | current->operands(1];

mi = (Java_constant_methodref info_ t*)state->cls->constant pool{pool_index]->info;
cp = state->cls—>constant_pool[mi->class_1index];

if{ma->»j ava_mechod->code_attribute != NULL) {

fprintf (fp,
"\t%s (method frame, %d, %d, constant %d, 3d, %d);\n",
current->opcode->macro,
mi->java method->offset,
mi->java_method->param count,
cp->1index, -
mi->java_method->code attribute->max stack,
mi->java_method->code attribute->max_locals);
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}

return 0;

}

J2C_CODE_GEN_ IMPL(_3j2c_invokeinterface gen)
{
return 0;

}

J2C_CODE_GEN_TIMPL(_j2c_new_gen)
(

return 0;

}

J2C CODE_GEN_IMPL(_3j2c_newarray_gen)
{
return O;

}

J2C _CODE GEN_IMPL(_ jZ2c_anewarray_gen)
{

return 0;

}

J2C CODE GEN IMPL( j2c_arraylength gen)
{
return 0;

}

J2C CODE GEN IMPL({ j2c_athrow gen)
{
return 0O;

}

J2C_CODE GEN TMPL(_3j2c_checkcast_gen)
{
return 0;

}

J2C _CODE_GEN IMPL( j2c_instanceof _gen)
{

return 0;

}

J2C_CODE_GEN_IMPL(_ 3j2c _monitorenter_gen)
{

return 0;

}

J2C_CODE_GEN_TIMPL (_3jZ2c _monitorexit gen)
!

return 0;

}

J2C_CODE_GEN IMPL(_7j2c_wide_gen)
{
return 0O;

}

J2C CODE GEN TMPL(_j2c_multinewarray gen)
( -

}

return 0;

J2C _CODE_GEN_IMPL(_3j2c_1fnull gen)
{
return 0;

}
J2C_CODE_GEN_IMPL(_3j2c_ifnonnull_gen)
{

return 0;
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}

J2C_CODE_GEN IMPL(_ j2c_goto_w_gen)
{ return 0;

}

J2C CODE GEN_IMPL(_3j2c_jsr_w_gen)
{ return 0;

}

22
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j2c_code_generator.h

/********************************************************************************

* ACG

L

* File : j2c_code_generator.h

* Comments : Java To C Code Generation Functions
* Created : 5/14/2002

* Author : Sriram Dayanandan

File Revision History

***************#****************************************************************/

#include "j2c_intermediate_code.h"”

J2C_CODE_GEN_PROTO(_j2c_nop_gen) ;
J2C_CODE_GEN_PROTO(_j2c_aconst_null_gen);
J2C_CODE_GEN_PROTO(_j2c_iconst_ml_gen);
J2C_CODE_GEN_PROTO(_j2c_iconst_0_gen);
J2C_CODE_GEN_PROTO(_Jj2c_iconst_1_gen);
J2C_CODE_GEN_PROTO(_j2c_iconst_2_gen);
J2C_CODE_GEN_PROTO(_Jj2c_iconst_3_gen);
J2C_CODE_GEN_PROTO(_j2c_iconst_4_gen);
J2C_CODE_GEN_PROTO(_j2c_iconst_5_gen);
J2C_CODE_GEN_PROTO(_Jj2c_lconst_0O_gen);
J2C_CODE_GEN_PROTO(_j2c_lconst_1_gen);
J2C_CODE_GEN_PROTO(__j2c_fconst_0_gen);
J2C_CODE_GEN_PROTO(_j2c_fconst_1_gen);
J2C_CODE_GEN_PROTO(_j2c_fconst_2_gen);
J2C_CODE_GEN_PROTO(_j2c_dconst_0_gen);
J2C_CODE_GEN_PROTO(_j2c_dconst_1_gen);
J2C_CODE_GEN_PROTO(_J2c_bipush_gen);
J2C_CODE_GEN_PROTO(_j2c_sipush_gen);
J2C_CODE_GEN_PROTO(_j2c_ldc_gen);
J2C_CODE_GEN_PROTO(_j2c_ldc_w_gen);
J2C_CODE_GEN_PROTO(_j2c_ldc2_w_gen);
J2C_CODE_GEN_PROTO(_j2c_iload_gen);
J2C_CODE_GEN_PROTO(_j2c_1load_gen);
J2C_CODE_GEN_PROTO(_j2c_fload_gen);
J2C_CODE_GEN_PROTO(_Jj2c_dload_gen);
J2C_CODE_GEN_PROTO(_j2c_aload_gen);
J2C_CODE_GEN_PROTO(_j2c_iload_0_gen);
J2C_CODE_GEN_PROTO(_Jj2c_iload_1_gen);
J2C_CODE_GEN_PROTO(_j2c_iload_2_gen);
J2C_CODE_GEN_PROTO(_Jj2c_iload_3_gen);
J2C_CODE_GEN_PROTO(_j2c_1load_0_gen);
J2C_CODE_GEN_PROTO(_j2c_1load_1_gen);
J2C_CODE_GEN_PROTO(_j2c_1load_2_gen);
J2C_CODE_GEN_PROTO(_Jj2c_1load_3_gen);
J2C_CODE_GEN_PROTO(_j2c_fload_0_gen);
J2C_CODE_GEN_PROTO(_j2c_fload_1_gen);
J2C_CODE_GEN_PROTO(_j2c_fload_2_gen);
J2C_CODE_GEN_PROTO(_j2c_fload_3_gen);
J2C..CODE_GEN_PROTO(_12c_dload_0_gen);
J2C_CODE_GEN_PROTO(_Jj2c_dload_1_gen);
J2C_CODE_GEN_PROTO(_j2c_dload_2_gen);
J2C_CODE_GEN_PROTO(_j2c_dload_3_gen);
J2C_CODE_GEN_PROTO(_j2c_aload_0_gen);
J2C_CODE_GEN_PROTO(_J2c_aload_1_gen);
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J2C_CODE_GEN_PROTO(_j2c_aload_2_gen);
JZC_CODE_GEN_PROTO(_]2c_a1oad_3_gen);
J2C_CODE_GEN_PROTO(_j2c_iaload_gen);
J2C_CODE_GEN_PROTO(_Jj2c_laload_gen);
312C_CODE_GEN_PROTO(_3j2c_faload_gen);
J2C_CODE_GEN_PROTO(_j2c_daload_gen);
J2C_CODE_GEN_PROTO(_j2c_aaload_gen);
32C_CODE_GEN_PROTO(_j2c_baload_gen);
312C_CODE_GEN_PROTO(_Jj2c_caload_gen) ;
32C_CODE_GEN_PROTO(_j2c_saload_gen) ;
3J2C_CODE_GEN_PROTO(_Jj2c_istore_gen);
32C_CODE_GEN_PROTO(_j2c_lstore_gen);
32C_CODE_GEN_PROTO(_Jj2c_fstore_gen);
J2C_CODE_GEN_PROTO(_j2c_dstore_gen);
32C_CODE_GEN_PROTO(_j2c_astore_gen);
J2C_CODE_GEN_PROTO(_3j2c_istore_0_gen);
J2C_CODE_GEN_PROTO(_j2c_istore_1_gen);
J2C_CODE_GEN_PROTO(_j2c_istore_2_gen);
J2C_CODE_GEN_PROTO(_Jj2c_istore_3_gen);
J2C_CODE_GEN_PROTO(_j2c_lstore_0_gen);
12C_CODE_GEN_PROTO(_j2c_lstore_1_gen);
J2C_CODE_GEN_PROTO(_Jj2c_lstore_2_gen);
12C_CODE_GEN_PROTO(_J2c_lstore_3_gen);
312C_CODE_GEN_PROTO(_j2c_fstore_0_gen);
J2C_CODE_GEN_PROTO(_j2c_fstore_1_gen);
JZCﬁCODE_GEN_PROTO(_j2c_f5t0re_2_gen);
J2C_CODE_GEN_PROTO(_j2c_fstore_3_gen);
32C_CODE_GEN_PROTO(_j2c_dstore_0_gen);
J2C_CODE_GEN_PROTO(_Jj2c_dstore_1_gen);
J2C_CODE_GEN#PROTO(_j2c_dstore_2_gen);
J2C_CODE_GEN_PROTO(_j2c_dstore_3_gen);
J2C_CODE_GEN_PROTO(_j2c_astore_0_gen);
32C_CODE_GEN_PROTO(_J2c_astore_1l_gen);
312C_CODE_GEN_PROTO(_Jj2c_astore_2_gen);
JZC_CODE_GEN_PROTO(_j2c_astore_3_gen);
J2C_CODE_GEN_PROTO(_j2c_iastore_gen);
J2C_CODE_GEN_PROTO(_J2c_lastore_gen);
J2C_CODE_GEN_PROTO(_j2c_fastore_gen);
J2C_CODE_GEN_PROTO(_Jj2c_dastore_gen);
J2C_CODE_GEN_PROTO(_J2c_aastore_gen);
J2C_CODE_GEN_PROTO(_Jj2c_bastore_gen);
J2C_CODE_GEN_PROTO(_j2c_castore_gen);
JZC_CODE_GEN_PROTO(_j2c_sastore_gen);
J2C_CODE_GEN_PROTO(_Jj2c_pop_gen);
J2C_CODE_GEN_PROTO(_]J2c_pop2_gen) ;
J2C_CODE_GEN_PROTO(_j2c_dup_gen);
J2C_CODE_GEN_PROTO(_j2c_dup_x1_gen);
J2C_CODE_GEN_PROTO(_j2c_dup_x2_gen) ;
J2C_CODE_GEN_PROTO(_Jj2c_dup2_gen);
32C_CODE_GEN_PROTO(_j2c_dup2_x1_gen);
J2C_CODE_GEN_PROTO(_] 2c_dup2_x2_gen) ;
J2C_CODE_GEN_PROTO(_j2c_swap_gen);
J2C_CODE_GEN_PROTO(_Jj2c_iadd_gen);
J2C_CODE_GEN_PROTO(_j2c_ladd_gen);
J2C_CODE_GEN_PROTO(_j2c_fadd_gen);
J2C_CODE_GEN_PROTO(_j2c_dadd_gen);
J2C_CODE_GEN_PROTO(_Jj2c_isub_gen);
32C_cODE_GEN_PROTC{ _j2c_lsub_gen);
J2C_CODE_GEN_PROTO(_j2c_fsub_gen);
312C_CODE_GEN_PROTO(_j2c_dsub_gen);
J2C_CODE_GEN_PROTO(_j2c_imul_gen);
3J2C_CODE_GEN_PROTO(_j2c_1mul_gen);
J12C_CODE_GEN_PROTO(_j2c_fmul_gen);
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J2C_CODE_GEN_PROTO(_Jj2c_idiv_gen);
J2C_CODE_GEN_PROTO(_j2c_1div_gen);
J2C_CODE_GEN_PROTO(_Jj2c_fdiv_gen);
J2C_CODE_GEN_PROTO(_Jj2c_ddiv_gen);
J2C_CODE_GEN_PROTO(_Jj2c_irem_gen);
32C_CODE_GEN_PROTO(_Jj2c_Tlrem_gen);
3J2C_CODE_GEN_PROTO(_j2c_frem_gen);
12C_CODE_GEN_PROTO(_Jj2c_drem_gen) ;
J2C_CODE_GEN_PROTO(_J2c_ineg_gen);
J2C_CODE_GEN_PROTO(_J2c_Tneg_gen) ;
32C_CODE_GEN_PROTO(_j2c_fneg_gen);
J2C_CODE_GEN_PROTO(_Jj2c_dneg_gen) ;
J2C_CODE_GEN_PROTO(_j2c_ishl_gen);
J2C_CODE_GEN_PROTO(_j2c_1shl_gen);
JZC_CODE_GEN_PROTO(_j2c_ishr_gen);
J2C_CODE_GEN_PROTO(_J2c_lshr_gen);
J2C_CODE_GEN_PROTO(_j2c_iushr_gen);
J2C_CODE_GEN_PROTO(_j2c_Tlushr_gen);
J2C_CODE_GEN_PROTO(_j2c_iand_gen);
J2C_CODE_GEN_PROTO(_j2c_land_gen);
J2C_CODE_GEN_PROTO(_j2c_ior_gen);

32C_CODE_GEN_PROTO(_j2c_lor_gen);

12C_CODE_GEN_PROTO(_j2c_ixor_gen);
J2C_CODE_GEN_PROTO(_j2c_lxor_gen);

J2C_CODE_GEN_PROTO(_]
J2C_CODE_GEN_PROTO(_]
J2C_CODE_GEN_PROTO(_]
J2C_CODE_GEN_PROTO(_]
J2C_CODE_GEN_PROTO(_]
J2C_CODE_GEN_PROTO(_]
32C_CODE_GEN_PROTO(_]
J2C_CODE_GEN_PROTO(_]
J2C_CODE_GEN_PROTO(_]
32C_CODE_GEN_PROTO(_]
J2C_CODE_GEN_PROTO(_]
32C_CODE_GEN_PROTO(_]
J2C_CODE_GEN_PROTO(_]
32C_CODE_GEN_PROTO(_]
J2C_CODE_GEN_PROTO(__]
J12C_CODE_GEN_PROTO(_]
J2C_CODE_GEN_PROTO(_)
J12C_CODE_GEN_PROTO(_]
J2C_CODE_GEN_PROTO(_]
J2C_CODE_GEN_PROTO(_]
J2C_CODE_GEN_PROTO(_]
J2C_CODE_GEN_PROTO(_]

J2C_CODE_GEN_PROTO(_]

2c_iinc_gen);
2c_i21_gen);
2c_i2f_gen);
2c_i2d_gen);
2c_12i_gen);
2c_12f_gen);
2c_12d_gen);
2c_f2i_gen);
2c_f21_gen);
2c_f2d_gen);
2c_d2i_gen);
2c_d21_gen);
2c_d2f_gen);
2c_1i2b_gen);
2c_i2c_gen);
2c_i2s_gen);
2c_lcmp_gen);
2c_fcmpl_gen);
Zc_fcmp?_gen);
2c_dcmpl_gen);
2c_dcmpg_gen) ;
2c_ifeq_gen);
2c_ifne_gen);

J2C_CODE_GEN_PROTO(_j2c_iflt_gen);

J2C_CODE_GEN_PROTO(_j2c_ifge_gen);

J2C_CODE_GEN_PROTO(_12C_1f?t_gen);
e

J2C_CODE_GEN_PROTO(_j2c_if

_gen);

J2C_CODE_GEN_PROTO(_j2c_if_icmpeq_gen);

J2C_CODE_GEN_PROTO(_]
J2C_CODE_GEN_PROTO(_]
J2C_CODE_GEN_PROTO(_]
32C_CODE_GEN_PROTO(_]
32C_CODE_GEN_PROTO(_]
J2C_CODE_GEN_PROTO(_]
32C_CODE_GEN_PROTO(_]
J2C_CODE_GEN_PROTO(_]
J2C_CODE_GEN_PROTO(_]

J2C_CODE_GEN_PROTO(_]

2c_if_icmpne_gen);
2c_if_icmplt_gen);
2c_if_icmpge_gen);
2c_if_icmpgt_gen);
2c_if_icmple_gen);
2c_if_acmpeg_gen);
2c_if_acmpne_gen);
2c_goto_gen);
2c_jsr_gen);
2c_ret_gen);
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J2C_CODE_GEN_PROTO(_j
J2C_CODE_GEN_PROTO(_]
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j2c_code_generator.h

2c_tableswitch_gen);
2c_lookupswitch_gen);

J2C_CODE_GEN_PROTO(_j2c_ireturn_gen);
J12C_CODE_GEN_PROTO(_j2c_lreturn_gen);

J2C_CODE_GEN_PROTO(_]
32C_CODE_GEN_PROTO(_]

J2C_CODE_GEN_PROTO(_]
J2C_CODE_GEN_PROTO(_]
J2C_CODE_GEN_PROTO(_]
J2C_CODE_GEN_PROTO(_]
32C_CODE_GEN_PROTO(__]
J2C_CODE_GEN_PROTO(_]
32C_CODE_GEN_PROTO(__]
J2C_CODE_GEN_PROTO(_]

2c_freturn_gen);
2c_dreturn_gen);
2c_areturn_gen);
2c_return_gen);
2c_getstatic_gen);
2c_putstatic_gen);
2c_getfield_gen);
2c_putfield_gen);
2c_invokevirtual_gen);
2c_invokespecial_gen);

J2C_CODE_GEN_PROTO(_J2c_invokestatic_gen);

JZC_CODE_GEN_PROTO(_J2c_invokeinterface_gen);
JZC_CODE_GEN_PROTO(_J

J2C_CODE_GEN_PROTO(_]
J2C_CODE_GEN_PROTO(_]
J2C_CODE_GEN_PROTO(_]
J2C_CODE_GEN_PROTO(_]
32C_CODE_GEN_PROTO(_]
J2C_CODE_GEN_PROTO(_]
J2C_CODE_GEN_PROTO(_]
J2C_CODE_GEN_PROTO(_]

J2C_CODE_GEN_PROTO(_]

JZC_CODE_GEN_PROTO(_j

2c_new_gen) ;
2c_newarray_gen);
2c_anewarray_gen) ;
2c_arraylength_gen);
2c_athrow_gen);
2c_checkcast_gen);
2c_instanceof_gen);
2c_monitorenter_gen);
2c_monitorexit_gen);
2c_wide_gen);
2c_multinewarray_gen);

J2C_CODE_GEN_PROTO(_j2c_ifnull_gen);

J2C_CODE_GEN_PROTO(_]

2c_ifnonnull_gen);

JZC_CODE_GEN_PROTO(_j2c_goto_w_gen);
J12C_CODE_GEN_PROTO(_j2c_Jsr_w_gen);
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#include
#include
#include
#include
#include

#include
#include

#include

struct

java

b

typedef
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j2c_convertor.c
nts : Java to C Convertor
ed : 4/20/2002
r : Srairam Dayanandan

Revision History

KK AR K IR LK I KA I A KL K A K IH AR RS KA K I A X I A I KT I FIARA T AR IR A A K A I K I hoh kA Fxh Ak ok kkkk &/

"include.h"

"j2c convertor.h"

"J2¢ intermediate code.h"
"j2¢c_gen functions.h"
"jZCqun27functions.h"

"java class.h"
"java class_loader.h"”

"jZ2c_code generator.h'”

~j2c_convertor {

convertor t convertor;

struct _j2c_convertor _j2c_convertor t;

static void 32c¢_convert (void* convertor, java_class_t* cls,java class loader t* loader);
static void _j2c generate_runtime_class(java_ class t* cls);

static void Jj2c¢c generate class(ch conversion state t* state,java class loader t* loader);
static void J2c _generate “method _table(FILE* fp, java class t* cls); a -

static void Jj2c¢ compile methods (J2c conversion state t* state);

typedef

fo,java_

#define
_t* cp i
#define

J2C CO

void (*_j2c_constant_pool_ helper) (FILE* fp,int n,java_cp_info_t** cp,java_cp_info t* cp in
class loader_t* loader);

J2C CONSTANT POOL HELPER DEF (x) voird x(FILE* fp,int n,java_cp_info_t** cp,java_cp_info
nfo java class loader t* loader)

__J2C_CONSTANT_ POOL_HELPER PROTO(x) __ J2C CONSTANT POOI, HELPER DEF (x) ;

NSTANT_POOL_HELPER_PROTO(_utf helper)

Tg2c CONSTANT POOL HELPER _ PROTO( 1int helper)

~J2c co

NJTANT POOL HELPER _PROTO(_float helper)

~Jz2c CONSTANT POOL HELPER __PROTO( long helper)

~J2c co

NSTANT POOL HELPER ~ PROTO( double helper)

Tgoc CONJTANT POOL HELPER _ PROTO( (ldbsihelpez)
J2C CONSTANT POOL _HELPER PROTO( _string helper)

~J2c co
~J2c co

NSTANT POOL HELPER PROTO( fieldref helper)
NSTANT POOL HELPER PROTO ( methodref _helper)

J2C CONGTANT POOL HELPER _ PROTO( inter facemethodref _helper)
J2C CONSTANT POOL_HELPER_PROTO ( nameandtypeihelper)

static

_j2c_constant pool helper constant pool helpers[] = {

NULL,

NULL,

_int
flo

helper,

at _helper,

long _helper,
_double helper,

“cla
ier
_fie
_met

ss helper,
ing helper,
ldref_helper,
hodref helper,
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_interfacemethodref helper,
_nameandtype_helper
bi

static 32c¢c opcodes t opcodes[] = {
{O,"noE","JAVAiNoﬁ",Ach_nop,V72c7nop72,4j2c_nopAgen},
{1, "aconst null","JAVA ACONST NULL", j2c_aconst_null, j2c_aconst null 2, j2c aconst null gen},
(2, "Jconst “mil","JAVA ICONST M1", j2c_iconst ml, 32c 1const ml 2, j2c iconst_ml gen}, B
{3,"iconst_0","JAVA ICONST 0", j2c_iconst_0, j2c 1const 0 2, j2c_iconst 0 gen},
{4,"iconst_1" "TAVA ICONST 1", _J2c_dconst_1,_j2c_iconst_1_ 2, j2c_aiconst_1 gen},
{5,"iconst 2","JAVA ICONST 2", ~J2c 1const T2, ~J2c_iconst 22, "j2c iconst 2 gen},
{6,"iconst:3","JAVA ICONST 3", j2c 1const 3, j2c_iconst_3_2, j2c iconst 3 gen},
{7,"iconst 4","JAVA ICONST 4", j2c71const74 ~Jj2c 1const T4 2, Jj2c _iconst 4 gen},
{8,"iconst“5","JAVA ICONST_5", 3j2c_iconst 5, j2c_aiconst 5 2, j2c_iconst~5*qen}
{9,"lconst:0" "JAVA LCONST 0", ~J2c _lconst "o, J2c lconCtio_Z, j2c_lconst 0 gen},
{10, "lconst 1","JAVA LCONST 1", j2c lconst 1, j2c lconst_1 2, j2c lconst 1 gen},
{11, "fconst O",”JAVA FCONST O",_jZCgfconstéO _jZCAfconst 0 2, _J2c_fconst 0 gen},
{12, "fconst 1","JAVA FCONST 1", j2c fconst 1, j2c fconst 1 2, j2c fconst 1 gen},
{13,"fconst 2","JAVA FCONST 2", _j2c_fconst 2, ~J2c_ fconst 2 _2,_32c fconst 2 gen},
{14,"dconst:O","JAVA:DCONST:O" j2¢ deonst 0, j2c¢ dconst 0 2, 32c dconst 0 _gen},
{15, "dconst 1","JAVA DCONST 1", 7]2; dconst 1, j2c dconst 1 2, Jj2c dconst 1 gent,
{16,"bipushw,"JAVAiBfPUSH",:j2c7bipﬁsh,732€7bszSE72,7j22751pash gen},
{17, "sipush", "JAVA SIPUSH",_]Zc‘51push,7j2075lpu5h72,432cislpushjgen},
{18, "ldc", "JAVA _LDC", j2c_1ldc, 3j2c _1ldc 2, j2c ldc_gen},
{19,"1dc w","JAVA LDC W", ~Jj2c_ldc_w, j2c_ldc_w_2, 32c_ldc_w gen},
{20,"1dc2 w","JAVA LDC2 W", jZc 1ldc? W, 12c Tdc2 w_2, 72c ldc2_w_gen},
{21,"iloaa","JAVAffLOADW,ij7Cflload “j2c_1load 2, j2c_1load gen},
{22,"1load"”, "JAVA LLOAD", j2c lload, 3j2cC lload 2, ~J2c 1load gen},
{23, "fload", "JAVA_FLOAD", j2c_fload, _j2¢_fload_2 _Jj2¢ _fload gen},
{24, "dload", "JAVA DLOAD", 32c dload, j2c dload 2, 3j2c dload gen},
{25,"aload","JAVA7ALOAD” ujgc aload, j2cialoadi2,:jZC:aloadigen),
{26,"iload_0","JAVA ILOAD 0", 3j2c_1load 0, j2c_1load 0_2, j2c¢_iload 0 gen},
{(27,"1load 1","JAVA ILOAD 1", ~J2c 1load 1, _J2c_iload 1 2, _J2c 1load 1 _gen},
{28,"iload:2" "JAVA ILOAD 2", j2c_ iload 2, ch iload 2 2, j2c_ iload 2 _gen},
{29,"1load73",”JAVA ILOAD 3", J2c “iload 3, ~j2c¢ _iload 3 2, j2c 1load 3 gen},
{30,"lloadAO",”JAVA_LLOAD_O” _Jj2c_ lload O, _J2c_ lload 0 2, _J2c_ lload 0 gen},
{31, "1lload 1","JAVA LLOAD 1", 3j2c lload 1, 312¢c lload 1° 2 _JjZc. lload 1 _gen},
{32,"1load:2" "JAVA LLOAD 2", _J2c_ lload 2, _J2c. lload 2 2, _J2c¢_ “lload 2 _gen},
{33, "1load 3","JAVA LLOAD 3, j2c 1load 3, J2c "lload 3 2, _j2c__ lload 3 _gen},
(34,"fload 0", "JAVA FLOAD 0", ~J2c fload 0, _J2c¢ fload 0 2, ~J2c¢ fload 0 _gen},
{35,"£loadil" "JAVAfFLOADAl" _Jj2c_ fload 1, _J2c fload 1 2, J2c fload 1 _gent,
{36, "fload_2","JAVA_FLOAD 2", j2c fload 2, j2c fload 2 2, j2c fload 2 gen},
{37,"fload 3","JAVA FLOAD_3", j2c fload 3, J2c_ fload 3 2, j2¢ fload 3 gen},
{38, "dload_0","JAVA DLOAD 0", j2c dload 0, j2c_dload 0 2, j2c_dload 0 gen},
{39, "dload 1","JAVA DLOAD 1", _J2c _dload 1, 3j2c dload 1 2, _J2c dload 1 gen},
(40,"dload:Z","JAVA_DLOAD_Z" _Jj2c dload 2, j2c dload 2 2 _Jj2c_ dload 2 _gen},
{41,"dload 3","JAVA DLOAD 3", j2c dload 3, j2c dload 3 2, j2c dload 3 gen},
(42,"aload 0", "JAVA ALOAD 0", 7]?07a10ad70, ~J2c aload 0 2, _J2c_aload 0 _gen},
{43,"aload_1","JAVA ALOAD 1", j2c aload 1, j2c_aload 1 2, j2c _aload 1 gen},
(44,"aload 2","JAVA ALOAD 2", j2c aload 2, j2c aload 2 2, j2c aload 2 gen},
{45, "aload_3","JAVA ALOAD 3", 3j2c_. aload 3,_32c¢c_ aload 3 2 _J2c_. aload 3 _gen},
{46,"1aloaa","JAVA_IALOAD" jZC iaload, j2c‘1aload72 j2c iaload gcn},
{47, "laload"”, "JAVA LALOAD", 3j2c laload, j2c¢_laload 2, jZ2c laload gen},
{48, "faload", "JAVA_ FALOAD", _j2C_falOdd _Jj2c_faload 2, j2c faload gen},
{49, "daload", "JAVA DALOAD", 3j2c daload, 3j2c_daload 2, jZ2c_daload_gen},
[50,"aaload","JAVA:AALOAD" 7J2c aaload, j2c_. aaload 2, J2c¢ aaload _gen},
{51, "baload", "JAVA BALOAD", j2c_| baload, _Jj2c_ baload 2, _J2c_baload _gen},
{52, "caload", "JAVA_CALOAD", 7j2cﬁcaload _J2c_ caload 2, j2c_caload_gen},
{53, "saload”, "JAVA SALOAD", j2c saload, j2c saload 2, j2c saload gen},
{54, "1store", "JAVA ISTORE", j2c_ istore, _J2c_ istore 2, _J2c_1store gen},
{55,"1lstore"”, "JAVA_LSTORE", j2c_lstore, j2c_ lstore 2, J2¢ lstore gen},
{56, "fstore”, "JAVA FSTORE", j2c fstore, j2c fstore 2, j2c fstore gen},
(57, "dstore™, "JAVA DSTORE", 7j2c*dstore ch “dstore 2, j2c dstore gen},
{58,"astore","*“”“_ASTORE", _Jj2c_astore, j2c_astore 3, " 52c astore gen},
{59, "1store 0","JAVA ISTORE 0", j2c istore 0, j2c_istore 0 2, j2c_istore 0 gen},
{60, "1store 1","JAVA ISTORE 1", j2c¢ istore 1, j2c_istore 1 2, j2c¢ 1store 1 gen},
{61, "1store_2","JAVA ISTORE 2", j2c_istore_2, j2c_istore 2 2, j2c istore 2 gen},
{62, "istore 3","JAVA ISTORE 3", _J2c_aistore 3, _32c_istore_3_2, 3j2c 1store 3 _gen},
{63,"lstore:0”,"JAVA LSTORE_0", j2c_lstore 0, j2c lstore 0 2, j2c lstore 0 _gen},
{64,"1store_1","JAVA LSTORE 1", j2c lstore 1, j2c lstore 1 2, 3j2c_ lstore 1 gen},
{65,"1store72”,"JAVAfLSTORE_Z", Jj2c_lstore 2, j2cilstorei2_2, i2c_ lstore 2 _gent,
{66,"lsLore:3","JAVA_LSTORE_3" _j2c lstore 3, _j2c_lstore_3_2, 32c_ lstore 3 _gen},
{67, "fstore 0","JAVA_FSTORE 0", j2c¢ fstore 0, j2c_ fstore 0 2, j2c_fstore 0 _gen},
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{68,"fstore 1","JAVA FSTORE_1", 3j2c fstore_1, 32c_ fstore 1 2, j2c_fstore 1l geny,
{69,"fstore 2", "JAVA FSTORE 2", j2c_ fstore 2, j2c_fstore 2 2, j2c fstore 2 gen},
\{70,"fstorei3","JAVA“FSTORE~3" J2c fstore 3, _J2c_fstore 3 2, 3j2c fstore 3 gen},
{71, "dstore 0","JAVA DSTORE 0", _J2c_ dstore 0, j2c_dstore_0_2, 32c dstore 0 _gent,
{72, "dstore 1", "JAVA DSTORE_ 1", j2c_dstore 1, j2c dstore 1 2, j2c _dstore 1 gen},
{73, "dstore 2", "JAVA DSTORE 2", j2c dstore 2, j2c _dstore 2 2, j2c dstore 2 gen},
{74,"dstore 3", "JAVA DSTORE_ 3", j2c dstore 3, j2c dstore 3 2, Jj2c_dstore 3 gen},
{75,"astore40”,"JAVAiASTOREio", j2c_astore 0, j2c¢ astore 0 2, chAastore 0 gen},
{76, "astore 1", "JAVA ASTORE 1", j2c astore_l, j2c_astore 1 2, j2c astore 1l gen},
{77, "astore 2", "JAVA ASTORE 2", j2c_astore_2, j2c_astore_ 2 2, 32c astore 2 gen},
{78, "astore 3","JAVA ASTORE 3", j2c astore 3, j2c astore 3 2, j2c_astore 3 _gen},
{79, "1astore", "JAVA_IASTORE", j2c_iastore, j2c_iastore_2, J2c_1astore gen},
{80, "lastore", "JAVA LASTORE", 3j2c_ lastore, j2c_lastore 2, j2c¢ lastore gen},
{81, "fastore","JAVA FASTORE", j2c fastore, j2c fastore 2, j2c fastore _gent,
{82, "dastore", "JAVA_DASTORE", j2c_dastore, j2c_dastore_2, j2c dastore gen},
{83, "aastore", "JAVA_AASTORE", j2c_aastore,_ 3j2c_aastore_ 2, j2c aastore_gen},
{84, "bastore", "JAVA_BASTORE", j2c_bastore, j2c bastore 2, j2c bastore gen},
{85, "castore"”, "JAVA CASTORE", j2c_castore, J2c castore 2, j2c castore_gen},
{86, "sastore", "JAVA_SASTORE", j2c_sastore, J2c sastore 2, j2c sastore gen},
{87, "pop", "JAVA_ POP", 7j2c _pop,_ j2c_pop_ 2, 7j2c pop gen},
{88, "pop2", "JAVA POP2", j2c pop2, 32c pop2 2, j2c pop2 gen},
{89, "dup", "JAVA_DUP", _j2c dup,_j2c dup 2, j2c_dup_gen},
{90, "dup x1","JAVA DUP X1", j2c dup x1, j2c dup x1 2, j2c dup x1 gen},
(91, "dup x2", "JAVA DUP__ - xen, _J2c_dup_x2, j2c dup x2 2, chAdup7x2ﬁgen},
{92,"dup§","JAVA DUP2", j2¢ dup2, j2c dup? 2, j2gﬂdup27gen},
{93, "dup2_x1", "JAVA_DUP2_X1", 32c_dup2_x1, 3j2c_dup2 xl1 2, j2c dup2 x1 gen},
{94, ”dup2 x2","JAVA DUP2 X2", _J2c_dup2_x2, j2c_dup2 x2 2, j2c_dup2 x2 gen},
(95, "swap", "JAVA SWAP", j2c swap, j2c_swap 2, J2cC swap gen},
{96,"1add",”JAVA7IADD” _J2c_diadd, j2c iadd 2, j2c_1add _gen},
{97, "ladd", "JAVA_LADD", j2c ladd, j2c ladd 2, ~J2c ladd gen},
{98, "fadd","JAVA FADD", j2c_fadd,_ j2c fadd 2, _J2c_fadd_gen},
{99, "dadd"™, "JAVA DADD", 7]2@ " dadd, ~Jj2c_dadd 2, j2c “dadd’ gen},
{100, "isub™, "JAVA ISUB", j2c_isub, j2uilsub72 j9c isub gen},
{101, "1lsub", "JAVA_LSUB", j2c_lsub, j2c_lsub_2, j2c_ lsub gen},
{102, "fsub", "JAVA FSUB", 32c fsub, 3j2c fsub 2, j2c fsub_gen},
{103, "dsub", "JAVA DSUB", j2c_dsub, J2c dsub 2, j2c_dsub gen},
{104, "1mul", "JAVA IMUL", 32c imul, j2c_imul 2, j2c _imul _gen},
{105, "Imul", "JAVA LMUL", j2c_lmul, 7J2c lmul 2, j2c lmul gen},
{106, "fmul"™, "JAVA FMUL"™, j2c_fmul, j2c fmul 2, _J2c_fmul _gen},
{107, "dmul"™, "JAVA DMUL", j2cC | “dmul, _J2c¢ dmul T2, ~J2c “dmul _genl,
{108, "idiv", "JAVA IDIV", *jZC_ldlv,_j2c_1d1v~2 _J2c_idiv_gen},
{109, "1ldav", "JAVA LDIV", 7j2c¢c ldiv, 7j2c_ldiv_2, j2c_1ldiv_gen},
{110, "fdav", "JAVA FDIV", 32c fdiv, j2c fdiv 2, _J2c¢ fdav gen},
{111,"ddiv", "JAVA_DDIV", j2c_ddiv, j2c dle 2, _Jj2c_ddiv_gen},
{112, "1rem", "JAVA IREM", j2c irem, j2c i1rem 2, J2c_airem_gent,
{113,"lrem”,"JAVA:LREM" _J2c¢_lrem, j2c_ lrem 2, j2c~lrom gent,
{114, "frem", "JAVA_FREM", j2c frem, j2c frem 2, j2c:frem:gen},
{115, "drem", "JAVA DREM", jZ2c drem, 7j2cC drem 2, _3j2c_drem_gen},
{116 ”1neg”,"JAVA_TNEG",:j2c_1neg, J2c 1neg "2, j32c¢ ineg gen},
{117, "lneg", "JAVA LNEG", 32c lneg, j2c lneg 2, j2c lneg gen},
{118, "fneg", "JAVA FNEG", 7j2c_fneg, 7j2c¢ fneg 2, ~j2c fneg gen},
{119, "dneg", "JAVA_DNEG", j2c_dneg,_ j2c_dneg_2, 3j2c_dneg gen},
{120, "ish1", "JAVA TSHL", 32c 1shl, 3j2c aishl 2, j2c 1shl gen},
{121, "1shl", "JAVA LSHL", j2c_1lshl, j2c lshl 2, j2c lshl gen},
{122, "1shxr™, "JAVA ISHR", j2c ishr, j2c_ishr 2, j2c_ishr _gen},
{123, "1shr", "JAVA LSHR", 32c_lshr, 3j2c lshr 2, ~J2c _lshr gen},
{124, "iushr", "JAVA IUSHR", jZL iushr, JZQ 1ushr 2, ~J2c_iushr gen},
{125,"lushr","JAVAiLUSHR" ~J2c¢ lushr, j2c_ lushr 2, _Jj2c_lushr gen},
{126,"1and”,”JAVAAIAND",AJZCiland j2C iand 2, j2C iand __gen},
{127, "land", "JAVA_ LAND", j2c land, 3J2c_ land 2, ~J2c_land gen},
{128, "ior"™, "JAVA IOR", 1j2c iorx, ch ior 2, jZC_lor_gen}
{129, "lor","JAVA LOR", j2c lor, j2¢ lor 2, ~J2c lor gen},
{130,"lXOI","JAVE_IXORﬁ,_j§C~lXOI ~32cﬁ1xor72 _J2c_aixor_gen},
{131, "ixer", "JAVN LNOR", 32c 1lxecr, 3j2c¢ lxeor 2, 32c¢_lxor gen},
{132,"iinc","JAVA:IINC" ~J2c_iinc, 3j2c iinc_2, 3j2c_1inc_gen},
{133, "i21","JAVA_I2L", j2c_i21, j2c_i21 2, j2c_i2l1 gen},
{134, "12£", "JAVA_I2F", j2c 12f, j2c_12f 2, j2c_12f gen},
{135, "12d", "JAVA 1I2D", j2c_12d, ]2C~l2dg2 ~j2c_i2d_gen},
(136,"lZi",”JAVA_LZI",ﬁ]ZC_lZl, j2c_12i_ 2, j2c_12i_gen},
(137,"12£","JAVA _L2F", j2c_12f, j2c__ 12f 2, ~j2c_12f gen},
{138, "1l2d","JAVA L2D", j2c_12d, j2c 12d 2, ~j2c_12d_gen},
(139, "f21","JAVA_F2I", 3j2c_f2i, _Jj2c_f21 2 j?c_f21wgen),
{140, "£21","JAVA F2L", j2c_f21, ch £21 2 j2c7f21_gen},

3
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{141, "f2d", "JAVA F2D", j2c f2d, 32c_f2d_2,_3J)Z2c f2d gen},
{142, "d21","JAVA D2I", j2c d2i, 32c_d21_2,_j2c_d2i_gen},
{143,”le","JAVA:D2L",:j2c7d21 _32c_d21 2, _j2c_d21 _gen},
{144, "d2f", "JAVA D2F", j2c_d2f, j2c_d2f 2, 32c7d2£7gen),
{145, "12b", "JAVA_I2B", j2c 12b, j2c_i2b 2, j2c_12b_gen},
{146, "i2c¢™, "JAVA I2C", j2c i 7c,*j2c_i 2c_2, 732c_i2c_gen},
{147,"iZS","JAVA“I2S",*jZC—lZS,_jZC_iZSYQ,*]QC_1287geﬁ],
{148, "lcmp™, "JAVA LCMPW,ijcilcap,7j2cilcmp72,7j207lcmp7gen},
{149, "fcmpl", "JAVA FCMPL", j2c_ fcmpl, 3j2c_ fcmpl 2, j2c_fcmpl gen},
{150, "fcmpg", "JAVA_FCMPG", 1j2c_fcmpg, 7j2c _fempg 2, j2c fcempg gen},
{151, "dempl", "JAVA DCMPL", j2c dcmpl, j2c dcmpl 2, 32c¢_dcmpl gen},
{152,"dcmpg”,"JAVAiDCMPG",7j207dcmpg,7j2c7dcmpg72,7j2c7dcmpg7gen},
{153, "ifeg", "JAVA IFEQ", j2c 1feq, j2c ifeq 2, j2c ifeq gen},
{154, "1fne", "JAVA TFNE", 3j2c_1fne, 3j2c_1fne 2, j2c_1fne_gen},
{155,"iflt","JAVA:IFLT",_jZC_iflt _Jj2c_iflt 2, _J2c_iflt gen},
{156, "1fge", "JAVA IFGE", J2c _1fge, J2c ifge 2, j2c ifge gen},
{157, "ifgt", "JAVA IFGT", j2c ifgt, j2c ifgt 2, j2c_1fgt_gen},
{158, "ifle"™, "JAVA IFLE", j2c 1fle, j2c ifle 2, j2c 1fle gen},
{159, "if i1cmpeq","JAVA IF ICMPEQ", j2c 1f i1cmpeq, 3J2c_1f icmpeq 2, j2c if icmpeg gen},
{160, "if 1cmpne”, "JAVA IF ICMPNE", _J2c¢_af rcmpne, j2c¢ 1f icmpne 2, j2c 1f 1cmpne gen},
{161, "1f 1cmplt"”, "JAVA IF ICMPLT", 32c_af 1cmplt, j2c 1f i1cmplt 2, chilfilcmpltiqen},
{162, "if icmpge"”, "JAVA IF ICMPGE", 3j2c_if_ icmpge, j2c__ if _icmpge_ 2, j2c_1f;1cmpqo_qen),
{163, "1f 1cmpgt"”, "JAVA IF _ICMPGT", j2c 1f 1cmpgt, j2c if i1cmpgt "2, jZCiitiicmpgt:gen},
{le4,"if icmple”, "JAVA IF ICMPLE", jZC_if:lcmple,Achflfﬁlcmple_2 _J2c¢ 1f icmple gen},
{165,"1f7acmpeq" "JAVA IF AFMPEQ” _J2c_1f acmpeq,_ j2c_if acmpeg 2, j2c 1f acmpeq gen},
{166, "1f acmpne","JAVA IF ACMPNE", j2c_if acmpne, j2c if acmpneVZ,ﬁch_lf_acmpne-gen),
{167, "goto™", " IAVA GOTO™, J29790L0,7j2c”gofo 2, j2c_goto_gen}, o
{168, "ysx", "JAVA JSR", ]2c Jjsr, 3j2c¢ jsr 2, j2c jsr gen},
{169, "ret","JAVA RET", j2c ret, j2c_ret 2, j2c _ret gen},
{170, "tableswitch", "JAVA TABLESWITCH", Jj2c tableswitch, j2c tableswitch 2, j2c¢_tableswiltch gen
I
{171, "lookupswitch™, "JAVA LOOKUPSWITCH", j2c lookupswitch,_ j2c_lookupswitch 2, j2c lookupswitc
h_gen},
T {172, "ireturn", "JAVA IRETURN", _Jj2c¢_ireturn,_j2c ireturn_2, j2c_ireturn_gen},
{173, "1lreturn", "JAVA LRETURN",7JZC lreturn, j2c lreturn 2, j2c lreturn gen},
{174, "freturn", "JAVA FRETURN", _j2c_ freturn, j2c_ freturn 2, _J2c _freturn gen},
{175, "dreturn”, "JAVA DRETURN", _j2c¢ _dreturn, j2c dreturn 2, j2c dreturnﬁgen},
{176,"areturn","JAVA:ARETURN" _jZC_areturn, j2c areturn 2, _J2c_areturn gent,
{177,"return","JAVAiRETURN",7]2c7return,732gwreturnq2 ch return_gent,
{178,"qetstatic","JAVAVGETSTATIC",_j2c~getstat1c,4j2c7getstat1c72 732c7getstatic_gen},
{179, "putstatic", "JAVA_PUTSTATIC", j2c_putstatic, j2c putstatic_2, j2c putstatic gen},
{180, "getfield", "JAVA GETFIELD", j7c getfield, j2C getfield 2, chigetfieldigen}T
{181,"putfleld","JAVA:PUTFIELD" _Jj2c putfield, 3j2c putfield 2, j2c putfield gen},
{182, "1invokevirtual", "JAVA INVOKEVIRTUAL", j2c invokevirtual, fj2cwinvokevir?ua] 2, _J2c _invokev
irtual gen}, n -
{153,"anokespeCLal","JAVAfINVOKESPECIAL",Wj2crinvokespecial,7j2ciinvokesp601al‘2,_j2c71nvokes
pecial gen},
{184,"invokestatic","JAVA_INVOKESTATIC",_j2cA1nvokestatic,_j2c_invokestati072,7j2c71nvokcstati
c_gen},
{185, "invokeinterface", "JAVA INVOKEINTERFACE", j2c 1invokeinterface, j2c_invokeinterface 2, j2c
invokeinterface gen}, -
- {186, NULL, NULL, NULL, NULL, NULL},
{187, "new", "JAVA NEW", j2c new, J2c new 2, j}2C new _gen},
{188, "newarray", ”JAVA NEWARRAY” _j2c_newarray, _J2c_newarray 2, J2c _newarray den},
{189, "anewarray" , "JAVA ANEWARRAY", _J2c_anewarray,_j2c_anewarray 2, j2c_anewarray_ gen},
{190,"arraylength","dAVA ARRAYLENGTH", j2c arraylength, j2c¢ arrayiength 2, jZC«arraylengthmgen
by
{191, "athrow", "JAVA ATHROW", j2c_athrow, j2c_athrow 2, j2c_athrow gen},
{192, "checkcast", "JAVA_CHECKCAST", 3j2c_ checkcast, ij checkcast 2, jJj2c_checkcast _gen},
{193, "instanceof", " JAVA INSTANCEOF" j?c instanceof, ]2c instanceof 2, j2c_instanceof gen},
{194,"monitorenter","JAVA MONTTORENTER", j2c7mon1torenter,*j2rfmon1torenter;2,_j2c_moﬁltorente
r_gen},
N {195, "monitorexit", "JAVA MONITOREXIT", jZc _monitorexit,_ j2c¢_monitorexit 2, j2c monitorexit gen
I
{196, "wide”, "JAVA WIDE", j2c_wide, j2c_wide_ 2, j2c_wide gen},
{197, "multinewarray”, "JAVA MULTINEWARRAY", j2c multinewarray, j2c_multinewarray_2, 3J2c multine
warray gent,
{158,"ifnull",“JAVA IFNULL", j2c_ifnull, j2c¢ ifnull 2, 3j2c¢c 1fnull gen},
{199, "ifnonnull", "JAVA IFNONNUTL" j2c ifnonnull, jZC i1fnonnull 2, j2c ifnonnull _gen},
{200, "goto_w","JAVA_GOTO_W", VJZngoLo”w j2c_goto_w_2, jZC_qOLo»wigen},
{201,"er_W","JAVA7J5R7W",_j2C_er_w,_j2C_jSI_w_2 7J2L7jsr7wﬁgen}
}i
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java_convertor_t* get_convertor ()

(

~Jj2c_convertor_t* c = (_j2c_convertor t*)malloc(sizeof(_j2c convertor t));
c->convertor.convert = _J2c_convert;
return &c->convertor;

}

void release convertor(java convertor t* convertor)

{

free(convertor);

}

static void _3j2c¢_convert(void* convertor,java_class_t* cls,java_class loader t* loader)

{

j2c_conversion state t* state;

/—k*
* Step 1 : Convert Super Class
*/
if(cls->super_class_object != NULL) {
_J2c_convert (convertor, cls->super class object, loader) ;
}
/**
* Step 2 : Generate Runtime class
*/

~j2c generate runtime class(cls);

VA
* Step 3 : Compile Methods
oy

state = 32c_cs create(cls);

_j2c _compile methods(state);

Vs
* Step 4 : Generate Class
*/
~j2c _generate class{state, loader);

j2c _cs destroy({state);

}

static void 3J2c generate runtime class(java class t* cls)
{

char runtime class name{256];

char temp[256];

char class name [256];

char super class name[256];

char super runtime class name[256];

char* D - - -

int i,3:

java_class get name(cls,class name, sizeof (class name));

if(cls->super class_object != NULL) {
java class _get name(cls->super class_object, super class_name, sizeof (super class name));

}
strcpy(runtime class _name, class name);
if (cls->super class_object != NULL) {

strcpy (super_runtime_class name, super class name);

}
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p = runtime class name;

while (*p) {

if(*p == '/")
)(p = v
ptt; -
}
if(cls->super class object != NULL) {
p = super runtime class name;
while (*p) {
1f (*p == '/")
*p = '
pt++; -
}
}
/‘k*
* Generate Header File
*/

sprintf (temp, "gen\\%s_runtime class.h", runtime class name) ;
FILE* fp;
fp = fopen(temp,”"rt");

if(1fp) {
fp = fopen{temp, "wt");
fprintf (fp, "#ifndef %s RUNTIME CLASS H \n"

"#define _%s RUNTIME_CLASS H_\n\n"
"#include \"java_ runtime class.h\"\n\n"

"java runtime_class t* %s runtime class get();\n\n"
"#endif /* %s RUNTIME CLASS H */\n",
runtime_class_name,

runtime class_name,

runtime class name,

runtime class name) ;

fclose (fp)
}
/k*
* Generate Source File
;\‘/

sprintf (temp, "gen\\%s_runtime_class.c", runtime_ class name);
fp = fopen(temp,"rt");
if(tfp) |
fp = fopen(temp, "wt"):
/—A*
* Include files
*/

fprintf (fp, "#include \"%s_runtime class.h\"\n",
runtime_class name);

fprintf (fp, "#include \"%s.h\"\n",
runtime_class name) ;

if (cls->super_class_object != NULL) {
fprintf (fp, "#include \"%s runtime class.h\"\n",
super runtime class_name) ;

}
fprintf (fp, "\n");

/v\*
* Static Globals

6
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*/
fpraintf (fp, "static java_ runtime_class_t* _runtime_class = NULL;\n"
"static char class name[] = \"%s\";\n\n",
class name) ;
/xR
* Field Names and Types
x/
for(i1 = 0; 1 < cls->fields_count; 1++) {

fprintf (fp, "static char field %d typel[] = \"%s\";\n",
1,cls->f1elds[i]->field descriptor->bytes);
fprintf (fp, "static char _field %d _name[] = \"%s\";\n",
1,cls->fields[1]->fi1eld name->bytes) ;
}

fprintf (fp, "\n");

/»\"k
* Method Names and Types
*/
for(i = 0; i < cls->methods count; i++4) {

fpraintf (fp, "static char method %d name{] = \"%s\";\n",

1[
cls->methods[i] ->method name->bytes);
for(j = 0; j < cls->mechods[i]->param count; 7J++) {
fprintf (fp,"static char _method_%d param %d_typel] = \"%s\";\n",

1,3,cls->methods [i]->parameter types[]]);
}
fprintf (fp, "static char _method %d return typel[]l = \"%$s\";\n",
i,
cls->methods{i]->return type):

}

fprintf (fp, "\n");

for(i = 0; i < cls->interfaces count; i++) {
Jjava_class_get name (cls->interface info[i].interface_class, temp, sizeof (temp) ) ;
fprintf (fp, "static char a1interface %d name[] = \"%s\";\n",
1, temp) ; - o

}

fprintf (fp, "\n\n");

/**
* The method.
*/
fprintf (fp, "java runtime class t* $s_runtime class get ()\n{\n\n\t"
"Lf( runtime class != NULL)\n\t\t"
"return _runtime class;\n\n\t"
"java_runtime_class_t* r = (Java_runtime_class t*)malloc(sizeof(java runtime cl

ass_t));\n\t"
"memset (r, 0, sizeof (Java runtime class t));\n\n\n\t",
runtime class_name) ;

/**

* assign class name.

*/

fprintf{fp, "r->class name = _class_name; \n\n\t"j;
/**

* assign super class runtime

*/
if(cls->super class object != NULL) {

fprintf (fp, "r->super_class = %s runtime_ class_get();\n\n\t", super_runtime_class_name);
t
5
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/—AA—

* Field Information

y

fprintf (fp, "r->fields = (java runtime field t*)calloc(%d,sizeof(java runtime_ field t)):\n\

n\t",cls->fields_count);

for(i = 0; 1 < cls->fields count; i++) |
fprintf (fp, "r->fields[%d] .f1eld name = field %d_name;\n\t",
i, i);
fprintf (fp, "r->fi1elds[%d] .f1eld type = field %d_type;\n\t",
1,005

}

fprintf (fp, "\n\t"):

/'A— *

* Method Information

*/

fpraintf (fp, "r->methods = (java_runtime method t*)calloc(%d,si1zeof(java runtime method t));

\n\n\t", cls->methods count);

for(i = 0; 1 < cls->methods count; 1++) |
fprintf(fp, "r->methods[%d] .method name = 'methodi%dvname;\n\t",
i,1);
fpraintf (fp, "r->methods{%d] .method return type = method %d return type;\n\t",
1,10
fprintf (fp, "r->methods{%d] .method method parameter types = (char**)calloc(%d,sizeof (ch

ar*));\n\t",
i,cls—->methods [i1]->param_count);
for(j = 0; j < cls—>methods[i]->param count; j++) {
fprintf (fp, "r~>methods [%d] .method method parameter types|[%d] = method %d param %d
_type;\n\t",
i,3,1,2);

}

fprintf (fp, "\n\t");

/**

* Interface Information

*/
fprintf (fp, "r->interfaces = (java_runtime 1interface t*)calloc(%d,si1zeof(java runtime inter

face_t)):\n\n\t",cls->interfaces_count);

for(1 = 0; 1 < cls-»interfaces count; 1++) |
fprintf (fp, "r->interfaces[%d].interface name = _interface_ %d_name;\n\t",
1,1);
fprintf (fp, "r->1nterfaces [%d] .positions = (int*)calloc(%d,sizeof (1nt)) ;\n\t",
i,cls—->i1nterface_infoli].interface class->total _methods);
for(3 = 0; J < cls->interface infol[i].interface class->total methods; j++) {
fprlntf(fp,"r—>1nterfacosT%d].p051tions[%d]7: ad; \n\t",
1,J,cls->1nterface infoli].method offsets([7]);

}

fprintf (fp, "\n\t");

/**

* method table

*/‘ 5
fprintf (fp, "r->method table = (java method t*)calloc(%d,si1zeof(jJava method t));\n\n\t",cls

->total methods);
_j2CigeneraLeimeLhod7Ldble(fp,cls);
/*k

* static data
*/
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fprintf (fp, "r->static data = calloc(%d,1);\n\n\t",cls->static data size);
fprintf (fp, "return r;\n");
/**
* close the method
*/
fprintf (fp, "\n}\n");
fclose (fp) ;
}

static void j2c¢ generate method table(FILE* fp,java class t* cls)

{

int i;

char class name[256];

char* p:

if (cls—>super class _object != NULL)

_Jj2c_generate method table(fp,cls->super class_object);
java_class_get name(cls,class name, sizeof (class name));
p = class name;

while(*p) {

if(*p == '/")
kp = '7".
pH+;
}
for(i = 0; i < cls->methods count; i++) {

fpraint f (fp, "r->method table[%d] = %s %s;\n\t",
cls->methods[i]->offset,
class_name,
cls->methods[1]->method_signature
)i

}

fprintf (fp, "\n\t") ;
}

static void _Jj2c¢_generate class(J2c_conversion state t* state,java class loader t* loader)

{

char class name [256];

char temp[256] ;

char* P

int i,3:

int init method_found = 0;
FILE* fp;

java class t* cls;

java cp info_ t* cp;

cls = state->cls;

/*if(cls->super class_object != NULL)
_Jj2c_generate_class{cls—->super class_object);*/

java class_get name(cls,class _name, sizeof (class name));

p = class_name;
while (*p) {
if(*p == '/")
Ap o= 'Y
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p++;

sprintf (temp, "gen\\%s.h",class_name) ;

fp = fopen(temp, "rt");

if (fp) |
fclose (fp);
return;

}

fp = fopen (temp, "wt");

fprintf (fp, "#ifndef %s_H \n"
"#define _%s_H \n\n"
"#include \"java object.h\"\n"
"#include \"java method frame.h\"\n\n",
class_name,
class name);

/k A
* Creation and deletion methods
*/

fprintf(f{p,"java object t* %s create():;\n"
"void %s_release();\n\n",
class name,
class name) ;

/*9«

* actual methods

*/

for(i = 0; 1 < cls->methods count; i++) {

fprintf (fp, "int %s %$s(java method_ frame_ t* method_frame);\n",
class _name,cls->methods[1]->method signature);
if (!strecmp( (char*)cls->methods[1]->method name->bytes, "<clinit>"))
init method found = 1;
1
fprintf (fp, "\n");
fprintf (fp, "#endrf /* $s H */\n",class name) ;
fclose (fp);

sprintf (temp, "gen\\%s.c",class _name) ;

fp = fopen(temp, "xrt");

if(fp) |
fclose (fp):
return;

}

fp = fopen(temp, "wt");

fprintf (fp, "#include \"%s.h\"\n"
"#include \"%s runtime_ class.h\"\n\n",
class_nane,
class name) ;

if (init method found) {

fprintf (fp, "static int 1initialized = 0;\n\n");
}
/Jv *
* Generate Global Constants
—A—/
for(i = 0; 1 < state->global constant count; i++) |
10
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cp = state->cls->constant pool[state->global constants([il}];
cp->1ndex = 1;
¥constant7poolihelpers[cp—>tag](fp,1,state—>clS—>constant_pool,cp,loader);

fprintf (fp, "\n\njava_object_t* %s create () \n{\n\t"
"java object t* o = (jJava_object_t*)calloc(l,sizeof (Java_object_t));\n\n\t",
class_name) ;

fprintf (fp, "o->runtime class = %s_runtime class get();\n\n\t",class name) ;

if (init method found) {
// todo
}

Afprintf(fp,"java_object*adref(o);\n\n\t"
"o->data = calloc(%d, 1) ;\n\t",
cls->object size);

fprint{ (fp, "return o;\n");
fprintf (fp, "\n}\n");

/'k*
* Generate Methods

*/
j2c_intermediate_code t* ic;

for(i = 0; i < state->method_information_ count; i++) {
fprintf (fp, "int %s %s(java_method frame_ t* method frame)\n{\n",
classﬁuame,cls~§meLhods[1]—>mefhodiszgnature);~
for(j = 0; J < state->method information[i]->intermediate code count; Jt+) [
1c = state->method i1nformation[i]->1ntermediate_codes(]];
if (ic->label) {
fprint £ (fp, "label %d:\n",ic->position):
}
// call the generator
1c—>opcode->generator (fp,
state,
state->method_information[i]->1ntermediate codes,
ic,
state->method information[i]->1ntermediate code count
)
}
fprintf (fp, "\n\treturn 0;\ni\n");

fclose (fp)

}

static void 3j2c compile methods(j2c conversion state t* state)

{

int 1;
int s
unsigned int position;
unsigned int length;
unsigned char opcode;
unsigned char* code;
j2c_method_info_ t* mi ;
jZc_intermeaiate code t* ic;
/:{f*
* First Pass get the intermediate code
X/
for(i = 0; 1 < state->cls->methods count; 1++) {
m1 = j2c_method_info_create():
j2c _cs_add_method(state,mi);
position = 0;

11

EX1010, Page 76



AR R R TR L L R

mi->m1 = state->cls-—>methods{i];
if(state->cls->methods[i]->code attribute != NULL) {
code = state->cls->methods[i]->code_attribute->code;
length = state->cls->methods[1]->code attribute->code length;
while(position < length) {
opcode = code[position];
positiont+;
position = opcodes [opcode].scanner(state, & opcodes[opcode], state->cls, code, positi
on) ;
}
}
}
/*'k
* Second Pass, process intermediate code.
x/
for(i = 0; 1 < state->method information_ count; it+) {
m1 = state->method information[i];
for(j = 0; 7 < mi->intermediate code count; J++) |{
1c = mi->1ntermediate codes[j];

ic->opcode->scanner_pass?(state,mi->1ntermediate codes, j,mi->i1ntermediate code_count) ;

___J2C_CONSTANT POOL HELPER DEF( utf helper)
{

java constant utf8 info t* ui;
ui = (java constant utf8 info t*)cp info->1info;
fprint £ (fp, "static char _constant %d[] = \"%s\";\n",n,ui->bytes);

1

__J2C_CONSTANT POOL HELPER DEF( int helper)
{

int i;

java_constant integer_info_t* iig

ii = (java_constant_ integer info t*)cp info->info;
memcpy (&1, &11->bytes, 4);

fprintf (fp, "static int constant %d = %d;\n",n,1);

}

_J2C_CONSTANT POOL HELPER DEF( float helper)
{

int i
java constant float info t* fi;
fi :ﬁ(jan constdnL:Iloafiinfoit*)cpiinfo—>info;
fprintf (fp, "static unsigned char constant %d[] = {",n):
for(i = 0; 1 < sizeof(float); 1++) {
if (1)
fprantf(fp,",");

fprintf (fp, "sd", fi->bytes[i]) ;
}
fprintf(f{p,"};\n");
}

_J2C_CONSTANT POOL HELPER DEF(_long_ helper)
{
int i;
java constant long info t* 11;
11 :ﬁ(javaﬁcoﬁstanfilongiinfoit*)cpﬁinfo—>info;
fprintf (fp, "static unsigned char constant &d[] = {",n);
for(i = 0; 1 < 4; 1++) |
if(1)
fprintf (fp, ", ")
fprintf (fp, "%d",li->high bytes[i]):
}
for(i = 0; 1 <
fpraintf (fp,
fprintf (fp,

4; 1++) |
nomy

"gd", li->low bytes[i]);

12
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}
fprintf (fp,"};\n");
__J2C_CONSTANT POOL_HELPER DEF ( double helper)
int i;
java_constant double info_ t* di;
di = (java_constant_double info t*)cp info->info;
fprintf (fp, "static unsigned char _constant_2d[] = {",n);
for(i = 0; 1 < 4; 1+4+) |{
if(1)
fpraintf(fp, ™, ")

fprintf (fp,"%d",di->hagh bytes([1]);

}

for (i

- 0;

1< 4; irt) |

fprintf (fp, ", ") ;
fprintf (fp, "sd",d1->low _bytes{1]);

}

fprintf (fp, "}:;\n");

~J2C_CONSTANT POOL HELPER DEF( _class helper)

java constant class info t* ccy

Jjava _ “constant utf8 info t* ui;

cc = (java constant class info t*)cp info->info;

ui = (java_constant_utf8_info t*)cpl[cc->name index]->info;
fprintf (fp, "static char constant_%d[] = \"2s\";\n",n,ui >bytes);

~J2C CONSTANT POOI HELPER DEF( string helper)

java constant string info_ t* Sij

java constant utf8 info t* uz;

si = (java_constant_string info t*)cp info->info;

ui = (jJava constant utf8 info t*)@p[31 >string index]->info;
fprintf (fp, "static char _constant_od[] = \"%s\";\n",n,ur->bytes) ;

_J2C_CONSTANT POOL_HELPER DEF( fieldref helper)

jdva constant fieldref info t#* fi;
(Java constant fieldref info t*)cp_i1nfo->info;
fprintf (fp, "static un31gned short _constant_%d = %d;\n",n,fi->java_field->offset):;

fi =

_J2C _CONSTANT POOIL HELPER DEF( methodref helper)

java constant methodref info t* mai;
(java_constant_methodref info t*)cp info->info;
fprintf (fp, "static unsigned short _constant_%d = %d;\n",n,mi->java method->offset) ;

mi =

_J2C _CONSTANT POOL _HELPER DEF( interfacemethodref helper)

A R T

java_constant_interfacemethodref info t* 11;

java constant “class info t* ci;

java constant_utf8_info t* ui;

java_constant nameandtype_ info t* nta;

java_constant utf8 info t* N name;

java_constant utf8 info t* desc;

java_class_t* ic;

int 17

ii = (jJava_constant_interfacemethodref info t*)cp_info->info;

ci = (java_constant class info t*)cp[ll >class index]->info;

ui = (java constant “utf8 info LA)Lp[Ll >name 1ndex]7>1nfo,

nti = (Java constant nameandtype info t*)cp[ll >name_and_type_index]->info;
name = (Java_constant_utf8_ info t*)cp[ntl >name 1ndex] ->1nfo;

desc (java_constant utf8 _info t*)cplntai- >descr1ptor index]->info;

13
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fprintf (fp, "static char _constant in_3%d[] = \"%s\";\n",n,ui->bytes);
/** load the interface */

ic = java class loader loadclass(loader, (char*)ui->bytes);
/** figure out the method index */
for{(i = 0; 1 < i1c->methods count; 1++) {

if (!strcmp((const char*)name->bytes, (const char*)ic->methods [i]->method name->bytes)
&& !strcmp({const char*)desc->bytes, (const char*)ic->methods[1]->method descriptor->bytes)

/** this 1s the method */

fprintf (fp, "static int constant mi %d = %d;\n",n,1i);
break;

}

__J2C_CONSTANT_ POOL_HELPER DEF( nameandtype helper)
{

}

14
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j2c_convertor.h

/'k-.'r-.‘e***x’r5'(*“.’e"k******:’:*'.’c:‘k'.’{***fc:‘r'k*****‘k**'k**'k'lt*a‘c-k***'k*********'k*:’:1’:*********}'r:'ru’r*******

* ACG
%

* File : j2c_convertor.h

* Comments : Java to C Convertor
* Created : 4/20/2002

* Author : Sriram Dayanandan

* File Revision History

* | No |Date | Comment | Author |
B e e e e —  — —  — — — ——_—— e e — — — - —
* | 0 |4/20/2002 | Created. | sriram |

-.':****:’c:‘:-.’::‘:**s’c****-k‘k'k'k*-.’:****'k*******7’:*******‘k****************'k**s'()'r********-}c**:‘:*:’:**/

#ifndef _J2C_CONVERTOR_H_
#define _J2C_CONVERTOR_H_

#include "java_convertor.h"
java_convertor_t* get_convertor(Q); . .
void release_convertor(java_convertor_t* convertor);

#endif /* _J2C_CONVERTOR_H_ */

Page 1
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*

*

*
*
*
*

*

ACG

File : j2c_gen functions.c

Comments : Java To C Generator Functions
Created : 4/25/2002

Author : Sriram Dayanandan

File Revision History

ek ok e Sk ok ok Sk ok b Sk Sk Sk ok sk ok ke Sk ke ok ok ko ke ok sk Sk Sk ok ok sk e ok ok ko Sk K Sk Sk K R Sk Sk K ok ok ok ok oKk Sk ok R Rk kR ok K ok ok ok ke /

#include "include.h"
#include "j2c gen_functions.h"

static int _j2c_general op helper(j2c conversion_state_t* state,j2c_opcodes_t* opcode,java_class

*

{

}

int

cls,unsigned char* code,unsigned int position, int operands)
int i;

j2c_intermediate code t* in;

in = (J2c intermediate code t*)malloc(sizeof()J2c intermediate code t));
in->1label = 0;
in->opcode = opcode;
in->operand count = operands;
in->operands = (unsaigned char*)calloc(in->operand count, sizeof (unsigned char));
in->position = position - 1;
for(i = 0; 1 < in->operand count; i++) {
in->operands[1] = codel[position];

positiont+;

1
j2c_cs_add_intermediate_ code(state, in);

return position;

coge,unsigned int position)

{
}

return position;

j2c nop(jZ2c_conversion_state t* state,j2c_opcodes_t* opcode,java class t* cls,unsigned char*

int _Jj2c_aconst_null(j2c_conversion_state t* state,j2c_opcodes t* opcode,java class_t* cls,unsigne

d
{

}

char* code,unsigned int position)

return Jj2c¢_general op_ helper(state, opcode, cls, code,position, 0);

int j2c_iconst _ml(j2c_conversion_state_t* state,j2c_opcodes_t* opcode,java_class_t* cls,unsigned
char* code,unsigned int position)

{
4

return _j2c _general_ op_helper (state, opcode, cls, code,position, 0);

int _j2c iconst 0(j2c_conversion state_t* state,j2c_opcodes_t* opcode, java class t*
har* code,unsigned 1nt position)

{
1

return _j2c_iconst _ml (state, opcode, cls, code, position);

cls,unsigned c

int j2c iconst_1(32c_conversion state t* state, j2c_opcodes_t* opcode,java_class_t' cls,unsigned c
har* code,unsigned int position)

{
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return 7J2c4iconst7ml(state,opcode,cls,code,posxtlon);

}

int 7j2c_1const72(j2cAconversion_stateﬁt* state, j2c_opcodes_t* opcode, java_class_t* cls,unsigned c
har* code,unsigned int position)

{

return J2c_iconst_ml(state,opcode,cls, code,position);
}

int j2c_1const_ 3(j2c_conversion state_ t* state,j2c_opcodes_t* opcode,java_class_t* cls,unsigned c
har* code,unsigned int position)
{

return _3j2c_iconst_ml (state, opcode,cls,code,position);

}

int j2c_1const_4(j2c¢c_conversion_state_t* state,j2c_opcodes_t* opcode,java_class_t* cls,unsigned c
har* code,unsigned 1nt position)
{
return _3j2c_iconst ml (stalte, opcode, cls, code,position)
}

int J2c¢c iconst 5(32c_conversion state t* state,j2c opcodes t* opcode,java class t* cls,unsigned c
har* code,unsigned int position)
{

return _j2c_iconst _ml (state,opcode,cls,code,position);

}

int j2c lconst_0(j2c_conversion_state t* state,j2c_opcodes_t* opcode, java_class_t* cls,unsigned c
har* code,unsigned int position)
{

return j2c_iconst_ml (state,opcode,cls, code,position);

}

Q

int _j2c_lconst_1(j2c_conversion_state t* state,j2c_opcodes t* opcode,java class_t* cls,unsigned
har* code,unsigned int position)
{

return J2c i1const ml(state,opcode,cls, code,position);

}

int j2c fconst 0(j2c_conversion_state_ t* state,j2c_opcodes_t* opcode,java_class_t* cls,unsigned
har* code,unsigned int position)

{

Q

return _j2c iconst_ml(state,opcode,cls,code,position);

}

int j2c_fconst_1(32c_conversion_state_t* state,j2c_opcodes_t* opcode,java_class_t* cls,unsigned c
har* code,unsigned int position)
({
return _Jj2c_iconst_ml (state, opcode,cls, code,position};
1

int j2c fconst 2(j2c _conversion state t* state,j2c opcodes_t* opcode,java_class_t* cls,unsigned c
har* code,unsigned int position)
{

return J2c iconst ml(state, opcode,cls, code,position);

}

int j2c¢_dconst 0(j2c conversion state t* state,j2c_opcodes_t* opcode,java_class t* cls,unsigned c
har* code,unsigned int position)
{

return J2c 1const ml(state, opcode,cls, code,position);

}

int j2c dconst 1(j2c conversion_state t* state,j2c_opcodes_t* opcode,java_class_t* cls,unsigned c
har* code,unsigned 1nt position)

{

return 7]2cglconst_ml(state,opcode,cls,code,position);

)

int  j2c bipush(j2c_conversion state t* state,j2c_opcodes_t* opcode, java_class_t* c¢ls,unsigned cha
r* code,unsigned int position)

{

return _j2c7genera1_op_helper(state,opcode,cls,code,position,l);

2
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}

int j2c sipush(J2c_conversion_ state_t* state,)2c_opcodes_t* opcode,java_class_t* cls,unsigned cha
r* code,unsigned int position)
{

return _j2c _general op helper(state, opcode, cls, code,position, 2);

}

int Jj2c¢ _1ldc(3j2c conversion_state_t* state,j2c_opcodes_t* opcode,java class t* cls,unsigned char*
code,unsigned int position)
{

return 3j2c _general op helper (state,opcode,cls,code,position,l);

}

int _j2c_ldc_w(j2c_conversion_state_t* state, j2c_opcodes_t* opcode, java_class_t* cls,unsigned char

* code,unsigned int position)

{

return Jj2c¢ general op helper(state,opcode,cls,code,position,?2);

1

int j2c_1ldc2 w(j2c_conversion state t* state,j2c opcodes t* opcode,java class t* cls,unsigned cha
r* code,unsigned int position)
{

return j2c general op_ helper (state, opcode, cls,code,position,2);

}

int _j2c_iload(j2c_conversion_ state t* state, j2c opcodes_t* opcode,java class t* cls,unsigned char
* code,unsigned int position)
{
return j2c general op helper(state,opcode, cls,code,position,l);
}

int j2c_lload(j2c_conversion_state t* state,j2c_opcodes t* opcode,java _class t* cls,unsigned char
* code,unsigned int position)
{

return _j2c general op helper (state, opcode, cls,code,position,l);

}

int _jZ2c_fload(j2c_conversion state_t* state,j2c_opcodes_t* opcode,java class t* cls,unsigned char
* code,unsigned int position)
{

return j2c general op helper (state, opcode, cls,code,position,1);

}

int j2c dload(j2c_conversion_state_t* state, j2c_opcodes t* opcode,java class t* cls,unsigned char
* code,unsigned int position) -
{
return j2c general op helper(state,opcode,cls,code,position,l);
}

int _j2c_aload(J2c_conversion state t* state,jZ2c_opcodes t* opcode,java class_t* cls,unsigned char
* code,unsigned int position)
{ .

return _Jj2c _general op_ helper(state, opcode, cls,code,position,1);

}

int _j2c_iload _0(j2c_conversion state_t* state,j2c_opcodes t* opcode,java _class_t* cls,unsigned ch
ar* code,unsigned i1nt position)
{

return J2c general op_helper (state, opcode, cls, code,position,0);

}

int _j2c 1load_1(J2c_conversion_state t* state,j2c_opcodes_t* opcode,java_class_t* cls,unsigned ch
ar* code,unsigned int position)

return j2c_general op_helper (state, opcode, cls, code,position, 0});
int Jj2c iload 2(j2c_conversion state t* state,j2c_opcodes_t* opcode,java_class_t* cls,unsigned ch
ar* code,unsigned 1nt position)

return 7j2c_qeneral~op_helper(state,opcode,cls,code,p031tlon,0);
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int j2c_1load_3(32c_conversion state_t* state,j2c_opcodes_t* opcode,java_class_t* cls,unsigned ch
ar* code,unsigned int position)

return 7]?c#generalepvhelper(state,opcodo,cls,code,p051tlon,0);
int j2c¢_lload_0(j2c_conversion_state t* state, j2c_opcodes_t* opcode, java_class_t* cls,unsigned ch
ar* code,unsigned int position)

return j2c¢ general op helper (state,opcode,cls, code,position,0);
int 7j207110ad41(]264conver31on45tate;t* state, j2c_opcodes t* opcode, java_class_t* cls,unsigned ch
ar* code,unsigned int position)

return _j2c_generaliop_helper(state,opcode,Cls,code,position,O);
int j2c_lload_2(32c_conversion_state t* state,j2c_opcodes_t* opcode,java_class_t* cls,unsigned ch
ar* code,unsigned int position)

return 7j2cigeneraiiop7hclpcr(statc,opcode,cls,code,position,O);
int j2c_lload 3(3J2c_conversion state_t* state,j2c_opcodes t* opcode,java_class_t* cls,unsigned ch
ar* code,unsigned int position)

return _jZngeneraliopihelper(state,opcode,cls,code,p031tlon,O);
int _j2c fload 0(j2c_conversion_state t* state,j2c_opcodes_t* opcode,java_class_t* cls,unsigned ch
ar* code,unsigned int position)

return 7]2cﬁgeneral*op7helper(state,opcode,ClS,Code,poﬁition,O);
int 7j2c_fload71(j2ciconver51onistate7t* state, j2c_opcodes_t* opcode,java class_t* cls,unsigned ch
ar* code,unsigned int position)

return 7j2clgcneraliop7helper(State,opcode,cls,code,p051tlon,O);
int _j2c_ fload 2(32c_conversion_state_t* state,Jj2c opcodes_t* opcode,java_class_t* cls,unsigned ch
ar* code,unsigned 1nt position)

return 4j2cigeneraliop_helper(state,opcode,cls,code,pQSLLion,O);
int j2c fload_3(j2c_conversion_state_t* state,)2c_opcodes_t* opcode,java_class_t* cls,unsigned ch
ar* code,unsigned i1int position)

return 712c7general_op_helper(State,opcode,cls,code,position,O);
int _j2c_dload 0(j2c_conversion_state t* state,j2c_opcodes t* opcode,java_class_t* cls,unsigned ch
ar* code,unsigned int position)

return Jj2c general op_helper(state,opcode,cls,code,position,0);
int j2c dload 1(j2c_conversion_state t* state,j2c_opcodes_t* opcode,java_class_t* cls,unsigned ch

ar* code,unsigned int position)

{
return j2c general op_helper (state, opcode,cls,code,position,0);

}

int _j2c_dload 2(j2c_conversion_state_t* state,]2c_opcodes_t* opcode,java class_t* cls,unsigned ch
ar* code,unsigned int position)

{

}

return 7320_general40p_helper(state,opcode,cls,code,pOSLtlon,O);
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int j2c dload_3(j2c_conversion state t* state, j2c_opcodes_t* opcode,java_class_t* cls,unsigned ch
ar* code,unsigned 1lnt position)

return #32c4generaliop7helper(state,opcode,cls,code,position,O);

int _j2c_aload 0(j2c_conversion_state_t* state,j2c_opcodes t* opcode, java class t* cls,unsigned ch
ar* code,unsigned int position)

return _chﬁqeneral_opwhelper(state,opcode,cls,code,p051tlon,0);

int j2c_aload_1(32c_conversion state t* state, j2¢_opcodes_t* opcode, java_class_t* cls,unsigned ch
ar* code,unsigned int position)
{

return 4j2ckgeneraliop7helper(State,opcode,cls,code,position,o);

}

int _j2c aload_2(j2c_conversion_state t* state,j2c_opcodes_t* opcode, java class t* cls,unsigned ch
ar* code,unsigned int position)
{
return Achigeneralﬁop_helper(state,opcode,cls,code,position,O);
1

I
int j2c_aload_3(j2c_conversion state t* state,j2c_opcodes_t* opcode, java class_t* cls,unsigned ch
ar* code,unsigned int position)
{
return 7]2c_generaliop_helper(state,opcode,cls,code,pOSLtlon,O);

}

int _j2c_iaload(j2c_conversion state_t* state,J]2c_opcodes_t* opcode,java_class_t* cls,unsigned cha
r* code,unsigned 1nt position)
{

return kj2c7general_op4helper(state,opcode,cls,code,position,O);

}

int j2c_laload(3j2c_conversion_state_ t* state,j2c_opcodes_t* opcode,java_class_t* cls,unsigned cha
r* code,unsigned int position)
{

return Aj?cﬁgeneraliopvhelper(state,opcode,cls,code,positlon,O);’

}

int j2c_faload(J2c_conversion state t* state,j2c _opcodes t* opcode,java_class t* cls,unsigned cha
r* code,unsigned i1int position)
{
return 7j2c_generaiiop7heiper(state,opcode,cls,code,p051tlon,O);
}

int j2c_daload(j2c_conversion_state t* state, j2c_opcodes t* opcode,java_class_t* cls,unsigned cha
r* code,unsigned int position)
{

return _jZCigeneraliop_helper(state,opcode,cls,code,position,O);

}

int j2c_aaload(j2c_conversion_state t* state,j2c_opcodes_t* opcode,java_class_t* cls,unsigned cha
r* code,unsigned int position)
{

return _j2c7genera1_op;helper(state,opcode,cls,code,position,O);

1

int _j2c baload(j2c_conversion_state t* state,j2c_opcodes_t* opcode,java_class_t* cls,unsigned cha
r* code,unsigned 1nt position)
{

return _j2c_general_op4helper(State,opcode,cls,code,pOSLtlon,0);

4

int _j2c caload(3j2c_conversion state t* state, J2c_opcodes_t* opcode, java_class_t* cls,unsigned cha
r* code,unsigned int position)

{

return ‘jzcggeneraliopihelper(state,opcode,cls,code,pOSLtlon,O);

}

int _j2c_saload(j2c_conversion_state_t* state,j2c _opcodes_t* opcode,java_class_t* cls,unsigned cha

5
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r* code,unsigned int position)
{
return 7j2c7generalwop7helper(state,opcode,cls,code,position,O);

}

int _j2c_istore(j2c_conversion_state_t* state,j2c opcodes_t* opcode, java_class_t* cls,unsigned cha
r* code,unsigned int position)
{

return 732c7general_op7helper(state,opcode,cls,code,pOSLtlon,1);

}

int j2c_lstore(j2c_conversion_state t* state, j2¢c_opcodes_t* opcode, java_class_t* cls,unsigned cha
r* code,unsigned int position)
{

return _jZCIgeneraliop_helper(State,opcode,cls,code,p051tlon,1);

}

int j2c¢ fstore(j2c_conversion state t* state, j2c opcodes_t* opcode,java_class_t* cls,unsigned cha
r* code,unsigned int position)
{

return 7j2c_generaliop7helper(state,opcode,cls,code,position,1);

}

int j2c_dstore(j2c_conversion state t* state, 32c_opcodes_t* opcode,java _class t* cls,unsigned cha
r* code,unsigned int position)
{

return ﬁjZCigeneraliop_hclpor(state,opcode,cls,code,p051tlon,1);
t

int _j2c astore(j2c_conversion state t* state,j2c_opcodes_t* opcode, Jjava class_t* cls,unsigned cha
r* code,unsigned int position)
{

return 7]207generaliop7he1per(State,opcode,cls,code,position,1);

}

int 7j2ciistore_0(j2c7conversion_statemt* state, j2c_opcodes_t* opcode,java_class_t* cls,unsigned c
har* code,unsigned 1int position)
{

return 7]2c1generaliopmhelper(state,opcode,cls,code,p051tion,O);

}

int _j2c _1istore_1l(j2c_conversion state t* state,j2c_opcodes_t* opcode, java class t* cls,unsigned ¢
har* code,unsigned int position)
{
return 7j2cigeneraliop_holpcr(State,opcode,cls,code,pOSLtion,O);
1

int j2c_istore 2(j2c_conversion state t* state,j2c¢c_opcodes_t* opcode,java_class_t* cls,unsigned ¢
har* code,unsigned int position)
{

return 7j2c7gcneral~op7helper(State,Opcode,Cls,code,position,O);

}

int j2c istore 3(j2c_conversion_state t* state, j2c¢c_opcodes_t* opcode,java_class_t* cls,unsigned
har* code,unsigned int position)

{

o]

return 4j2c_generaliop7helper(state,opcode,cls,code,positlon,O);

}

int _jZCilstore_O(j2c_conversion75tatemt* state,j2c_opcodes_t* opcode, java_class_t* cls,unsaigned c
har* code,unsigned int position)
{

return 4j2c_general_op7helper(State,opcode,cls,code,position,O):

}

int j2c¢ lstore_1(Jj2c conversion state t* state,j2c_opcodes_t* opcode,java_class_t* cls,unsigned ¢
har* code,unsigned int position)
[

return _jZC_general_op_helper(state,opcode,cls,code,positlon,O);

}

int _j2c_lstore_2(Jj2c_conversion_state_t* state,j2c_opcodes t* opcode, java class_t* cls,unsigned ¢
har* code,unsigned int position)
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{

return 7j2c7qeneralﬁop7helper(statc,opcode,cls,code,position,O);

}

int 7j2c‘lstore_3(jZCiconversionistategt* state, J2c_opcodes_t* opcode, java_class t*
har* code,unsigned int position)
{

return _j2c7generaL_op7hclper(state,opcode,cls,code,posltlon,O);

}

int _3j2c fstore_0(j2c_conversion state t* state, j2c_opcodes_t* opcode,java_class t*
har* code,unsigned int position)
{

return 7j20*general_op~helper(state,opcode,cls,code,p051tlon,O);

}

int j2c_fstore_1(J2c_conversion_state_t* state,j2c_opcodes_t* opcode,java_class t#*
har* code,unsigned int position)
{

return 7j2c4generaliop4helper(state,opcode,cls,code,pOSLtlon,O);

}

int _j2c_fstore 2(32c_conversion_state t* state,j2c_opcodes t* opcode, java_class_t*
har* code,unsigned int position)
{

return 7j2c7genera1*op_helper(state,opcode,cls,code,position,@);

}

int _j2c_fstore 3(j2c_conversion state t* state,)j2c_opcodes_t* opcode, java class t*
har* code,unsigned int position)
{

return 732c7qeneralgopkhelper(sLdLe,opcode,c]s,code,p051tion,0);

}

int j2c¢_dstore_0(j2c_conversion state t* state, j2c_opcodes_t* opcode,java_class t*
har* code,unsigned int position)
{

return 7j2cfgeneraliop7helper(state,opcode,cls,code,pOSLtion,O);

}

int _j2c_dstore_1l(j2c_conversion state t* state,j2c_opcodes_t* opcode, java_class_t*
har* code,unsigned 1int position)
{

return 7j2cggeneralgop7helper(state,opcode,cls,code,posiinn,O);

}

int _j2c dstore 2(j2c_conversion state t* state,j2c_opcodes_t* opcode, java_class_t*
har* code,unsigned int position)
{

return 412c~generaliop7helper(sLate,opcode,clS,code,positlon,O);

}

int j2c _dstore_3(3j2c_conversion state t* state, 32c_opcodes_t* opcode, java_class t*
har* code,unsigned int position)
{

return 7j2cvgeneral»op7helper(state,opcode,cls,code,position,O);

t

int j2c astore_0(j2c_conversion state_t* state, 32c_opcodes_t* opcode, java_class_t*
har* code,unsigned int position)
{

return 7]2c?generaliop7helper(state,opcode,cls,code,p051tion,0);

}

int j2c astore 1(j2c_conversion_state t* state,]2c_opcodes_t* opcode, java class_t*
har* code,unsigned 1nt position)
{

return 4j2c~general_op_helper(State,opcode,cls,code,positlon,O);

}

int j2c astore_2(j2c_conversion_state t* state, j2c_opcodes_t* opcode,java_class_t*
har* code,unsigned int position)

{
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return 7j2cigcnoral_opfhelper(sLate,opcode,cls,code,p051tion,O);
} .

int j2c_astore 3(3j2c_conversion_state t* state, j2c opcodes t* opcode,java_class_t* cls,unsigned c
har* code,unsigned int position)
{

return _j2c4qeneraliopVhelper(state,opcode,cls,code,positlon,O);

}

int Aj?ciiastore(j2c7conversionistate#t* state, J2c_opcodes_t* opcode, java_class_t* cls,unsigned ch
ar* code,unsigned 1nt position)

return VjZCigeneral_opihelper(state,opcode,cls,code,position,O);

int 7j2cklastore(j2c_conversionﬂstate_t* state,j2c_opcodes_t* opcode, java class_t* cls,unsigned ch
ar* code,unsigned 1nt position)

return _jZCﬁgeneralmopihelper(sfate,opcode,cls,code,p051tlon,0);

int _j2cﬂfastore(]ZC_converSLOHAStateit* state, j2c_opcodes_t* opcode,java_class t* cls,unsigned ch
ar* code,unsigned int position)

return 7j2cigenera1_op_helper(state,opcodo,cls,code,positlon,O);

int j2c dastore(j2c_conversion_state_t* state,j2c_opcodes_t* opcode,java_class_t* cls,unsigned ch
ar* code,unsigned int position)

return *j2c7qeneraliop7heLpor(state,opcode,cls,code,position,O);

int 7j2c_aastore(j2c_conversion_state7t* state, j2c_opcodes t* opcode,java_class t* cls,unsigned ch
ar* code,unsigned int position)

return 7j2c7generaliop4helper(state,opcode,cls,code,p051tlon,O);

int j2c_bastore(j2c_conversion state t* state,]2c_opcodes_t* opcode,java class_t* cls,unsigned ch
ar* code,unsigned int position)

return WJZcAgeneralep*helper(stato,opcode,cls,code,p051tion,O);

int _j2c castore(j2c_conversion_state t* state,j2c_opcodes_t* opcode,java_class_t* cls,unsigned ch
ar* code,unsigned int position)

return _j2cigeneraliop7heiper(State,opcode,cls,code,p051tlon,0);

int 7j2c43astore(j2c_conversion75tateAt* state,j2c opcodes_t* opcode, java class_ t* cls,unsigned ch
ar* code,unsigned int position)
{

return 7]2c_generaliopihelper(state,opcode,cls,code,p051tlon,O);

}

int ;j2c_pop(chAconver51on45tate_t* state, j2c_opcodes_t* opcode, java class_t* cls,unsigned char*
code,unsigned int position)
{

return _chigeneralwopihelper(state,opcode,cls,code,positlon,O);

}

int _j2c_pop2()2c_conversion_state t* state, j2c opcodes_t~ opcoae, java_cldss_U* (ls,unsigned char®
code,unsigned int position)
{
return *jZCWgeneralgop_helper(state,opcode,cls,code,pOSLLion,O);
}

int _j2c dup(j2c_conversion state t* state, 32¢c_opcodes_t* opcode, java_class_t* cls,unsigned char*
code,unsigned 1nt position)

{

return ~j2c7general“op7helper(stato,opcode,cls,code,position,D);

8
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}

int AjQdeup_xl(jZCiconverSion_state‘t* state,j2c opcodes t* opcode,java_class_t* cls,unsigned cha
r* code,unsigned int position)
{

return _j2c7generaliop_helper(State,opcode,cls,code,p051tlon,O);

}

int _j2c¢ dup x2(32c_conversion_state t* state, J2c_opcodes t* opcode,java_class t* cls,unsigned cha
r* code,unsigned int position)
{

return _j2cfgeneralvop_helper(state,opcode,cls,code,p051tlon,O);

-}

int j2c_dup2(j2c_conversion state t* state, j2c_opcodes_t* opcoede,java_class_t* cls,unsigned char*
code,unsigned int position)
{
return ~jZCMgeneralgopAhelper(state,opcode,cls,code,p031tion,O);
}

int 7j2c7dup2Mxl(j2c_conversionistate4t* state, j2c_opcodes t* opcode,java_class_t* cls,unsigned ch
ar* code,unsigned i1int position)

return 7]2c7general_op‘helper(state,opcodc,cls,code,p051tlon,O);

int 7j2cfdup2Ax2(jZCvconversionisLaLeiL* state, j2c_opcodes_t* opcode,java_class_t* cls,unsigned ch
ar* code,unsigned int position)
{

return _jzcigeneraLiopihelpcr(state,opcode,Cls,code,positlon,O);
}

int 7j2ckswap(jZC"conversionistate#t* state, j2c opcodes t* opcode,java_class_t* cls,unsigned char*
code,unsigned 1nt position)
{

return 732c7general~op7helper(state,opcode,cls,code,posjtlon,O);

}

int j2c 1add(j2c_conversion state t* state,j2c_opcodes t* opcode, Java class t* cls,unsigned char*
code,unsigned int position)
{

return ~j2cﬁgeneraliop7hclpcr(state,opcode,cls,code,position,O);

}

int _j2C_ladd(j2C7C0nVe£SLOH7State4t* state, j2c_opcodes t* opcode,java_class_t* cls,unsigned char*
code,unsigned 1nt position)
{

return 7j207general~op7helper(state,opcode,cls,code,position,O);

}

int _j2c_fadd(j2c _conversion_state t* state,j2c_opcodes_t* opcode, java class_t* cls,unsigned char*
code,unsigned int position)
{

return 7]2c~generalfop7helper(State,opcode,Cls,code,position,O);

b

int AjZCidadd(j2cwconver51onistate‘t* state, j2c opcodes_t* opcode, java class_t' cls,unsigned char*
code,unsigned int position)
{

return 7j2c‘qenera140p_helper(State,opcode,cls,code,position,0);

}

int _j2c isub(j2c_conversion_state t* state,j2c_opcodes_t* opcode, java_class_t* cls,unsigned char*
code,unsigned int position)
{
return ijZC*generaliop_helper(state,opcode,cls,code,posltlon,O);
1

int _j2c lsub(j2c_conversion_state t* state, 32c_opcodes_t* opcode, java_class_t* cls,unsigned char?
code,unsigned int position)
{

return 7]2c_general_op_helper(state,opcode,cls,code,posutlon,O);

}
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int 7j2c_fsub(j2c_conversionistateit* state, j2c_opcodes_t* opcode,java class t*
code,unsigned int position)
{

return 7]2c_general_opkhelper(state,opcode,cls,code,p031tion,O);

}

int _j2c_dsub(j2c¢_conversion_state t* state,j2c_opcodes_t* opcode,java class_t*
code,unsigned int position)
{

return _jZngeneral_opihelper(state,opcode,cLs,codo,positlon,O);

}

int 7j2ciimu1(j2ciconver510n‘state_t* state, j2c_opcodes_t* opcode,Jjava_class_t~
code,unsigned 1nt position)
{

return _jZC_generaliop#helper(state,opcode,cls,code,p051tlon,O);

}

int 4j2cilmul(J2cfconversionistate7t* state,j2c_opcodes_t* opcode, java_class_t*
code,unsigned i1nt position)
{

return _32c7general_op7helper(state,opcode,cls,code,position,O);

}

int j2c_ fmul (J2¢_conversion_state_t* state,j2c_opcodes_t* opcode,java class_t*
code,unsigned int position)
{

return 7]2c~general7op_helper(state,opcode,cls,code,position,O);

}

int 7j2c_dmul(jZCiconver51onistate7t* state,12c_opcodes_t* opcode, java class_t*
code,unsi1gned int position)
{

return *32cigeneral*op7helper(State,opcode,cls,code,positlon,O);

}

int j2c¢ 1div(3j2c¢_conversion_state_t* state, j2c_opcodes_t* opcode,java_class_t*
code,unsigned 1nt position)
{
return 7j204generaliop7helper(state,opcode,cls,code,p051tion,O);
}

int _j2c71d1v(jZC_conversionistate_t* state,j2c_opcodes_t* opcode,java _class_t~*
code,unsigned 1nt position)
{

return ﬁjZCﬁgeneral_opfhelper(state,opcode,cls,code,p051tion,0);

}

int _j2c7fd1v(j2c7conversionistateit* state,j2c_opcodes_t* opcode,java_class_t*
code,unsigned 1nt position)
{
return 7j2c7general_op7helper(State,opcode,cls,code,positjon,O);
}

int 7j2c(ddiv(ch_conversion_stateit* state,j2c_opcodes_t* opcode,java_class_t*
code,unsigned int position)
{

return )chﬁgeneral_opfhelper(state,opcode,cls,code,pOSLtlon,O);

}

em(j2¢c_conversion_state_ t* state,j2c_opcodes_t* opcode,java_class_t*

int Jj2c ir
o) nsigned int position)

ode,

i
c si
{

return _j2c7general>opihelper(state,opcode,cLs,code,pOSLtion,O);

-
int 7j2c41rem(j2c_conversion_state7t* state, j2c opcodes_t* opcode,java_class_t*

code, unsigned int position)

{

return _j2cggenera]_op_helper(state,opcode,cls,code,p051tion,O);

}

10
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int j2c frem(j2c_conversion_state t* state,J2c_opcodes_t* opcode, java_class_t?* cls,unsigned char?
code,unsigned int position)
{
return _j2c7generaliop"helper(state,opcode,cls,code,p051tion,0);
}

int _j2c drem(j2c_conversion_state t* state,j2c_opcodes t* opcode, java_class_t* cls,unsigned char*
code,unsigned int position)
{

return 7j2c~generalﬁop7helper(state,opcode,cls,code,positlon,0);

)

int _j2c ineg(j2c_conversion state_t* state,)j2c_opcodes t* opcode, java_class_t* cls,unsigned char*
code,unsigned int position)
{

return _j2cigeneral‘op7he1per(state,opcode,cls,code,p031tion,O);

}

int 4j2cilneg(j2c_conversion‘state_t* state, j2c_opcodes_t* opcode,java_class_t* cls,unsigned char*
code,unsigned int position)
{

return _j?c_generaliopihelper(State,opcode,Cls,code,p051tlon,O);

}

int _j2c_fneg(g2c_conversion state t* state,j2c_opcodes_t* opcode,java class_t* cls,unsaigned char*
code,unsigned int position)
{

return 7]2c7generaliop_hclpor(state,opcode,cls,code,position,O);

}

int j2c¢ dneg{)2c_conversion_state t* state, j2c _opcodes_t* opcode, java_class_t* cls,unsigned char*
code,unsigned int position)
{

return 7]2c7generaliop_helper(state,opcode,cls,code,p031tlon,O);

}

int j2c_ishl(j2c_conversion_state t* state,j2c_opcodes_t* opcode, java_class t* cls,unsigned char*
code,unsigned i1nt position)
{
return 7j2c_qeneraliop7helper(state,opcode,cls,code,position,O);
1

int _j2c 1lshl(j2c_conversion_state_t* state, j2c_opcodes_t* opcode, java_class t* cls,unsigned char*
code,unsigned 1nt position)
{

return Wchigonoraliopvhelper(state,opcode,cls,code,positlon,0);

}

int j2c ishr(j2c_conversion_state_t* state, 3J2c_opcodes t* opcode,java_class t* cls,unsigned char!’
code,unsigned int position)
{

return _j2c1general_op4helper(state,opcode,cls,code,positlon,O);

}

int _j2c_lshr(j2c_conversion_state t* state,j2c_opcodes_t~ opcode, java class_t* cls,unsigned char*
code, unsigned int position)
{

return _j2c#general_op_helper(state,opcode,cls,code,positlon,O);

}

int j2c_1ushr(j2c_conversion state t* state, 32c_opcodes_t* opcode,java_class t* cls,unsigned char
* code,unsigned 1nt position)
{

return _jZCigeneraiioplnclper(stace,opcode,clb,uodu,pusition,G);

}

int _j2c_lushr(j2c_conversion state t* state, j2c_opcodes_t* opcode,java_class t* cls,unsigned char
* code,unsigned 1nt position)
{

return *j2c7general_op7helper(State,opcode,cls,code,positlon,O);

}

int _j2c_iand(j2c_conversion state t* state, j2c_opcodes_t* opcode, java class_t* cls,unsigned char”

11
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code,unsigned int position)
{

return >j2c4qeneraliop7helper(state,opcode,cls,code,pOSLtlon,O);

}

int 7j2c~land(j2c7conver510n~state_t* state, j2c opcodes_t* opcode, jJava_class_t* cls,unsigned char*
code,unsigned 1nt position)
{
return jZCigeneralAOp_helper(state,opcode,cls,code,pOSition,O);
}

int _j2c _ior(j2c_conversion state t* state,j2c_opcodes_t* opcode,java_class_t* cls,unsigned char*
code, unsigned int position)
{

return 7]2c7general_op_helper(State,opcode,cls,code,positlon,O);

}

int #j2c_1or(ch_conversionistateit* state, j2¢c_opcodes_t* opcode, java_class_t* cls,unsigned char*
code,unsigned int position)
{

return 7j2c7generaliop7helper(State,opcode,cls,code,p051tion,O);

}

int j2c_ixor(j2c_conversion_ state t* state, j2c_opcodes t* opcode,java_class_t* cls,unsigned char*
code,unsigned int position)
{

return 7j2cigeneralgop7helper(State,opcode,cls,code,p051tjon,O);

}

int j2c_lxor(j2c conversion state_ t* state,j2c opcodes_t* opcode, java class t* cls,unsigned char*
code,unsigned int position)
{

return 7j2c7general*op7helper(staLe,opcode,cls,code,posxtlon,O);

}

int j2c_1inc(j2c_conversion_state t* state,j2c_opcodes_t* opcode,java_class_t* cls,unsigned char*
code,unsigned int position)
{

return 7j2c_general_op”helper(State,opcode,cls,code,p051tion,2);

}

int *j2c7121(]2c_conversionistate_t* state, j2c_opcodes_t* opcode, java_class_t* cls,unsigned char*
code,unsigned int position)
{

return AJZCfgeneral~op7helper(state,opcode,cls,code,p031tion,O);

}

int _j2c_1i2f(j2c conversion state_t* state, j2c_opcodes_t* opcode, java class_t* cls,unsigned char*
code, unsigned 1int position)
{

return 7]20~generaliop_helper(state,opcode,cls,code,pOSLtion,O);

b

int 7j2c712d(jZCfconversion‘Stateit* state, j2c_opcodes_t* opcode, java class_t* cls,unsigned char*
code, unsigned 1int position)
(

return _chigeneraliopAhelper(state,opcode,cls,code,pos1tion,O);

}

int 7j2c_121(j2c_conver51onrstate7t* state, 32c_opcodes_t* opcode, java_class_t* cls,unsigned char*
code,unsigned int position)
{

refurn _j2c4generaliop7helper(state,opcode,cls,code,position,O);

}

int 4j2c_12f(j2c4conversion_state4t* state, j2c_opcodes_t” opcode, java class_t* cls,unsigned char*
code, unsigned int position)

{

return _32c~general_op_helper(state,opcode,cls,code,pOSLtlon,O);

}

int 7j2c_12d(j2cfconversionAstate_t* state, j2c_opcodes_t* opcode, java_class_t* cls,unsigned char*
code,unsigned int position)

12
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(
return _ch“generaliop"holper(state,opcode,cls,code,pOSLtion,O);

}

int _j2c_f21(chiconver51on~stateft* state, J2c_opcodes_t* opcode, java_class_ t* cls,unsigned char*
code,unsigned 1nt position)
{

return _jZCigeneral_op~helper(sLdLe,opcode,cls,code,pOSLtlon,O);

}

int ”j2c_f2l(j2c_conversionéstatevt* state, j2c_opcodes_t* opcode, java_class_t* cls,unsigned char*
code,unsigned int position)
{

return 4]2c_generalgop_helper(state,opcode,cls,code,p051tlon,O);

}

int 32c_f2d(32c_conversion_state t* state, j2c_opcodes_t* opcode,java_class_t* cls,unsigned char*
code, unsigned int position)
{

return 7j2c7general_op_helper(State,opcode,cls,code,p051tion,O);

}

int ”j2c4d21(j?c“converSLOngstateit* state, j2c_opcodes_t* opcode, java class_t* cls,unsigned char*
code,unsigned 1nt position)
{

return 412c_generaliop helper (state, opcode, cls, code, position, 0);

}

int j2c_d2l(j2c_conversion_state_t* state,j2c_opcodes_t* opcode,java class t* cls,unsigned char”
code,unsigned 1nt position)
{

return J2c¢ generalfopihelper(state,opcodc,cls,code,pOSLtion,0);

}

int _j2c d2f()2c_conversion state t* state, j2c_opcodes_t* opcode, java class_t* cls,unsigned char?*
code,unsigned int position)
{

return _]2c#general~oplhelper(State,opcode,cls,code,positlon,O);

}

int _j2c_12b(j2c_conversion_state t* state, j2c_opcodes_t* opcode, java_class_t* cls,unsigned char*
code,unsigned int position)
{
return ‘j2c7geneLaliop7he1per(state,opcode,cls,code,p051tion,O);
}

int Jj2c_i2c(j2c_conversion state_t* state, j2c_opcodes t* opcode,java_class_t* cls,unsigned char*
code,unsigned 1nt position)
{
return 7jZCrgeneralvopihelper(State,opcode,cls,code,position,O);
}

int _j2c7125(chiconverSion_stateit* state, j2c_opcodes_t* opcode, java class_t* cls,unsigned char*
code,unsigned int position)
{

return 7j?c_generaliop7helper(State,opcode,cls,code,p051tion,O);

}

int 4j2cilcmp(jZC;conversionistategt* state, j2c_opcodes_t* opcode, java_class_t* cls,unsigned char*
code,unsigned int position)
{
return 7]2c‘generaliopﬁhelper(state,opcode,cls,code,positlon,0);
}

int j2c_fempl (3J2c_conversion_state t* state,j2c_opcodes t* opcode,java_class_t* cls,unsigned char
* code,unsigned int position)
{

return _jZCfgeneral_op“helper(state,opcode,cls,code,p051tion,O);

}
int _j2c_fcmpg(j2c conversion_state L* state, j2c_opcodes_t* opcode,java_class t* cls,unsigned char

* code,unsigned int position)

{

13
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return *]2c7gcneral_op4helper(state,opcode,cls,code,position,O);

}

int 7jZngcmpl(j2c~conversionistate_t* State,chiopcodesvt* opcode, java class_t* cls,unsigned char
* code,unsigned int position)

{

return #jZngeneraliopﬁhelper(State,opcodc,cls,code,p031tion,0);

}

int _j2c _dampg (j2c_conversion state t* state,j2c_ opcodes t* opcode,java_ class_t* cls,unsigned char
* code,unsigned int position)
{

return _jZC*generaliopihelper(state,opcode,cls,code,pos;tion,O);

}

int j2c¢ _ifeg(j2c_conversion_state _t* state,j2c_opcodes_t* opcode, java class_t* cls,unsigned char*
code,unsigned int position)
{

return 7j2c7general#op4helper(State,opcode,cls,code,position,2);

}

int j2c¢ ifne(j2c_ conversion state t* state, j2c_opcodes_t* opcode,java_ class_t* cls,unsigned char>
(odb,un51gned int position)
{

return 7j2c7generaliop4hechr(state,opcode,cls,code,position,2);

}

int j2c iflt(J2c_conversion state t* state,j2c_opcodes t* opcode,java_class_t* cls,unsigned char*
code,unsigned int position)
{
return 7j2c_qeneraliop_helper(state,opcode,cls,code,position,2):
}

int j2c ifge(j2c_conversion_state t* state, 32c_opcodes_t* opcode, java_class_t* cls,unsigned char*
code,unsigned int position)
{
return kj2c7generaliop7helper(state,opcode,cls,code,p031tlon,2);
}

int j2c ifgt(j2c_conversion_ state t* state,)2c_ opcodes t* opcode,java_ class_t* cls,unsigned char*
code,unsigned int position)
{
return 7]2c_generaliop7holper(State,opcode,cls,code,positlon,2):
}

int _j2c¢ 1fle (j2¢c conversion state t* state, j2c_opcodes_t* opcode, java class t* cls,unsigned char*
code,unsigned int position)
{
return _j2c7general‘op7helper(state,opcode,cls,Code,p051tlon,2);
}

int j2c af icmpeq(j2c_conversion state_t* state, j2c_opcodes_t* opcode,java_ class t* cls,unsigned
char* code,unsigned int position)
{
return ﬁchigeneraliop_helper(SLate,opcode,cls,code,position,2);
}

int _j2c_af icmpne (J2¢_conversion_state t* state, j2c_opcodes_t* opcode, java_class_t* cls,unsigned
char* code,unsigned int position) »

{

return 7j207general_op7helper(state,opcode,cls,code,p031tlon,2);

) .

int j2c af icmplt (j2c¢c_conversion_state_t* state, j2c_opcodes t* opcode, java_class_t* cls,unsigned
char* code,unsigned int position)

{
return ﬁj2c#generaLiopﬁhelper(state,opcode,cls,code,positlon,2);

}

int j2c if icmpge (j2c_conversion_state t* state, j2c_opcodes_t* opcode,java_ class_t* cls,unsigned
char* code,unsigned int position)

{
return _j2c7general_op7helper(state,opcode,cls,code,position,Z);

14
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}

int j2c if icmpgt(j2c_conversion_state_t* state,32c _opcodes t* opcode,java_class_t* cls,unsigned
char* code,unsigned int position)
{

return Jj2c¢ general op_helper(state, opcode,cls,code,position, 2);

}

int j2c_1f 1cmple(j2c_conversion_state_t* state,j2c_opcodes t* opcode,java_class_t* cl
char* code,unsigned int position)

{

,unsigned

0]

return _j2c general op helper(state,opcode,cls, code,position,2);
}

int _j2c 1f acmpeqg(j2c_conversion_state_t* state,j2c_opcodes_t* opcode,java_class_t* cls,unsigned
char* code,unsigned 1int position)
{

return 3J2c_general op helper(state, opcode,cls, code,position, 2);

)

int j2c if acmpne(j2c_conversion_state_ t* state,j2c_opcodes_t* opcode, java class t* cls,unsigned
char* code,unsigned 1nt position)
{

return j2c_general op helper(state, opcode,cls,code,position, 2);

}

int Jj2c _goto(j2c _conversion state_t* state,3Zc_opcodes t* opcode,java class_t* cls,unsigned char*
code,unsigned 1nt position)
{
return j2c general op helper({state,opcode,cls, code,position,2);
} i

int Jj2c¢ jsr(j2c_conversion state t* state,j]2c_opcodes_t* opcode,java_class_t* cls,unsigned char*
code,unsigned int position)
{

return j2c _general op_helper(state,opcode,cls, code,position, 2);

}

int j2c_ret(jZ2c_conversion_state_ t* state,j2c_opcodes_t* opcode,java_class_t* cls,unsigned char*
code,unsigned int position)
{
return 7]2c_generai_op7helper(state,opcode,cls,code,positlon,l);
}

int j2c tableswitch(j2c conversion_state t* state,j2c_opcodes_t* opcode,java_class_t* cls,unsigne
d char* code,unsigned int position)

{
{

int i
j2c _1ntermediate_ code_t* in;
unsigned char def[4],highf4],low[4];
int h,1;
int temp;
in = (j2c_intermediate code t*)malloc(sizeof (12c_intermediate code_t));
in->label = 0;
in->opcode = opcode;
in->position = position - 1;
/**
* skip all null bytes
*/
while (code[position] == 0)

position++;
temp = position;
memcpy (def,code + position,4);
position += 4;

memcpy (high, code + position,4);

15
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position += 4;
memcpy (low, code + position,4);
position += 4;

memcpy (&h, high, 4);
memcpy (&1, Low, 4);

h
1

ntohl (h);
ntohl (1) ;

it

in->operand_count =12 + (h - 1 + 1) * 4;
in->operands = (unsigned char*)calloc(in—>operand~count,sizeof(un51gned char) ) ;

position = temp;
for(i = 0; 1 < in->operand count; i++) {
in->operands[1] = code[position];

positiont+;

}
j2c_c¢cs_add intermediate code (state,in);
return position;
}
int j2c lookupswitch(j2c_conversion state t* state, j2c_opcodes_t* opcode,java_class t* cls,unsign

ed char* code,unsigned int position)

{

int i
j2c_intermediate_code_t* in;
unsigned char def[4],npairs([4];
int n;
int temp;
in = (chVintermediate_codevt*)malloc(Slzeof(jZCiintermedlateicodeit));
in->label = 0;
in->opcode = opcode;
in->position = postition - 1;
/*‘k
* skip all null bytes
*/'
while (code{position] == 0)

position++;
temp = position;
memcpy (def, code + position,4);
position += 4;
memcpy (npairs, code + position,4);
position += 4;
memcpy (&n, npairs, 4);

n = ntohl(n):;

in->operand_count =8 +n * 8;
in->operands = (unsigned char‘)calloc(1n7>operand~count,sizeof(un51gned char) ) ;
position = temp;
for(i = 0; 1 < in->operand_count; i++) {
in->operands [1] = code[position];

position++;

16
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}
j2cfcs_add_intermediateACOde(state,in);

return postition;

int _j2c_ireturn(j2c_conversion _state t* state, )2c_opcodes_t* opcode,java_class_t* cls,unsigned ch
ar* code,unsigned int position)

return ¥j2cigeneralﬁop7he1per(state,opcode,cls,code,p051tlon,O);

int fj2c_lreturn(j2cﬁconver51onistate*t* state, 32c_opcodes_t* opcode, java class t* cls,unsigned ch
ar* code,unsigned int position)

return *jZC_general_opihelper(state,opcode,cls,code,position,O);

int 4]2c7freturn(j2c7conver5ion_state7t* state, j2c_opcodes_t* opcode,java_class_t* cls,unsigned ch
ar* code,unsigned 1nt position)

return 7]2c7general_op‘helper(State,opcode,cls,code,posiLion,O);

int j2c dreturn(j2c_conversion_state t* state,j2c_opcodes t* opcode, java_class_t* cls,unsigned ch
ar* code,unsigned int position)

return *j2ciqeneralioprhelper(state,opcode,cls,code,pOSLtlon,O);

int 7j2ciarefurn(j2c7conver5ionistateit* state, j2¢_opcodes_ t* opcode,java_class_t* cls,unsigned ch
ar* code,unsigned int position)
{
return _j2c general op_helper(state,opcode, cls,code,position, 0);
}

int j2c¢_return(j2c_conversion state t* state, j2c_opcodes_t* opcode,java_class_t* cls,unsigned cha
r* code,unsigned int position)
{

return 7]2c»generaliop7helper(state,opcode,cls,code,p031t1on,O);

t

int j2c_getstatic(j2c_conversion_state t* state,j2c_opcodes t* opcode, java class t* cls,unsigned
char* code,unsigned int position)
{
return _j2cheneral_opkhelper(staLe,opcode,cls,code,positlon,Z);
}

int 7j2c~pufsfatic(j2c_conversionistato_t* state, j2c_opcodes_t* opcode,java_class_t* cls,unsigned
char* code,unsigned int position)
{
return _j2c7generaliopWhelper(State,opcode,Cls,code,position,Z);
}

int _j2c _getfield(3j2c_conversion state t* state, j2c_opcodes_t* opcode,java_class_t* cls,unsigned c
har* code,unsigned int position)
(
return 7]207generaléop_helper(state,opcode,cls,code,pOSLtlon,2);
}

j2c_conversion_state_t* state,j2c_opcodes_t* opcode, java_class_t* cls,unsigned ¢

int _j2c_putfield(
signed int posiftion)

har* code,unsiqg

{

return 7j2c‘general_op7helper(State,opcode,cls,code,positlon,Z);

}

int _j2c_invokevirtual (j2c_conversion_state_t* state, 32c_opcodes_t* opcode, java_class_t* cls,unsig
ned char* code,unsigned 1nt position)
{

return _chAgeneral‘opvhelper(state,opcode,c]s,code,pOSLtion,Z);

}
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int _j2c_invokespecial (j2c¢_conversion_state_t* state, j2c_opcodes_t* opcode, java class_t* cls,unsig
ned char* code,unsigned int position)
{
return #j2c4qeneralﬁop7helper(state,opcode,cls,code,posmtlon,Zj;
}

int j2c¢_invokestatic(jZc conversion state t* state,j2c_opcodes_t* opcode,java_class_t* cls,unsign
ed char* code,unsigned int position)

{
}

return _j2c_qenera1'op_helper(State,opcode,cls,code,p051tion,2);

int j2c_invokeinterface(j2c_conversion_state t* state,jZ2c_opcodes_t* opcode,java_class_t* cls,uns
igned char* code,unsigned int position)
{

return J2c_general op helper(state,opcode,cls, code,position, 2);

}

int _j2c new({j2c_conversion_state t* state,]j2c_opcodes_t* opcode,java_class_t* cls,unsigned char*
code,unsigned int position)

{
return J2c general op helper(state,opcode,cls,code,position,?2);

}

int Jj2c newarray(j2c_conversion_state_t* state,jZ2c_opcodes_t* opcode, java_class_t* cls,unsigned c
har* code,unsigned int position)

{
}

return _j2c general op helper({state, opcode,cls,code,position,l1);

int j2c_anewarray(j2c_conversion_state_ t* state,jZc_opcodes_t* opcode,java class_t* cls,unsigned
char* code,unsigned i1nt position)
{

return Jj2c general op helper (state,opcode,cls, code,position, 2);

}

int j2c¢ arraylength(j2c conversion_state t* state,j2c_opcodes_t* opcode,java class_t* cls,unsigne
d char* code,unsigned i1int position)
{

return J2c_general op helper(state,opcode, cls,code,position,0);

}

int j2c_athrow(j2c_conversion_state_t* state,j2c_opcodes_t* opcode,java_class_t* cls,unsigned cha
r* code,unsigned int posaition)
{
return J2c_general op helper(state,opcode,cls,code,position, 0);
}

int j2c_checkcast(j2c_conversion_state_t* state,j2c_opcodes_t* opcode,java_class t* cls,unsigned
char* code,unsigned int position)
{
return 'jZC_generalﬁopghelper(sEate,opcode,cls,code,pOSLtlon,2);
}

int j2c instanceof (j2c_conversion_state t* state,jZ2c_opcodes_t* opcode,java_class_t* cls,unsigned
char* code,unsigned int position)

{
return 7]207general7opihelper(state,opcode,cls,code,p051tlon,2);

}

int _j2c¢ monitorenter(j2c conversion_ state t* state,j2c _opcodes t* opcode,java_class_t* cls,unsign
ed char* code,unsigned int position})

t
return j2c¢ general op helper(state, opcode, cls, code,position,();

}

int j2c monitorexit(j2c_conversion_state_t* state,j2c_opcodes_t* opcode,java_class_t* cls,unsigne
d char* code,unsigned int position)
{

return _j2c¢c general_op_helper (state, opcode, ¢cls, code,position,0);

}

int j2c¢ wide(j2c_conversion state_t* state,j2c_opcodes t* opcode,java_class_t* cls,unsigned char*
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code,unsigned int position)
{ .

return Jj2c _general op_helper(state, opcode,cls,code,position, 0);
}

int _j2c _multinewarray(j2c conversion_state_ t* state,j2c_opcodes_t* opcode,java_class _t* cls,unsig
ned char* code,unsigned int position)
{

return Jj2c _general op helper(state,opcode,cls,code,position, 3);

}

int j2c 1fnull(j2c_conversion_state_t* state,]2c_opcodes_t* opcode,java_class t* cls,unsigned cha
r* code,unsigned int position)
{

return _j2c_general op helper(state,opcode,cls, code,position, 2);

}

int _j2c_1fnonnull {(32c_conversion_state t* state,j2c_opcodes_t* opcode,java_class t* cls,unsigned
char* code,unsigned int position)
{
return j2c general op helper(state,opcode,cls, code,position,2);
}

int _j2c_goto_w(j2c_conversion state t* state,j2c_opcodes t* opcode,java_class_t* cls,unsigned cha
r* code,unsigned int position)
{

return 7J2c_general op helper (state,opcode,cls, code,position,4);

}

int Jj2c¢_jsr_w(j2c_conversion state_t* state,j2c _opcodes_t* opcode,java_class t* cls,unsigned char
* code,unsigned int position)

{
return _j2c _general op helper (state,opcode,cls,code,position, 4);

}

19
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/****************************—k**k\k************v\'k*********************A***********

* ACG

K

* File j2c _gen_functions.h

* Comments, : Java To C Convertor Helpers
* Created 4/23/2002

* Author Sriram Dayanandan

* File Revision History

* | No |Date | Comment

* |0 14/23/2002 | Created.

Fokkkkkkk ok ok kX k kb ok k ok ok k ok bk h ok ok ko kh ko hh ok h ok k ok k ok h h ok ok kh ok kh ok hohkkh ok ok h ko hk ok kkkkkk ok kkkkFk khx* /

#ifndef J2C GEN_FUNCTIONS H
#define J2C GEN FUNCTIONS H

#include "j2c_1ntermediate code.h"

int _j2c_nop(j2c_conversion state t* state,]2c_opcodes t* opcode,java_class_t* cls,unsigned char*

code,unsigned int position);

PR

AT R

int j2c _aconst null (j2c conversion state t* state,j2c opcodes t* opcode,java class t* cls,unsigne

d char* code,unsigned int position);

int j2c 1const ml(j2c_conversion state t* state,j2c opcodes t* opcode,java class t* cls,unsigned

char* code,unsigned int position);

int " j2c iconst 0(j2c_conversion_ state €*
har* code,unsigned int position);

int Jj2c¢ _iconst_1(j2c_conversion state t*
har* code,unsigned int position);

int Jj2c iconst_2(j2c conversion state t*
har*gcode,unsigned int position);

int j2c iconst 3(j2c¢_conversion state t!
har* code,unsigned int position);

int j2c iconst_4(J2c_conversion state_t*
har* code,unsigned 1nt position);

int _j2c iconst_5(J2c_conversion state t*
har* code,unsigned int position);

int J2c_lconst_0(j2c_conversion_state t*
har* code,unsigned 1int position);

int 3j2c_lconst_1(j2c_conversion state_ t*
har*icodg,unsigned int pOSLtLon)7

int j2c_fconst 0(j2c_conversion state t*
har* code,unsigned int position);

int j2c fconst 1(j2c_conversion state t*
har* code,unsigned int position);

int _j2c¢ fconst_2(j2c_conversion_state t*
har* code,unsigned int position);

int j2c dconst_0(3j2c_conversion state_ t*
‘har* code,unsigned int position);

int Jj2c dconst 1(j2c conversion state t*
har* code,unsigned int position);

state, jZ2c opcodes t*
state, J2c_opcodes_t*
state, j2c_opcodes_ t*
state,j2c¢ opcodes_t*
state, J2c_opcodes_t*
state, j2¢_opcodes_t*
state,]2c opcodes t*
state, j2¢ opcodes t*
state, j2c _opcodes t*
state, j2c opcodes t*
state, j2¢_opcodes_t*
state, j2c opcodes t*

state, j2¢ opcodes t¥*

opcode, java_class t*
opcode, Java_class_t*
opcode, java_class_t*
opcode, java class t*
opcode, java_ class_t*
opcode, Java_class_t#
opcode, Java_class t*
opcode, java class t*
opcode, jJava_class t*
opcode, java_class_t*
opcode, java_class_t*
opcode, java_class t*

opcode, java_class t*

cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned

cls,unsigned

cls,unsigned

C

C

int j2c bipush(j2c_conversion_state t* state,J2c opcodes t* opcode,java class_t* cls,unsigned cha

r* code,unsigned int position);

int _jZc_sipush(j2c_conversion_state_t* state,j2c_opcodes_t* opcode,java_class_t* cls,unsigned cha

r* code,unsigned int position);

int _j2c_ldc(j2c_conversion_state t* state,j2c opcodes t* opcode,java class t* cls,unsigned char*

code,unsigned int position);

int _j2c_ldc_w(j2c_conversion_state t* state,j2c_opcodes t* opcode,java class t* cls,unsigned char

* code,unsigned int position);

int. _j2c_ldc2_w(12c_conversion state_t* state,j2c_opcodes_t* opcode,java_class_t* cls,unsigned cha

r* code,unsigned int position);

int j2c_iload(j2c_conversion_state t* state,j2c_opcodes_t*

* code,unsigned int position);
int j2c¢ lload(j2c_conversion state t*
* code,unsigned int position);
int j2c _fload(j2c_conversion_state_t*
* code,unsigned int position);
int j2c_dload(j2c_conversion_state_t!t
* code,unsigned int position);
int j2c aload(j2c_conversion_state t*

state, J2c_opcodes_t*
state, j32c opcodes_t*
state, j2c_opcodes_t*

state, j2c_opcodes_t*

opcode, java_class_t*
opcode, java class t*
opcode, java class t*
opcode, java class_t!

opcode,java_classit*

cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned

cls,unsigned
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char

char

char

char

char



A
int
ar*
int
ar®*
int
ar*
int
ar*
int
ar”*
int
ar*
int
ar”*
int
ar*
int
ar*
int
ar*
int
ar*
int
ar*
int
ar*
int
ar=*
int
ar*
int
ar*
int
ar*
int
ar*
int
ar*
int
ar®
int
r*

int

code,unsigned int position);
~J2c¢c _iload 0(j2c_conversion_ state_t*

code, unsigned 1nt position);

j2c_iload_1l(j2c_; conversion state t*
code, unalgned int p051tlon);

~j2c_iload 2(j2c_conversion_ state_ t*
code, unsigned int position);

j2¢c _iload_3(32c_conversion_state t?
code, unsigned int position);

~Jj2c¢ _lload_0(32c_conversion_state t*
code, unsigned int position);

_j2c_lload_1(j2c_conversion_state_t*
code, unSLgned int pOSlthD),

_j2c¢c_1lload_2(j2c_conversion_state_t*
code unQaned int p051tlon);

~_J2c¢ _1load_3(32¢_conversion_state t*
code,unsigned int position);

_j2c_fload_0(32c_conversion_state_t*
code un51gned int pOSlthn),

~j2c¢ fload_1{(32c _conversion_ state_t*
code, unsigned 1nt p031tlon);

~j2c fload 2(j2c_conversion state t*

code,unsigned int position);

_j2c fload 3(j2c_conversion state t*
code, unsigned int pOSlLlOn):

_j2c_dload_0(32¢c_conversion_state t*
code, un51gned int p051t10n),
~j2c_dload 1(32c¢c conversion_state t*
code, unsigned int position); -

_j2c_dload_2(32c_conversion_state t*
code, un51qned int pOSlLlOH);

~j2c¢ dload 3(j2c_conversion_state t*

code, unsigned int position);
_j2c_aload 0(j2c_conversion state_ t*
code,unsigned 1int position);

_j2c¢ _aload 1(j2c_conversion_state_t*
code, unsigned 1int pOSlthn);
_Jj2c_aload 2 (j2c_conversion_state_t*
code,unsigned 1nt position);

_j2c_aload 3(j2c_conversion_state_ t*
code, unsigned 1nt p051tlon);

j2¢c 1aload(]2c_conversion_state_t*

cgde,un51gned int position);
_j2c_laload(j2c_conversion_state_t*

r* code,unsigned int position);

int
r*
int

_j2c_faload(3j2c_conversion_state_t*
code, unsigned 1nt position);

j2c daload(j2c conversion_ state_ t*

r* code,unsigned int position):

int
rk
int

j2c_aaload(j2c_conversion_state t*

code, unsigned int position);
~j2c¢c baload(j2c_conversion_state t*

r* code,unsigned int position);

int

_j2c¢ caload(j2c conversion state t*

r* code,unsigned int position):

int

_Jj2c_saload{j2c_conversion_state t*

r* code,unsigned int position):

int

~Jj2c_1store(j2c_conversion_state_t*

r* code,unsigned int position);

int
r *
int
L =
inL
r'k
int

_j2c lstore(j2c_conversion_state t*
code,unsigned 1nt position):;

_Jj2c_ fstore(ch conversion state“t*

code, unsigned 1

j2c7dstore(j2c_conver51on“statewt*

code, unsigned int position):
_j2c_astore(j2c_conversion_state_t*

r* code,unsigned int position):

int

har* code,unsigned int position);

int

har* code,unsigned 1nt position);

int

har* code,unsigned int position);

state, j2¢c_opcodes_t*
state, j2c opcodes t*
state, j2c_opcodes_tT*
state, j2c_opcodes_t*
state,j2c_opcodes_t*
state, j2c_opcodes_t*
state,j2c_opcodes t*
state, J2c_opcodes t*
state, j2c_opcodes_t*
state, j2c_opcodes_t*
state, j2c_opcodes_t*
state, j2¢_opcodes_t*
state, j2c_opcodes_t*
state,j2¢c_opcodes t*
state, j2c_opcodes t*
state,j2c opcodes t*
state, j2¢c_opcodes_t*
state, j2c_opcodes_t*
state, j2c_opcodes_t*
state, j2c_opcodes t*
state,J2c_ opcodes_t*
state, j2c_opcodes t*
state, 32c_opcodes_t*
state, j2c_opcodes_t*
state, J2c_opcodes_t*
state, j2c_opcodes_t*
state, j2c_opcodes_t*
state, j2c opcodes t*
state, j2c_opcodes tT*
state, j2c_opcodes_t*
state, j2c opcodes t*
state, j2c_opcodes_t*

state, j2c_opcodes_t*

)
opcode, Java_class_t*
opcode, java_class_t*
opcode, java_class t*
opcode, java_class t*
opcode, java_class t*
opcode, Java_class t*
opcode, java _class t*
opcode, java_class_t*
opcode, java_ class t*
opcode, Java_class t*
opcode, java class t*
opcode, java class t*
opcode, java_class t*
opcode, java_class_t*
opcode, java_class t*
opcode, java class_ t*
opcode, java_class_t*
opcade, java class t*
opcode, java class t*
opcode, Java class t*

opcode, java_class_t*

opcode, java_class_t*
opcode, java class_t*
opcode, jJava class_t*
opcode, java_class_t*
opcode, java class_t*
opcode, jJava_class_t*
opcode, java_class_t*
opcode, java_class_t*
opcode, java_class_t*

opcode, java_class t*

opcode, java_class_t*

opcode, java_class_t*

o JJ.

JP Lo
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cls,unsigned
cls,unsigned
cls,unsigned
cls, unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsaigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned

cls,unsigned

cls,unsigned
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ch

ch

ch

ch

ch

ch

ch

ch

ch

ch

ch

ch

ch

ch

ch

ch

ch

ch

cha

cha

cha

cha

cha

cha

cha

cha

cha

cha

_Jj2c _istore_0(J)2c_conversion_state_ t* state,j2c_opcodes_t* opcode,java_class_t* cls,unsigned c
*jZC_istore_l(ch_conversion_stateAt* state,j2c_opcodes_t* opcode,java_class_t* cls,unsigned c

_j2c¢ istore_2(j2c_conversion state_ t* state, j2c_opcodes_t* opcode,java_class_t* cls,unsigned c



int _j2c_istore_3(j2c_conversion_state_t?
har* code,unsigned int position);

int j2c lstore 0({j2c_conversion_ state_t*
har* code,unsigned int position);

int _j2c_lstore_1(j2c_conversion state t*
har* code,unsigned int position);

int j2c¢ lstore 2(j2c conversion_state t*
har* code,unsigned int position);

int _j2c lstore_3(j2c_conversion_state_t*
har* code,unsigned 1int position);

int j2c¢ fstore 0(j2c conversion_state t*
har* code,unsigned int position);

int j2c fstore_ 1(j2c conversion_state t*
har* code,unsigned int position);

int jZ2c_fstore 2(j2c¢ conversion_state_ t*
har* code,unsigned int position);

int j2c fstore 3(j2c conversion state t*
har* code,unsigned 1nt position);

int jZ2c dstore 0(j2c conversion_state t*
har* code,unsigned int position);

int j2c dstore 1(j2c conversion state t*
har* code,unsigned int position);

int _jZ2c dstore 2 (j2c_conversion_state_t*
har* code,unsigned int position);

int Jj2c dstore 3(j2c_conversion state t¥*
har* code,unsigned int positaion);

int _jZ2c_astore 0(j2c_conversion state t*
har* code,unsigned int position);

int j2c_astore 1(j2c_conversion state t*
har* code,unsigned int position);

int j2c¢ _astore 2(j2c _conversion_state t*
har* code,unsigned int position);

int j2c astore 3(j2c conversion_ state t*
har* code,unsigned int position);

int _j2c iastore(j2c_conversion state t*
ar* code,unsigned int position);

int _jZ2c_lastore(32c_conversion_state t*
ar* code,unsigned int position);

int _j2c_fastore(jZc_conversion state t*
ar* code,unsigned int position);

int _jZ2c _dastore(j2c_conversion state t*
ar* code,unsigned int position);

int j2c_aastore(jZc_conversion_state t*
ar* code,unsigned i1nt position);

int j2c bastore(j2c conversion_state £*
ar* code,unsigned int position);

int j2c_castore(jZc_conversion_state t*
ar* code,unsigned int position);

int j2c_sastore(j2c_conversion state t*
ar* code,unsigned int position);

int
code,unsigned int position);

i B B

state, j2¢_opcodes_t*
state,j2c_opcodes_t*
state, j2c_opcodes_t*
state, j2c_opcodes t*
state, j2¢c_opcodes t*
state, j2¢c_opcodes_t*
state, j2c_opcodes_t*
state, 12¢_opcodes_t*
state, J2¢_opcodes_t*
state, j2¢_opcodes_t*
state, 12¢c_opcodes t*
state, j2c_opcodes_t*
state, J2c_opcodes t*
state, j2c_opcodes_tt
state, J2c_opcodes_t*
state, j2¢c_opcodes_t*

state, j2¢_opcodes t*

opcode, java_class_t*
opcode, java_class_t*
opcode, java_class_ t*
opcode, java class_t*
opcode, java_class_t*
opcode, java_class_t*
opcode, java_class_t*
opcode, java_class t#
opcode, java_class_t*
opcode, java_class t*
opcode, java_class_t*
opcode, java class_t*
opcode, java_class_t*
opcode, java_class_t*
opcode, java_ class_t*
opcode, java_class_t*

opcode, java _class_t*

R
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cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsaigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned

cls,unsigned

state, j2c_opcodes_t* opcode, java_class_t* cls,unsigned

state,j2c_opcodes t*
state, )J2¢c_opcodes t*
state, j2c_opcodes t*
state, 12c_opcodes t*
state, 32c_opcodes t*
state, j2c_opcodes t*

state, 32c opcodes_t*

opcode, java class t*
opcode, java_class t*
opcode,java_class_t*
opcode, java_class_t*
opcode, java_class t*
opcode, java_class_t*

opcode, Java_class_t*

cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned

cls,unsigned

_J2c¢_pop(j2c_conversion_state t* state,)j2c_opcodes t* opcode, java class_t* cls,unsigned char*

int j2c pop2(j2c_conversion state t* state,j2c_opcodes t* opcode,java class t* cls,unsigned char*

code,unsigned int position);
int _

code,unsigned int position);

j2c_dup(j2c_conversion_state_t* state,j2c_opcodes_t* opcode, java_class_t* cls,unsigned char*

int _j2c dup_x1(j2c_conversion_state t* state,jZ2c opcodes_t* opcode,java class t* cls,unsigned cha

r* code,unsigned 1int position);
int j2c_dup_x2(j2c_conversion state t* s
r* code,unsigned int position);

tate, J2c_opcodes_t

* opcode, java class_t* cls,unsigned cha

int _Jj2c_dup?(j2c_conversion_state_t* state,jZ2c_opcodes_t* opcode,java_class_t* cls,unsigned char*

code,unsigned 1nt position);

int _j2c _dup? x1{32¢c_conversion state_t* state,)2c _opcodes t' opcode,java class t* cls,unsigned ch

ar* code,unsigned int position);

int jZ2c dup2 x2(j2c_conversion_state t*

ar* code,unsigned i1nt position);

int Jj2c_swap(j2c_conversion_state t* sta
code,unsigned int position);

int _j2c_iadd(jZ2c_conversion state t*
code,unsigned int position);

int _j2c ladd(j2c_conversion_state_t*
code,unsigned int position):

int Rj2c_fadd(jZC_conversionﬁstate‘t*

sta

sta

sta

state, 32c_opcodes_t* opcode, java_class_t* cls,unsigned ch

te,)2c_opcodes_t*
te,32c_opcodes_t*
te,j2c_opcodes_ t*

te,j2c_opcodes t*

opcode, java class t*

EX1010, Page 102

opcode, java class t* cls,unsigned char*
opcode, java_class_t* cls,unsigned char*
cls,unsigned char*

opcode, java_class_t* cls,unsigned char*



code,unsigned 1nt position);
int j2c¢c dadd(3j2c¢_ conversion_state £
code,unsigned 1nt position);
int 7j2ciisub(j2c~conver51onistate_t*
code,unsigned int position);
int j2c_lsub(j2c_conversion_state t~*
code,unsigned int position);
int ~j2citsub(j2c7conver51onisLate7t*
code,unsigned int position):
int _j2c7dsub(j2c7conversionistate_t*
code,unsigned int position);
int 7j2c?imu1(j2c_conver510n_state_t*
code,unsigned 1int position);
int j2c¢ 1mul(]ZC_conversionfstate_t*
code,unsigned int position);
int #j2cAfmu1(]ZC_conveISLOnistateAt*
code, unsigned int position);
int j2c¢ dmul (J2¢c conversion_state t*
code, unsigned int position);
int j2c_idiv(j2c_conversion_state t*
code,unsigned 1nt position);
int 7j20ﬂld1v(j2crconvcrsjon_state7t*
code, unsigned int position);
int _j2c fdiv(32c_conversion_state t*
code,unsigned int position});
int _j2c _ddiv(j2c conversion state t*
code,unsigned 1nt position);
int j2c_1irem(32c_conversion state t*
code,unsigned 1nt position);
int "j2c71rem(j2c4conver51onistate_t*
code,unsigned 1nt position);
int j2c_frem(j2c_conversion _state t*
code,unsigned int position);
int _j2c_drem(j2c_conversion_state t*
code,unsigned 1int position);
int vj2c71neg(j2c7conver510n_statewt*
code,unsigned 1nt position);
int Vj2cilneg(jZCkconversionistate_t*
code,unsigned int position):
int _j2c_fneg(j2c_conversion_state t*
code,unsigned 1nt position):
int j2c_dneg(J2c_conversion_state t*
code,unsigned int position);
int j2c_a1shl(j2c conversion_state_ t*
code,unsigned int position);
int _j2c 1lshl(j2c¢c_conversion state t*
code,unsigned int position);
int 4j2ciishr<j2c7convcrsionistateft*
code,unsigned int position);
int _j2c_lshr(j2c_conversion_state t*
code,unsigned int position);

state, j2¢c opcodes_t*
state, j2c_opcodes_t*
state,12c_opcodes_t*
state, 32¢c_opcodes_t*
state, j2c¢c_opcodes_t*
state, j2c_opcodes_t*
state, j2c_opcodes_t*
state, j2c_opcodes_ t*
state, 32c_opcodes_t*
state, 32c_opcodes_t*
state,j2c_opcodesit*
state, j2c opcodes_t*
state, j2c opcodes_t*
state, j2c_opcodes_t*
state, j2c opcodes_t*
state,]2c_opcodes_t*
state, j2c opcodes_t*
state, j2¢_opcodes_t*
state, j2c_opcodes_t*
state,j2cvopcodesft*
state, J2c_opcodes _t*
state, j2c_opcodes_t*
state, j2c_opcodes_t*
state, j2¢_opcodes_t*

state, j2c_opcodes_t*
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opcode, java_class_t*
opcode, Java class_t*
opcode, java_class_t*
opcode, java_class_t*
opcode, java_class_t*
opcode,java _class_t*
opcode, java_class_t*
opcode, java_class_t*
opcode, java class_t*
opcode, java_class_t*
opcode, java class_t*
opcode, java_class_t*
opcode, java class_t*
opcode, Java class_t*
opcode, java_class_t*
opcode, jJava_class_L*
opcode, java class_t*
opcode, java class_t*
opcode, java class t>*
opcode, java_class_t*
opcode, java_class_t*
opcode, java_class_t*
opcode, java_class_t*
opcode, java class_t*

opcode, java_class_t*

int j2c_iushr(j2c_conversion_state t* state, J2c_opcodes_t* opcode,java_class_t

* code,unsigned int position):;

int _j2c71ushr(chgconver51onﬂStateit* state,j2¢c_opcodes_t* opcode,java_class_t

* code,unsigned 1nt position);

int 7j2c71and(j2c7conversiongstate~t* state, j2c_opcodes_t* opcode,java_class_t*

code,unsigned int position);
int j2c_land(j2c_conversion_state t*
code,unsigned int position);

state, J2c_opcodes_t*

opcode, java_class_t*

int _j2ciior(j2c4ponver510nistateﬁt* state,j2c_opcodes_t* opcode,java_class_t*

code,unsigned 1nt position);

int 7j2¢_lor(jZC_conversiongstate_t* state, J

code, unsiqned int position);
int
code,unsigned int position);

int _jZc ]xor(32c_conversion_statewt* state, j2¢ opcodes_t* opcode, Java_class_

code,unsigned int position);

int ;jZC_ilnc(jZC”conversion_state_t* state, J2c_opcodes_t* opcode, java

code,unsigned 1nt position);

int Vj2c_121(32c_conversion state t* state,]2c_opcodesit* opcode,

code, unsigned int position);

int 7j2c712f(j2b_conversion_state~t* state, j2c_opcod

code, unsigned int position):

7j2c_ixor(j2c4convers¢on_stateit* state, j2c_opcodes_t* opcode, java_class_ t*

A R

cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsignecd
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls, unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned

cls,unsigned

char*

char*

char*

char*

char*

char*

char*

char*

char*

char*

char*

char*

char*

char*

char*

char*

char*

char*

char*

char*

char*

char*

char*

char*

char*

* cls,unsigned char

*

cls,unsigned

cls,unsigned

cls,unsigned char

char*

char*

cls,unsigned char*

v e e
Cls,unsigned

2c_opcodes_t* opcode, java_class_t* cls,unsigned char*

t* cls,unsigned char*
_class_t* cls,unsigned char*
java_class t* cls,unsigned char*

es_t* opcode, java_class_t* cls,unsigned char”*
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int _j2c_i2d(j2c_conversion_state [T

code, unsigned int position);

int _j2c¢ 121 (J2c_conversion_state t*

code,unsigned int position);

int _j2c*12f(jZC_conversjon_stateit*

code, unsigned int position};

int _j2c_12d(j2c_conversion state_t*

code,unsigned int position);

int Aj2cﬁf21(]2c7conversionAstatemtk

code, unsigned int position);

int WchffZl(chiconversion_stateEt*
code, unsigned int position);

int j2c_f2d(3j2c_conversion_state_ t*
code, unsigned 1nt position);

int j2c _d21(32c_conversion state t~

code,unsigned int position);

int j2c_d2l(j2c_conversion state t*

code, unsigned int position);

int 7j2c_d2f(ch_conver51on~State_t*
code, unsigned int position);

int j2c _i2b(j2c_conversion_state L~
code, unsigned int position);

int j2c_12c(jZCAconver51on43tate_t*
code,unsigned int position);

int j2c_i2s(j2c_conversion_state t*
code, unsigned int position);

int 7j2c~lcmp(jZCgconver51on_state;t*
code,unsigned int position);

int *j2c7fcmpl(ch_conver51on_state t
* code,unsigned 1int position);

int ijckfcmpg(j2ciconver51onistateft
*x code,unsigned int position);

int 7j2cwdcmpl(ch*conversjonistate*t
* code,unsigned 1nt position);

int j2c dcmpg(j2c_conversion_state t
* code,unsigned int position);

int j2c 1feqg(j2c_conversion state t*
code, unsigned int position);

int Aj2ciifne(j2c4conversionﬁstateit*
code, unsigned int position);

int _j2c_iflt(j2c_conversion state t*
code,unsigned int position);

int _j2c71fge(ch_conversionistate_t*
code,unsigned 1nt position);

int j2c_ifgt(j2c_conversion state t*
code, unsigned int position);

int #j2c71f1e(chgconversion*State L
code,unsigned int position);

int 7j2c7lf_icmpeq(jZC_conversionwsta
char* code,unsigned int position);

int ’j2c;if7lcmpne(chgconverSLon_stateit*

char* code,unsigned int position);
int _j2c if 1cmplt(J2c_conversion_sta
char* code,unsigned int position);

int Vj2c_1fkicmpge(j2c7conversionistategt*

char* code,unsigned int position);

int vj2c71f”1cmpgt(ch_conversion_stateft*

char* code,unsigned int position);

int 7j2c4ifilcmple(j2ciconver51on_stateit*

char* code,unsigned 1nt position);

int 7j20w1f7acmpeq(j2ckconversionistate4t*

char* code,unsigned int position);

Ere)
3£C

it
char* code,unsigned int position);
int _j?c_goto(chiconversionistate_t*
code, unsigned 1int position);

int _j2c jsr(j2c_conversion_state t*
code, unsigned int position);

int 7j2c_ret(j2c7conversion_state_t*
code, unsigned int position);

int _j2c_tableswitch(j2c_conversion_ s
d char* code,unsigned int position);

int _j2crlookupswitch(j2cwconversion7

1f acmpne (j2c conversion_state_t*

state, j2c_opcodes_t*
state, j2c_opcodes_t*
state, j2c_opcodes_t*
state, j2c_opcodes_t*
state, j2c_opcodes_t*
state, j2c_opcodes_t*
state, j2c_opcodes_t*
state, j2c_opcodes_t*
state, j2c_opcodes_t*
state, j2c_opcodes_t*
state, 32c_opcodes_t*
state, j2c_opcodes_t*
state, j2c_opcodes_t*
state, J2c_opcodes_t*
* state,j2c opcodes t

* state,j2c opcodes_t

* state,j2c_opcodes_t

* state,]2c_opcodes_t
state, 12c_opcodes_t*
state, J2c_opcodes_t*
state, j2c_opcodes_t*
state, j2c_opcodes_t*
state, j2c_opcodes_t*
state, 32c_opcodes_t*

te t*

te t*

state, j2c_opcodes_t*
state, j2c_opcodes t*
state, j2c _opcodes_t*
state, j2c_opcodes_t*
state, J2c_opcodes_t*
state, j2c_opcodes_t*
state, j2c_opcodes_t*

state, 12c_opcodes_t*

R I S AN

opcode, Java class t*
opcode, java_class_t*
opcode, java_class_t*
opcode, java _class_t*
opcode,java_class_t*
opcode, Java_class_t*
opcode, java_class_t™*
opcode, java_class_t*
opcode, java class_t*
opcode, java_class_t*
opcode, java class_ t*
opcode, java_class_t*

opcode, Java_class_L*

W A
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L

cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned

cls,unsigned

R

char*
char*
char*
char*
char™*
char*
char*
char*
char?*
char*
char*
char*

char?*

opcode, java class_t* cls,unsigned char*

*
*
A

*

opcode, java _class_t*
opcode, java_class_t*
opcode,java"classvt*
opcode, java class_t*
opcode, java_class_t*

opcode, Java_class_t*

opcode, java_cla

opcode, Java cla

opcode, java_cla

opcode, java_cla

opcode, java class_t*

opcode, java class_t*

opcode, jJava_class_t*

opcode, java class_t*

cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned
cls,unsigned

cls,unsigned

cls,uns
ss _t* cls,uns
ss _t* cls,uns
cls,uns
ss_t* cls,uns
ss _t* cls,uns
cls,uns
cls,uns

opcode, java_class_t* cls,unsigned char
opcode, java class_t* cls,unsigned char
opcode, java class_t* cls,unsigned char

opcode, java class_t* cls,unsigned char

char*
char?*
char*
char*
char*
char*
1gned
1gned
1gned
igned
igned
1gned
i1gned

igned

state, j2c_opcodes_t* opcode, java_class_t* cls,unsigned char*

state, j2c_opcodes_
state, j2¢c_opcodes_t*
tate t* state,

state

t* opcode, java class_t* cls,unsigned char*

opcode, java_class_t* cls,unsaigned char*

J2c_opcodes_t* opcode, java_class_t* cls,unsigne

t* state,j2c_opcodes_t* opcode, java class_t* cls,unsign
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ed char* code,unsigned 1nt position);

int _Jj2c ireturn(j2c_conversion state t* state,j2c_opcodes_t* opcode,java_class t* cls,unsigned ch
ar* code,unsigned int position); -

int _j2c lreturn(j2c_conversion state_ t* state,jZ2c_opcodes t* opcode,java_class t* cls,unsigned ch

ar* code,unsigned int position);

int _j2c¢_freturn(j2c_conversion state t* state,j2c opcodes_t* opcode,java_class_t* cls,unsigned ch

ar* code,unsigned int position);

int _Jj2c dreturn(j2c_conversion_state t* state,]2c_opcodes_t* opcode, java class_t* cls,unsigned ch

ar* code,unsigned int position);

int _j2c¢_areturn(3j2c_conversion_state t* state,]2c opcodes t* opcode,java class t* cls,unsigned ch

ar* code,unsigned int position);

int _j2c_return(j2c_conversion state_t* state, j2c opcodes_t* opcode,java_class_t* c¢cls,unsigned cha
r* code,unsigned int position);

int _j2c _getstatic(j2c_conversion_state_t* state,j2c_opcodes t* opcode,java _class t* c¢cls,unsigned

char* code,unsigned int position);

int j2c putstatic(j2c_conversion state t* state,j2c_opcodes_t* opcode,java class t* cls,unsigned

char* code,unsigned int position);

int _j2c¢ getfield(j2c_conversion _state t* state,j2c_opcodes_t* opcode,java _class t* cls,unsigned c

har* code,unsigned int position); - -

int j2c putfield(j2c_conversion state t* state,j2c_opcodes t* opcode,java class t* cls,unsigned c

har* code,unsigned int position): B - N

int _j2c_invokevirtual (j2c_conversion_state_t* state,j2c_opcodes t* opcode,java class t* cls,unsig

ned char* code,unsigned int position); B -

int _j2c invokespecial (j2c_conversion state t* state,j2c opcodes t* opcode,java class t* cls,unsig

ned char* code,unsigned 1nt position); N R N .

int _JjZ2c_invokestatic(j2c_conversion state_t* state, j2c_opcodes_t* opcode,java_class t* cls,unsign

ed char* code,unsigned int position): - n

int _j2c_invokeinterface (j2c¢_conversion state t* state,3j2c opcodes t* opcode,java class t* cls,uns
igned char* code,unsigned 1nt position); ) N -

int JZc new(j)2c_conversion_state t* state,j2c opcodes t* opcode, java class_t* cls,unsigned char*

code,unsigned int position);

int _j2c¢c newarray(j2c_conversion_ state t* state,j2c_opcodes_t* opcode,java class t* cls,unsigned c
har* code,unsigned 1nt position); -

int _j2c_anewarray(j2c_conversion_state t* state,jZc_opcodes_t* opcode,java_class t* cls,unsigned

char* code,unsigned 1int position); -

int _j2c arraylength(j2c conversion state_t* state,j2c_opcodes t* opcode,java class t* cls,unsigne

d char* code,unsigned int position);

int _j2c athrow(j2c_conversion state t* state,]2c_opcodes_ t* opcode, java class_t* cls,unsigned cha
r* code,unsigned int position);

int j2c checkcast (j2c_conversion state t* state,j2c opcodes t* opcode,java class t* cls,unsigned

char* code,unsigned int position);

int _j2c instanceof (J2c_conversion_state t* state,j2c opcodes_ t* opcode, java class_t* cls,unsigned
char* code,unsigned int position);

int _j2c monitorenter(j2c conversion state t£* state,j2c opcodes t* opcode,java class t* cls,unsign

ed char* code,unsigned int position);

int _j2c monitorexit (j2c_conversion state_t* state,j2c_opcodes_t* opcode, java_class_t* cls,unsigne

d char* code,unsigned i1nt position);

int j2c wide(j2c conversion state t* state,j2c_opcodes t* opcode,)java class t* cls,unsigned char*
code,unsigned int position);

int _j2c_multinewarray(j2c¢ conversion_state_t* state,j2c_opcodes_t* opcode,java_class_t* cls,unsig

ned char* code,unsigned int position);

int _j2c ifnull(J2c_conversion_state t* state, j2c opcodes_t* opcode,java class t* cls,unsigned cha
r* code,unsigned 1nt position);

int _j2c_ifnonnull (j2c_conversion state_t* state,j2c_opcodes_t* opcode,java class t* cls,unsigned

char* code,unsigned int position);

int j2c _goto w(j2c_conversion_state_t* state,j2c_opcodes_t* opcode,java_class_t* cls,unsigned cha
r* code,unsigned int position);

int _j2c _3sr _w(j2c_conversion_state t* state,j2c opcodes t* opcode,java class t* cls,unsigned char
* code,unsigned int position);

fendif /* J2C GEN FUNCTIONS H */
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* ACG

* File : j2c _genZ functions.c

* Comments : Java To C Pass 2 Generation Functions
* Created : 5/4/2002

* Author : Sriram Dayanandan

* File Revision History
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#include "include.h"”
ffinclude "3j2c_gen2 functions.h"
#include <stdlib.h>

static int  cdecl compare positions(const void* a,const void* b)
{
j2c_1ntermediate code_t** pA = (J2¢c_intermediate_code_t**)a;
j2c_intermediate code t** pB = (32c¢_intermediate code_ t**)b;

return pA[0]->position - pB[0]->position;

}

static j2c_intermediate code t** find intermediate code for position(unsigned int jmp position,j2
¢ intermediate code_t** i1c,int size)
{

j2c intermediate code t temp;

j2c_intermediate code_t *pTemp;

j2c_antermediate code_ t **find;

memset (&temp, 0, s1zeof (12¢c_intermediate code t));
temp.position = jmp position;
pTemp = &temp;

/** Find out corresponding intermediate code

*/

find = (J2c_intermediate_ code_t**)bsearch (&pTemp, ic,size,sizeof(j2c_intermediate_code t*), com
pare positions);

return find;

}

int j2c nop 2(32c_conversion_state t* state, j2¢c_intermediate code t** 1c,unsigned int positi
on, int size)
{

return 0;

}

int _j2c¢_aconst _null 2(j2c_conversion state t* state,j2c¢c_intermediate code_t** 1c,unsigned 1in
t position, int size) - -
{

return 0;

}

int _j2c¢_iconst_ml 2(j2c_conversion_state t* state, jJ2c¢c_intermediate code t** ic,unsigned in
t position,int size)
(

return 0;

}

int _j2c¢ iconst_0_2(j2c_conversion_state_t* state, j2c_intermediate_code t** ic,unsigned 1int po
sition,int size)
{

return 0;
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}

int Jj2c¢ _diconst_1_2(j2c conversion state t*
sition,int size)
{

return 0;

}

int _j2c 1const_2 2(32c_conversion_state_t*
sition,int size)
{

return 0;

}

int j2c_iconst_3_2(j2c_conversion state t*
sition,1int size)
{
return 0;
}

int _j2c_1const 4 2(j2c_conversion state t*
sition,int size)
{

return 0;

}

int JjZ2c iconst 5 2(32c_conversion_state_ t*
sition,int size)
{
return 0;
}

int Jj2c lconst O_2(j2c_conversion_state t*
sition, 1nt size)
{

return 0;

}

int _j2c_lconst_1_2(3jZ2c_conversion _state t*
sition, int size)
{
return 0;
)

int j2c¢_fconst_0_2(j2c_conversion_state t*
sition,int size)
{

return 0;

}

int j2c fconst_1 2(j2c_conversion_ state_ t*
sition,int size)
{

return 0;

}

int _j2c_fconst_ 2 2(j2c_conversion_state t*
sition,int size)
{

return 0;

}

e}
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int _jZc _dconst_0 2 {j2
sition, int size)
{

return 0;

}

int _j2c_dconst_1_2(j2c_conversion_state_t*
sition,1nt size)
{

return 0;

}

Bw G0 R Y

1c,unsigned

state,j2c_intermediate code t**

state, j2c_intermediate code t**

ic,unsigned

state,]J2c 1intermediate code t**

ic,unsigned

state, j2¢_intermediate code_tht*

ic,unsigned

state,)j2c_intermediate code t**

ic,unsigned

state, J2c_i1ntermediate code t**

ic,unsaigned

state, j2c_intermediate code t**

ic,unsigned

1c,unsigned

state,j2c intermediate code t**

1c,unsigned

state, j2¢_intermediate code_t**

state, jJ2c_intermediate_code_ t**

ic,unsigned

ic,unsigned

state, j2¢_intermediate_ code_t**

state,j2c intermediate_code_t** 1c,unsigned
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int _j2c bipush_2(j2c_conversion state t* state,)2c_intermediate _code t** ic,unsigned int po
sition, int size)

{

return 0;

}

int _j2c_sipush_ 2(j2c_conversion_state_t* state,32c¢_1intermediate code t** ic,unsaigned int po
sition,int size)

{

return 0;

}

int _j2c_ldc_2(3j2c_conversion state t* state, j2c_intermediate code t** ic,unsigned int posita
on, int size)
{

// CONSTANT POOL

unsigned char index;
index = ic([position]->»operands{0];
Jj2c_cs_add_global constant (state, index);

return 0;
}

int j2c _ldc w _2(32c_conversion state t* state, j2c_intermediate code t** 1c,unsigned int po
sition, int size) B -
{

// CONSTANT POOL

unsigned short index;

index = (ic[position]->operands([0] << 8) [ (ic(position]->operands(1});

j2c_cs add_global constant (state, index);

return 0;

1

int _jZ2c_ldc2_w_2(j2c¢_conversion_state t* state, J2c¢_intermediate_code t** ic,unsigned int po
sition,int size)
{

// CONSTANT POOL

unsigned short index;

index = (ic(position]->operands[0] << 8) | (ic[position]}->operands{l]);

j2c cs _add global constant (state, index);

return 0;

}

int j2c iload 2(3j2c _conversion state t* state, j2c_intermediate code_t** 1c,unsigned int po
sition,int size)
{

return 0;

}

int _jZc lload_2(j2c_conversion_state t* state, j2c_intermediate_code t** ic,unsigned int po
sition, int size)
{

return 0;

}

int _j2c_fload_2(32c_conversion_state_t* state, 32c_intermediate code_t** 1c,unsigned int po
sition,int size)

f
L

return 0;

)

int j2c dload_2(3j2c_conversion_state t* state, J2c_intermediate_code t** ic,unsigned int po
sition, int size)
{

return 0;

1

int j2c _aload 2(j2c_conversion_state_t* state, j2c_intermediate code t** ic,unsigned int po

3
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sition,int size)
{
return 0O;

}

int 7j2c_iload70_2(chiconversion_state_t*
sition, int size)
{

return 0;

}

int _jZCAiload7172(j2ciconversionﬁstate_t*
sition, int size)
{

return O;

}

int kj2c?iload_2_2(]2c_conversion_state7t*
sition, int size)
{

return 0;

}

int 7j2c_iload73"2(j2c7conver5lonAstate't*
sition,int size)
{
return 0;
¥

int ;j2crlloadiov2(j2c_conversionastate7t*
sition,int size)
{

return 0;

}

int *j2c’lloadil;2(jZCiconversionistateﬂt*
sition,int size)
{

return 0;

}

int 7j2c_lload7272(j2c4conversion*3tatcit*
sition, int size)
[
1
return 0;

}

int _j2c¢ lload 3_2(j2c_conversion state t~
sition,int size)
{

return 0;

}

int 7j2c7f]oad_072(jZCiconversionistate_t*
sition, int size)
{

return 0;

)

int _j2c4fload_172(ch_conversionistate‘t*
sition, int size)
{
return 0;
}

int _j2c_floaad 2 2(j2c_conversion state_t*
sition,int size)
{
return 0;
i

int ﬁj2c7fload73_7(jZC_conver51onistate_t*
sition, int size)

gl g

state,j2c¢_intermediate_code t**

state, j2c_intermediate_code t**

state,32c_1intermediate code_ t**

state,j2c_intermediate code t**

staLe,j2c‘1ntermed1ateicodcit**

state,j2c_intermediate_code t**

state,j2c intermediate_code t**

state,32¢_intermediate_code t**

state,j2c_intermediate code t**

state,j2c _intermediate_code_t**

state,j2¢c i1ntermediate_code t**

State,]2c_intermed1ate_code_t**

1c,unsigned

ic,unsigned

ic,unsigned

ic,unsigned

ic,unsigned

ic,unsigned

1c,unsigned

ic,unsigned

1c,unsigned

1c,unsigned

ic,unsigned

1c,unsigned

A L e R R

int

int

int
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po
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EX1010, Page 109



L KRS AT )

{

return 0;

}

int _j2c_dload 0_2Z(jZ2c_conversion_state t* state,j2¢_intermediate code t** 1c,unsigned int po
sition, int size)
{

return 0;

}

int j2c dload_1 2(32c_conversion_ state_ t* state,j2c¢_intermediate code_t** 1c,unsigned int po
sition, int size)
{

return 0;

}

int Jj2c_dload_2_2(j2c_conversion_state_t* state, j2c_intermediate code_t** ic,unsigned int po
sition, int size)
{
return 0;
}

int j2c_dload 3_2(j2c_conversion_state t* state, j2c¢_intermediate code t** ic,unsigned int po
sition,int size) - - -
{

return 0;

}

int j2c aload 0_2(j2c_conversion_state t* state, j2c_intermediate code t** 1c,unsigned int po
sition,int size)
{

return 0;

H

int _j2c_aload_ 1 2(j2c¢c_conversion_state t* state, j2c_intermediate_code t** ic,unsigned int po
sition, int size)
{
return 0;
}

int j2c_aload 2 _2(32c_conversion_state t* state,12c_intermediate code_t** 1c¢,unsigned int po
sition, int size)
{

return 0;

}

int Jj2c_aload 3 _2(j2c_conversion_state t* state, J2¢_intermediate code_t** i1c,unsigned int po
sition, int size)
{

return 0;

}

int _j2c 1aload_2()2c_conversion state_ t* state, j2c_1ntermediate code_t** 1c,unsigned int po
sition, int size)
{

return 0;

1

int _j2c_laload_2(jZ2c_conversion_state t* state, )}2c _intermediate code_t** ic,unsigned int po
sition, int size)
{

return 0;
}

int j2c faload_2(j2c_conversion_ state_t* state, 32c_intermediate code_t** 1c,unsigned int po
sition, int size)

{
}

return 0;

int _j2c_daload_2(j2c_conversion_ state_t* state,J2c_intermediate code t** ic,unsigned int po
sition, int size)

{
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return 0;

}

int 7j2cﬁaaload72(ch_conversionistate_t*
sition, int size)
{

return 0;

}

int ‘j2c7baload*2(]ZC*uunversion_stategt*
sition, int size)
{

return 0;

}

int _jZC*caload_Z(j2c7conversionwstate’t*
sition,int size)
{

return 0;

}

int ﬁchmsaload72(j2c conversion_state_t*
sition, int size)
{

return 0;

}

int _j2c_istore_2(j2c_conversion state t~*
sition,int size)
{

return 0;

}

int j2c¢ lstore_2(j2c_conversion_state t*
sition, int size)
{

return 0;

}

int 7j2c_fstore_2(chiconversionistate_t*
sition, int size)
{

return 0;

}

int _j2c dstore_2(j2c_conversion_state t*
sition, int size)
{

return 0;

}

int _jZ2c astore 2(j2c_conversion_state t*
sition, int size)
{

return 0;

}

int *j2c7istoref072(chwconversionvstate_t*
sition, int size)
{

return 0;

}

int _j2c istore 1 2(j2c_conversion state t~
sition, int size)
{

return 0;

}

int vj2c_1store72_2(jZC—conversionistate_t*
sition, int size)
{

return 0;

state, j2¢_intermediate code_ t**

state, j2¢_1ntermediate_code t**

state, 32¢_intermediate_code t**

state, j2¢_1ntermediate code t**

state,j2¢c_intermediate_code t**

state, j2¢c_1intermediate code t**

state,j2c_1ntermediate_code t**

state,j2c71ntermediateicode#t**

state, j2c_intermediate code t**

state, j2c_intermediate code L**

3

state, J2¢_ intermediate_code_t

state,j2c;intermed1ate_code‘t**

SR S RS L B I |

ic,unsigned int po

1c,unsigned int po

1c,unsigned int po

1c,unsigned int po

1c,unsigned int po

1c,unsigned int po

1c,unsigned 1nt po

1c,unsigned int po

1¢,unsigned int po

1c,unsigned int po

f

1c,unsigned i1nt po
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}

int j2c_istore 3_2(j2c_conversion_state t*
sition,int size)
{

return 0;

}

int _j2c lstore 0_2(j2c_conversion state t*
sition,int size)
{

return 0;

}

int ¥j2cilstore7172(j2c~conver51on“state7t*
sition, int size)
{
return 0;
1

int *j2cWlstore_242(]2cAconversionistate_t*
sition,int size)
{

return 0;

}

int _j2cklstoref372(chiconversionistateft*
sition, int size)
{

return 0;

}

int _j2c fstore 0_2(j2c_conversion_state t*
sition, int size)
{

return 0;

}

int j2c_fstore_1_2(j2c_conversion _state T*
sition, int size)
{

return 0O;

}

int _j2c_fstore_2 2(Jj2c_conversion_state t*
sition,int size)
{

return 0;

}

int _j2c_ fstore_3 2(j2c_conversion state t*
sition,int size)
{

return O;

}

int j2c_dstore_0_2(J2c_conversion state t*
sition,int size)
{

return 0;

}

int j2c_dstore_1_2(j2c_conversion_state t*
sition,int size)
{

return 0;

t

int *j2c7dstorek272(j2c_conversionwstate_t*
sition, int size)
{

return 0;

}

U A B B

state,3j2c intermediate code_ t**

state, j2¢_intermediate_code_t**

state,j2c_intermediate_code t**

state,j2c intermediate_code_ t**

state, j2c_intermediate_code_ t**

state, j2c intermediate_code_t**

state, j2c_intermediate_code t**

state,j2c intermediate_code t**

state,j2c intermediate code_t**

state, 32¢_intermediate_code t**

state,j2c_1n‘rermediatevcodeitH

state, j2c_intermediate_code_ t**

1c,unsigned

1c,unsigned

1c,unsigned

ic,unsigned

ic,unsigned

ic,unsigned

ic,unsigned

ic,unsigned

1c,unsigned

1c,unsigned

ic,unsigned

1c,unsigned

B O T

int

int

int

int

int

int

int

int

int

int

int

int

ro

ro

jole]

jole

Po

po

roc

po

Pro

po

po

Pro
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int _j2c_dstore 3_2(3j2c_conversion state t*
sition,int size)
{

return 0;

}

int j2c¢c_astore_0_2(j2c_conversion_state_ t*
sition,int size)
{

return 0;

}

int _j2c_astore_1_2(Jj2c_conversion_state_t*
sition,int size)
{

return 0;

}

int j2c¢ astore_2 2(J2c_conversion_state t*
sition,int size)
{
return 0;
}

int j2c astore 3_2(j2c_conversion_state t*
sition, int size)
{

return 0;

}

int j2c¢ 1astore 2(3j2c_conversion_ state t*
sition,int size)
{

return 0;

}

int _j2c_lastore_ 2(j2c_conversion state t*
sition,int size)
{

return 0;

}

int j2c¢ fastore_2(j2c_conversion_state t*
sition, int size)
{

return 0;

}

int j2c dastore_2(j2c_conversion state t*
sition, int size)
{
return 0;
t

int _Jj2c_aastore_ 2(j2c_conversion_state t*
sition, int size)
{

return 0;

}

int _j2c_bastore_2(Jj2c_conversion state t*
sition,int size)
{

return 0;

}

int _j2c_castore_2(j2c_conversion_state_t*
sition,int size)
(

return 0;

}

7 I i g,

state,j2c_1ntermediate_code_ t**

state, j2c intermediate_code t**

state, 32c¢_intermediate_code_t**

state, j2c_intermediate_code_ t**

state, j2c_aintermediate_code_t**

state,j2c intermediate code t**

state, J2c intermediate code t**

state, j2c intermediate_code t**

state,J2c_1intermediate code_t**

state, 72c¢c_intermediate code t**

state, j2¢_intermediate_code_t**

state, j2c_intermediate_code_ t**

1c,unsigned

1c,unsigned

1c,unsigned

ic,unsigned

1c,unsigned

1c,unsigned

1c,unsigned

ic,unsigned

ic,unsigned

ic,unsigned

ic,unsigned

1c,unsigned

B o ol 0 oy

int

int

int

int

int

int

int

int

int

int

int

ro

po

po

po

po

po

po

po

Po

po

PO

po
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int #j2c*sastore‘2(j2cgconversionistate_t* state, j2c_intermediate_code_t** 1ic,unsigned int po
sition,int size)
{

return 0;

}

int _j2c_pop 2(3j2c_conversion state t* state, j2c_intermediate code_t** ic,unsigned int positi
on, int size)
{

return O;

)

int ‘j2c7pop2#2(j2c_conversionistatevt* state,j2c_intermediate_code t** ic,unsigned int positi
on, int size)
{

return 0;

}

int j2c dup_2(j2c conversion state t* state, j2c_intermediate_code t** 1c,unsigned int posita
on, int size)
{
return 0;
}

int j2c_dup x1 2(j2c_conversion_state_ t* state,j2c_intermediate_code_t** 1c,unsigned int po
sition,int size)
{

return 0;

t

int j2c_dup_x2 2(j2c_conversion_state t* state,j2c_intermediate code t** ic,unsigned int po
sition, int size)
{

return 0;

}

int j2c dup2_2(32c conversion state t* state,j2c_intermediate_code_t** 1c,unsigned int posita
on, int size)
{

return 0;

}

int 7j2cwdup27xl_2(jZCkconver51on*stateit* state,j2c intermediate code t** ic,unsigned int po
sition, int size)
{

return 0;

}

int 7j2c<dup27x2_2(chiconver31onistateft* state,j2c_intermediate_code t** ic,unsigned int po
sition, int size)
{

return 0;

b

int _j2c_swap_2(j2c_conversion_state t* state,j2c_intermediate code t** ic,unsigned int posita
on, int size)
{
return O;
}

int _j2c_1add_2(j2c_conversion_state t* state,72c_1intermediate code_t** ic,unsigned int positi
on, int size)
{

return 0;

}

int _jZ2c ladd_Z(ch_conversion_state_t* state,jZCiintenmedlatewcodevt** 1c,unsigned int positi
on, int size)
{

return 0;

}

int _j2c7fadd;2(j2c_conversion_state~t* state,j2c_intermediate_code_t** ic,unsigned int positi
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on, int size)
{

return 0;
}

int j2c_dadd_2(j2c¢_conversion_state t*
on, int size)
{

return 0;

}

int _j2ciisub_2(j2c7conversionistate#t*
on, int size)
{

return 0;

\
i

int _j2c _lsub_2(j2c_conversion_state t*
on,int size)
{

return 0;

}

int j2c_fsub_2(j2c_conversion state t*
on, int size)
({

return 0;

}

int _j2c dsub_2(j2c_conversion_state t*
on, int size)
{

return 0;

}

int j2c_imul_2(j2c_conversion_state_t*
on,int size)
{

return 0;

}

int j2c_lmul 2(j2c_conversion_state_t*
on, int size)
{

return 0O;

}

int j2c_fmul_2(32c_conversion_state t*
on, int size)
{

return 0;

}

int j2c¢ dmul 2(j2c_conversion_state_t*
on,int size)
{

return 0;

}

int _j2c_idiv_2(j2c_conversion_state t*
on,int size)
{

return 0;

}

int _j2c ldiv_2(32c_conversion_state_t*
on,int size)
{

return 0;

}

int _j2c#fdjv_2(chgconversionistate“t*
on,int size)

1

EEE

state, J2c_intermediate_code_ t**

state,j2c intermediate_code t**

state,j2c_1ntermediate_code7t**

state, j2c intermediate_code t**

state, 32c¢ intermediate code_ t**

state,j2¢ intermediate_code t**

state, j2c_intermediate_code t**

state,j2cﬁintermed1ate7code7t**

state,j2c_intermediate_code_t**

state, j2c _intermediate_code_ t*”*

state,32c_intermediate_code_t**

state, j2c_intermediate_code_t**

10

o N B O R N P

1c,unsigned

ic,unsigned

1c,unsigned

ic,unsigned

1c,unsigned

1c,unsigned

1c,unsigned

1c,unsigned

ic,unsigned

ic,unsigned

1c,unsi1gned

ic,unsigned

int

int

int

int

int

int

int

int

int

int

int

positi

positi

positi

positi

positi

positi

positi

positi

positi

positi

positi

positi
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{

return O;

}

int !j2c7dd1v_2(j2ciconverSLon”sLate4t* state,32c_intermediate_code tht* ic,unsigned int posita
on, int size)
{

return 0;

}

int _jZCAirem72(J2c_conver51on_stateit* state,J2c_intermediate_code_ t** ic,unsigned int positi
on,int size)
{
return 0;
}

int "j2cilrom_2(j2c;conversion state_t* state,3J2c intermediate_code_t** 1c,unsigned 1nt positi
on, int size)
{

return 0;

}

int j2c frem 2(j2c_conversion_state L~* state,j2c_intermediate_code t** 1c,unsigned int positi
on, int size)
{
return O;
}

int j2c _drem 2 (j2c_conversion_state t* state,j2c_intermediate code t** ic,unsigned int positi
on,int size)
{

return 0;

}

int j2c_ineg_2(3j2c_conversion state t* state,j2c_intermediate_code_t** 1c,unsigned int positi
on,int size)
{

return 0;

}

int 4j2c_]neg72(ch»conversnon_stateit* state,j2c_intermediate_code t** ic,unsigned int positi
on,int size)
{

return 0;
}

}
int ijCifneng(j2c_conversionistate4t* state, j2c intermediate code_ t** ic,unsigned 1nt posita
on, int size)
{
return 0;

}

int jZCAdneg72(j2c~conve13longstateit* state, j2¢_intermediate code_t** 1c,unsigned 1int positi
on, int size)
{

return 0;

}

int j2c_ishl 2(j2c_conversion_state t* state,j2c_intermediate code_t** 1c,unsigned int posity
on, int size)
{

return 0;

}

int _j2c_lshl 2(j2c_conversion_state t* state,j2c_intermediate code_t** 1c,unsigned int positi
on, int size)
{

return 0;

}

int j2c ishr_2(j2c_conversion_state t* state,j2c_intermediate_code_t** ic,unsigned int positi
on, int size)

{

11
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return 0;

}

int Wj2cAlshr42(jZCiconvor51on_state7t*
on,int size)
{

return 0;

}

int Aj2c_iushr42(j2c7conversionisLdte7t*
sition,int size)
{

return 0;

}

int szc_lushr‘Z(j2c7conver51onistate_t*
sition,int size)
{

return 0;

}

int _3j2c iand_2(j2c_conversion_state t*
on, int size)
(

return 0;

}

int 7j2c41and42(j2ckconver5ionistate_t*
on,int size)
{

return 0;

}

int j2c_ior_2(j2c conversion state t*
on, int size)
{

return 0;

}

int 7j2c7ior72(ch?conversionistateff*
on, int size)
{

return 0:

}

int 4j2cﬁlxor_2(j2cicunversionistate‘t*
on, int size)
{

return 0;

}

int *j2cilxor72(j2c7conversion_stateit*
on, int size)
{

return 0;

}

int fj2c711nc72(j2cAconver510nfStateit*
on, int size)
{

return 0;

}

int _j2c712142(jchconver510n75tate7t*
on, int size)
{

return 0;

}

int j2c i2f 2(j2c_conversion_state t*
on,int size)
{

return 0;

o o4 A
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state,jZCilntermedlateAcodeft** 1c,unsigned int

state,j2c_intermediate code_t** 1c,unsigned

state,j2c_intermediate code_ t** 1c,unsigned

state,j2c_intermediate_code t**

statc,j2ciintermed1atercodeit**

state,3j2c_intermediate_code t**

state,j2c intermediate_code t**

state,]2c¢c intermediate code t**

state,J2c_intermediate code t**

state,J2¢_intermediate_code_t**

D ke

state, j2c intermediate code_t

state,j2c_1intermediate code_t**
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ic,unsigned

ic,unsigned

1c,unsigned

Lc, unsigned

ic,unsigned

1c,unsigned

1c,unsigned

ic,unsigned

int

int

int

int

int

int

int

o
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intc

positi

int po

int po

positi

posita

positi

positi

positi

positi

posita

e
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}

int 32c 12d 2(32c_conversion_state t* state, j2c_intermediate_code_t** 1c,unsigned 1nt positi
on, int size)
{

return 0;

)

int _j2c_12i_2(3j2c_conversion_state_t* state, j2c_intermediate code t** ic,unsigned int positi
on,int size)
{

return 0;

}

int _j2c_12f _2(32c_conversion_state_ t* state,j2c_intermediate code_t** 1c,unsigned int positi
on,int size)
{
return 0;
!

int _j2c_12d 2(j2c_conversion_state t* state, j2c_intermediate code t** ic,unsigned int positi
on,int size)
{

return 0;

}

int j2c f2i 2(32c_conversion state t* state,j2¢c_intermediate_code_t** 1c,unsigned int positi
on, int size)
{

return 0;

}

int _j2c_f21_2(j2c_conversion_state t# state,j2c_intermediate_code t** ic,unsigned int positi
on,int size)
{

return 0;

3

int j2c_f2d 2(j2c_conversion_state t* state,j2c_intermediate code_t** 1c,unsigned int positi
on, int size)
{

return 0;

}

int _j2c_d2i_2(j2c_conversion_state t* state,j2c intermediate code t** ic,unsigned int positi
on, int size)
{

return 0;

}

int _Jj2c_d21 2(J)2c_conversion_state t* state,j2c _intermediate_code t** 1c,unsigned int positi
on, int size)
{

return 0;

}

int J2c_d2f 2(32c_conversion_state_ t* state,j2c_intermediate_code t** i1c,unsigned int positi
. on,int size)
{
return 0;

pe

int. _J2c_i2b 2(j2c_conversion_state_t* state,j2c intermediate_ code t** 1c,unsigned i1int positi
on, int size)
{

return 0;

}

int _j2c 12c 2(j2c_conversion_state_ t* state, j2c_intermediate_code t** 1c,unsigned int posita
on, int size)
{

return 0;

}

[y
w
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int j2c¢ i2s_2(j2c_conversion_state_t* state,J2c_intermediate code_t** 1c,unsigned int positi
on,int size)
{

return 0;

}

int 7j2cilcmp"2(j2c7conver51on_state~t* state,J2c intermediate code t** ic,unsigned int positi
on,int size)

{

return 0O;

}

int j2c fempl 2(j2c¢_conversion state t* state, j2¢_intermediate code t** ic,unsigned int po
sition, int size)
{

return 0;

}

int- j2c¢ fempg_2(j2c_conversion_state t? state, j2c_intermediate code t** 1c,unsigned int po
sition, int size)
{

return 0;

}

int j2c decmpl 2(j2c conversion_state t* state, j2c_intermediate code_ t** 1c,unsigned int po
sition,int size)
{

return 0;

}

int j2c dempg 2 (J2c_conversion state t~ state, j2c_aintermediate code_t** ic,unsigned int po
sition, int size)
{
return 0;
}

int j2c ifeq 2(j2c_conversion_state_ t* state, J2c¢c_intermediate code t** ic,unsigned int positi
on, int size)

{

unsigned short Jmp position;
j2c intermediate code t** jmp_target_ic;
jmp position = (ic[position] -»operands{0} << 8) | (ic[position]->operands[l]);

jmp position += 1c[position]->position;

jmp target_ic = _find intermediate_code_for position(jmp_position,ic,size);
if(jmp target 1c != NULL) {
jmp target_ic{0]->label = 1;
ic[position] ->target address = Jmp_ target_i1c[0];
} else {
printf(” j2c_i1feqg 2 : at line %d in file %s, unexpected jmp_address.\n", LINE , FILE__)

}

return 0;

}

int j2c ifne_ 2(32c_conversion_state t* state, j2c_intermediate code_t** ic,unsigned int positi
on, int size)

{

unsigned short jmp_position;
j2c_intermediate_code_t** Jjmp target ic;
jmp_position = (ic[position]-»operands[0] << 8) | (icl[position]->operands{l]);

jmp_position t= ic[position]->position;
jmp_target_1c = _find intermediate code for position(jmp_position,ic,size);

if(jmp target_ic != NULL) {
jmp_target_ic[0]->label = 1;

14
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ic[position]->target address = jmp target_ ic[0];
} else {
printf("_j2c_1fne 2 : at line %d in file %s, unexpected jmpiaddress.\n",_ﬁLINEgﬁ,hiFILE“w)

}

return 0;
}

int _j2c_1flt_2(32c_conversion state_t* state, j2c¢_intermediate_code t** ic,unsigned int positti
on, int size)
/ )

unsigned short jmp position;
j2¢c 1ntermediate_code_t** Jjmp_target ic;
jmp position = (ic[position]->operands({0] << 8) | (1c[position]->operands([1]);

ijmp position += ic[position]}->position;

jmp_target_ic = _find_intermediate code for position(jmp position,ic,size);
if (jmp target ic != NULL) {
jmp_target_ic[0]->label = 1;
ic{position]->target address = jmp target 1icl[O0];
} else {
printf("_j2c_iflt 2 : at line %d in file $%s, unexpected jmp address.\n", LINE , FILE )

}

return 0;
}

int j2c 1fge 2(j2c_conversion state t* state,j2c_intermediate code t** ic,unsigned int posita
on, int size)

{

unsigned short Jjmp_position;
j2c _intermediate code t** jmp _target ic;
jmp_position = (ic[position]->operands{0] << 8) | (ic[position]->operands[1l]);

jmp position += 1c{position]->position;

jmp_target_1c = _find_intermediate code_for position(jmp position,ic,size);
if(jmp target ic != NULL) {
Jmp_target 1c[0]->label = 1;
ic[position]->target address = jmp target ic[0]:
} else {
printf (" _j2c 1fge_ 2 : at line 3%d in file %s, unexpected Jmp_address.\n", LINE , FILE )

}

return 0;
}

int _j2c_ifgt_2(32c_conversion_ state_t* state, j2c_intermediate code t** ic,unsigned int positi
on,int size)

{

unsigned short jmp position;
j2c_intermediate_code_t** jmp_ target _ic;
jmp _position = (ic[position]->operands{0] << 8) | (i1c{position]->operands[1l]);

jmp position += ic[position]->position;

jmp_target ic = _find intermediate code for position(imp_ position,ic,size);

if (jmp target i1c != NULL) {
jmp_ target_ic[0]->label = 1;
ic[position]->target address = jmp target _ic[0];
} else {
printf("_j2c_ifgt_2 : at line %d in file %s, unexpected Jmp_address.\n"”, LINE_ , FILE )

}

return 0;

15
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}

int _32c 1fle_2(j2c_conversion_ state t* state, j2c_intermediate code_t** ic,unsigned int positi
on, int size)

{

unsigned short jmp_position;
j2c_intermediate code t** jmp target ic;
jmp_position = (1c(position]->operands{0] << 8) | (ic[position]->operands(1]);

jmp_position += 1c([position]->position;

jmp target ic = find intermediate code for position(jmp position,ic,size);
if (jmp target ic != NULL) {
jn@;targetﬁic[0]7>label = 1;
ic[position]->target address = Jmp_target ic[0];
} else {
printf (" j2c_1fle 2 : at line %d in file %s, unexpected jmp_address.\n", LINE , FILE )

)
}
return 0;

} =

int j2c if icmpeq_2(J2c_conversion state t* state, j2¢_intermediate_code t** 1c,unsigned in
t position,int size)

{

unsigned short Jjmp_position;
j2c_intermediate code t** jmp target 1c;
jmp position = (i1c{position]->operands[0] << 8) | (ic[position]->operands[1]):

jmp position += 1c[position]->position;

jmp_target ic = 7find71ntermediate_codeifor7p031t1on(jmpﬁp051tion,Lc,Slze);
if (jmp_target 1c != NULL) {
jmp target 1c[0]->label = 1;
ic[position]->target address = Jjup_target ic{0];
} else {
print£("_32c_1f 1cmpeqg 2 : at line %d in file %s, unexpected jmp_address.\n",gﬁLINE_ﬁ,_gFI
LE_ )
return 0;
}
int j2c¢_if icmpne_2(J2c_conversion state t* state,j2c¢c_intermediate_code t** 1c,unsigned 1n

t position,int size)

{

unsigned short Jmp posaition;
j2c_intermediate code_ t** Jmp_target ic;
jmp_position = (ic[position]->operands[0] << 8) | (i1c[position]->operands[1]):

jmp_position += 1c(position]->position;

jmp target ic = _find_1ntermediate_code_ for position(jmp position,ic,size):;
if(Jmp_target ic != NULL) ({
jmp_target_ic{0]->label = 1;
ic[position]->target_address = jmp target 1c[0];
} else {
printf(”_j2c_if icmpne_2 : at line %d in file %s, unexpected jmp_address.\n", LINE , FI
LE__):
1
return 0;
)
int j2c¢_if icmplt_2(32c_conversion_state t* state, j2c_intermediate_code t** ic,unsigned 1in

t position,int size)

{
unsigned short jmp_position;
j2c_intermediate_code_ t** jmp_target ic:

ie
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(ic[position]->operands (0]
ic[position]->position:

jmp_position
Jjmp position +:

Jmp_target 1c

if(jmp target ic != NULL) ¢
Jmp_target_ic[0]->label 1;
ic[position]->target address

} else {
printf(" j2c 1f icmplt 2

at line

return 0;

}

int _j2c_if icmpge_ 2(j2c_conversion state t*
L position, int size)
{
unsigned short
j2c_intermediate_code_t**

Jjmp _position;
Jnp_target 1c;

-
<

8)

%d 1n file %

AT el

sy A 4

| {ic[position]->operands[1]);

_find intermediate_code for position(jmp_position,ic,size);

Jop_target ic[0]:

s, unexpected jmp_address.\n", LINE_ , FI

state, jJ2c¢_intermediate code_t** 1c,unsigned in

Jjmp_position =" (ic[position]->operands[0] << 8) | (ic[position]->operands(1]);
jmp position += ic[position]->position;
jmp_target_i1c = _find_intermediate code for position(jmp position,ic,size);

if(jmp target ic != NULL) {
jmp target ic[0]l->label 1;
1clposition]->target address
} else {
printf("_j2c_if icmpge 2

at line
LE_ )3
}
return 0;

}

int _j2c_1f 1cmpgt 2(j2c¢c conversion state t*
t position,int size)
{
unsigned short
j2c_intermediate code t**

jmp position:
Jmp_target ic;

(1c{position] ->operands[0]
i1c{position]}->position;

jmp_position =
jmp_position t=

jmp_ target 1c
if (jmp_target_ic != NULL) {
Jmp_target_icl[0]->label 1;
ic[position]->target address
} else {
printf (" 32c_if icmpgt 2 :

at line

return 0O;

}

int _j2c_1f_1cmple_2(j2c_conversion state t*
t position,int size)
{
unsigned short
j2c¢c_intermediate_code t*x

jmp position;
Jmp_ target ic;

jmp_position
jmp_position += icfposaition]->position;

jmp target ic

NULL) {

if(jmp target ic

%d 1n file ¢%s,

<< 8)

?d in file %s, unexpected jmp_address.\n", LINE ,

(iclposition]->operands (0] << 8)

jmp target ic[O0];

unexpected jmp_address.\n", LINE , FI

state, J2¢c_intermediate_code t** ic,unsigned in

| (ic[position]->operands(1]);

_find intermediate_code for position(jmp position,ic,size);

jmp_target _1c[0];

FI

state, J2¢c_intermediate code_t** 1c,unsigned 1in

| (1c[position]->operands(1l]);

_find_intermediate_code for position(jmp position,ic,size);
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jmp_target_ic[0]->label = 1

ic[position]->target address = jmp_ target_ ic[0];

} else {
printf(" j2c if icmple_2 : at line %d in file %s, unexpected jmp address.\n", LINE_, FI
LE_ )
}
return 0;
}
int j2c if acmpeqg 2(j2c_conversion_state_t* state, j2c_intermediate code t** ic,unsigned 1n

t position,int size)

{

unsigned short Jjmp position;
j2c_intermediate code t#* Jmp_target_ic;
jmp_position = (1ciposition]->operands [0} << 8) | (ic[position]->operands[1l]);

jmp position += 1c[position]->position;

imp_target_1c = _find intermediate_ code for position(jmp _position,ic,size);
if (jmp target 1c != NULL) {
jmp target i1c[0]->label = 1;
ic[position]->target address = jmp target ic[0];
} else {
printf("_j2c if acmpeq 2 : at line %d in file %s, unexpected jmp_address.\n", LINE , FI
LE_);
}
return 0;
}
int j2c¢ if acmpne_2(j2c¢_conversion state t# state, j2c_intermediate code t** 1c,unsigned 1n

t position, int size)

{

unsigned short jmp position;
j2c intermediate code_t** jmp_target_ic;
jmp_position = (ic[position]->operands|[0] << 8) | (ic[position]->»operands([1l]);

jmp position t= 1cfposition]->position;

jmp target ic = find intermediate_code_ for position(jmp_position,ic,size);
if (jmp target 1c != NULL) {
jmp target ic[0]->label = 1;
ic[position]->target address = jmp target ic[0];
} else {
printf (" j2c_if acmpne_2 : at line %d in file %s, unexpected jmp address.\n", LINE , FIT
LE__):
}
return 0;
}
int j2c goto 2(j2c_conversion_state_ t* state, j2c_intermediate code_ t** ic,unsigned int positi

on, int size)

{

unsigned short jmp_position;
j2c intermediate code_t‘* jmp target ic:
jmp_position = (ic[position]->operands[0] << 8) | (ic[position]->operands[1l]);

jmp position += ic[position}->position;

jmp_target_ic = find_intermediate_code_for position(jmp position,ic,size);
if (jmp_target_ic != NULL) {

jmp_target_1c[0]->label = 1;

ic[position]->target address = jmp target 1c[0];
I else {

printf (" _j2c_goto_2 : at line %d in file %s, unexpected jmp_address.\n", LINE , FILE )
}

18
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return 0;

}

int j2c_jsr 2(j2c_conversion_state_ t* state,j2c_intermediate_code_ t** ic,unsigned int positi
on, int size)
{

unsigned short Jmp position;
j2c _intermediate_code t** jmp target_ic;
jmp_position = (1c[position] ->operands[0] << 8) | (ic[position]->operands(1]);

jmp position += 1c[position]->position;

jmp_ target_ic = 7find_intermediateicodeiforhpositlon(jmpﬁp051tlon,1c,size);
if(jmpftargetfic = NULL) {

jmp target i1c[0]->label = 1;

ic[position]->target address = jmp_target_ic[0];
} else {

printf (" _j2c_jsr_2 : at line %d in file %s, unexpected jmp address.\n", LINE , FILE };
}

return 0;

}
int j2c ret_2(j2c_conversion state t* state,j2c¢_intermediate code t** 1c¢,unsigned int positi
on, int size)
{
return 0;
}
int j2c¢_tableswitch_2(j2c_conversion _state t* state, j2c intermediate_code_t** 1ic,unsigned in

L position,int size)

{

unsigned int deflt;
unsigned int low;
unsigned int high;
unsigned int trgt;
unsigned 1nt noffsets;
unsigned char bl,b2,b3,b4;
int 1;

unsigned int addr;
j2c_intermediate_code_t** trgt_1ic:

j2c switch_data_t* swd;

swd = (j2c_switch_data_ t*)malloc(sizeof(32c_switch data t));

deflt = (1c[position]->operands([0] << 24) | (1c[position])->operands[l] << 16)
| (ic{position]->operands{2] << 8) | (1c[position]->operands[3]);

low = (1c([position])->operands[4] << 24) | (ic[position]->operands{5] << 16)
| (ic({position]->operands([6] << 8) | (ic[position]->operands[7]):

high = (1c[position]->operands[8] << 24) | (1c[position}->operands[9] << 16)
| (ic[position]->operands[10] << 8) | (ic[position]->operands[11]);

/**

* first set up default jmp address

*/

trgt = position + deflt;

tYge ic find intermediate code for position(trgt,ic,size):
if(trgt _1c != NULL) {
trgt ic[0]->label = 1;
ic[position]->target address = trgt _ic[0];
swd->deflt = trgt i1c[0]:
} else {
printf (" j2c_tableswitch_2 : at line %d in file %s, unexpected jmp address.\n", LINE ,
FILE )

i

19
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noffsets = high - low + 1;

swd->hagh = high;
swd->1low = low;

swd->addresses = (]2c_intermediate code_t**)calloc(noffsets,sizeof(j2c_intermediate_code t*));

for(i = 0; i < noffsets; 1++) {

bl = ic[position]->operands[12
p2 = ic[position]->operands([12
b3 = ic[position]->operands[12
b4 = 1c[position]->operands[12
addr = (bl << 24) 4+ (b2 << 16)
trgt = position + addr;
trgt ic = find intermediate code for position(trgt,ic,size);
if(trgt_1c != NULL) {

trgt 1c[0}->label = 1;

1c[position]->target address = trgt_ic{0];

swd->addresses (1] = trgt_1c[0];
} else {

printf (" j2c tableswitch_2 : at line %d in file %s, unexpected jmp address.\n", LINE

_, FILE_); o -

}

0];
11:
21
31;
< 8) + b4;

+ o+ o+ o+
P
+ o+ o+ +

*
*
*
*
3

4
4
4
4
<

b

}

ic[position]->data = swd;

return 0;

1

int Jj2c lookupswitch_2(3j2c_conversion state t* state, j2c¢c intermediate_code_ t** ic,unsigned in
t position,int size)
{

unsigned int deflt;

unsigned 1nt npairs;

unsigned int trgt;

unsigned int addr;

unsigned char bl,b2,b3,bd;

int 17

j2c _intermediate_code t** trgt_ic;

deflt (1c[position]->operands[0] << 24) | (1c[position]->operands[1l] << 16)

| (ic[position]-»operands[2] << 8) | (ic[position]}->operands{3]):

npairs = (ic[position]->operands([4] << 24) | (ic[position]->operands[5] << 16)
| (ic[position]->operands([6] << 8) | (1c[position]->operands{7]);

j2c switch_data_t* swd;

swd = (J2c switch data_t*)malloc(sizeof(j2c_switch data t));

/*\)(

* first set up default Jmp address

*/

trgt = position + deflt;

trgt_1c = 7find_1ntermediateicodeifor7p051tjon(trgt,ic,size);

if (trgt _ic != NULL) {
trgt ic[0]->label = 1
ic{position]->tar
swd->deflit = trgt_

} else {
printf (" _j2c_lookupswitch_2 : at line %d 1in file %s, unexpected jmp address.\n", LINE__,

_FILE );
} !

swd->npairs = npairs;

swd->addresses = (jZCAinLermediaLevcodeit**)calloc(npairs,312eof(j2c_intermed1acefcode‘t*));

20
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/**
* set up jmp address for all the pairs
*/
for(i = 0; i < npairs; i++) {
bl = 1c[position]->»operands[8 + (1 + 1) * 4 + 01:
b2 = ic(positionj->operands[8 + (1 + 1) * 4 + 1];
b3 = 1c[position]->operands({8 + (i + 1) * 4 + 2];
b4 = ic[position]->operands([8 + (1 + 1) * 4 + 3];
addr = (bl << 24) + (b2 << 16) + (b3 << 8) + b4;
trgt = position + addr;
trgt ic = find intermediate_code_for position(trgt,ic,size);
if(trgt ic != NULL) {
trgt 1c(0]->label = 1;
1c(position]l->target address = trgt ic{O0];
swd->addresses[i1] = trgt ic[0]:
} else {

printf(" j2c lookupswitch 2 : at line %d in file %s, unexpected jmp address.\n", LINE
, FILE );
}

}
ic[position]->data = swd;

return 0O;
}

int j2c¢ ireturn_2(j2c_conversion_state_ t* state, j2c_intermediate code_t** 1c,unsigned int po
sition, int size)
{

return 0;

v

I

int j2c¢ lreturn_2(32c_conversion_state t* state, j2c_intermediate_code_t** 1ic,unsigned int po
sition, int size)
{

return 0;

}

int j2c¢ freturn_2(J2c_conversion_ state t* state, j2c_intermediate code_t** ic,unsigned int po
sition, int size)
{

return 0;

}

int j2c_dreturn 2(j2c_conversion state tT* state,J2c intermediate code t** ic,unsigned int po

sition, int size)

{ .
return 0;

}

int j2c_areturn_2(j2c_conversion_state t* state, j2c_intermediate_code_t** 1ic,unsigned int po
sition, int size)
{

return 0;

t

int j2c return_2(j2c_conversion state t* state, j2¢_intermediate_code_t** 1ic,unsigned int po
sition, int size)
{

return 0;

}

int j2c getstatic_2(j2c_conversion_state t* state, J2c_intermediate code t** 1c,unsigned 1n
t position,int size)
{

/** CONSTANT */

unsigned short index;

index = (ic[positionl->operands[0] << 8) | (ic[position]->operands(1]});

j2c¢ csiaddﬂglobal_constant(state,index);

return 0;

21
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int _j2c putstatic_2(J2c_conversion state t* state,j2c_intermediate code t** 1c,unsigned in
t position,int size)
{
/** CONSTANT */
unsigned short index;
index = (1c[position}->operands([0] << 8) | (ic[position]}->operands([1]):
j2c_cs_add_global_constant (state, index);
return 0;

}

int j2c¢ getfield_2(J2c_conversion_state t* state, J2c_intermediate_code_t** ic,unsigned int po
sition, int size)
{

/** CONSTANT */

unsigned short index;

index = (ic[position]->operands([0] << 8) | (ic[position]->operands[l]):;

j2c _cs add _global_constant (state, index);

return O0;

}

int _Jj2c_putfield 2(j2c_conversion state t* state, j2c_1intermediate code t** 1c,unsigned int po
sition,int size) B
{

/** CONSTANT */

unsigned short index;

index = (ic[position]->operands[0] << 8) | (i1c[position]->operands[l]);

j2c cs_add_q1obaliconstant(State,index);

return 0;

}

int j2c anvokevirtual 2 (j2c_conversion state_ t* state,J2c¢_intermediate_code t** ic,unsigne
d int position,int size) -
{

/** CONSTANT */

unsigned short index;

index = (1c[position]->»operands[0] << 8) | (ic[position]->operands|1l]);

j2c_cs_add global_ constant (state, index);

return 0;

}

int j2c invokespecial 2 (j2c conversion_state t* state, j2c_intermediate code t** ic,unsigne
d int position,int size)
{

/** CONSTANT */

unsigned short 1index;

index = (1c[position]->»operands[0] << 8) | (1c[position}->operands[1l]);

j2c c¢s_add global constant (state, index);

return 0;

}

int _j2c_invokestatic 2 (j2c_conversion_state t* state, jJ2c intermediate code_t** ic,unsigned 1n
t position,int size) -
{
/** CONSTANT */
unsigned short index;
index = (ic[position]->operands[0] << 8) | (ic[position]->operands(l1l]);
j2c_cs add global_ constant (state, 1ndex);
return 0;
}

int j2c¢c_invokeinterface 2(j2c_conversion_state t* state, j2¢_intermediate code t** 1c,unsigne
d int position,int size)
1
/** CONSTANT */
unsigned short index;
index = (1c{position]->operands[0] << 8) | (ic[position]->operands{l]);
j2c_cs_add_global_constant (state, index);
return 0;

}

int j2c_new_2(j2c_conversion state t* state,)2c_intermediate_code_t** 1c,unsigned int posita
on, int size)

22
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unsigned short index;

index = (i1c[position]->operands{0] << 8) |
j2c cs_add global constant (state, index);
return 0;

I

int _j2c¢ newarray 2(Jj2c_conversion_state t*
sition, int size)
{

return 0;

}

int _j2c anewarray 2(32c_conversion state t*
t position,int size)
{
/** CONSTANT */
unsigned short index;
index = (ic[position]->operands{0] << 8) |
j2c_cs add global constant (state, index);
return 0;

}

int _j2c_arraylength_2(3j2c_conversion_ state_ t*
t position,int size)
{

return 0O;

}

int j2c_athrow 2(j2c_conversion_state t*
sition,int size)
{

return 0;

}

int j2c checkcast_2(j2c_conversion_state t*

t position,int size)

{
/** CONSTANT */
unsigned short i1ndex;
index = (i1c[positaon]}->operands[0] << 8) |
j2c _cs_add global constant (state, index);
return 0;

}

int Jj2c instanceof 2(j2c_conversion_state t*
t position,int size)
{
/** CONSTANT */
unsigned short index;
index = (icl[position]->operands (0] << 8) |
j2c _cs add _global constant (state,index);
return 0;

}

int j2c_monitorenter 2(j2c_conversion_state_t*

t position,int size)

return O;

[N

itore
+ o5
L s

int Wj2c7widc_2(32c_conversion_state_t*
on, int size)

{

return 0;

}

it 2(32c _conversion_state_t*
o)
=

AR IR e L T I O R

(1c(position]->»operands|[1]);

State,]ZC_lntermedlate_codéit*k ic,unsigned int po

state,J2c_intermediate code_t** ic,unsigned in

(1c[position]->operands[1]);

state, j2c_intermediate code t** 1c,unsigned 1n

state,j2c_1ntermediate code t** ic,unsigned int po

state, j2c_intermediate code t** 1c,unsigned 1in

(1c[position]->operands([1]);

state, 3J2c_intermediate_code_ t** i1c,unsigned 1in

(1c[position]->operands([1]);

23

state,J2c_intermediate_code_t** 1c,unsigned in

state, 32c_intermediate_code t** ic,unsigned in

state, j2c_1intermediate_code_ t** 1c,unsigned int posita

EX1010, Page 128



LR B e B DR N W I R = 8 T

int j2c multinewarray 2(j2c_conversion state t* state,J2c_i1ntermediate code_t** ic,unsigne
d int position,int size)
{
/** CONSTANT */
unsigned short index;
index = (ic[position]->»operands[0] << 8) | (ic[position]->operands([l]);
jZC;CSAadd_global»constanL(state,index);
return O;

}

int j2c¢ 1fnull 2(j2c_conversion_state_ t* state,j2c_intermediate code t** ic,unsigned int po
sition, int size)

{

unsigned short Jmp position;
j2c¢c_intermediate code_ t** jmp target_ic;
jmp position = (ic[position]->operands[0] << 8) | (ic[position]->operands(1l]);

jmp position += ic[position]->position;

jmp_target 1c = find intermediate_code_ for_ position(jmp_position,ic,size);
if(jmp_ target ic != NULL) {
jmp target _i1c{0])->label = 1;
ic{position]->target address = jmp target _1c[0];
} else {
printf(" j2c¢ _ifnull 2 : at line %d in file %s, unexpected jmp_address.\n",_ LINE__, FILE_
Ry
}
return 0;
}
int Jj2c i1fnonnull 2(j2c_conversion_state t* state,j2c intermediate code t** ic,unsigned 1n

t position, int size)

{

unsigned short Jjmp_ position;
j2c_intermediate code t** jmp target ic;
jmp_position = (ic[position]->operands[0] << 8) | (ic[position}->operands[1l]);

jmp position += 1c[position]->position;

jmp_target_1c = find intermediate_code for_position{(jmp_position,ic,size);
if(jmp target ic != NULL) {
jmp_target ic[0]->label = 1;
ic[position]}->target address = jmp_target 1c[0];
} else {
printf (" j2c i1fnonnull 2 : at line %d in file %s, unexpected Jmp address.\n", LINE , FI
LE_ ):
)
return 0;
}
int j2c_goto w 2(j2c_conversion_state t* state,J2c_intermediate code_t** ic,unsigned int po

sition, int size)
{ N

unsigned int jmp_position;

j2¢c intermediate_code t** jmp_target ic;

jmp _position = (ic[position]->operands([0] << 24) | (ic[position]->operands{l] << 16)
| (ic[position]->operands[2] << 8) | (1c[position]->operands(3]);

jmp position += 1c[position]->position;

jmp target_ic = _find_intermediate_code_for_ position(jmp position,ic,size);
if(jmp_ target_ic != NULL) ({
jmp_target 1c[0]->label = 1;
ic[position]->target address = jmp target 1c[0];
} else |
printf (" _j2c_goto w_2 : at line %d in file %s, unexpected Jjmp_address.\n", LINE , FILE_
24
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}

return 0;

}

int j2c¢_jsr w 2(3j2c_conversion state t* state, 32c_intermediate_code_t** ic,unsigned int po
sition,int size)

{

unsigned int jmp position;

j2c¢_intermediate_code t** Jmp target_ic;

jmp position = (1c[position]->operands[0] << 24) | (1c[position}->operands(l] << 16)
| (ic[position]-»operands[2] << 8) | (ic[(position]->operands([3]);

jmp_position += 1c[position]->position;

jmp_target_ic = Aflndiintermediateicode_foriposition(jmp7p051tlon,ic,5lze);
if (jmp_target 1c !'= NULL) {
jmp_target ic{0]->label = 1;
ic{position]->target address = jmp target_1c[0];
} else { B
printf (" J2c jsr w 2 : at line %d in file %s, unexpected jmp address.\n", LINE , FILE

}

return 0;
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/******iii**kk*#}iiikAAAA11*k**k**k******k************************************%**

* ACG

K

* File j2c_genz_ functions.h

* Comments Java To C Pass 2 Generation Functions
* Created : 5/4/2002

* Author : Sriram Dayanandan

* File Revision History

Gk ok ok k ok kb ok k Ak Pk ko okk kkkkkkk ko k 4 hhk kkk kA kA AR A XA KAk hkhkkhhkhkkdkhkkkkhkkk kA kF Ak kkk kA Kk [/

#ifndef J2C GEN2_FUNCTIONS_H_
#define J2C GEN2_FUNCTIONS_H

#include "j2c intermediate code.h”

int j2c nop 2(j2c_conversion state t*
on, int size);

int j2c aconst null 2(j2c_conversion_ state_ t*

t position,int size);

int _j2c iconst ml 2(j2c_conversion state t*
t position,int size);

int j2c¢ iconst 0 2(3J2c_conversion_state_t*
sition,int size);

int j2c_iconst_1 2(jZc_conversion state t*t
sition, int size);

int j2c_iconst_2 2(3j2c_conversion_state t*
sition, int size);

int Jj2c 1const 3_2(j2c_conversion state_t*
sition, int size);

int j2c¢ iconst 4 2(j2c_conversion state_ t*
sition,int size);

int j2c¢ 1const 5 2(J2c_conversion state t*
sition, int size);

int _j2c lconst_0_2(32c_conversion state t*
sition,int size):;

int j2c lconst_1_2(32c_conversion state_t*
sition,int size);

int j2c fconst 0_2(j2c_conversion state_ t*
sition, int size);

int j2c fconst 1 2(j2c_conversion_state_t*
sition, int size);

int j2c_fconst_2_ 2(3j2c_conversion state t*
sition, int size);

int j2c _dconst 0_2(J2c_conversion state t*
sition,int size);

int j2c dconst_1_2(j2c_conversion slate t*
sition, int size);

int j2c bipush 2(j2c_conversion_state_t*
sition, int size):

int j2c sipush_2(32c_conversion state t*
sition, int size);

int _j2c _ldc_2(j2c_conversion_state t*

on, int size);

int j2c _1dc w_2(j2c_conversion_state_t*
sition,int size);

int j2c 1ldc2 w _2(3j2c_conversion_state t*
sition,int s1ze) -

int _j2c_iload_2(j2c_conversion_state t*
sition, int size):

int j2c lload_2(j2c_conversion_state t*
sition, int size);

int j2c¢_fload_2(jZ2c_conversion_state t*
sition, int size);

int j2c dload 2(j2c_conversion _state_t*
sition, int size);

int j2c aload_2(j2c_conversion state t*
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state, j2c _intermediate code
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sition, int size);
int j2c_iload 0_2(j2c¢_conversion state t*
sition, int size); B

int 32c_iload 1 2(j2c_conversion state_t*
sition, int size);:

int _j2c iload 2 2(j2c_conversion state t*
sition, int size):

int j2c_iload_3 2(j2c_conversion state_t*
sition, int size);

int j2c lload _0_2(32c_conversion state t*
sition, int size);

int _j2c¢c_lload_1_2(j2c_conversion state t*
sition, int size);

int _j2c¢_lload_2 2(3j2c_conversion_state_ L*
sition,int size):;

int j2c4110adf3_2(j2c7conver5lon_state7t*
sition, int size);

int j2c_fload 0_2(j2c_conversion_state_t*
sition, int size);

int j2c fload 1 2(j2c_conversion_state t*
sition, int size);

int j2c fload_2_ 2(32c_conversion state_ t*
sition,int size):;

int j2c fload 3 2(32c_conversion state t*
sition, int size);

int _j2c dload_0_2(j2c_conversion state t*
sition, int size);

int j2c dload_1_2(j2c_conversion state_t*
sition, int size);

int _j2c*dload‘2*2(chiconverswon_sfateﬁt*
sition,int size);

int j2c dload 3 _2(32c_conversion state t*
sition, int size);

int j2c_aload 0 _2(j2c_conversion state_ t*
sition, int size);

int j2c_aload_ 1 _2(j2c_conversion state t*
sition, int size);

int j2c¢ aload 2 2(j2c_conversion state t*
sition, int size);

int j2c aload 3_2(j2c_conversion_state t*
sition, int size);

int _j2c_1aload_2(32c_conversion_state t*

sition, int size);

int j2c laload 2(j2c_conversion state t*

sition, int size);

int j?c_faload72(j2cfconver51onistate_t*

sition, int size);

int j2c daload_2(j2c_conversion_state_ t*

sition, int size);

int j2c aaload 2(3j2c_conversion state_t*

sition, int size);

int j2c baload 2(j2c_conversion_state t*

sition,int size):

int j2c caload 2(3j2c_conversion state t*

sition, int size):

int _j2c saload_2(j2c_conversion state t*

sition, int size);

int _j2c_istore_2(j2c_conversion_state_t*

sition,int size);

int Jj2c_lstore_2(j2c_conversion state_t*

sition, int size):

int _j2c fstore_2(j2c _conversion state t*

sition,int size);
2{j2c_conve r

int j2c dstore_2{j2cC
sition,int size);

int J2c astore 2(j2c_conversion_state_t*
sition, int size);

int _j2¢ 1store_0_2(j2c_conversion state t*
sition, int size);

int j2c istore 1 _2(j2c¢c_conversion_state t*
sition, int size);

int j2c 1store 2 2(j2c_conversion_state_t*
sition, int size):

w4
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state,j2c_intermediate code_t** 1c,unsigned
state,j2c intermediate_code t** 1c,unsigned
state, j2c_1intermediate_code t** 1c,unsigned
state, j2c intermediate code_t** 1c,unsigned
state, j2c_intermediate code_t** ic,unsigned
state, j2c_intermediate code_t** 1ic,unsigned
state,j2c intermediate_code t** ic,unsigned
state,j2c¢ i1ntermediate_code t** 1c,unsigned
state, j2c_intermediate code_t** ic,unsigned
state,j2c_intermediate code_t** 1c,unsigned
state, j2c_intermediate code_t** 1c,unsigned
state,j2c_intermediate code t** 1c,unsigned
state,j2c intermediate_code t** 1c,unsigned
state, j2¢_intermediate_code_t** 1c,unsigned
state, j2c¢_intermediate_code t** ic,unsigned
state,j2c_intermediate code_ t** ic,unsigned
state, j2c_intermediate code_t** ic,unsigned
state,j2c_aintermediate_ code t** ic,unsigned
state,j2c _intermediate_code t** 1c,unsigned
state,j2c intermediate_code_ t** ic,unsigned
state,j2¢ intermediate code_ t** ic,unsigned
state, j2c_intermediate_code_t** 1c,unsigned
state,j2c_intermediate_code_t** ic,unsigned
state, j2c¢_intermediate_code_t** 1c,unsigned
state,j2c intermediate_code_t** ic,unsigned
state,j2c7intermediateicode_f** ic,unsigned
state,j2c¢_intermediate_code_t** 1c,unsigned
state,3j2c¢c 1ntermediate_code_t** 1c,unsigned
state, j2c¢_intermediate_code_t** 1c,unsigned
state,32c_intermediate_code_t** ic,unsigned
state, j2¢c intermediate code_t** 1c,unsigned
t** 10, unsi1gned
state, j2c_intermediate_code_t** 1c,unsigned
state,j?c_1ntermed1ate7code_t** ic,unsigned

state,j2c¢ intermediate_code_t** 1c,unsigned

state,j2c_intermediate_code_t** 1c,unsigned
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int j2c istore 3 _2(j2c_conversion state_ t*
sition,int size);

int j2c lstore 0_2(32c_conversion_state_ t*
sition, int size);

int _j2c_lstore 1 2(j2c_conversion_state_t*
sition, int size);

int j2c lstore 2_2(3j2c_conversion_state t*
sition, int size);

int _j2c_lstore 3_2(J2c_conversion_state_t?*
sition, int size);

int _j2c¢ fstore 0_2(J2c_conversion state_t*
sition,int size);

int Jj2c_fstore 1 _2(j2c_conversion_state t*
sition, int size);

int j2c fstore_2_2(32c_conversion state_t*
sition,int size);

int Jj2c fstore 3 2(j2c_conversion state t#
sition, int size);

int j2c dstore_0_2(32c_conversion_state_t*
sition, int size);

int j2c_dstore_ 1 _2(J2c_conversion state t*
sition, int size);

int j2c_dstore_2 2(j2c_conversion state_t*
sition, int size);

int j2c dstore_3_2(j2c_conversion state_t*
sition, int size); h

int j2c astore_0_2(3j2c_conversion_state t*
sition, int size);

int _j2c_astore_ 1 2(j2c_conversion_state t*
sition, int size);

int j2c_astore_ 2 2(j2c_conversion state_t*
sition, int size);

int j2c astore_3_2(j2c_conversion state t*
sition,int size);

int j2c 1astore 2(3j2c_conversion state t*
sition, int size);

int j2c lastore_2(j2c_conversion_state t*
sition, int size);

int j2c_fastore_2(j2c_conversion state t*
sition,int size);

int j2c dastore 2 (j2c_conversion_state t*
sition, int size);

int j2c aastore_2(j2c_conversion state t*
sition, int size);

int _j2c_bastore_2(J2c_conversion state_t*
sition,int size);

int j2c castore_ 2(3j2c_conversion state t*
sition, int size);

int j2c sastore_2(32c¢_conversion state T~
sition, int size);

int j2c¢ pop 2(32c_conversion state t?

on, int size);

int Jj2c pop2 2(32c_conversion state_t*

on, int size);

int j2c_dup_2(j2c_conversion state t*

on, int size);

int j2c_dup xl 2(j2c_conversion_state_t*
sition, int size);

int _j2c_dup_x2_2(Jj2c_conversion state t*
sition, int size);

int j2c dup2 2(j2c_conversion_state t*

on, int size);

int j2c dup2 x1 2(j2c_conversion_state t*
sitlon,int size),

int _j2c dup2_ x2_2(j2c_conversion state_t*
sition, int size);

int 4j2cfswapﬁ2(j2c_conver510nistate_t‘
on,int size);

int j2c iadd_2(j2c_conversion state t*

on, int size);

int _j2c_ladd 2(32c_conversion_state_t*

on, int size);

int j2c_fadd_2(j2c_conversion state t*
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on, int size):

int j2c¢_dadd 2(32c_conversion_state t* State,j2c_1ntermediate7codeft** 1c,unsigned 1nt positi
on,int size); o B

int j2c¢ isub 2(j2c_conversion state t* state, j2¢c intermediate code t** ic,unsigned int positi
on, int size); a

int j2c_lsub_2(j2c_conversion_state t* state,J2c_intermediate_code t** ic,unsigned 1nt positi
on,int size);

int _j2c_fsub 2(j2c_conversion_state t* state, j2c_intermediate code_t** ic,unsigned int posita
on,int size);

int fj?c_dsub_2(32c~convorsionfstate_t* state,j2c_1intermediate code_t** 1c,unsigned int positi
on, int size);

int _j2ciimu142(chiconverSionistateit* state,j2c¢c_intermediate code_t** ic,unsigned 1int positi
on,int size); :

int Wj2cﬁ]mul‘2(j2ciconversionistateAt* state, j2c_intermedrate_code t** 1c,unsigned int positi
on,int size);

int J2c fmul_2(J2c_conversion_state t* state,J2c_intermediate_code_t** 1c,unsigned int positi
on, int size);

int j2c4dmul_2(32c7conver510nﬁstate7t* state, 32c_intermediate_code t** ic,unsigned int positi
on,int size);

int j2c_idiv_2(j2c_conversion_state t* state,j2c_intermediate code_t** 1c,unsigned int positi
on, int size);

int j2c_ldiv 2(j2c_conversion state t* state,j2c¢ intermediate_code t** ic,unsigned int positi
on,int size);

int 7j2c7fdiv72(j?c_conversion_stateit* state,j2c¢c_1ntermediate code_t** ic,uns1gned int posita
on,int size);

int J2c ddiv_2(32c_conversion state_t* state, j2c_intermediate_code_t** ic,unsigned int positz
on,int size);

int 7j2ckiremi2(jZCfconverSLOnistateit* state,j2c intermediate_ code_t** ic,unsigned int posita
on, int size);

int j2c lrem_2(3j2c_conversion_state_t* state,j2c_intermediate_code t** ic,unsigned 1int posita
on, int size);

int _j2c frem 2(j2c_conversion_state t* state,j2c_intermediate code_t** ic,unsigned int positi
on,int size);

int _j2c_drem 2(j2c_conversion state t* state,J2c_intermediate_code t** 1c,unsigned 1int positi
on,int size);

int j2c_ineg 2(32c_conversion_state t* state,j2c_intermediate_code t** 1c,unsigned int positi
on,int size):;

int j2c_lneg72(j2c_conver510n_stateit* State,j2ciintermed1atekcodegt** ic,unsigned int posita
on, int size);

int j2c_fneg 2(3j2c_conversion state t* state,j2¢_intermediate code_t** ic,unsigned int posit:
on,int size);

int j2c7dneg_7(j2ciconversionistate_t* state, j2¢c intermediate code t** ic,unsigned 1nt positi
on, int size);

int _j2cilsh172(j2ciconversionistate_t* state,72c_intermediate_code t** 1c,unsigned int positi
on,int size);

int j2c_lshl_2(j2c_conversion_state t~* state,J2c_intermediate_code t** 1c,unsigned int posita
on,int size);

int j2c_ishr_2(3j2c_conversion state_ t~ state, j2c_intermediate_code_t** 1c,unsigned int positi
on,int size);

int _j2c lshr_2(3j2c_conversion_state_ t* state,j2c_intermediate code_t** 1c¢c,unsigned int positi
on, int size);

int j2c 1ushr 2(j2c_conversion state t* state,Jj2c_intermediate_code t** 1c,unsigned int po
sition, int size);

int _j2c lushr 2(j2c_conversion_state t* state,j2c_intermediate code_t** 1c,unsigned int po
sition, int size);

int j2c4iand72(jZCgconver51on_State7t* state, J2c_intermediate code t** 1c,unsigned 1nt positi
on,int size);

int ‘j2ciland;2(j2c7conversionistate~t* state, j2c_intermediate_code t** 1c,unsigned 1int posita
on,int size);

int _j2c_ior 2(j2c_conversion_state t* state,3j2c_intermediate_code_t** ic,unsigned int positi
on,int size);

int JjZ2c lor 2(3j2c_conversion_state_ t* state,jJ2c¢_intermediate_code t** ic,unsigned int posaiti
on,int size);

int JjZc 1xor_Z(jZc_conversion state t7 state,j2¢c_intermedizte_code t** ic,unsigned Int posita
on,int size);

int j2c¥lxor42(j2c_conver510nistateit* state,j2c71ntermediate_codeit** 1c,unsigned 1int positi
on,int size):

int _j2c_iinc_2(j2c_conversion_state_t* state,J2c_intermediate code_t** ic,unsigned int positi
on,int size);

int _j2c_121_2(32c_conversion_state_t* state,j2c_intermediate_code_t** ic,unsigned int posita
on,int size);

.int j2c_12f 2(j2c_conversion_state t* state,32c_intermediate_code t** ic,unsigned 1nt positi

on,int size);
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int j2c i2d_2(j2c_conversion_state t! state, j2c_intermediate code t** ic,unsigned 1int positi

on,int size);

int j2c 12i 2(j2c_conversion_state t* state, j2c_intermediate_code_t** ic,unsigned int posita

on, int size);

int _j2c712£72(j?C_COnversionistate_t* state,)2c intermediate_code t** 1c,unsigned 1nt positi

on,int size);

int Jj2c 12d_2(j2c_conversion_state t* state,J2c_intermediate_code t** ic,unsigned int positi

on, int size);

int j2c f2i 2(j2c_conversion_state t* state, j2c_intermediate_code_t** 1c,unsigned int posita

on,int size);

int _j2c_f21_2(3j2c_conversion_state t* state,j2c_intermediate code_ t** 1c,unsigned int positi

on,int size);

int _j2c f2d_2(j2c_conversion_state t* state, j2c_intermediate code_t** ic,unsigned int posita

on, int size);

int _j2c4d2l_2(j2c7conversionvstate7tk state,j2c_intermediate code_t** ic,unsigned int positi

on,int size);

int _j2c7d21;2(j2c7conver510n75tateAt* state,j2c_intermediate_code t** ic,unsigned int positi

on, int size);

int j2c d2f 2(j2c_conversion state_t* state, j2c_1intermediate_code t** ic,unsigned int positi

on, int size);

int _j2c i2b 2(j2c_conversion state t* state,j2c_intermediate_code_t** 1c,unsigned int positi

on,int size);

int ‘j7c4i2c72(]ZCiconver51on7stateAt* state,j2c_intermediate code t** 1c,unsigned int positi

on,int size);

int j2c_12s 2(j2c_conversion_ state t* state,j2c intermediate code_t** ic,unsigned int positl

on,int size);

int 7j2C;lCmp72(jQCﬂCOﬂverSlOU_Stateit* statc,chfintermedlatercodeitH ic,unsigned 1int positi

on, int size);

int j2c¢ fcmpl 2(3j2c_conversion_state t¥ state,j2c_intermediate_code_t** ic,unsigned int po

sition, int size);

int lj2c7£cmpg?2(j2ciconvor31on_state7t* state,j2c_intermediate code_t** ic,unsigned int po

sition, int size);

int _j2cidcmpli2(j2c“conver51onistateit’< state,j2c_intermediate_code t** ic,unsigned int po

sition, int size):

int 7j2c’dcmpg42(jZCicouvereionistategt* state,j2c_intermediate_code t*~ ic,unsigned 1nt po

sition, int size);

int 7j20*ifeq72(ch_conver51onistate7t* state,j2c intermediate code t** 1c,unsigned int positi

on,int size):;

int j2c_ifne_ 2(j2c_conversion_state t* state,j2c_intermediate code_t** ic,unsigned int positi

on, int size);

int 7j2c_iflt72(chfconver3lonistate7t* state,j2c_intermediate code_t** ic,unsigned int posita

on, int size);

int 7j2cr1fger2(j2c7conver31onlstate7t* state, j2c_intermediate code t** ic,unsigned 1nt posita

on, int size);

int _j2ciifgt;2(JZCgconver51on‘stateit* state,j2c_intermediate_code t** 1c,unsigned int posita

on,int size);

int _j2c ifle 2(j2c_conversion state t* state, j2¢c_1intermediate_code t** ic,unsigned int positi

on,int size);

int 7j2c_if_1cmpeq72(jZCiconver51onistateit* state, j2c_intermediate_code_t** ic,unsigned 1n

t position,int size);

int _jZCiLﬁmicmpne72(j2c_conversionrstate7t* state,j2c_intermediate_code t** 1c,unsigned in

t position,int size);

int ch’lfilcmpltWZ(qumconver51on_state7t* state,j2c_intermediate code_t** 1c,unsigned 1n

t position,int size);

int 4j2ckjf7icmpge_2(chwconversionlsLateit* state,j2c_1intermediate code_t** ic,unsigned 1n

t position,int size);

int 7j2c4if_1cmpgt_2(chiconversiongstateit* state,j2c_intermediate code_t** ic,unsigned 1n

t position,int size);

int 7j2041f_icmple_2(j2cﬁconversionistate~t* state,chiintermedlate_codewtk‘ 1c,unsigned 1n

t position,int size);

int j2c 1f acmpeq_2(3j2c _conversion_state t* state,j2c_intermediate_code t** ic,unsigned 1in

t position,int size);

int j2c if acmpne_2(j2c conversion_state t* state,j2c_intermediate_code t** ic,unsigned in

t position,int sizej;

int ;j2c7goto*2(chiconverslonvstateit* state, j2c¢_intermediate_code_t*! 1c,unsigned int positi

on, int size):

int ”j2cfjsrv2(j2c7conversionistate_t* state, j2c¢c_intermediate code_t** 1c,unsigned 1nt positi

on, int size);

int j2c_ret72(j2cﬁconver51on_state4t* state,]2c?inLe:med1ate*code_t** 1c,unsigned int positi

on,int size);

int _jZCitableswitch_2(j2ciconversion*stateﬁt* state,j2c_intermediate_code t** 1c,unsigned in

t position,int size);

int j2c lookupswitch 2(j2c_conversion_state L stace,j2c_intermediate4code‘tk* 1c,unsigned in
5
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t position,int size);

int ercfireturan(j?c_conversjon_stato_t* state, j2¢ intermediate code t** ic,unsigned int po
sition, int size);

int rj2c71return#2(j2c7conversiongstate7t* state,j2c_intermediate_code_t** 1c,unsigned int po
sition,int size);

int 7j2c7freturn72(chfconvers1on~stateit* state, J2c_intermediate_code_t** ic,unsigned int po
sition, int size):

int 7j207dreturn#2(chfconvcr51onistate7t* state,j2c_intermediate_code t** ic,unsigned int po
sition, int size);

int #j2c7areturn42(j?ckconversionistatcit* state,j2c_intermediate_code t** 1c,unsigned int po
sition, int size):

int 7chAreturnEZ(j2ciconver510nfstate“t* state,j2c_intermediate_code t** ic,unsigned int po
sition, int size);

int j2@_get5tatic72(j2c_conversionistate7t* state, 32c¢_intermediate_code_t** 1c,unsigned 1in
t position,int size);

int j2c¢ putstatic 2(j2c conversion state t* state,j2c_intermediate_code_t** 1c,unsigned 1n
t position,int size);

int j2c_getfleld_2(j2ciconver510n_state7t* state,j2c_1ntermediate_code_t** ic,unsigned int po
sition,int size);

int j2c_putfield_2(j2cgconver51on45tateit* state,j2c_1intermediate code_t** ic,unsigned int po
sition, int size);

int 7j2c71nvokevirtua172(ch_converSLon_stateit* state, j2c_intermediate_code t** ic,unsigne
d int position,int size);

int j2cﬁ1nvokespec1a172(j2cgconver31onfstateit* state,j2c_intermediate_code t** 1c,unsigne
d int position,int size); -

int 7j2C71DVOkOStath_2(j2C7COnV6ISlOnfoaTeit* state, J2¢c_intermediate_code t** ic,unsigned in
t position,int size);

int 7j7c71nvoke1nterfacc~2(j2c4conversionistdteit* state,j2c 1ntermediate_code t** 1c,unsigne
d int position,int size); .

int _j2c¢_new 2 (j2c_conversion_state t* state,j2c_intermediate code_t** 1c¢,unsigned int positi
on, int size);

int 7j2c4newarray_2(j2c7cunve151onAState“t* state,j2c_intermediate_code t** ic,unsigned int po
sition, int size);

int j2c_anewarray_2(Jj2c_conversion state t* state, j2c intermediate_code_t** ic,unsigned in
t position,int size);

int j2c_arraylength72(chiconver51onfstate>t* state,j2c_intermediate_code t** ic,unsigned in
t position,int size);

int j2c_athrow_2(j2c_conversion_state L~ state,j2c_intermediate_code_t** ic,unsigned int po
sition, int size):

int j2c_checkcast_2(j2c_conversion state t* state, j2c_intermediate code_t** 1c,unsigned in
t position,int size);

int _jZCklnstanceo£72(j?c_conver51onrstate7t* state,j2c_intermediate_code_t** 1c,unsigned 1in
t position,int size);

int 4j2cimonitorenter72(jZCﬁuonver51on_state7t* state,j2c_intermediate_code t** ic,unsigned in
t position,int size);

int 7j?c;monjtorex1t72(]2c7conver51onistate"L* state,j2c_intermediate_code_t** ic,unsigned in
t position,int size);

int _j2c7w1d372(chgconver51onistato_t* state,j2c_intermediate_code_t** ic,unsigned int positi
on,int size):;

int j2c7mult1newarray(2(j2ciconversionistate7t* state,j2c_intermediate_code_t** ic,unsigne
d int position,int size);

int j2c_1fnull_2(j2c_conversion state t* state,j2c_intermediate_code_t** ic,unsigned int po
sition,int size);

int j2c_ifnonnull_2(chiconver51onistate_t* state,jZCklntermedlatewcodcit** 1c,unsigned in
t position,int size);

int j2c_goto w_2(3j2c_conversion_state t* state,j2c_intermediate code_t** 1c,unsigned int po
sition,int size);

int j2c jsr_w_2(j2c_conversion_state t* state,j2c 1ntermediate code_t** 1c,unsigned 1int po

sition, int size);

fendif /* J2C GEN2_FUNCTIONS_H */
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/*********************************k**********************************************

’f ACG

* File : j2c_gen3_functions.h

* Comments : Java To C Pass 3 Module
* Created : 5/8/2002

Author : Sriram Dayanandan

* File Revision History

********************************************************************************/

#ifndef _J2C_GEN3_FUNCTIONS_H_
#define _J2C_GEN3_FUNCTIONS_H_

#include "j2c_intermediate_code.h"

#endif /* _J2C_GEN3_FUNCTIONS_H_ */

Page 1
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* ACG

*x

* File : j2c_intermediate code.c

* Comments : Java To C Intermediate Code Module
* Created : 4/25/2002

* Author : Srairam Dayanandan

* File Revision History

KAk kA A rk kA khhh Ak h Ak ok kk ok kFkhhk Ak kb rhkk kv hhhhkkh Ak hkhkkkkk kb ko Xk kk ok hkkkkkkkkkkxkk kxk /

#include "include.h"
#include "32c_intermediate_code.h”

fdefine CLASS_CREATION_CHUNK 16
#define INTERMEDIATE CODE _CHUNK 64
#define GLOBAL CONSTANTS CHUNK 16
#define _JUMP_ADDRESS_CHUNK 32
#define _METHOD_ INFO_CHUNK 32

j2c_conversion_state t* j2c_cs_create(java class_t* cls)

{

j2c_conversion_state t* p = (j2c_conversion state t*)malloc(sizeof(J2c _conversion_ state t));

menmset (p, 0, s1zeof (j2¢c _conversion state t));

p->cls = cls;
p->class creation_indices = (1nt*)calloc( CLASS CREATION_CHUNK, sizeof (int));
p->class_creation_count 0;
p->class creation_size = CLASS CREATION_CHUNK;
- p->global_constants = (int*)calloc{ GLOBAL CONSTANTS CHUNK, sizeof (int));
p->global constant_count = 0;
p->global constants_ size = GLOBAL_CONSTANTS_CHUNK;
p->jump count = 0;
p->jumps = (unsigned int*)calloc( JUMP ADDRESS CHUNK, sizeof (unsigned int));
p->jump_size = JUMP_ADDRESS_CHUNK; -
p->method information = (J2c¢ _method info t**)calloc( METHOD_ INFO_CHUNK, sizeof (j2c_method
info t*)); -
n p->method information count = 0;
p->method information size = METHOD INFO_CHUNK;

return p;

}
void j2c cs destroy(3j2c_conversion state t* state)
{ int i;

free(state->class creation_indices);

free (state->global constants):

free(state->jumps) ;

for(i = 0; i < state->method information count; i++) {
jZCimethodilnfo*destroy(state—>methodiinformation[i]);

}
free (state->method_information);

free(state);
}

void j2c_cs_add intermediate code(j2c_conversion_state t* cs,j2c_intermediate_code_t* 1ic)

{

if (cs->current method->intermediate_code_count >= cs->current method->intermediate_code_size)

{
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j2c_intermediate_code t** temp = cs->current method->intermediate codes;
int ) old size = cs—>current method->intermediate_code size;
cs->current method->intermediate_code size += INTERMEDIATE CODE CHUNK;
cs->current method- >intermediate codes = (]2c LnLerdelate code _t**)callo
c(cs—->current method->intermediate code size, sizeof (j2c_1ntermediate code t*)):

memcpy(cs >current method- >lntelmedlate codes, temp,old size * 517eof(12c intermediate code

t*) )

N free(temp) ;

}
cs->current method->intermediate codes[cs->current method->intermediate_code_count] = 1c;

cs->current method->intermediate code count++;

}

void j2c_cs_add_global_constant (j2c_conversion_state_t* c¢s,int constant)

{

if(cs—->global constant_count >= cs—>globa1ﬁconstantsvsize) {

int* temp = cs->global constants;

int old_size = cs—->global constants_size;

cs->global constants_size += _GLOBAL CONSTANTS CHUNK;

c¢s->global constants = (int*)calloc(cs->global constants size,sizeof(int));

memcpy (cs—->global constants,temp,old_size * gizeof(ant));
free(temp);
}
cs->global constants[cs->global_constant_count] = constant;
cs->global_ constant_count+t;

}

void j2c¢ cs_add class_creation index (j2c_conversion_state t* c¢s,int cls index)
{
if(¢cs->class _creation_count »>= cs->class_creation_size) ({
int? temp = cs->class_creation_indices;
int old size = cs->class creation size;
cs->class creation_size += 7CLA S CREATION CHUNK;
cs->class creation_indices = (int*)calloc(cs->class_creation_size,sizeof (int));
memcpy (cs->class_creation_indices, temp,old_size * sizeof(int));
free (temp) ;

}

cs->class_creation indices([cs->class_creation_count] = cls_index;
cs->class creation_count++;
}

void j2c¢ _cs add jump_address(j2c_conversion_state t* cs,unsigned int address)

{

if (cs—>jump_count >= cs->jump size) {

unsigned 1int* temp = cs->jumps;
int old size = cs->jump_size;
cs->jump_size += JUMP ADDRESS CHUNK;

cs—>junps = (un51gned int*)calloc (cs- >jump size, sizeof (unsigned 1int));
memcpy (cs->jumps, temp, 0ld size * sizeof (unsigned int));
free (temp) ;

}

cs->jumps [cs—->jump count] = address;
cs—>jump count++;
} \

void j2c cs add method(j2c_conversion state t* c¢s,J2c¢c_method info t* method info)

{
if (cs->method information_count >= cs->method_information_ size) |

j2c method info_ t** temp = cs->method information;

int old_size = cs->method information_size;

cs->method information size += _METHOD_INFO_CHUNK;

co—smelthod information = {j2c method info t¥*)calloc{cs->method_information _size,

sizeof (j2c method_info_t*));
memcpy (cs->method information, temp,old_size * sizeof (j2c_method info _t*));

free(temp)
}

cs->method information[cs->method information_count] = method_info;
cs->method_information_count+-+;

cs->current method = method info;
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j2c_method info t* j2c_method info_create()

{

j2c method info_t* mi = (j7c_method7info‘t*)malloc(Sizeof(ch_method_lnfo_t));

mi->intermediate_codes = (jZCilntermediategcodeit**)calloc(AINTERMEDIATE7CODE_CHUNK,sizeo
f(j2c intermediate_code_t*));

mi->intermediate code count = 0;

mi->intermediate code size = _INTERMEDIATE_CODE_ CHUNK;

return mi;

void j2¢_method_info destroy(j2c_method_info_t* method info)
{

int i;
for(i = 0; 1 < method i1nfo->intermediate_code count; i++) |
free(method_info~>intermediatc_codes[i]);

1
free (method info->intermediate_codes);

free (method info):
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* ACG

* @ amm—————

* File : j2c _intermediate_code.h

x Comments : Java to C Intermediate Code Definition
* Created 4/24/2002

* Author : Srairam Dayanandan

* File Revision History

R L R R e A AL AL R R R R SRS A bR R R R

#ifndef JAVA INTERMEDIATE_CODE H_
4define JAVA INTERMEDIATE CODFE_H_

#include "java_class.h”

#include "include.h"

/**
* forward declarations
*/
struct j2c_opcodes;
typedef struct J2c opcodes j2c¢_opcodes_t;
struct j2c conversion_state;

typedef struct j2c conversion state j2c_conversion_state t;

struct j2c intermediate_ code;
typedef struct jJ2c¢ intermediate_code j2c¢_1intermediate code t;

typedef int (*32c_opcode_scanner) (jJ2c_conversion_state_t* state,
Jj2c_opcodes_t* opcode,
java class_t* cls,
unsigned char* code,
unsigned int position);
typedef int (*J2c_2 opcode scanner) (j2c_conversion state Lk state,
j2c71ntermed1a?e_aodg~t** ic,
unsigned int position,
int size);

fdefine J2C CODE GEN_IMPL(x) 1int x(FILE* fp,Jj2c_conversion_state t* state, j2c_1intermediate_code_t*
* ic¢,j2c intermediate_code t* current, int size)
#define J2C_CODE_GEN_PROTO(x) J2C_CODE GEN IMPL(X);

typedef int (*j2c_code generator_t) (FILE* fp,)2c conversion_state t* state, j2c_intermediate_code_t
** ic,j2c_intermediate_code_t* current,int size);

struct j2c_opcodes {

unsigned char opcode;

char* name;

char* macro;
j2c_opcode_scanner scanner;
jZc_2_opcude_scaniier scanner passe;
j2c code generator t generatar;

}i
typedef struct j2c opcodes j2c_ opcodes t;

struct j2c switch data {
j2c¢ intermediate code* deflt;
j2c_intermediate_code** addresses;
unsigned int npairs;
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unsigned 1int high;
unsigned int low;

bi
typedef struct j2c_switch data

struct j2c intermediate_code {
j2c_opcodes t*
unsigned int
unsigned char
unsigned char*
int

struct j2c_1intermediate_code*
/** opcode specific data */

void*

i

j2c_switch_data_t;

opcode;
position;
label;
operands;
operand_count;
target address;

data:

typedef struct j2c¢ intermediate code j2c_intermediate code_ t;

struct j2c¢ method info {
int -
j2c intermediate code_ t**
int -
java method info_ t*
i

typedef struct j2c method info

struct j2c conversion_state {
java class L*
j2c method info t**
int
int
j2c_method info_ t*
int
int*
int
int
int*
int
int
int
unsigned int*

b

intermediate code_ count;
intermediate codes;
intermediate code_size;
m;

j2c method_info t;

cls;

method i1nformation;
method information_count;
method i1nformation_size;
current method;

global _ constant count;
global constants;

global constants_size;
class_creation_count;
class creation_indices;
class_creation_size;
Jjump_ count;

Jjump size;

Jumps ;

typedef struct j2c conversion_state j2c_conversion state_t;

j2c _conversion_state_t* 3j2c_cs

create(java class_t* cls):

void j2c cs doutroy(jZC conver51on state_t* state);

j2c_method info t*

J2c_method_info_create():

A R e ST R

void j2c_method info destroy(j2c_method_info_t*);

void j2c_cs_add_intermediate code(32c_conversion_state_t* cs,j2c¢_intermediate c
ode t* ic);

void j2c c¢s add global constant (j2c conversion state t* cs,int constant);

void Jj2¢c_cs add class creation index(J2c_conversion state t* cs,int cls index);
void j2c cs “add_ jump address(jZC conversion state t* cs,unsigned 1nt address) ;
void jZQicsiadd_method(ch_conver51on_staTeit* cs,J2c_method_info t* method_inf
o)

$endif /* JAVA INTERMEDIATE CODE H_ */
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/***k**k***-}******'k****Jz*J(*****************************************k*************

* ACG

*

* File : j2n.cpp

* Comments : JAVA TO NATIVE CONVERTER
* Created : 4/4/2002

* Author : Sriram Dayanandan

* File Revision History

* {0 |14/4/2002 | Created. | Srairam |
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#include "include.h"

#include "jZn.h"

#include "java_class.h”
#include "java class_stream.h"
#include "java_class_loader.h"
#include "3j2c_convertor.h"

#include <stdio.h>

void main (int argc, char** argv)

{

java_class_t* c;
java_class_ loader t* cl;

int i

char buffer(256];

cl = java_classAloadericreate("D:\\jrellb\\bin;D:\\Projocts\\sampledlr;D:\\PrOjects\\jZHTest\\
classes;C:\\Documents and Settings\\Sriram\\jbproject\\ladlee\\classes");

//c = javaiclassiloaderiloadclass(cl,"com.thrill.utl1s.synchronizer.Semaphore");
¢ = java_class_loader_loadclass(cl, "ladlee.Ladlee");

//c = java_classiloader_loadclass(cl,"java.lang,String");

//c = java class loader loadclass(cl,"com.realmachines.j2ntest.Test");

java~class_get_name(c,buffer,Sizeof(buffer));

printf ("%$s\nFields:\n",buffer);

for(i = 0; i < c->fields_count; i++) {
printf("%s %s\n",
c->fields{i]->field name->bytes,
c->fields[1]->field_descriptor->bytes);
}

printf ("Methods:\n");
for(i = 0; i < c->methods count; 1++) {
printf("%s %s\n",

c->methods [1] ->method name->bytes,
c->methods [i] ->method _descriptor->bytes);

java convertor_ t* convertor;
convertor = get conv
convertor->convert (convertor,c,cl);

release convertor (convertor);

java class_loader_destroy(cl);

EX1010, Page 143



EX1010, Page 144



o 7 Bl

j2n.h
****‘k************************‘k******************)’(*******************************
* ACG

* File : j2n.h

* Comments : JAVA TO NATIVE CONVERTER HEADER
¥ Created : 4/4/2002

* Author : Sriram Dayahandan

* File Revision History

B e e e e —— ——————  ————_—E———_— e — e — - — oSS oo oo oo

* | No |Date | Comment | Author |

e e e P ————_————_——E— ——————_—— e —— e — - - — - - ———— s oo oo oo s m
- * | 0 |4/4/2002 | Created. | sriram |

#ifndef _JI2N_H_
#define _J2N_H_

#include "java_class.h"

#endif /* _I2N_H_ */

Page 1
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java_array.c

* ACG

¥ e —

* File : java_array.c

* Comments : Java Array Implementation
* Created : 4/27/2002

* Author : Sriram Dayanandan

* File Revision History

%
o
»
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o
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#include "../include.h”
#include "java_array.h"”

java_object_t* java_array_create(unsigned char type,int dimension_count,int*
dimensions)

) return NULL;

¥oid java_array_destroy(java_object_t* array)

}

void java_array_get_item(java_object_t* array,int dimension_count,int*
dimensions,unsigned char* item)

}

void java_array_set_item(java_object_t* array,int dimension_count,int*
dimensions,unsigned char* 1item)

Page 1
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/********************************************************************************
* ACG

* File : java_array.h =
* Comments : Java Array Definition
* Created : 4/27/2002

* Author : Sriram Dayanandan

* File Revision History

*
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********************************************************************************/

#ifndef _JAVA_ARRAY_H_
#define _JAVA_ARRAY_H_

#include "java_object.h"

java_object_t* java_array_create(unsigned char type,int dimension_count,int*
- dimensions);

void java_array_destroy(java_object_t* array);

void java_array_get_item(java_object_t* array,int

dimension_count,int* dimensions,unsigned char¥* 1tem3;

void java_array_set_item(java_object_t* array,int

dimension_count,int* dimensions,unsigned char¥* 1tem3;

#define JAVA_ARRAY_TYPE_BYTE
#define JAVA_ARRAY_TYPE_CHAR
#define JAVA_ARRAY_TYPE_DOUBLE
#define JAVA_ARRAY_TYPE_FLOAT
#define JAVA_ARRAY_TYPE_INTEGER
#define JAVA_ARRAY_TYPE_LONG
#define JAVA_ARRAY_TYPE_SHORT
#define JAVA_ARRAY_TYPE_BOOLEAN
#define JAVA_ARRAY_TYPE_OBJECT

OCONOVIAWNE

#endif /* _JAVA_ARRAY_H_ */
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/******************kk************k***********************************************

* ACG

*

* File : java_attribute info.c

* Comments : Java Class Attribute Information

* Created : 4/4/2002

* Author : Sriram Dayanandan

* File Revision History

e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e, e e e e e e ———— e —
* | No {Date | Comment | Author |
A e e e e e e e e e = —————— ———— —— e e - ——————— —
* 0 |14/4/2002 | Created | Sriram |
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#include "include.h"”
#include "java_attribute_info.h"

#define JAVA ATTRIBUTE NAME_CONSTANTVALUE "ConstantValue”
fdefine JAVA ATTRIBUTE_NAME CODE "Code"

#define JAVA ATTRIBUTE NAME EXCEPTIONS "Exceptions™

#define JAVA_ ATTRIBUTE NAME INNERCLASSES "InnerClasses"”
$define JAVA ATTRIBUTE NAME SYNTHETIC "Synthetic"

#define JAVA ATTRIBUTE_NAME SOURCEFILE "SourceFile"

#define JAVA ATTRIBUTE_NAME LINENUMBERTABLE "LineNumberTable"
#define JAVA ATTRIBUTE NAME LOCALVARIABLETABLE "LocalVariableTable"
#define JAVA ATTRIBUTE_NAME_DEPRECATED "Deprecated"

java attribute info t* java attribute info load(java class stream t* stream)

{
java attribute info t* p = (java_attribute info t*)malloc(sizeof (java_attribute info t));
java class streamfread(stream,&p—>attribute_name~index,sizeof(p—>attri5ute name index));
p->attribute name index = ntohs(p->attribute name index); N -
java_class_stream read(stream, &ép->attribute_length,sizeof (p->attribute_length));
p->attribute length = ntohl (p->attribute length);

p->info = (unsigned char*)malloc(p->attribute length);

java class_stream read(stream,p->info,p->attribute_ length);
p->attribute = NULL;

p->attraibute type = ~1;

return p;

}

void java attrabute info unload(java attribute info t* attribute info)
{
if(attribute_info->attribute) |{
java attribute info uninitialize(attribute_info);
}
free(attribute info->info);
free(attribute_ info);

}

void java attribute info initialize(Java attribute info_t* attribute,java cp i1nfo_t** cp 1info)
{

java cp_info_ t* cpr = cp infof{attribute->attribute name index];

java constant _utf8 info_t* utf8 info;

if(cpai->tag != JAVA CONSTANT UTES)

return;
1t FR anfa = [Aava conctant Nt R infon t*YeAn1—>info
utfg8 1nf {(java constant ntf8 info t*Ycpr->info

if(!stremp((const char*)utf8_info->bytes, JAVA ATTRIBUTE_ NAME CONSTANTVALUE)) {
attribute->attribute = java constant value_ attribute load(attribute, cp_info);
attribute->attribute type = JAVA ATTRIBUTE TYPE CONSTANTVALUE;

} else 1f(!strcmp((const char*)utf8 info- >bytes JAVA ATTRIBUTE NAME CODE)) {
attribute->attribute = java code attribute_ load(attribute, cp_ info);
attribute->attribute_ type = JAVA ATTRIBUTE T TYPE _CODE;

} else if (!strcmp((const char*)utf8 info- >bytog,JAVA ATTRIBUTE NAME EXCEPTIONS)) {
attribute->attribute = java exceptlons attribute load (attribute, cp info);
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attribute->attribute type = JAVA ATTRIBUTE TYPE EXCEPTIONS;

} else if(!strcmp((constfchar*)utfs Info->bytes, JAVA ATTRIBUTE NAME INNERCLASSES)) {
attribute->attribute = java_ innerclasses_attribute load(attribute,cp info);
attribute—>attributegﬁyoe = JAVA ATTRIBUTE TYPE INNERCLASSES

} else if(!strcmp((const char*)utf8 info- >byfes JAVA ATTRIBUTE NAME _SYNTHETIC)) |
attraibute->attribute = java_ synthetlc attribute load(attribute, cp_info);
attribute—>attribute_type = JAVA ATTRIBUTE_TYPE_ SYNTHETIC:

} else 1f(!strcmp((const char*)utf8 info- >bytes JAVA ATTRIBUTE NAME _SOURCEFILE)) {
attraibute->attribute = java qourceflle attribute load(attribute, cp info);
attribute->attribute type = JAVA ATTRIBUTE TYPE SOURCEFILE;

} else 1f(!strcmp((const char*)utf8 info- >bytes JAVA ATTRIBUTE NAME ~ LINENUMBERTABLE) ) {
attribute->attribute = java_ linenumbertable attrlbute load(attr1bute cp_info);
attr1bute—>attribute_typ@ = JAVA ATTRIBUTE TYPE LINENUMBERTABLE

} else 1f(!strcmp((const char*)utf8 info- >bchs JAVA ATTRIBUTE NAME ~_ LOCALVARIABLETABLE) )} {
attraibute->attribute = java localvariabletable attribute load(attribute, cp info);
attribute—>attribute_type = JAVA ATTRIBUTE TYPE LOCALVARIABLETABLE,

} else if(!strcmp((const char*)utf8 info- >bytés JAVA ATTRIBUTE _NAME DEPRECATED)) {
attribute->attribute = java depreuated attribute load(atLrLbuLc cp info);
attribute->attribute type = JAVA ATTRIBUTE TYPE DEPRECATFD

Y

}

void java_attribute info uninitialize(java_attribute info t* attribute info)
{
if(attribute info->attribute == NULL) ({
return;
}
switch(attribute info->attribute type) {
case JAVA ATTRIBUTE TYPE CONSTANTVALUE:
java constant value attribute _unload((java_constant value attribute t*)attribute info->att
ribute);
break;
case JAVA ATTRIBUTE TYPE_CODE:
java_code attribute unload((java_code_attribute t*)attribute info->attribute):
break; -
case JAVA ATTRIBUTE TYPE EXCEPTIONS:
java_exceptions attribute unload((java_exceptions attribute t*)attribute info->attribute);
break;
case JAVA ATTRIBUTE TYPE INNERCLASSES:
java 1nnerclasses attribute unload((java innerclasses attribute t*)attribute info->attribu
te); .
break;
case JAVA ATTRIBUTE TYPE SYNTHETIC:
javaﬁgynthetlc attribute unload((java synthetic attribute t*)attribute info->attribute);
break;
case JAVA ATTRIBUTE TYPE SOURCEFILE:
java sourcefile attribute unload((java sourcefile attribute t*)attribute info->attribute);
break;
case JAVA ATTRIBUTE TYPE LINENUMBERTABLE:
java_linenumbertable attribute unload((java linenumbertable attribute t*)attribute info->a
ttribute);
break;
case JAVA ATTRIBUTE TYPE LOCALVARIABLETABLE:
java localvariabletable _attribute_unload((java localvariabletable attribute t*)attribute 1
nfo->attribute);
break;
case JAVA ATTRIBUTE TYPE DEPRECATED:
java_deprecated _attribute unload((java deprecated attribute t*)attraibute info->attribute);
break;
}
attribute info->attribute = NULL;

java_constant_value_attribute t* java_constant_value_attribute_load(java_attribute_info t* attribu
te,java_cp info_t** cp_info)

{

java constant_value_attribute_t* p = (java_constant_value_attribute t*)malloc(sizeof (java_cons
tant_value_attribute_t));
java_class_stream_t* stream = java class_stream open(attribute->info,attribute->at

tribute length):
java class_stream_read(stream, §p->constantvalue_index, sizeof (p->constantvalue_index));
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p->constantvalue index = ntohs(p->constantvalue_index);
java_class _stream_close (stream);
return p;

}

void java_constant value_attribute_unload(Java_constant_value_attribute t* constant value attribut
e)

{

free (constant value attribute);

}

java_code_attribute_t* java_code_attribute_load(java_attribute_info_t* attribute,java cp info t#**
cp_info) N B
{
int 1i;
java_code_attribute t* p = (java_code_attribute t*)malloc(sizeof(java_code attribute t));
javaiclassgstream_t* stream = javaicla55~streamiopen(attributef>lnfo,attflbute~>at

tribute length):

java_class_stream read(stream, &p->max_stack,sizeof (p->max stack));

p->max stack = ntohs(p->max _stack);
java class stream read(stream, &p->max locals, sizeof (p~->max_locals))
p->max_ locals = ntohs(p->max locals);

java | class stream read(stream, &p->code_length,sizeof (p->code_length));

p- /code_length = ntohl(p >code length);

p->code = (unsigned char*)maiLgc(pv>code_length);

java_class_stream read(stream,p->code,p->code_ length);

Jjava_ class stream read (stream, &p- >exception table length, sizeof (p->exception table length));
p- >exceptlon table ~length = ntohs (p- >expeleon table length) ;

p->exception_table = (Java_code_attribute::et*)malloc(sizeof(java code attribute::et) * p->exc

eption table length)

for{(i = 0; 1 < p->exception_table length; 1++) {
java_class_stream read(stream, &p->exception_tablefi].start pc,sizeof (p->exception table[i]
.start_pc));
p->exception_table[1].start_pc = ntohs(p->exception_table[i].start pc);

java_class_stream read(stream, &p->exception_table[i].end pc,sizeof (p->exception table(i].e
nd pc));

p->exception_table{1].end_pc = ntohs(p->exception table(i].end pc);

java class stream read(stream, &p->exception table{1i].handler pc,sizeof (p->exception table]
i] .handler pc)); - N

p->exception_ table[i].handler_pc = ntohs(p->exception_table({1].handler pc):

java_class_stream read(stream, &ép->exception_tableli].catch type,sizeof (p->exception table|
i].catch_type)); o

p->exception_table[i].catch type = ntohs(p->exception_ table([1].catch type);

}

java_class_stream read(stream, &§p->attribute count, sizeof (p->attribute count)):
jo >attr1bute count = ntohs (p->attribute count)

p->attributes = (java_attribute_ info_t**)malloc(sizeof(java attribute info t*) * p->attribute
count) ;
for(i = 0; 1 < p—>»attribute count; 1++) {
p->attributes[1] = java attraibute info load(stream);

java_attribute info initialize (p- Sattributes[i], cp_info);

}

java class_ stream close (stream);
return p;

Ty A j‘ﬂ"a ~aaAo Attt vtk o aan ] r\a/\l !ﬂarvr\ A~ A a4—‘|—'v‘-v"\ =~ + e A P e e 2 =]
void java code _attribute unlcad{java code attribute t* code attribute)
{

int i;

free (code_attraibute->code) ;

free (code attribute->exception_table);

for(i = 0; i < code_attribute->attribute count; i++) ({

java_attributei1nfovunload(code*aLLrLbuLe—>attributes[i]);

}

EX1010, Page 150



i 70

free (code attribute->attributes);
free(codeiattrlbute);
}
java_exceptions_attribute t* java_exceptions_attribute_ load(java_attribute info t* attribute,java

cp _info t** cp_info)

{

int i;

java exceptions_attribute_ t* p = (java_exceptions_attribute t*)malloc(sizeof (java exception
s attribute_t));

java_class_stream t* stream = java_class_stream open (attrabute->info,attribute->att

ribute length);

ja;a class_stream_read(stream, &ép->number of_ exceptions, sizeof (p->number of exceptions));

p->number of exceptions = ntohs (p~->number of exceptions); -

p->exception_ index table = (unsigned short*)malloc(p->number of exceptions * sizeof(unsigned s
hort)):

java_class_stream_read(stream,p->exception_ index table,p->number of exceptions * sizeof (unsign
ed short));

for(i = 0; 1 < p->number of exceptions; 1++) {

p->exception_index_table(1] = ntohs(p->exception_index table[1]);

}

java class stream close(stream);

return p;

}

void java exceptions attribute unload(java exceptions attribute t* exceptions attribute)
{

free(exceptions attribute->exception index table);

free (exceptions_attribute);

}

java_innerclasses_attribute t* java innerclasses_attribute_load(java_attribute info t* attribute,
java_cp_info_ t** cp info)

{

int i;

java i1nnerclasses_attribute t* p = (java_1innerclasses attribute t*)malloc(sizeof(java innercl
asses_attribute t));

java class stream t* stream = java class_ stream open(attribute->info,attribute->att

ribute length);
jaGa class stream read(stream, &p->nunber of classes,sizeof (p->number of classes));
p4>namber_gf_clas§es = ntohs(p—>number_of_cfasses); -
p->classes = (java_ innerclasses attribute::cl*)malloc(sizeof(java_innerclasses attribute::cl)
* p->number of classes); B
for{(i = 0; i < p->number of classes; i++) {
java class stream read(stream, &p->classes[i].1nner class_info index,sizeof (p->classes([i].1i
nner class info index));
~ p->classes[i].inner class_info_index = ntohs(p->classes[i].inner class i1nfo 1ndex);
java class stream read(stream, &p—>classes[i].outer class info index, sizeof (p->classes[1].0
uter class_info index));
p—>classes[i] .outer class_info_index = ntohs(p->classes(i].outer class_info index);
java_class stream read(stream, &p->classes[i].inner name index,sizeof (p->classes[i].inner n
ame_index)); -
p->classes([1].1nner name_ index = ntohs(p->classes([i].inner name index);
java class stream read(strean, &p->classes(1].inner class access_flags,sizeof (p->classes(i]
.inner class access_flags)); -
p->classes{1] .inner class_access_flags = ntohs(p->classes(i].inner_class_access flags);
}
java_class_stream_close(stream) ;
return p;

}

void java innerclasses attribute unload(java innerclasses attribute t* 1inner class attribute)
{

free(inner class_attribute->classes);

free(inner class attribute);

}

java_synthetic attribute_t* java synthetic attribute_ load(java_attribute info t* attribute,java_cp
_info_t** cp_ 1nfo)
{
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java_synthetic attribute t* p = (java synthetic attribute t*)malloc(sizeof(java synthetic attr
ibute t)); h B -

p->attribute length = 0;

return p;

}

void java_synthetic attribute unload(java synthetic_attribute t* synthetic attribute)

{

free(synthetic attribute);

}

java_sourcefile_attribute_t* java_sourcefile attribute load(java attribute_info t* attribute,java
cp_info_t** cp info)

{

java_sourcefile attribute_t* p = (Java_sourcefile attraibute t*)malloc(sizeof(java sourcefil
e attribute_t));
java class stream t* stream = java class_stream open(attribute->info,attribute->att

ribute length):
jaga class_stream_read(stream, &p->sourcefile index, sizeof (p->sourcefile index));
p->sourcefile index = ntohs (p->sourcefile index);
java claSSASt;eamiclose(eream);
return p;

}

void java_sourcefile_ attribute_unload(java sourcefile_attribute_t* sourcefile attribute)
{
free (sourcefile attribute);

}

java_linenumbertable_attribute t* java_linenumbertable_attribute_load(java attribute info t* attri
bute, java_cp_ainfo t** cp info)
{

java_linenumbertable attribute t* p = (Java linenumbertable attribute t*)malloc(sizeof (java_
linenumbertable attribute t));

return p;

}

void java_ linenumbertable attribute_ unload(java_linenumbertable attribute t* linenumbertable attra
bute)
(
free (linenumbertable attribute);
t

java localvariabletable attribute t* java localvariabletable_attribute_load(java_attribute info t*
attribute,java_cp_info_t** cp_ 1nfo)
{

java_localvariabletable attribute t* p = (java_localvariabletable attribute t*)malloc (sizeo
f(java localvariabletable attribute t));

return p;

}

void java_localvariabletable attribute unload(java_localvariabletable attribute t* localvariableta
ble attribute)
{

free(localvariabletable attribute);

}

java_deprecated attribute t* java deprecated_attribute_load(java_attribute_info t* attribute,java
cp_info_t** cp info)
{

java deprecated attribute t* p = (java_deprecated_attrlbuteAt*)malloc(sizeof(java_deprecate
d_attribute t));

return p;
}

void java deprecated attribute_unload(java_deprecated_attribute t* deprecated attribute)

{

free(deprecated_attribute);

}
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* ACG

*

* File : java_attribute info.h

* Comments : Java Class Attribute Information
* Created : 4/4/2002

* Author : Srairam Dayanandan

* File Revision History

ok ok ok ok ok ok ok b sk ok ok Rk K Tk K ok Sk ok ok Sk bk ok ok ok ok ok ok ok ke ok Kk R ok ok Kk Sk kR kR ok R Sk kK R ok kb sk ok ko ok ok ke ok ok ok ok ok ok Kk /

#ifndef JAVA ATTRIBUTE INFO H
#define JAVA ATTRIBUTE INFO H

#include "java class_stream.h"
#include "java_cp_info.h"

enum {
JAVA_ATTRIBUTE TYPE CONSTANTVALUE,
JAVA_ ATTRIBUTE TYPE CODE,
JAVA_ATTRIBUTE TYPE EXCEPTIONS,
JAVA ATTRIBUTE TYPE INNERCLASSES,
JAVA ATTRIBUTE TYPE SYNTHETIC,
JAVA ATTRIBUTE TYPE SOURCEFILE,
JAVA ATTRIBUTE TYPE LINENUMBERTABLE,
JAVA_ATTRIBUTE TYPE LOCALVARIABLETABLE,
JAVA ATTRIBUTE TYPE DEPRECATED

i

struct java_attribute info {
unsigned short attribute name index;

unsigned int attribute length;
unsigned char *1info;

vold *attribute;

int attribute type;

}i
typedef struct java_ attribute_info java_attribute_info_ t;

java_attribute info_t* java_attribute_info_load(java_class_stream t* stream);

void java_attribute_ info unload(java_attribute_info_t* attribute info);

void java attribute info initialize(java attribute 1nfo t* attribute,java cp in
fo t** cp_1nfo); - - - - - - — =
void java_attribute info_uninitialize(java_attraibute_info_t* attribute_info);

struct java constant_value_attribute {
unsigned short attribute name index;
unsigned int attribute length;
unsigned short constantvalue_index;

}i

typedef struct java_constant_value attribute java_constant value_attribute t;

java constant value_ attribute t* java_constant_value_attribute load(java_attribute info t* attr
ibute, java_cp_info_t** cp_info);
void Java constant value attribute unload(java constant value attra

bute t* constant_value_attribute);

struct java_ code_ attribute {
unsigned short attribute_ name index;
unsigned int attrlbute‘lenggh;
unsigned short max stack;
unsigned short max_ locals;
unsigned int code length;
unsigned char* code;
unsigned short exception table length;
struct et {
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unsigned short start_ pc;
unsigned short end_pc;
unsigned short handler pc;
unsigned short catch type;
} *exception_table;
unsigned short attribute_count;
java_ attribute info_ t** attributes;
bi

typedef struct java_code_attribute Java_code_attribute t;

java code attribute_ t* Jjava code_attribute load(java_attribute_info_ t* attrlbute,javaicpllnfoét**

cp info);
void java_code_attribute_unload(java_code_attribute t* code attribute);

struct java exceptions attribute {
unsigned short attribute name index;
unsigned int attribute length;
unsigned short number of exceptions;
unsigned short “*exception index table;
}i

typedef struct java exceptions attribute java exceptions attribute t:

java_exceptions_attribute t* Jjava exceptions attribute load(java_attribute info t* attribute, ja
va cp_info_t** cp_ info);
void jJjava exceptions attribute unload(java exceptions attribute t* exce

ptions attribute);

struct java 1nnerclasses attribute ({
unsigned short attribute name_ index;
unsigned int attribute length;
unsigned short number of classes;
struct cl {
unsigned short 1inner class info index;
unsigned short outer_class_info_index;
unsigned short inner name index;
unsigned short 1inner class access flags;
}*classes:
}i

typedef struct java_ innerclasses attribute java_innerclasses_attribute_t;

java innerclasses attraibute t* java_ innerclasses_attribute load(java_attribute info_t* attribute,
java_cp_info t** cp info); N B N N B

void java innerclasses_attribute unload(java_ innerclasses attribute t*
inner class_attribute); B - -

VAR

* the inner class_access_ flags can take the following values.
*

/
#define JAVA INNERCLASSES ACC_ PUBLIC 0x0001
#define JAVA INNERCLASSES ACC_ PRIVATE 0x0002
#define JAVA INNERCLASSES ACC_PROTECTED 0x0004
#define JAVA INNERCLASSES ACC STATIC 0x0008
#define JAVA INNERCLASSES ACC_ FINAL 0x0010
fdefine JAVA INNERCLASSES ACC_ INTERFACE 0x0200
#define JAVA_ INNERCLASSES ACC ABSTRACT 0x0400

struct java_synthetic_attribute {
unsigned short attribute name index;
unsigned int attribute length;
I
typedef struct java synthetic attribute java synthetic attribute t;
java_synthetic attribute t* java synthetic attribute_load(java_attribute_info_ t* attribute,java cp
_info_t** cp info);
void Java synthetic attribute unload(java_synthetic_attraibute_t* synthetic_
attribute);

struct java sourcefile attribute {
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unsigned short attribute name_index;
unsigned int attribute length;
unsigned short sourcefile_index;

bi

typedef struct java sourcefile attribute java_sourcefile_attribute t;

java_sourcefile attribute t* java_sourcefile attribute_load(java_attribute info t* attribute,ja
va cp_info_t** cp info);
void java sourcefile attraibute unload(java_sourcefile attribute t* sour

cefile_attribute);

struct java_linenumbertable attribute {
unsigned short attribute name_index;
unsigned int attribute length:
unsigned short line number_table length;
struct In |
unsigned short start pc;
unsigned short line number;
}*line number table;
b

typedef struct java_linenumbertable_attribute java_linenumbertable attribute t;

java_linenumbertable attraibute t* Java_linenumbertable attribute load(java_attribute info t* att
ribute, java cp info_t** cp_ info):
void java_ linenumbertable attraibute unload(java_ linenumbertable att

ribute t* linenumbertable attribute);

struct java_ localvariabletable attribute ({
unsigned short attribute name_ index;
unsigned int attraibute length;
unsigned short iocalivarfableitableilcngth;
struct 1v {
unsigned short start pc;
unsigned short length;
unsigned short name index;
unsigned short descriptor index;
unsigned short index; -
}*local variable table;
}i

typedef struct java_localvariabletable attribute java localvariabletable attribute t;

java localvariabletable attribute t* java_localvariabletable attribute load(java_attribute_info
_t* attribute,java_cp_info_t** cp_info);
void java_localvariabletable attribute unload(java_ localvariabl

etable attribute t* localvariabletable attribute);

struct java deprecated attribute {
unsigned short attribute name index;
unsigned int attribute length;

}i

typedef struct java deprecated attribute java deprecated attribute t;

java deprecated attribute t* jJjava_deprecated attribute load(java_attribute info t* attribute, ja
va cp_info t** cp info);
void java_deprecated_attribute unload(java_ deprecated attribute t* depr

ecated_attribute);

fendif /* _JAVA ATTRIBUTE INFO H */
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/*********)\*****************************&***************************************\k

* ACG

T o

* File : java class.c

* Comments : Java Class File Definition
* Created : 4/4/2002

* Author : Sriram Dayanandan

* File Revision History

ek ok ok Kk ok K Kk Sk ok ok ok ok ke ok ke ok ok ok Kk kR R K ok ok ok ok ok ok sk ok R ok ok ok ok ok ok ok ok ok sk s ok sk ok ok ok ok ok ok ok ok kR ok ok kR R kR ok ko k

#include "include.h"
ffinclude "java class.h"
ffinclude "java_class_loader.h"

static void initialize class(java class t* cls,1int* field offset,1nt* static offset,int* method o
ffset):

static int _find method_offset(java class_t* cls,unsigned char* method name,unsigned char* method

_descriptor);

static void fi1ll interface method offsets(java class t* cls,java _class t* interface class,unsigne

d int* method offsets,int* method offset);

static void 1nit_external class_method_ref(java_class_t* this_class, java_constant_methodref_ info_

t* mi,java class loader t* loader);

static void 1init external class field ref(java_class t* this_class,java_constant_ fieldref info t*
fi,java class_loader_t* loader);

java class t* java class load(java_class_stream t* stream,java class loader t* class loader)

{

int 1;

int g

char name[256] ;

java class_t* p = (java_class _t*)malloc(sizeof (java_class _t));

memset (p, 0,s1zeof (jJava class_t));

java class stream read(stream, &p->magic, sizeof (p—>magic));

p->magic = ntohl (p->magic);
if(p->magic != OxCAFEBABE) {
free (p);

return NULL;
}

java_class_stream_read(stream, &§p->m1inor_ version, sizeof (p->minor version)
java_class_stream read(stream, &p->major_version, sizeof (p->major_version)

)
)

i
;

p->minor version = ntohs(p->minor version);
p->major version = ntohs(p->major_version);

java_class stream_read(stream, &p->constant pool count, sizeof (p->constant pool count));
p->constant_pool_ count = ntohs(p->constant_pool_count) ;
p->constant pool = (Java cp 1nfo _t**)malloc(sizeof(java_cp_info_t*) * (p->constant_pool_ count)

memset (p->constant_pool, J,s1zeof (Java cp info t~) * (p—>constant_pool count));

for(i = 1; 1 < p->constant_pool count; i++) {
p->constant_pool (1] = java_cp_info load(stream);
if(p->constant pool{i]->tag == JAVA CONSTANT_LONG
|| p->constant_pool[i]->tag == JAVA CONSTANT_ DOUBLE) |{
i44;
}
}
. 1
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java class stream read(stream, sp->access_flags, sizeof (p->access_flags)):

p->access flags = ntohs(p->access flags); ’

java class stream read(stream, &p->this class,sizeof(p->this_class));

p->this_class = ntohs(p->this class);

java_class stream read(stream, &ép->super class, sizeof (p->super class));

p->super_class = ntohs(p->super class);
javaﬁclass»streamﬁread(stream,&p—>interfacesAcount,sizeof(p—>1nterfaces¥count));
p->interfaces_count = ntohs(p->interfaces_count);

p->interfaces = (unsigned short*)malloc(sizeof (unsigned short) * p->interfaces count);
java_class_stream_read(stream,p->interfaces, sizeof (unsigned short) * p->interfaces_count);

for ( 0; 1 < p->interfaces_count; i++) {
n

i =
p->interfaces([1] = ntohs(p->interfaces(i]);

}

java class stream read(stream, &p->fields_count, sizeof (p->fields count));
p->fields count = ntohs(p->fields count);

p->fields = (java field info t**)malloc{(p->fields count * sizeof(java field info t*));
memset (p->fields, 0, p->fields count * sizeof(java field info t*));

for{(i = 0; 1 < p->fields count; i++) {
p->fields[1] = javaifield info load(stream);
java_field info initialize(p->fields[i],p->constant pool);
for(y = 1; j < p->constant pool count; Jj++) {
if (p->constant pool[j]->tag == JAVA CONSTANT FIELDREF) ({
java constant fieldref info t* fi = (jJava_ constant fieldref info t*)p->constant po
ol[j]->info: -
1f(fi->class index == p->this class) {
javaicongtantinameandtype:infogt* nti;
nti = (java constant nameandtype_info_t*)p->constant_pool[fi->name and type 1in
dex]->info;
if (nti-»name 1ndex == p->fields[i]->name index
&& nti->descriptor index == p->fields[i]->descriptor index) {

p->fields[i]->field ref = fi;
fi->java field = p->fields[i];

}
}

if (p->constant_pool[j]->tag == JAVA CONSTANT_LONG
|| p->»constant pool[3j]->tag == JAVA CONSTANT DOUBLE) ({
I+

}

java class stream read(stream, §p->methods count, sizeof (p->methods_count)) ;

p->methods_count = ntohs(p->methods_count);
p->methods = (Java_method info_t**)malloc (p->methods_count * sizeof(java_method info t*))
’ memset (n—>methods, 0, n->methods ount * gizapnf{iava mathod 1nfo £*) ) -
memeget (p->method €, 0, p->methods _count * sizeof (Java_methed info By
for(i = 0; 1 < p->methods count; 1++) {
p->methods{1] = java_method info_ load(stream):
java method_info_initialize(p->methods[1],p->constant pool);
for(j = 1; 3 < p->constant pool count; J++) {
1f(p->constant _pool (j}->tag == JAVA CONSTANT METHODREF) {
java_constant methodref info t* mi1 = (java_constant methodref info t*)p->constant
pool[jl->info;
1f (mi->class_index == p->this class) {
2
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java constant nameandtype_info_t* nti;

nti = (Java constant nameandtype_info_t*)p->constant_pool [mi->name and_type in
dex]->info; - B
if (nti->name index == p->methods[i]->name_index
&& nti->descriptor index == p->methods(i]->descriptor index) {
p->methods [1]->method ref = p->constant pool[jl;
mi->java method = p->methods(i1];
}
}
}
1f(p->constant pool[j]l->tag == JAVA CONSTANT LONG
|l p->constant pool[j]->tag == JAVA CONSTANT DOUBLE) {

I+
}

}
java_classistreamrread(Stream,&p*>attribute7count,SLZeof(p—>attrlbute7count));
p->attribute count = ntohs(p->attribute count);
p->attributes = (Java_attribute info t**)malloc(p->attribute count * sizeof(java attribu
te info_t*));
memset (p->attributes, 0, p->attribute count * sizeof(jJava_attribute info t*));
for(i = 0; 1 < p->attribute count; 1++) {
p->attributes([1] = java_attribute_info_load(stream) ;
java_attribute info_initialize(p->attributes[1],p->constant_pool);
}
p->class_loader = class_loader;
/** load super class */
p->super_class_object = NULL;

java cp wnfo_ t* cp = p->constant_pool[p->super_class];

if(cp == NULL)
return p;

if (cp->tag != JAVA CONSTANT_CLASS) {

return p;
}
java_constant_class_info_t* cc = (java constant class_info_t*)cp->info;
java_cp_info_t* cp name = p->constant pool[cc->name 1ndex];
if(cp name->tag != JAVA CONSTANT UTF8) ({

return p;
}
java_ constant_utf8_info t* cu = (java_constant_utf8_info_t*)cp_name->info;
p->super_class object = java class loader loadclass(class loader, (char*)cu->bytes);
p->interface_info = (java_class_t::java_class_interface_info_t*)calloc(p->1nterfaces_count, siz

eof (java class_t::java class interface info t));

for(i = 0; i < p->interfaces_count; i++) {
cp = p->constant pool[p->interfaces{i]];
cc = (java_constant class info t*)cp->info;
java_constant class_info_getname (cc, p->constant pool, name, s1zeof (name) ) ;
p->interface info{i]}.interface class = java_class_loader loadclass(class loader,name);
/*ﬁinitiallzg_class(p—>interface_info[i].interfaceﬂclasstULL,NULL,NULL)T*/
p->interface_infofi].method offsets = (unsigned int*)calloc(p->interface info[1].interfac

e class->total methods, sizeof (unsigned 1nt));

1
3

p—>class_name = NULL;

cp = p->constant pool[p->this class];
if (cp->tag == JAVA CONSTANT CLASS) {
java constant_class_info_t* cc = (Java_constant class_info t*)cp->info;
java:cpiinfo“t* cp_name = p->constant_pool[cc—>name index];
if (cp_name->tag == JAVA CONSTANT UTF8) {
pf>c1ass#name = (java_constant utf8_ info_t*)cp_name->info;
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}
_initialize class(p,NULL, NULL, NULL) ;

return p;

}

void java_ class post init(java class_t* p,java_class_loader_t* class_loader)

{

int j;
for(j = 1; j < p->constant pool count; Jj++) {
if (p->constant pool([]j}->tag == JAVA_ CONSTANT_METHODREEF) {
java_constant methodref info t* mi = (java_ constant methodref info_t*)p->constant_ pool
[j1->info; N
1f(mi->class index != p->this class) {

71n1tﬁexternalwclasskmcthodiref(p,mi,class_loader);

}

} else 1f(p—>constant_pool[j]7>tag == JAVA CONSTANT_FIELDREF) {
java constant fieldref info t* fi = (java constant_ fieldref info t*)p->constant_ pool [}
]->info; a
if(fi->class index != p->this class) {
_init_external_ class_ faield ref(p,fi1,class_ loader);
}
}
if (p->constant pool(j]->tag == JAVA CONSTANT LONG
|| p->constant _pool{3]->tag == JAVA CONSTANT_DOUBLE) {
JH+;

}
}

void java_class_unload(java_class_t* c¢)

{

int i;
int st;
for(i = 1 ; i < c->constant pool count; 1++) {
st = 0;
if(c->constant pool[i]->tag == JAVA CONSTANT LONG
Il c—->constant pool[1]}->tag == JAVA_ CONSTANT_DOUBLE) {
st = 1;

}
java cp 1nfo_unload(c->constant_pool[i]);
i += st;

}

free(c->constant_pool);

free(c->1nterfaces);

for(i = 0; 1 < c->fields_count; i++) {
java field info_unload(c->fields[i]);

}

free(c->fields);

for(i = 0; i < c->methods_count; i++) {
java method_info unload(c->methods[i]);

}

free (c—->methods) ;

for(i = 0; 1 < c->attribute count; i++) {
java_attribute_info_unload(c->attributes[i]);

}

free(c->attributes)

i = 0; 1 < c->i1nterfaces_count; i++) |
free(c->interface info[i].method offsets);
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free(c->interface_info);

free(cy);

int java_class_get_name (java_class_t* c,char* buffer,int length)

java cp info t* cp = c->constant pool[c->this class];
if (cp->tag != JAVA CONSTANT CLASS) {
return 1;
1
java constant class _info t* cc = (java_constant_class_info_ t*)cp->info;
java_cp_info_t* cp_name = c->constant pool{cc->name_index]:
if (cp_name->tag != JAVA CONSTANT_UTF8) {

return 1;
}

java_constant_utf8_info_t* cu = (java_constant utf8 info t*)cp name->1info;

strcpy (buffer, (const char*)cu->bytes);
return 0;

}

java class t* java_class_get_super_class(java_class_t* c¢)

{

return c->super_class_object;

}

void* java class_new 1nstance(java_class_t* cls)

(
}

return NULL;

static int _find method_offset (java_class t* cls,unsigned char* method name,unsigned char* method

descriptor)
{

int 17

for(i = 0; 1 < cls->methods count; 1++) {

if (!stremp( (const char*)cls->methods[i]->method descriptor->bytes,

(const char*)method descriptor
)) A
if(!strcmp( (const char*)cls->methods(i]->method name->bytes,
const char*)method name
)
1

{

s->methods [1] ~->offset;

(
(
)
c

return

}

if (cls->super class object != NULL)

return find method_offset(cls->super_class_object,method_name,method_descriptor);

return -1;

}

static void 1nitialize class(java_class_t* cls,int* field offset,int* static_offset,int* method o

ffset)

{
int
int
int
int
int s

33 e
C'D O 0~

;

;

if(cls->initialized) {

if(field offset != NULL)

*field offset = cls->object size;
if (method offset != NULL)

*method offset = cls—>total methods;
if(static offset != NULL)

*static_offset = cls->static_data_size;
return;
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}

cls->initialized = 1;
if(field offset != NULL)
fo = *field offset;
if (method offset != NULL)
mo = *method offset;
if(static_offset != NULL)
so = *static offset;
if(cls->super_class object != NULL) ({
_inatialize_class(cls->super_class_object, &fo, &s0, &mo) ;
} else {
fo = 0;
mo = 0;
s0 = 0;
}
for(i = 0; 1 < cls->fields count; 1++) {
if(cls->fields(i]->access flags & JAVA FIELD ACC STATIC) {
cls->fields[1]->o0ffset = s0;
S0 += cls->fields[i]->size;
} else {
cls—>fields[1]->0ffset = fo;
fo += cls->fields([i]->size;
}
}
for(i = 0; 1 < cls->methods count; i++) {
if(cls->super class object != NULL)
mp = 7finaimeth5dioffset(ClSA>super class object,
cls->methods[i]~->method name->bytes,
cls->methods[1]->method descriptor->bytes);
else
mp = —-1;
if(mp == -1) {
cls->methods{i]->offset = mo;
mo++;
} else
cls->methods[i]->offset = mp;
}
for(i = 0; 1 < cls->interfaces count; i++) {

f111 interface method offsets(cls,
- - o cls->interface info[1].1interface class,
cls—>interface:info[ij.methodioffsets,
NULL) ;

if(field offset != NULL)
*flefdioffsot = fo;

if (method offset != NULL)
*method offset = mo;

i[(sLaLicioffset = NULL)
*static offset = so;

cls->object size = fo;

cls->total methods = mo;

cls->static_data_size = s0;

}

static void _fill interface method offsets(java class_t* cls,java_class_t* interface_class,unsigne

d int* method offsets,int* method offset)
{

int offset;

int iy

int mp;

if (method offset != NULL)
offset = *method_offset;
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else
offset = 0;
if (interface class->super class _object != NULL) {
_fill interface method offsets(cls,interface_class->super_class_object,method offsets, &off
set);
}
for(i = 0; i < interface class~>methods count; 1++) {
mp = -1;
if(interface class->super_class_object != NULL) {
mp = _find method offset(interface class->super class_object,
interface_cla554>methods[1]7>method_name7>bytes,
interface class->methods[i]->method_descriptor->bytes) ;
}
if(mp == -1) {
mp = find method offset(cls,

interface class->methods[1]->method name->bytes,
interface class->methods[1]->method descriptor->bytes);
if (offset > interface class->total methods) { o
int k;
k= 0;
}
method offsets[offset] = mp;
offset++;

}

if (method_offset)
*method_offset = offset;

}

static void _init_external class method ref(java class t* this_class,java_constant methodref info
t* mi,java class loader t* loader)
{

java constant nameandtype info t* ntai;

java constant utf8 info_ t* name;

java_constant utf8 info t* desc;

java constant_utf8 info t* cls name;

java_constant class_info t* c1;

java class t* ext class;

int i;

nti (java_constant nameandtype_info_t*)this_class->constant_pool [mi->name_and_ type i
ndex]->info;

name = (Java constant utf8 info t*)this class->constant pool[nti->name index}->info;

desc = (java_constant_utf8_info_t*)this_class->constant_pool [nti->descriptor_index]->1in
fo;

ci = (Java constant class info t*)this class->constant pool[mi->class index]->info;

cls name = (jJava_constant_utf8_info_t*)this_class->constant_pool [ci->name_index]->1info;

ext class java class loader loadclass (loader, (char*)cls name->bytes);
for(i = 0; i < ext_class->methods count; i++) {
if (!strcmp((char*)ext class->methods[1]->method name->bytes,
(char*)name->bytes))
if (!strcmp((char*)ext class->methods([i}->method descriptor->bytes,
{(char*)desc—>bytes) ) |
mi->java method = ext class->methods[i];
break;

t

static void _init external_class_field ref(java class_t* this_class,java_constant_ fieldref info_t*
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{

java_constant_nameandtype_info_t* nti;

java_ constant utf8 info_t* name ;

java constant utf8_info t* desc;

java_constant_utf8 info t* cls name;

java constant_class_info_t* ci;

java_class_t* ext_class;

int 1;

nti = (Java_constant_nameandtype_info_t*)this_class->constant_pool[fi->name_and_type i
ndex]->info;

name = (java_constant_uth_infowt*)thls*claSS~>constantApool[nt1—>namc_lndex]—>1nfo;

desc = (java_constant_utf8 info_t*)this_class->constant_pool [nti->descriptor index]->in
fo;

ci = (Java_constant class_info_t*)this_class->constant pool[fi->class_index]->info;

cls name = (java_constant utf8 info t*)this class->constant _pool[ci->name_ index]->info;

ext class = java_class_loader_ loadclass(loader, (char*)cls_name->bytes);

for(i = 0; i < ext_class->fields count; i++) |

if(!strcmp((char*)ext class->fields[1]->fi1eld name->bytes,
(char*)name->bytes)) {

if (!strcmp ((char*)ext class->faelds[1]->field descriptor->bytes,
(char*)desc->bytes)) |
fi->java_field = ext_class->fields[i};
break;
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/********************************************************************************

* ACG

¥ e ——

* File : java_class.h_ o

* Comments : Java Class File Definition
* Created : 4/4/2002

£ 3 -

Author Sriram Dayanandan

* File Revision History

********************************************************************************/

#ifndef _JAVA_CLASS_H_
#define _JAVA_CLASS_H_

#include "java_cp_info.h"
#include "java_field_info.h"
#include "java_method_info.h"
#include "java_class_stream.h”

struct java_class_loader; .
typedef struct java_class_loader java_class_loader_t;

struct java_class {

unsigned 1int magic;

unsigned short minor_version;
unsigned short major_version;
unsigned short constant_pool_count;
java_cp_info_t **constant_pool; -
unsigned short access_flags;
unsigned short this_class;
unsigned short super_class;
unsigned short interfaces_count;
unsigned short *interfaces;
unsigned short fields_count;
java_field_info_t **fields;
unsigned short methods_count;
java_method_info_t **methods;
unsigned short attribute_count;

java_attribute_info_t **attributes; .
/** The following members are for internal representation only. */

java_class_loader_t *class_loader;
struct java_class *super_class_object;
unsigned 1int object_size;
unsigned int static_data_size;
unsigned 1int total_methods;
struct java_class_interface_info {
struct java_class *interface_class;
unsigned int offset;
unsigned int *method_offsets;
typedef struct java_class_interface_info java_class_interface_info_t:
java_class_interface_info_t *interface_info;
int initialized;
java_constant_utf8_info_t* class_name;

};
typedef struct java_class java_class_t;

ﬁage 1
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. java_class.h
%% i
:/The flags used for the access_flags field of the java_class_t structure.

#define JAVA_CLASS_ACC_PUBLIC 0x0001
#define JAVA_CLASS_ACC_FINAL 0x0010
#define JAVA_CLASS_ACC_SUPER 0x0020
#define JAVA_CLASS_ACC_INTERFACE 0x0200
#define JAVA_CLASS_ACC_ABSTRACT 0x0400

java_class_t¥* java_class_load(java_class_stream_t* stream,java_class_loader_t*
class_loader);

void java_class_unload(java_class_t* c); .
1nt b java_class_get_name(java_class_t* c,char* buffer,int
ength);

java_class_t* java_class_get_super_class(java_class_t* c); )

void java_class_post_init(java_class_t* p,java_class_loader_t*

class_loader);

#endif /* _JAVA_CLASS_H_ */

Page 2
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/*'k**********************AA*A'Jc')('k*k*****«k**k************i*k***************w«kk******

* ACG

* e ————

* File : Java_class loader.c
* Comments : Java Class Loader

* Created : 4/9/2002

* Author : Srairam Dayanandan

* File Revision History

Ik ok ok khkhkkkkkkkdkhkhkhkkhkdrhdhkhhhhhhk kA kkkkhk bk k kA XA A bk hokhhhkk bk hhk kxkkhkhkhdkhkhhkk /

#include "i1nclude.h"
#include "java class_loader.h"
#include "java_class_stream.h"

#define JAVA CLASS_HASH TABLE_SEED 131

static unsigned int _hash function(char* s, int seed)
{

unsigned int 1i;

for( i=0; *s; s++ ) 1 = 131*1 + ‘'s;

return{ i % seed );

)

struct java_class hash table item {

char* name;

java_class_t* item;

struct java class hash table_item* next_item;
bi

typedef struct java_class _hash table item java class hash _table item_t;

java class loader t* java class_loader create(char* class_path)

{

java class loader t* class_loader = (java_class loader t*)malloc(sizeof(java class_loader t));
char™* n - P B - -
char* s
char* cp;
int 1;
cp = {char*)malloc(strlen(class_path) + 1);
strcpy (cp,class_path);
class_loader->class_path_count = 0;
p = cp;
while (1) {

p = strchri(p,';"):

if(p == NULL)

break;
class loader->class_path count++;
pt++; - )

}
class_loader->class path count++;
class_ loader->class_path = (char**)malloc(sizeof(char*) * class_loader—>class_path count);

for(i = 0, p = cp, s = cp;; pt+, 1++) {
p = strchr(p,';")’
if(p != NULL) {
*p = 0;
}
Class lvader-»class pathi{i] = (char*jmalloc{strien{s) + 1)’
strcpy (class_loader->class_pathlil,s);
if(p !'= NULL)
5 = p + 1;
else
break:;
}
free(cp):
class_loader->class_cache = (java_class_hash table_item_t*)calloc(JAVA_CLASS_HASH _TABLE_SEED, s

izeof (java _class_hash_table_item t));
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return class_loader;
}

void java class loader destroy(java class_loader_t* class loader)

{

int i;

java class hash table_ item_t *p, *qg;

for(i = 0; i < Elasséloader7>class path_count; i++) {
free(class_loader->class_path[i]);

}

free(class loader->class_path);

for(i = 0; 1 < JAVA_CLASS HASH TABLE_SEED; 1+4) {
p = ((java class hash table_item_t*)class_loader->class_cache) [1] .next_item;
while (p) { -

g = p->rnext 1item;

java_class_unload(p->1temnm);
free(p->name) ;
free(p):
p = di
}
}
free(class loader->class_cache);
free(class loader);

}

java class_t* java_class_loader_ loadclass(java_class_loader t* class_loader,char* class name)
{

char* cn = (char*)malloc(strlen(class name) + 1);
char* P N
java class_hash_table_item_t *1tem, *new_1tem;
unsigned int hash;
int 1;
FPILE* fp;
char path[256];
unsigned char* bytes;
int 1;
java class_stream t* stream;
java class t* cls;
strcpy(cn,class name) ;
p = cn;
while (1) {

p = strchr(p,'."):

if (p == NULL)

break;

*po="/";

p++;
}
hash = hash_function (cn, JAVA_CLASS_HASH_TABLE_SEED) ;
item = ((java class hash table 1tem t*)class_loader->class_cache) [hash] .next item;

while (1tem) {
if (!strcmp (1tem->name, cn))

break;
item = 1tem->next item;
}
if(item != NULL) {

free(cn); -
return item->item;

}

fp = NULL;
/** lookup class path */
for(i = 0; 1 < class loader->class _path count; i++) {

sprlntf(path,"%5/%5.class”,classilogder->classipath[1],cn);
#ifdef WIN32
p = pally;
while (1) {
p = strchr(p,'/"):

if( == NULL)
break;

*p o= "\\';

pt++;

}
ffendif
fp = fopen(path,"rb");
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if (fp)
break;
}
if (! fp) |

free(cn);
return NULL;
}
fseek (fp, 0, SEEK_END) ;
1 = ftell(fp):
bytes = (unsigned char*)malloc(1l);
fseek (fp, 0, SEEK_SET);
fread(bytes, 1,1, fp);
fclose (fp);

stream = javagclassistream_open(bytes,l); 3

free (bytes):

cls = java class_load(stream,class_loader);

java classgstreamﬁclose(stream);

/** add to hash table */

item = ((jJava class hash table_item t*)class_loader->class_cache) [hash].next_item;
new_item = (java_class_hash_table item t*)calloc(l,sizeof (java_class_hash table 1tem t));
new item->item = cls; n - - n -
new_item->name = cn;

new item->next_item = 1tem;
({java_class_hash_table_ item t*)class loader->class_cache) [hash].next_item = new_item;

javaiclass“post_1nit(cls,classgloader):
return cls;
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java_class_loader.h

/*****************************************************************************k**
* ACG

File : java_class_loader.h

Comments : Java Class Loader Header

Created : 4/9/2002 -

Author : Sriram Dayanandan

Yo

R S

* File Revision History

********************************************************************************/

#1fnqef _JAVA_CLASS_LOADER_H_
#define _JAVA_CLASS_LOADER_H_ ] '

#include "java_class.h"”

struct java_class_loader {
int class_path_count;
char** class_path;
void* class_cache;

};

typedef struct java_class_loader java_class_loader_t;
jayg_c1ass_1oader_t* java_class_loader_create(char* class_path);

vO1

java_class_loader_destroy(java_class_loader_t* class_loader);

java_class_t* java_class_loader_loadclass(java_class_loader_t*

class_loader,char* class_name);

#endif /* _JAVA_CLASS_LOADER_H_ */

Page 1
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/**********+******k**************************k*.{»*********k*************y*********

* ACG

*

* File : java class_stream.c

* Comments : Java Class Stream Implementation
* Created : 4/4/2002

* Author : Sriram Dayanandan

* File Revision History

***«k«k*******{r****kkkA"A'*A"k)(k'A"k’A"A7\*’k'k'k*k***'A")<’k’A'*‘A“k**?\“k‘k’k’A"A“k***’k*’k'k'k'k'ki**kk'kk*‘k****/

finclude "include.h"
#finclude "java_class_ stream.h"

java class_stream t* java class_stream open(unsigned char* stream, int length)
{
java_class_stream t* p;

p = (Java class_stream t*)malloc(sizeof (jJava class_ stream t));
menset (p, 0, sizeof (java_class_stream t)); N
p->length = length;

p->stream bytes = (unsigned char*)malloc(length);

memcpy (p—>stream_bytes, stream, length) ;
return p;

}

void java class stream_close(java_class_stream_t* stream)

{
free(stream->stream bytes):
free (stream) ;

int java class_ stream_read(java_class_stream_t* stream,void* p,int count)

int r;

int left;

left = stream->length - stream->position;
r = count < left ? count : left;

mencpy (p, stream->stream bytes + stream->position,r);
stream->position += r;
return r;

int java class stream write(java class_stream t* stream,void* p,int count)
return 0;

int java class stream unread(java_class stream t* stream, 1nt count)

if (stream->position > count)
stream->position -= count;
else
stream->position = 0;
return count;
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java_class_stream.h

/***s'e****************************************7’:***********************************

* ACG

T e ——

* File : java_class_stream.h

* comments : Java Class Stream Header
* Created : 4/4/2002

%

Author : Sriram Dayanandan

* File Revision History

e s e e e e e e e e e
#1fnqef _JAVA_CLASS_STREAM_H_
#define _JAVA_CLASS_STREAM_H_
struct java_class_stream_{
unsigned int Tength;
unsigned int position;
) unsigned char* stream_bytes;

typedef struct java_class_stream java_class_stream_t;

java_class_stream_t* java_class_stream_open(unsigned char* stream, int length);

void java_class_stream_close(java_class_stream_t*
stream); . . .
int . . java_class_stream_read(java_class_stream_t*
stream,void* p,int count); :

int

java_class_stream_write(java_class_stream_t* stream,void* p,int count);

int

java_class_stream_unread(java_class_stream_t* stream,int count);

void java_class_stream_reset(java_class_stream_t*
stream); .

unsigned int java_class_stream_get_length(java_class_stream_t* stream);

#endif /* _JAVA_CLASS_STREAM_H_ */

Page 1
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java_class_stream.h

7***************)'c'k************7‘:**)'c'k'k********************s‘c************************

* ACG

H e —

* File : java_class_stream.h

* Comments : Java Class Stream Header
* Created : 4/4/2002

* Author : Sriram Dayanandan

* File Revision History

**;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;II’;;;;;;;;;;;;;;;*********H****/
#ifndef _JAVA_CLASS_STREAM_H_
#define _JAVA_CLASS_STREAM_H_
struct java_class_stream_{
unsigned int Tength;
unsigned int position;
unsigned char* stream_bytes;.
};

typedef struct java_class_stream java_class_stream_t;

java_class_stream_t* java_class_stream_open(unsigned char* stream, int length);
] ] p

void java_class_stream_close(java_class_stream_t*

stream); . . .
' int ) . java_class_stream_read(java_class_stream_t*

stream,void* p,int count);

int '

java_class_stream_write(java_class_stream_t* stream,void* p,int count);

int

java_class_stream_unread(java_class_stream_t* stream,int count); )

void java_class_stream_reset(java_class_stream_t*

stream); ] .

unsigned int java_class_stream_get_length(java_class_stream_t* stream);

#endif /* _JAVA_CLASS_STREAM_H_ */
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java_convertor.h

/********************************************************************************

* ACG

T

* File : java_convertor.h

* Comments : Java Convertor Interface

* Created : 4/16/2002 4
*

Author : Sriram Dayanandan

* File Revision History
*

.* | No |Date | Comment | Author |
B e e o  — ————— ——— — ———_—— o~ = ——— e ——
* | 0 |4/16/2002 | Created. | sriram |

********************************************************************************/

#ifndef _JAVA_CONVERTOR_H_
#define _JAVA_CONVERTOR_H_

#include "java_class.h"”
#include "java_class_loader.h"

.E¥pedef void (*1

] ava_convertor_convert_t) (void* convertor,java_class_t*
s,java_class_

oader_t* Toader);

struct java_convertor {
java_convertor_convert_t convert;
3

typedef struct java_convertor java_convertor_t;

#endif /* _JAVA_CONVERTOR_H_ */

Page 1
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java_convertor_factory.h

/********************************************************************************

* ACG .

T

* File ;. java_convertor_factory.h
* Comments : Java Convertor Factory

* Created : 4/16/2002

* Author : Sriram Dayanandan

* File Revision History

* | No |Date | Comment | Author |
B e o e e e —— — ———— e ————— e
* | 0 |4/16/2002 | Created. | sriram |

********************************************************************************/

#ifndef _JAVA_CONVERTOR_FACTORY_H_
#define _JAVA_CONVERTOR_FACTORY_H_

#include "java_convertor.h"

java_convertor_t* java_convertor_factory_get_convertor();

) ) ] y-9 N .
java_convertor_t* java_convertor_factory_release_convertor(java_convertor_t*

convertor);

#endif /* _JAVA_CONVERTOR_FACTORY_H_ */

Page 1
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/***'k****%*********************;\**k*******\k***k***i*****i**k*kk**********k********

* ACG

* [Rp—

* File : jJava _cp_info.c

* Comments : Java Constant Pool Info
* Created : 4/4/2002

* Author : Sriram Dayanandan

* File Revision History

****'J(*****-k***********************k*******'k*'k***********************************/

#include "include.h"
#include "java_cp_info.h"

java constant_class_info t* java constant_class_info load(java class stream t* stream)
{
java constant_class_info t* p = (java constant class_info_t*)malloc(sizeof (java_constant class
info t)): .
~  p->tag = JAVA_CONSTANT_ CLASS;
java class_streamiread(stream,&pv>name_1ndex,Sizeof(p—>name_index));
p->name_index = ntohs(p->name_index);
return p;

}

void java constant_class_info_unload(java constant_class_info_t* constant_class 1nfo)
{
free (constant_class_info);

}

int java constant_class info_getname(java_constant class_info_t* constant class i1nfo,java_cp_info_
t** cp info,char* buffer,int size)
{

java_cp_info_t* cp name = cp_infolconstant_class_info->name_index];

if (cp_name->tag != JAVA CONSTANT UTF8) {

return 1;

b

java_constant utf8_info t* cu = (java constant_utfs8 info t*)cp name->info;

strcpy (buffer, (const char*)cu->bytes);

return 0;

}

java_constant_double_info t* java constant double info_load(java class_stream t* stream)

{

java_constant double_info_t* p = (java_constant double_info_t*)malloc(sizeof(java_constant_dou
ble_info_t)):
p->tag = JAVA CONSTANT_ DOUBLE;

java class stream_read(Stream,p—>h1gh7bytes,Slzeof(p—>highfbytes));
java class_stream read (stream, p->low bytes,sizeof (p->low_bytes));
return p;

}

void javaﬂconstantidoubleginfoiunload(java_constantidouble'info_t* constant double_info)
{
free (constant_double info);

}

java constant fieldref info_t* java_constant_fieldref info load(java_class_stream_t* stream)
{
java_constant_fieldref info t* p = (java_constant_fieldref info_t*)malloc(sizeof(java_constan
t fieldref i1nfo_t));
p->tag = JAVA CONSTANT_ FIELDREF;
java_class_streamﬁread(Strcam,&p—>classflndex,sizeof(p7>classandex));
p->class_index = ntohs(p->class_index);
java_class stream~read(stream,&p—>name_and_type71ndex,SLZeof(p~>name and type_ index));
p->name_and_type_ index = ntohs (p->name_and_ type_index); N -
return p;
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void java constant_fieldref_info_unload(java_constant fieldref info t* constant_ fieldref_info)
{
free(constantﬁfieldref‘info);

}

java constant_float_info t* java constant _float_info load(java_class_stream t* stream)
{
java constant float_info_t* p = (java_constant float info t*)malloc(sizeof (Java_constant float
info_t)):
~  p->tag = JAVA_CONSTANT FLOAT;
javaiclass;streamgread(Stream,p—>byte5,Slzeof(p—>bytes));
return p;
}

void java_constant_ float_info_unload(java constant float info t* constant_float_info)
{
free (constant float_info};

}

java_constant_integer info t* java_constant integer_info_load(java_class_stream_t* stream)
{

java constant_integer_info t* p = (java constant_integer_info_t*)malloc(sizeof (java_constant 1
nteger info t));

p->tag = JAVA CONSTANT_ INTEGER;

java classistreamiread(Stream,p‘>bytes,s1reof(p—>byteS)):

return p;

}

void java constant_integer info_unload(java constant_integer info_ t* constant_integer info)
{

free (constant integer_ info);
}

java constant interfacemethodref info t* java constant interfacemethodref_ info load(java class_str
eam_t* stream)
{

java constant anterfacemethodref info_t* p = (java constant_interfacemethodref info_ t*)mall
oc(sizeof (Java constant interfacemethodref info t)); h h

p->tag = JgVA7CONSTANT71NTERFACEMETHODREF;

java classistreamfread(stream,&p—>class_index,s1zeof(p4>classiindex));

p->class_index = ntohs(p->class_index);

java_class SLreamﬁread(stream,&p—>name_and_typeiindex,Slzeof(p—>nameAandftypeilndex)):

p->name_and_type index = ntohs (p->name_and_type_index);

return p;

1

void javaiconstant~1nterfacemethodrcfilnfoiunload(java_constantilnterfacemethodrefiinfoit* constan
t interfacemethodref info)
{
free (constant interfacemethodref info);
}

java_constant_ long info t* java_constant long_info_load(java_class stream t* stream)
{
java constant_long_info t* p = (]avaiconstant_lonq_lnfoit*)malloc(sizeof(javaiconstantilongiin
fo t)):
p->tag = JAVA CONSTANT_ LONG;
javaiclassﬁstreamfread(stream,p7>highmbytes,sizeof(p—>h1gh_bytes)):
javafclassistream_read(Stream,p—>lowébytes,sizeof(p~>lowAbytes));
return p;
}

void java_constant long_info uniocad(java_counstant_long_info t* constant _long inio)
{
free(constant_long_info);

}

java_constant_methodref info t* java constant methodref info_ load(java_class stream t* stream)

{

java constant_methodref info t* p = (Java_constant_methodref info_t*)malloc(sizeof(java_consta
nt methodref info_t));

p->tag = JAVA CONSTANT_METHODREF;
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java class stream read(stream, &p->class_index, sizeof (p->class_index));

p->class index = ntohs(p->class index);

java class streamiread(stream,&Ef>nameiand_type#1ndex,sizeof(p—>namemand7type“index));
p->name_and_type index = ntohs(p->name_and_type_index);

p->java method = NULL;

return *p;

}

void java_constant_methodref_ info unload(java_constant_methodref info_t* constant_methodref info)
{
free (constant methodref info);

}

java constant_nameandtype_info_t* Java_constant nameandtype_ info_load(java_class_stream t* stream)
{

java constant_ nameandtype info t* p = (Java_constant nameandtype info t*)malloc(sizeof (java
constant nameandtype info_t)); -

p->tag = JAVA CONSTANT_NAMEANDTYPE;

java_class_stream read(stream, &p->name_1index, sizeof (p->name 1ndex));

p->name_1index = ntohs(p->name_index);

java_class_stream read(stream, &ép->descriptor index, sizeof (p->descriptor_index));

p->descraiptor index = ntohs(p->descriptor index);

return p;

}

void java_constant_nameandtype_info_unload(java_constant_nameandtype_ info t* constant nameandtype
info)
!

free (constant nameandtype 1info);

}

java constant_string_info t* java constant string info load(java class_stream t* stream)
{
java_constant_string anfo_t* p = (java_constant_string_info_ t*)malloc(sizeof(jJava constant str
ing info t));
p->tag = JAVA CONSTANT STRING;
java class stream read(stream, &p->string index, sizeof(p->string index)):
p7>5€ring 1ndex = ntohs(p—>str1nq_index);
return p;¥

}

void java constant string info unload(java constant string info t* constant string info)
{
free(constant string info);

}

java constant utf8 info_t* Jjava constant utf8 info load(java class_stream t* stream)
{

java constant_utf8 info t* p = (Java_constant utf8 info t*)malloc(sizeof(java_constant_utf8 in
fo t)):

p->tag = JAVA CONSTANT UTFS8;

java class stream read(stream, &p->length,sizeof(p->length));

p->length = ntohs(p->length);

p->bytes = {(unsigned char*)malloc(p->length + 1);

java class stream read(stream,p->bytes,p->length);

p->bytes[p->length] = 0;

return p;

}

void java constant_utf8 info_unload(java constant_utf8_info_t* constant_utf8 info)
{

free (constant_utf8_info->bytes) ;

free (constant utf8 info);

}
java _cp info t* java_cp info_load(java_class_stream_ t* stream)
{
java_cp info t* p = (java cp info t*)malloc(sizeof(java_cp_info_t));

memset (p, 0, sizeof (java _cp_info t)):;

javaiclassﬂstreamiread(stream,&p4>tag,sizeof(p~>tag));
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switch (p—>tag) {
case JAVA CONSTANT CLASS

o~ >1nfo = (un51gned char*)java_constant_clas s info_load(stream);
break;

case JAVA CONSTANT FIELDREF
p->info = (unsigned char*)java constant_ fieldref info_load(stream) ;
break;

case JAVA CONSTANT METHODREEF
p- >info = \un31gned char*)java constant methodref info_load(stream);
break;

case JAVA CONSTANT INTERFACEMETHODREF
P >1nfo = (un51gned char*)java_constant_ interfacemethodref info Load(etream)
break;

case JAVA CONSTANT STRING
- >info = (unSJgned char*)java_constant _string_info _load(stream) ;
break;

case JAVA CONSTANT INTEGER
- >1nfo = (unglgned char*)java constant_ integer info_ load (stream) ;
break;

case JAVA CONSTANT_FLOAT
p->1nfo (unsigned char*)java constant_float_info load(stream);
break;

case JAVA _CONSTANT LONG

p->info (unsigned char*)java constant long _info_load(stream);
break:;

case JAVA CONSTANT DOUBLE
p->info = (unsigned char*)java constantidouble*infoiload(sLLeam);
break; -

case JAVA CONSTANT NAMEANDTYPE :
p->info = (un51gned char*) java constant_nameandtype_info _load({stream) ;
break;

case JAVA CONSTANT UTF8
p->info = (unsigned char*)java constant_utf8_info_ load(stream);
break;

default:
javavclass_stream_unread(Streamdsizeof(p—>tag))
break;

}
return p;
}

void javaicpilntogunload(java_cp_lnfo_t* cp info)
{
switch(cp info->tag) {
case JAVA CONSTANT CLASS
java constant class info_unload((java_constant | class_info_t*)cp_ info->info);
break;
case JAVA CONSTANT FIELDREF
java_ Lonstant fleldref info unload((java_constant_ fieldref info_t*)cp_info->1info);
break;
case JAVA CONSTANT METHODREEF
Jjava constant m@thodref info unload((java constant_methodref info_t*)cp_info->info);

break;
case JAVA CONSTANT INTERFACEMETHODREF
java constant interfacemethodref info unload((java_constant interfacemethodref info_ t*)cp_
info->info);
break;

case JAVA CONSTANT_ STRING
javaigonstantvstringilnfofunload((3ava4constant¥strlng_lnfo_t*)cpilnf0w>1nfo);
break:

case JAVA CONSTANT INTEGER :
java constant 1nt9ger info unload( (java_constant _integer_anfo_t*)cp_info->info);
break;

case JAVA_CONSTANT_FLOAT
javaiconstantffloat_lnfoiunload((java7constant_float_info_t*)cpvlnto—>info);
break;

case JAVA CONSTANT LONG
java constant long info unload((java_constant_ long info t*)cp_ info->info);
break;

case JAVA_CONSTANTiDOURLE
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java constant double info unload({(java_constant_double info t*)cp_info->info);
break; )
case JAVA CONSTANT NAMEANDTYPE
Jjava | constant nampandtype info unload( (Java_ constant nameandtype info_ t*)cp_ info->info);
break;
case JAVA CONSTANT UTES
Jjava_ gonstant utf8 info unload((java_constant ~utf8 info_t*)cp_info- >info);
break;
}

free(cp_info);
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* RACG

*

* File : java_cp_info.h

* Comments Java Constant Pool Information
* Created : 4/4/2002

* Author : Srairam Dayanandan

* File Revision History

e ek ke ok Skok ok ok ok ok ok Sk ok K kK ks sk R ok Tk kK K kR ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok Sk ok ok ok ok ok ok ok ok ke k k ok ok ok ko Sk ok ok K ok ko ok /

#ifndef JAVA CP INFO H_
#define JAVA CP INFO H

#include "java_ class stream.h"

struct java field info;
typedef struct java_field info java_field info_ t;

struct java _method info;
typedef struct java method info java method info !

struct java_cp_ info {

unsigned char tag;
unsigned char* info;
unsigned int index;

bi
typedef struct java cp info java cp info t;

java cp_info_t* java cp info load(java_class_stream t* stream);
void java cp info unload(java cp info t* cp info);

/**
* The values that the "tag" field can take.
*/

#define JAVA CONSTANT_ CLASS
fdefine JAVA CONSTANT FIELDREF
fidefine JAVA CONSTANT METHODREF
#define JAVA CONSTANT_ INTERFACEMETHODREF
fidefine JAVA CONSTANT_ STRING
#define JAVA CONSTANT INTEGER
fidefine JAVA CONSTANT_ FLOAT
#define JAVA CONSTANT LONG
#define JAVA CONSTANT DOUBLE
#define JAVA CONSTANT NAMEANDTYPE
#define JAVA CONSTANT UTF8

= O

PR Chd oo
N

struct java constant class info {
unsigned char taq;
unsigned short name_index;

Vi
typedef struct java constant class_info java constant_ class_info_t;

java constant_class _info_t* java constant class_info load{(java_class Stceam L™ stream);

void java_constant_class info unload(java constant class info t* constant c
lass info); - - a N
int Java_constant_class_info_getname (java_constant class_info_t* constant_

class_info,java_cp info_t** cp_info,char* buffer,int size);

struct java_constant fieldref_ info {

unsigned char tag;
unsigned short class index;
unsigned shoxrt name and_type index;
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/** For internal representation only */
java_field info_t* java_faield;
}i

typedef struct java_constant fieldref info Jjava constant fieldref info t:;
java_constant_fieldref info_t* Jjava_constant_fieldref info_ load(java_class_stream t* stream);
void java constant fieldref info_unload(java_constant_fieldref info_t*

constant_fieldref info);

struct java constant _methodref info {

unsigned char tag;
unsigned short class_index;
unsigned short name_and_type index;

/** For internal representation only */
java_method_info t* java method;

)i
typedef struct java_ constant_methodref info java constant methodref info t;
java_constant_methodref info_ t* java_constant _methodref info lcad(java class stream t* stream);

void java_constant_methodref info_unload(java_constant_methodref info t
* constant _methodref info);

struct java constant interfacemethodref info {

unsigned char tag;
unsigned short class index;
unsigned short name_and_type index;

bi
typedef struct java_constant_interfacemethodref info java_constant interfacemethodref info t;

java _constant interfacemethodref info t* java constant interfacemethodref info load(java class str
eam_ t* stream); B N N
void java constant interfacemethodref info unload(java constan
t interfacemethodref info_ t* constant_ interfacemethodref info): ) -

struct java_constant string_info {
unsigned char tag;
unsigned short string index;

bi
typedef struct java_constant_string info java _constant string_ info_ t;

java_constant_string info t* java_ constant string info load(java class_stream_ t* stream);
void java_constant_string info unload(java_constant string info_ t* cons
tant_string info);

struct java_constant_integer_info {
unsigned char tag;
unsigned char bytes{4];

b

typedef struct java_constant_integer info java constant integer info t;

java_constant_integer_info t* java_constant_integer info load(java_class_stream t* stream);
void java_constant integer info_unload{(java_constant integer info t* co
nstant_integer info);

struct java_constant_float info {
unsigned char tag:
unsigned char bytes[4];

Vi

typedef struct java_constant_float info java_ constant_ float _info t;
java constant_float info_t* java_constant_float info_load(java_class stream t* stream);
void java_constant_fleoat_info_unload(java constant float info t* constant f

loat info);

struct java_constant_long_info {
unsigned char tag;
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unsigned chavr high bytes(4};
unsigned char low bytes[4];
}i

typedef struct java_constant_ long info java_constant long_info_t;
java constant_long info t* Java_constant_long_info_ load(java_class_stream_t* stream);
void java_constant_long_ info_unload(java_constant_long_ainfo_t* constant lon

g_info);

struct java_constant double_info {

unsigned char tag;
unsigned char high bytes(4];
unsigned char low _bytes[4];

y i
typedef struct java_constant_double info java constant double info_t;

java constant_double info t* java_constant double info load(java_class_stream t * stream);
void java_constant_double info _unload(java_constant_double info t* constan
t double info);

struct java constant nameandtype info {
unsigned char tag;
unsigned short name index;
unsigned short descriptor_index;

}i

typedef struct java_ constant_nameandtype info java constant nameandtype info t;

Jjava constant nameandtype_info t* java constant nameandtype info_load(java class_stream t* strea
m) ;
void java constant nameandtype info unlcocad{java constant nameandtyp

e info t* constant_nameandtype info);

struct java constant utf8 info ({
unsigned char tag;
unsigned short length;
unsigned char* bytes;

b

typedef struct java_constant_utf8 info java_constant_utf8 info t;
java constant utf8_info t* Jjava constant_utf8 info_ load(java_class_stream t* stream);

void Java_constant_utf8_info unload(java_constant_utf8_ info t* constant_utf
8 info);

fendif /* JAVA CP_INFO H_*/
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/****************************k**********k*******i'k***‘k********ﬁ***************k**

* ACG

S ——

* File java field_info.c

* Comments Java Field Information
* Created 4/4/2002

* Author Sriram Dayanandan

* File Revision History

*}(******‘A*k*):**&****9«************i************************)\A‘v\‘)«‘k‘k**k‘k\k\k***********/

#include "include.h"
#include "java field_info.h"

static void _set field size(java_field info t~ field 1info,const char* field descriptor)
{
fieldklnfo—>dlmensions = 0;
field info->type JAVA FIELD_TYPE PRIMITIVE;
fieldllnfo—>fieldidescriptor;ptr = field descriptor;

It

switch(fleldAdescriptor[O]) {

case 'B':
field 1nfo->size = sizeof (unsigned char);:
break;
case 'C':
field info->size = sizeof (unsigned short);
break;
case 'D':
field info->size = sizeof (double);
break;
case 'IF':
field info->size = sizeof (float);
break;
case 'I':
field info->size = sizeof (int);
break;
case 'J':
#ifdef WIN32
field info->size = sizeof( _1nt64);
felse
field info->size = sizeof (long);
fendif
break;
case 'L':
field info->size = si1zeof (int);
fleldilnfo—>type = JAVAfFIELDiTYPEiREFERENCE;
break;
case 'S':
field‘info—>size = sizeof (short);
break;
case 'Z':
field_1nfo—>size = sizeof (int);
break;
}
if(fjeldidescrlptor[O} == '"[") {

const char *p = field descriptor;
while(*p && *p == '[') {
field info->dimensions++;
P+t -
) .
field info->field descriptor_ptr
switch (*p) {
case 'B':
field info->size =
break;

case 'C':

pr

sizeof (unsigned char):
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field_info->size
break;
case 'D':
field info->size
break;
case 'F':
field info->size
break;
case 'I':
field 1nfo->size
break;
case 'J':
#ifdef WIN32
field info->size
#else
field info->size
#endif
break;
case 'L':
field info->size
field info->type
break;
case 'S':
fi1eld 1nfo->size
break;
case 'ZL':
field info->size
break;

}

A L A

sizeof (unsigned short);

sizeof (double) ;

sizeof (float);

sizeof (1nt) ;

sizeof (_ 1nto64);

sizeof (long);

sizeof (1nt) ;
JAVA FIELD TYPE REFERENCE;

si1zeof (short) ;

sizeof (int) ;

java field info t* java field info_ load(java class_stream_ t* stream)

{

1

A W ZT R O e

int i;

java field info t* p = (java_field info t*)malloc(sizeof (java field info_t));

java class Qtream read(stream, &p— >access flags,sizeof (p—>access flags)),

p->a hreqq_flags = ntohs (p->access flags);

java class otreamiread(stream,&p—>namerlndex,sizeof(p—>name index) ) ;

p->name index = ntohs(p->name 1index); o

java_ class stream read(stream sp->descriptor index, sizeof (p->descriptor_index));

p—\descrjptor index = ntohs(p->descriptor index);

java class stream read(stream,&p >attributes count, sizeof (p->attributes _count) ) ;

p- >attr1butes count = ntohs{p->attributes count) ;

p- >attributes = (java attribute info_ L**)malloc(ﬁlzeof(java attribute info t*) * p->attributes
_count);

for(i = 0; 1 < p->attributes count; 1++) {

p->attributes([1] = java attribute_info_load(stream);

}
return p;

}

void java field info_unload(java_field_info t* field info)

{

int i;

java field_info_uninitialize(field info);
for(i = 0; 1 < field info->attributes count; i++) {
java attribute_ info ~unload(field 1nfo->attributes([i]);

}

free(field info->attributes);

free(field info);
}

void java field info_initialize(java_field_info_t* field info,java_cp infox= cp info)

{

int i:

for(i = 0; i < field info->attributes count; i++) {

java_attribute info 1n1t1allze([1eld info->attributes([i],cp info);

}

/** initialize internal representation members */
/** get a reference to the field_name dairectly */

field info->field_ name =

/** get a reference to the field's descrlptor directly */

2

(java constant utf8 info t*)cp_infol[field info->name_index]->info;
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field info->field_ descriptor =
x]->info;

/** set the field's size etc */

_set field size(field_info, (const char*) field info->field descriptor->bytes);

(]avavconstant*utfolnfo_t*)cpiinfo[field_info—>descr1ptoriinde

b

void java‘fleldflnfofuninltiallze(Javaifield_info_t* field_info)
{

int i;

for(i = 0; 1 < field info->attributes_count; i++) |
java*attribute_infoiunlnitlalize(fleldﬁlnfo—>attribuLes[i]);

}
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/*****k**k***********************************************************************
* ACG

File : java_field_info.h

comments : Java Field Information

Created : 4/4/2002

Author : Sriram Dayanandan

%

ECE e R )

* File Revision History

***********k********************************************************************/

#ifndef ~JAVA_FIELD_INFO_H_
#define _JAVA_FIELD_INFO_H_

#include ’ Java attribute_info.h"
#include ]ava class_stream.h”
#include "java_cp_info.h"

struct java_field_info {

unsigned short access_flags;
unsigned short name_1index;
unsigned short descriptor_index;
unsigned short attributes_count;
java_attribute_info_t **attributes;

/¥* These members are for internal representation only. */
unsigned int offset;

unsigned int size;

unsigned int dimensions; )
unsigned int type; 5
java_constant_utf8_info_t* field_name;
Jjava_constant_utf8_info_t* field_descriptor;

Java_constant_fieldref_info_t* field_ref:
const char¥*
field_descriptor_ptr;

typedef struct java_field_info java_field_info_t;

1
de e L)

* The bits in the access_flags field

¥

#define JAVA_FIELD_ACC_PUBLIC 0x0001
#define JAVA_FIELD_ACC_PRIVATE 0x0002
#define JAVA_FIELD_ACC_PROTECTED 0x0004
#define JAVA_FIELD_ACC_STATIC 0x0008
#define JAVA_FIELD_ACC_FINAL 0x0010
#define JAVA_FIELD_ACC_VOLATILE 0x0040
#define JAVA_FIELD_ACC_TRANSIENT 0x0080
/¥ v

" x The values for the 'type' field

*

#defjne JAVA_FIELD_TYPE_PRIMITIVE 0
#define JAVA_FIELD_TYPE_REFERENCE 1
Page 1
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java_field_info_t* java_field_info_load(java_class_stream_t* stream);
voi java_field_info_unload(java_field_info_t*
field_info); )

void java_field_info_initialize(java_field_info_t*
field_info,java_cp_info** cp_info); oo
void java_field_info_uninitialize(java_field_info_t*

field_info);

#endif /* _JAVA_FIELD_INFO_H_ */
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java_lang_oObject.c
#include "java_lang_oObject.h”
#include "Jjava_lang_Object_runtime_class.h”
int _initialized = 0; R
char _constant_0[] = "java/lang/stringBuffer”; .
unsigned short _constant_1 = 0;
unsigned short _constant_2 = 2;
unsigned short _constant_3 = 24;
unsigned short _constant_4 = 26;
char _constant_5[] = "@";
unsigned short _constant_6 = 26;
unsigned short _constant_7 = 3;
unsigned short _constant_8 = 21;
unsighed short _constant_9 = 26;
unsigned short _constant_10 = 6;
char _constant_11[] = "java/1ang/I11ega1ArgumentException";
char _constant_12[] = "timeout value is negative";
unsigned short _constant_13 = 14;
int _constant_14 = 1061293824;
char _constant_15[] = "java/lang/I1legalArgumentException”;
char _constant_16[] = "hanosecond timeout value out of range”;

static
static
static
static
static
static

unsigned short _constant_17 = 14;
int _constant_18 = 547424000;
unsigned short _constant_19 = 9;
unsigned short _constant_20 9;
unsigned short _constant_21 1;

i

%ava_object_t* java_lang_object_create()

java_object_t* o = (java_object_t*)calloc(l,sizeof(java_object_t));

o->runtime_class = java_lang_oObject_runtime_class_get();
java_object_adref(o);

o->data = calloc(0,1);
return o;

1nf java_lang_object__init__(java_method_frame_t* method_frame)

JAVA_RETURN;

return 0;

int java_lang_Object_registerNatives_(java_method_frame_t* method_frame)

return 0;

1nt java_lang_object_getcClass_(java_method_frame_t* method_frame)

return 0;

}nt java_lang_object_hashcode_(java_method_frame_t* method_frame)

return 0;

int java_lang_object_equals_Ljava_lang_Object_(java_method_frame_t* method_frame)
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{
JAVA_ALOAD_O(method_frame) ;
JAVA_ALOAD_1(method_frame) ;
JAVA_IF_ACMPNE (method_frame, 1abe1_9);
JAVA_ICONST_1(method_frame); f
JAVA_GOTO(method_frame, labe1_10);

‘Tabel1_9:
JAVA_ICONST_O(method_frame);

label_10:
JAVA_IRETURN(method_frame);

} return 0;

}nt java_lang_object_clone_(java_method_frame_t* method_frame)

) return 0O;

}nt java_lang_object_tostring_(java_method_frame_t* method_frame)
JAVA_DUP (method_frame);
JAVA_INVOKESPECIAL (method_frame,0,0,_constant_0,2,1);
JAVA_ALOAD_O(method_frame) ;
JAVA_LDC(method_frame,_constant_5,8);
JAVA_ALOAD_O(method_frame) ;
JAVA_INVOKESTATIC(method_frame,21,1,_constant_0,2,1);

) return 0;

}nt java_lang_Object_notify_(java_method_frame_t* method_frame)

} return O;

}nt java_lang_object_notifyAll_(java_method_frame_t* method_frame)

) return 0;

}nt java_lang_object_wait_J(java_method_frame_t* method_frame)

) return O;

}nt java_lang_object_wait_J_I(java_method_frame_t* method_frame)

JAVA_LLOAD_1(method_frame);
JAVA_LCONST_0O(method_frame) ;
JAVA_LCMP(method_frame);
JAVA_IFGE(method_frame, label_16);
JAVA_DUP(method_frame);
JAVA_LDC(method_frame,_constant_12,8);

Tabe] 16JAVA_INVOKESPECIAL(method_frame,14,1,_constant_15,2,2);

abel_16:

P JAVA_ILOAD_3(method_frame) ;

JAVA_IFLT(method_frame, label1_26);
JAVA_ILOAD_3(method_frame) ;
JAVA_LDC(method_frame,_constant_14,3);
JAVA_IF_ICMPLE (method_frame, label_36);

label_26:
JAVA_DuUP(method_frame);
JAVA_LDC(method_frame,_constant_16,8);
JAVA_INVOKESPECIAL (method_frame, 14,1, _constant_15,2,2);
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label_36:
JAVA_TILOAD_3(method_frame);
JAVA_LDC(method_frame,_constant_18,3);
JAVA_IF_ICMPGE (method_frame, label_52);
JAVA_ILOAD_3(method_frame);
JAVA_IFEQ(method_frame,Tabel1_56);
JAVA_LLOAD_1(method_frame);
JAVA_LCONST_O(method_frame);

- JAVA_LCMP (method_frame) ;

JAVA_IFNE (method_frame, Tabel_56);

label_52:
JAVA_LLOAD_1(method_frame); . s
JAVA_LCONST_1l(method_frame);
JAVA_LADD(method_frame);
JAVA_LSTORE_1(method_frame);

label_56:
JAVA_ALOAD_O(method_frame);
JAVA_LLOAD_1(method_frame);
JAVA_RETURN;

return O;
int java_lang_object_wait_(java_method_frame_t* method_frame)
¢ JAVA_ALOAD_O (method_frame) ; ‘
JAVA_LCONST_O(method_frame);
JAVA_RETURN;
return O;
int java_lang_object_finalize_(java_method_frame_t* method_frame)
{ JAVA_RETURN;
return O;
int java_1ang_05ject_;c1init__(java_method_frame_t* method_frame)
JAVA_RETURN;

return 0;
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java_lang_object.h
#ifndef _java_lang_oObject_H_
#define _java_lang_Object_H_
#include "java_object.h”
#include "java_method_frame.h"

java_object_t* java_lang_Object_create();
void java_lang_Object_release();

int java_lang_Object__init__(java_method_frame_t* method_frame);

int java_lang_oObject_registerNatives_(java_method_frame_t* method_frame);

int java_lang_oObject_getClass_(java_method_frame_t* method_frame);

int java_lang_object_hashcCode_(java_method_frame_t* method_frame);

int java_lang_object_equals_Ljava_lang_Object_(java_method_frame_t* method_frame);
int java_lang_object_clone_(java_method_frame_t* method_frame);

int java_lang_Object_tostring_(java_method_frame_t* method_frame);

int java_lang_object_notify_{(java_method_frame_t* method_frame);

int java_1ang_0b]ect_notifyA1%_(java_method_frame_t* method_frame);
int java_lang_object_wait_J(java_method_frame_t* method_frame);

int java_lang_object_wait_J_I(java_method_frame_t* method_frame);
int java_lang_oObject_wait_(java_method_frame_t* method_frame);

int java_lang_object_finalize_(java_method_frame_t* method_frame);
int java_lang_object__clinit__(java_method_frame_t* method_frame);

#endif /* java_lang_Object_H_ */
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#include "java_lang_object_runtime_class.h"
#include "java_lang_oObject.h”

static java_runtime_class_t* _runtime_class = NULL;

static char _class_name[] = "java/lang/Object";

static char _method_O_name[] = "<init>";

static char _method_O_return_type[] = "Vv";

static char _method_1_name[] = "registerNatives";

static char _method_1_ return_ty e[? = "Vv";

static char _method_2_name[] = "getClass";

static char _method_z_return_type[] = "Ljava/1ang/c1ass;";
static char _method_3_name[] = "hashCode’;

static char _method_3_return_type[] = "1";

static char _method_4_name[] = "equals";

static char _method_4_param_0_type[] = "Ljava/lang/object;";
static char _method_4_return_type[] = "zZ";

static char _method_5_name[] = "clone";

static char _method_S_return_type[] = "Ljava/1ang/0bject;";
static char _method_6_name[] = "toString";

static char _method_6_return_type[] = "Ljava/lang/string;";
static char _method_7_name[] = "notify";

static char _method_7_return_type[] = "v";

static char _method_8_name[] = "notifyAll";

static char _method_8_return_type[] = "v";

static char _method_9_name[] = "wait";

static char _method_9_param_0_type[] = "1";

static char _method_9_return_type[] = "V";

static char _method_10_name[] = "wait";

static char _method_10_param_O_type[] = "3";

static char _method_10_param_1_type[] = "I";

static char _method_lO_return_type[] = "v'";

static char _method_11_name[] = "wait";

static char _method_ll_retukn_type[] = "v";

static char _method_12_name[] = "finalize";

static char _method_lZ_return_type[] = "V";

static char _method_13_name[] = "<clinit>";

static char _method_13_return_type[] = "V";

java_runtime_class_t* java_lang_Object_runtime_class_get()
if(_runtime_class != NULL)
return _runtime_class;
) java_runtime_class_t* r = . .
\(Java_runt1me_c1ass_t*)ma11oc(s1zeof(]ava_runt1me_c1ass_t));
memset(r,0,sizeof(java_runtime_class_t));
r->class_name = _class_name;
r->fields = (java_runtime_field_t*)calloc(0,sizeof(java_runtime_field_t));

r->methods = .
(java_runtime_method_t*)calloc(14,sizeof(java_runtime_method_t));

r->methods[0] .method_name = _method_0_name;
r->methods [0] .method_return_type = _method_O_return_type;
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(char**)calloc(O0, s1zeof(char*))

r->methods
r->methods
r->methods

(char**)calloc(0, s

r->methods
r->methods
r->methods [
" (char**)calloc(0, s1
r->methods
r->methods
r->methods

(char**)calloc(0,siz

r->methods
r->methods
r->methods
(char**)calloc(1, s
r->methods [
r->methods
r->methods
r->methods
(char**)calloc(0, s
r->methods
r->methods
r->methods

(char**)calloc(0, s1

r->methods
r->methods
r->methods

(char**)calloc(0, s

r->methods
r->methods
r->methods

(char**)calloc(0, st

r->methods
r->methods
r->methods

(char*“)ca11oc(1 s1zeof(char*)),

r->methods
r->methods
r->methods
r->methods
(char**)calloc(2, s
r->methods [
r->methods

r->methods [
r->methods
r->methods [

w

.h

i

WWWONOON NNNN O\HC\IIO\N vt

;1].method_name =
[1] .method_return_type =
[1] .method_method_parameter_types =

[2] .method_name
[2] .method_return_type =

;10].method_name
[10] .method_return_type =

_method_1_name;

zeof(char*));

_method_2_name;

_method_2_return

[2] .method_method_parameter_types

zeof(char*)),

.method_name = _method_3_name;
.method_return_type

.method_method_parameter_types

of(char*));

4] .method_name _method_4_name;

4] .method_return_type =

.method_method_parameter_types
zeof(char*)),

4] .method_method_parameter_types[0] =

.method_name = _method_5_name;

method_return_type

.method_method_parameter_types

eof(char*));

] .method_name = _method_6_name;
.method_return_type =
.method_method_parameter_types

of(char*));

.method_name _method_7_name;
.method_return_type
.method_method_parameter_types =
of(char*));

.method_name = _method_8_name;
.method_return_type =
.method_method_parameter_types
eof(char*));

.method_name = _method_9_name;

.method_return_type =

.method_method_parameter_types

WUJ

I

_m

PR TR TR

e
¢

[9] .method_method_parameter_types[0]
_method_10_name;
_method_10_retu
[10] .method_method_parameter_types
zeof(char*))

10] .method_ method _parameter_types[0]

_m

10] .method_method_parameter_types[1]
11} .method_name = _method_11_name;

11] .method_return_type = _method_11_retu
11] .method_method_parameter_types =

(char**)calloc(0, s*zeof(char*))

r->methods [
r->methods
r->methods [

12] .method_name = _method_12_name;
:12 .method_return_type = _method_12_retu
12] .method_method_parameter_types =

(char**)calloc(0, s1zeof(char*)),

r->methods [
r->methods [
r->methods [

[13] -method_name = _method_13_name;
[13] .method_return_type = _method_13_retu
[13] .method_method_parameter_types =

(char**)calloc(0, s*zeof(char*)),

. r->interfaces = ) .
(java_runtime_interface_t*)calloc(0,sizeof(java_runtime_interface_t));

Page 2
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type;
_type;
type;
type;

ethod_4_param_0_type;

type;

type;

type;

type;

type;

ethod_9_param_0_type;
rn_type;
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r->method_table = (java_method_t*)calloc(14,sizeof(java_method_t));

r->method_table[0] = java_lang_Object__init__;
r->method_table[1] = java_lang_oObject_registerNatives_;
r->method_table[2] = java_lang_oObject_getClass_;
r->method_table[3] = java_lang_object_hashCode_; :
r->method_table[4] = java_lang_object_equals_Ljava_lang_oObject_;
r->method_table[5] = java_lang_oObject_clone_;

r->method_table[6] = java_lang_oObject_toString_;
r->method_table[7] = java_lang_Object_notify_;
r->method_table[8] = java_lang_object_notifyAll_;
r->method_table[9] = java_lang_oObject_wait_J;
r->method_table[10] = java_lang _Object_wait_J_I;
r->method_table[11] = java_lang_oObject_wait_;
r->method_table[12] = java_lang_oObject_finalize_;
r->method_table[13] = java_lang_oObject__clinit_;

r->static_data = calloc(0,1);

return r;
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] java_lang_oObject_runtime_class.h
#ifndef _java_lang_Object_RUNTIME_CLASS_H_
#define _java_lang_Object _RUNTIME_CLASS_H_

#include "java_runtime_class.h"

java_runtime_class_t* java_lang_oObject_runtime_class_get();

#endif /* _java_lang_Object_RUNTIME_CLASS_H_ */
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java_method.h

/********************************************************************************

* ACG

e —

* File : java_method.h N

* Comments : Java Method

* Created : 4/16/2002

* Author : Sriram Dayanandan

* File Revision History

* | No |Date | Comment | Author |
B e e e —— — — ———_—_——— e ————— — e ———— — ————— o — — —
* | 0 |4/16/2002 | Created. | sriram |

************k*******************************************************************/
#include "java_method_frame.h"

#ifndef _JAVA_METHOD_H_
#define _JAVA_METHOD_H_

typedef int (*java_method_t) (java_method_frame_t* method_frame);

#endif /* _3JAVA_METHOD_H_ */
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java_method_frame.c

/****************************************************ﬁ***************************

"" ACG

* File : java_method_frame.c
* comments : Java Method Frame

* Created : 4/27/2002

¥*

Author : Sriram Dayanandan

*

File Revision History

e

* | 0 |4/27/2002 | Created. : | Sriram |

#include "../include.h”
#include "java_method_frame.h"
#include "java_object.h”

java_method_frame_t* java_method_frame_create(java_runtime_c1ass_t*
runtime_class,int max_stack,int max_locals)

{
java_method_frame_t* mf =
(java_method_frame_t*)ma]1oc(sizeof(java_method_frame_t));

mf->runtime_class
mf->stack_position
mf->max_stack
mf->max_locals

runtime_class;
max_stack;
max_stack;
max_locals;

mf->return_value = (unsigned int*)calloc(2,sizeof(int));

mf->return_value_type = JAVA_RETURN_TYPE_VOID;

/*mf->local_variables = (unsigned
“int*)calloc(max_locals,sizeof(unsigned int));

mf->local_variable_types = (unsigned
char*)calloc(max_locals,sizeof(unsigned char));

mf->operator_stack = (unsigned

int*)calloc(max_stack,sizeof(unsigned int));*/

return mf;

}

¥oid java_method_frame_destroy(java_method_frame_t* method_frame)

int i;
free(method_frame->operator_stack);
for(i = 0; i < method_frame->max_locals; j++) {
1f(method_frame->1oca1_var1ab1e_thes[i]) {
/* release reference to the object */

java_object_re1e?se((java_object*)method_frame—>1oca1_variab1es[i]);

free{method_frame->return_value);
/*free(method_frame—>1oca1_v§r1ab1e_types);
free(method_frame->local_variables); )

free(method_frame);*/
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#1ifdef JAVA_LEAN

void java_method_frame_push_operand(java_method_frame_t* method_frame,unsigned char*
operand,int units)

if(method_frame->stack_position + units <= method_frame->max_stack) {

memcpy (&method_frame->operator_stack[method_frame->stack_position],operand,sizeof(un
sighed int) * units); L . :
) method_frame->stack_position += units;

}

void java_method_frame_pop_operand(java_method_frame_t* method_frame,unsigned char*
buffer,int units)

{ )
if(method_frame->stack_position - units >= 0) {
method_frame->stack_position -= units;

memcpy (buffer,&method_frame->operator_stack[method_frame->stack_position],sizeof(uns
igned int) * units);

}
#endif /¥ JAVA_LEAN */
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java_method_frame.h

/********************************************************************************

’:‘ ACG

* File : java_method_frame.h
* Comments : Java Method Frame

* Created : 4/16/2002

Author : Sriram Dayanhandan

* File Revision History

***************************************************************#****************/

#ifndef _JAVA_METHOD_FRAME_H_
#define _JAVA_METHOD_FRAME_H_

#include "java_runtime_class.h"

struct java_method_frame {

: int max_stack; :
int stack_position; .
int max_locals;
unsigned char* local_variable_types;
unsignhed int* local_variables;
unsigned int* operator_stack;
unsigned char* operator_stack_types;
unsigned int return_value;
unsigned char return_value_type;
java_runtime_class_t* runtime_class;
unsigned int* parameters;

3

typedef struct java_method_frame java_method_frame_t;

java_method_frame_t* java_method_frame_create(java_runtime_class_t¥*

rungime_c]ass,int max_stack,int max_locals);

voi

java_method_frame_destroy(java_method_frame_t* method_frame);

#ifdef JAVA_LEAN

void

java_method_frame_push_operand(java_method_frame_t* method_frame,unsigned char*
operand,int units);
void
gava_method_frame_pop_operand(java_method_frame_t* method_frame, unsigned char*

uffer,int units);
#else

\

#define ) JAVA_METHOD_FRAME_PUSH(m,o0,u) {\
Af((m)->stack_position + (u) <= (m)->max_stack)

memcpy (&(m) ->operator_stack[ (m)->stack_position], (0),sizeof(unsigned int) * (u)):\
(m)->stack_position += (u);\

I

#define JAVA_METHOD_FRAME_POP(m,b,u) {\
if((m)->stack_position - (u) >= 0) {\

(m)->stack_position -= (u);

memcpy ((unsigned char*)(b),&(m)->operator_stack[(m)->stack_position],sizeof(unsigned
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int) * (u))d;\
N

#endif /* JAVA_LEAN */

#define JAVA_METHOD_PARAMS_COPY(mf, count) \ . . .
memcpy (mf->local_variables,mf->parameters,count * sizeof(unsigned int))

#define JAVA_RETURN_TYPE_VOID
#define JAVA_RETURN_TYPE_BYTE
#define JAVA_RETURN_TYPE_CHAR
#define JAVA_RETURN_TYPE_DOUBLE
#define JAVA_RETURN_TYPE_FLOAT
#define JAVA_RETURN_TYPE_INTEGER
#define JAVA_RETURN_TYPE_LONG
#define JAVA_RETURN_TYPE_SHORT
#define JAVA_RETURN_TYPE_BOOLEAN
#define JAVA_RETURN_TYPE_OBJECT

CONONHWNRERO

#endif /¥* _JAVA_METHOD_FRAME_H_ ¥/
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/******k****+*>\*k«k***************************************************************

* ACG

F e e — .

* File : jJava_method_info.c

* Comments : Java Method Information
* Created : 4/4/2002

* Author : Sriram Dayanandan

* File Revision History

ko kR K K ok ko k ko ok ok ok k ok ok kok k ok ok ok k ok ok ok k ok ok ok Rk ok kA Rk ok k R Ak Ak Kk ok k ok Sk k ok ok k k ok ok kk ok kkdkkkkkkk Ak kkxk ok /

#include "include.h"
#include "java method info.h"

static unsigned char* parse_parameter (unsigned char* p,char** buffer);

java method info t* java method info load(java_class_stream t* stream)

{
int i;
java method info t* p = (java_method info_t*)malloc(sizeof (jJava method 1nfo_t));
p->base method = 0; a n -
javaiclass_streamﬁread(Stream,&p~>accessiflags,sizeof(p—>accessiflags))

p->access flags = ntohs(p->access_flags);
java class stream_read(stream, &ép—>name_index, sizeof (p->name_index)) ;
p->name index = ntohs(p->name 1index);
java_class_stream read(stream, &p->descriptor_index, sizeof (p~->descriptor_index));
p->descriptor_index = ntohs(p->descriptor_index);
java_class_stream read(stream, &p->attributes_count,sizeof (p->attributes_count));
p-rattributes count = ntohs(p->attributes count);
p->attributes = (java attribute info t**)malloc(sizeof (java_attribute info_t*) * p->attributes
count) ;
- for(i = 0; i < p->attributes count; 1++) ({
p->attributes[i] = java attraibute i1nfo_load(stream);
}
p->param_count = 0;

p->parameter types = NULL;
p->return_type = NULL;
p->method signature = NULL;
p->method ref = NULL;
return p;

}

void java method info unload(java method info_t* method_info)

{

int i;
java method info uninitialize(method_ info);
for(i = 0; 1 < method info- >attributes count; 1++) {

java_attllbute_lnfo_unload(methodilnfo >attributes[i]);
1
free (method info- >attributes);
free (method ‘info) ;

}

void java method info_1initialize(java method info_t* method info, java_cp_info** cp_info)
{

int i;

int 1;

method info->code_attribute = NULL;

for(i = 0; 1 < method info->attributes count; 1++) {

java_attribute info 1n1tla114e(method info->»attributes(1],cp_info);

if (method info->attributes[i]->attribute _type == JAVA_ATTRIBUTE_TYPE_CODE) ({

method info->code attribute = (java_code attribute_t*)method info->attributes[i]->attr
ibute;

}

}
1
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/** initialize internal representation members */
/** get a reference to the method name directly */

method info->method name = (java_constant_utf8 info_t*)cp_info[method_info->name_index]}->info;
/** get a reference to the field's descriptor directly */
method info->method descriptor = (java_constant_utf8_info_t*)cp_info[method info->descriptor i
ndex]->info;
Vs
* parse the method descriptor
*/
unsigned char* p = method_ info~>method descriptor—>bytes;

unsigned char* r;

if(*p = " (")
return;

p++7

while(*p != ")") |
p = parse parameter (p,NULL);
method info->param_count++;

}

pt+;
r = p;
if (method info->param_count == 3) {
i = 1;
}
method info->parameter_types = (char**)calloc(method info->param_count, sizeof (char*));
p = method info->method descriptor->bytes + 1;

char* buffer;

for(i = 0; 1 < method info->param count && *p != ')'; i++) |
p = _parse_parameter (p, &buffer);
method info->parameter types[1] = buffer;

b

_parse_parameter (r, &method_info->return_type);

1 = 0;
1 += strlen((char*)method 1nfo->method name->bytes);

1++; /* for an underscore */

for(i = 0; 1 < method info->param count; i++) {
if (1)
1++; /* for an underscore */
1 += strlen(method info->parameter_ typesi{il]);
}
1++;

1 += strlen(method_info->return type);

method info->method signature = (char*)malloc(l + 1);
buffer = method_info->method_signature;

strcpy (buffer, (char*)method info->method name->bytes);

buffer += strlen((char*)method info->method_name->bytes);

strcpy (buffer,™ "):
buffer++;
for(i = 0; i < method_info->param count; i++) {
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if(1) | .
strcpy (buffer,” ");
buffer++;
}
strcpy(buffer,methodﬁinfo—>parameter_types[i]);
buffer += strlen(method info->parameter types[i]);

}

/*strcpy (buffer," ");
buffer++;

strcpy (buffer,method info->return type);*/
buffer = method info->method signature;

while (*buffer) {
if(!isalnum(*buffer) && *buffer = '_")
*puffer = ' ';
buffer++;

}

void java method info_uninitialize(java_method_info_t* method info)
{
int i;
for(i = 0; i < method info->attributes_count; i++) {
java attribute_info uninitialize(method_ info->attributes[i1]);

if (method info->parameter types) (

if (method info->param count == 3) {
1= iy
3
for(i = 0; 1 < method info->param_count; i++) {

free (method info->parameter_types|[i]);

}

free(method info->parameter_types);

}
if (method info->return_type)
free(method info->return_type);
if (method info->method signature)
free (method info->method_signature);
}

static unsigned char* parse_parameter (unsigned char* p,char** buffer)
{
unsigned char *t;
switch (*p) {
case 'B':
case 'C':
case 'D':
case 'F':
case 'I':
case 'J':
case 'S':
case 'Z':
case 'V':
if (buffer !'= NULL) {
*puffer = (char*)malloc(2);
strncpy{(*buffer, (char*)p,1);
(*buffer)[1l] = 0;
}
pt++;
break;
case "L':
t = p;
pt++;
while(*p !'= ';") {
p++;
}
if(pbuffer != NULL) {
‘puffer = (char*)malloc(
strncpy (*pbuffer, (char*)t
(*buffer)[p - t + 1] = 0

p - t + 3);
-t o+ 1)
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}

ptt+;
break;
case '[':

t = p;

p++;

p = parse parameter (p, NULL) ;

if (buffer '= NULL) {
‘buffer = (char*)malloc(p — t + 3);
strncpy (*buffer, (char*)t,p - t);
(*buffer)[p - t1 = 0;

}

break;

}
return p:;
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java_method_info.h

/********************************************************************************
* ACG

* File java_method_info.h

* Comments Java Method Information
* Created : 4/4/2002

* Author : Sriram Dayanandan

* File Revision History

%
=
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N
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0
=3
o
[s)]
ot
D
o
n
=3
-
3
Y
E

*****************k**********************&***************************************/

#ifndef _JAVA_METHOD_INFO_H_
#define _JAVA_METHOD_INFO_H_

#include "java_attribute_info.h"

#include "java_class_stream.h"

#include "java_cp_info.h"”

struct java_method_info {
unsigned short access_flags;
unsigned short name_1index;
unsigned short descriptor_index;
unsigned short attributes_count;

java_attribute_info_t  **attributes; .
/** These members are for internal representation only. */

unsigned int offset;
java_constant_utf8_info_t* method_name;
java_constant_utf8_info_t* method_descriptor;

java_cp_info_t* method_ref;
java_code_attribute_t* code_attribute;

unsigned char base_method;

int param_count;
char#* parameter_types;
char* : return_type;

char* \ method_signature;

1
typedef struct java_method_info java_method_info_t;

* The bits in the access_flags field

*/
#define JAVA_METHOD_ACC_PUBLIC 0x0001
#define JAVA_METHOD_ACC_PRIVATE 0x0002
#define JAVA_METHOD_ACC_PROTECTED 0x0004
#define JAVA_METHOD_ACC_STATIC 0x0008
#define JAVA_METHOD_ACC_FINAL 0x0010
#define JAVA_METHOD_ACC_SYNCHRONIZED 0x0020
#define JAVA_METHOD_ACC_NATIVE 0x0100
#define JAVA_METHOD_ACC_ABSTRACT 0x0400
#define JAVA_METHOD_ACC_STRICT 0x0800
java_method_info_t* java_method_info_load(java_class_stream_t* stream);
void java_method_info_unload(java_method_info_t*
method_info);
void java_method_info_initialize(java_method_info_t*

Page 1

EX1010, Page 205



e R T L Y
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method_info,java_cp_info** cp_info);

void java_method_info_uninitialize(java_method_info_t*
method_info); ,

#endif /* _JAVA_METHOD_INFO_H_ */
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/***s'c7':*)':*)'«3‘:*3‘:3‘:********)‘:)‘(**********-A-)'(***************************************)’:****:’c

* ACG

* File : java_object.c

* Comments : Java Object Structure
* Created : 4/14/2002

* Author : Sriram Dayanandan

* File Revision History

* | No |Date | Comment

#include "../include.h”
#include "java_object.h"
¥01d java_object_addref(java_object_t*

object->reference_count++;

}
¥oid java_object_release(java_object_t*

--object->reference_count;

object)

object)

page 1
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java_object.h

/*********************************************************************k**********

* ACG

* File : java_object.h

* Comments : Java Object Structure

* Created : 4/14/2002

* Author : Sriram Dayanandan

* File Revision History

B e e e e e e o e e e e e e e e e e e e e ——— e e o m m  ————— — — — — —
* | No |Date | Comment | Author |
B e e e e e e e e e e e e e e e e e ——— e ————_——— o ———— —
* | 0 |4/14/2002 | Created. | sriram |
%

***#****************************************************************************/
#ifndef _JAVA_OBJECT_H_
#define _JAVA_OBJIECT_H_
#include "java_runtime_class.h"

struct java_object {

java_runtime_class_t* ‘runtime_class; /* the class of the object
*/

unsigned int reference_count; /% the object's
reference count */ 5

void* data; /%

data pointer */

typedef struct java_object java_object_t;
void java_object_addref(java_object_t* object);
void java_object_release(java_object_t* object);

#endif /* _JAVA_OBIECT_H_ */
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java_runtime_class.h

/********************************************************************************
* ACG

* File : java_runtime_class.h )

* Comments : Java Runtime Class Information

* Created : 4/20/2002

* Author : Sriram Dayanandan

* File Revision History

#ifnqef _JAVA_RUNTIME_CLASS_H_
#define _JAVA_RUNTIME_CLASS_H_

#include "java_method. h"

struct Jjava_runtime_interface {
char* interface_name;
int* positions;
}s ,
typedef struct java_runtime_interface java_runtime_interface_t;
struct Java_runtime_field {
char=* field_name;

char* field_type;
}:
typedef struct java_runtime_field java_runtime_field_t;
struct java_runtime_method {
char* method_name;
char** method_parameter_types;
) char* method_return_type;

typedef struct java_runtime_method java_runtime_method_t;

struct java_runtime_class {

char* class_name;
struct java_runtime_class* super_class;
java_runtime_field_t* fields;
java_runtime_method_t* methods;
java_runtime_interface_t* interfaces;
java_method_t* method_table;
void* static_data;
}s
typedef struct java_runtime_class java_runtime_class_t;

java_runtime_class_t* java_runtime_class_load(char* class_name);

#endif /* _JAVA_RUNTIME_CLASS_H_ */
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jvm.c

/s'c5':‘k******;’c*»‘c*)'c********************)‘{3‘(************************f(*******************

* ACG

¥ o

* Eile : jvm.c .

* Comments : JVM Runtime

* Created : 5/17/2002

* Author : Sriram Dayanandan

* File Revision History

#include "jvm.h"
unsigned long java_htonl(unsigned long 1)

#1f BYTE_ORDER == LITTLE_ENDIAN

union
unsigned 1int w;
) unsigned char cl[4];
u;
unsigned char t[4];
u.w = 1;
t[0] = u.c[3]; }
t[1] = u.cl[2];
t[2] = u.c[1];
t[3] = u.c[0];
) return u.w; ‘
#else
return 1;
‘gendif

%nsigned short java_htons(unsigned short s)

#if BYTE_ORDER == LITTLE_ENDIAN
union
unsigned short w;
char c[2];
1 ou;
char t[2];
u.w = 53
t[0] = u.c[1];
t[1] = u.c[0];
return u.w;
#else
return s;
?endif
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/******************x**xw*w****w**xx*w*******************************u*****k*w****
* ACG
W e
* File ‘1 jvm.h
* Comments : Java Virtual Machine Instructions
* Created : 4/26/2002
* Author : Sriram Dayanandan

* File Revision History

********************************************************************************/
#include "java_method_frame.h"

#ifndef _JVM_H_
#define _JVM_H_

unsigned long java_htonl(unsigned long 1);
unsigned short java_htons(unsigned short s);

#define java_ntohs java_htons

#define java_ntohl java_htonl

#define _JAVA_AALOAD(mf) A\
java_object_t* array;\
int index;\

java_object_t* ref;\

JAVA_METHOD_FRAME_ POP _OPERAND(mf,&index,1);\

JAVA_METHOD_FRAME_POP _OPERAND(mf,&array, 1),\

java_array_get_item(array,1, &1ndex (uns1 ned char*)&ref);\
) JAVA_METHOD_FRAME_PUSH OPERAND(mf &ref, 1%

#define _JAVA_AASTORE(mf) {\
java_object_t* array;\
int index;\
java_object_t* wvalue;\
JAVA_METHOD_FRAME_POP_OPERAND(mf,&value,1);\
JAVA_METHOD_FRAME_POP_OPERAND(mf,&index,1);\
JAVA_METHOD_FRAME_POP_OPERAND (mf, &array,l),\
java_array_set_item(array,1, &1ndex (unsigned char*)&value);\

3

#define _JAVA_ACONST_NULL(mf) {\
java_object_t* null= NULL;\
JAVA_METHOD FRAME_PUSH OPERAND(mf &null,1);\

#define _JAVA_ALOAD(mf,index) {\
java_object_t* ref;\
memcpy (&ref, &mf- >Tocal _variables[index],sizeof(unsigned int));\
JAVA_METHOD_FRAME_PUSH_OPERAND(mf.,&ref,1);\

}

#define _JAVA_ALOAD_O(mf) _JAVA_ALOAD(mf,0)
#define _JAVA_ALOAD_1(mf) _JAVA_ALOAD(mf,1)
#define _JAVA_ALOAD_2(mf) _JAVA_ALOAD(mf,2)
#define _JAVA_ALOAD_3(nf) _JAVA_ALOAD(mf,3)
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?define _JAVA_ANEWARRAY(mf,index) {\

#define _JAVA_ARETURN(mf) {\

java_object_t* ref;\

JAVA_METHOD_FRAME_ POP _OPERAND(mf,&ref,1);\

memcpy (&mf->return_value, &ref, s1zeof(uns1gned int));\
) mf->return_value_type = JAVA_RETURN TYPE_OBJECT;\

?define _JAVA_ARRAYLENGTH(mf) {\

#define _JAVA_ASTORE(mf,index) {\
java_object_t* ref;\
JAVA_METHOD_FRAME_POP_OPERAND(mf,&ref,1);\ . .
memcpy (&mf->Tlocal_variables[index],&ref,sizeof(unsigned int));\
java_object_addref(ref);\

1

#define _JAVA_ASTORE_O(mf) _JAVA_ASTORE(mf,0)
#define _JAVA_ASTORE_1(mf) _JAVA_ASTORE(mf, 1)
#define _JAVA_ASTORE_2 (mf) _JAVA_ASTORE(mf, 2)
#define _JAVA_ASTORE_3(mf) _JAVA_ASTORE(mf, 3)

?define _JAVA_ATHROW(mf) {\

#define _JAVA_BALOAD(mf) {\
java_object_t* array;\
int index;\
unsigned 1int byte;\
JAVA_METHOD_FRAME_POP_OPERAND(mf,&index,1);\
JAVA_METHOD_FRAME_POP_OPERAND(mf,&array, 1) ;\
java_array_get_item(array,1, &1ndex (uns1gned char*)&byte);\
} JAVA_METHOD_FRAME_PUSH OPERAND(mf byte 1)\

#define _JAVA_BASTORE(mf) {\
java_object_t* array;\
int index;\
unsigned int value;\
JAVA_METHOD_FRAME_POP_OPERAND(mf ,&value,1);\
JAVA_METHOD_FRAME_POP_OPERAND(mf,&index,1);\
JAVA_METHOD_FRAME_POP_OPERAND(mf,&array,1);\
java_array_set_item(array,1,&1index, (uns1gned char*)&value);\

}
#define _JAVA_BIPUSH(mf,byte) {\
unsigned 1int b;\
b = byte;\
} JAVA_METHOD_FRAME_PUSH_OPERAND(mf,&b, 1) ;\

 #define _JAVA_CALOAD(mT) {\
java_object_t* array:\
int index;\
unsigned int c;\
JAVA_METHOD_FRAME_POP_OPERAND(mf,&index, 1) ;\
JAVA_METHOD_FRAME_POP_OPERAND(mf ,&array, 1),\
java_array_get_item(array,1,&index, (uns1gned char*)&c);\
JAVA_METHOD_FRAME_PUSH OPERAND(mf c,1);\
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}

#define _JAVA_CASTORE(mF) {\
java_object_t* array;\
int index;\
unsigned int value;\
JAVA_METHOD_FRAME_POP_OPERAND(mT,&value,1);\
JAVA_METHOD_FRAME_POP_OPERAND(mf,&index,1);\
JAVA_METHOD_FRAME_POP_OPERAND(mf,&array,1);\
java_array_set_item(array,1l,&index, (unsigned char*)&value);\

}
?define _JAVA_CHECKCAST(mf) {\

idefine _JAVA_D2F(mf) {\
?define _JAVA_D21(mf) {\
?define _JAVA_D2L (mf) {\
?define _JAVA_DADD(mf) {\

#define _JAVA_DALOAD(mT) {\
java_object_t* array;\
int '
unsigned char c[8];\
JAVA_METHOD_FRAME_POP_OPERAND(mf,&index, 1) ;\
JAVA_METHOD_FRAME_POP_OPERAND(mf,&array, 1) ;\
java_array_get_item(array, 2,&index,c);
JAVA_METHOD_FRAME_PUSH_OPERAND(mf,c,2);\

index;\

}

#define _JAVA_DASTORE(mf) {\
java_object_t* array;\
int ) index;\
unsigned char value[8];\
JAVA_METHOD_FRAME_POP_OPERAND(mf,value,2);\
JAVA_METHOD_FRAME_POP_OPERAND(mf,&index, 1) ;\
JAVA_METHOD_FRAME_POP_OPERAND(mf,&array,1);\
java_array_set_item(array, 2,&index, (unsigned char*)value);\

}
?define _JAVA_DcMPG(mF) {\

gdefine _JAVA_DCMPL (mf) {\
fdefine _JAVA_DCONST_O(mf) {\
#define _JAVA_DCONST_1(mf) {\
?define _JAVA_DDIV(mT) {\

#define _JAVA_DLOAD(mf,index) {\
Page 3
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jvm.h

_JAVA_DLOAD_QO(mf) _JAVA_DLOAD(mf,0)
_JAVA_DLOAD_1(mf) _JAVA_DLOAD(mf,1)
_JAVA_DLOAD_2(mf) _JAVA_DLOAD(mT,2)
_JAVA_DLOAD_3(mf) _JAVA_DLOAD(mf, 3)
_Java_pmuL (mf) {\

_JAVA_DNEG(mf) {\

_JAVA_DREM(mf) {\

_JAVA_DRETURN(mf) {\

_JAVA_DSTORE(mf,index) {\

_JAVA_DSTORE_O(mf) _JAVA_DSTORE(mf,0)
_JAVA_DSTORE_1(mf) _3AVA_DSTORE(mf,1)
_JAVA_DSTORE_2(mf) _JAVA_DSTORE(mf,2)
_JAVA_DSTORE_3(mf) _3JAVA_DSTORE(mf,3)
_JAVA_DSuUB(mf) {\

_JAVA_DUP(mf) {\

_JAVA_DUP_X2(mf) {\

_JAVA_DUP2 (mf) {\

_JAVA_DUP2_X1(mf) {\
_JAVA_DUP2_X2(mf) {\

_JAVA_F2D(mf) {\

_JAVA_F21(mf) {\

_JAVA_F2L(mf) {\

_JAVA_FADD(mf) {\

_JAVA_FALOAD(mF) {\

java_object_t* array;\

int index;\
unsigned int 3\
JAVA_METHOD_FRAME_POP_OPERAND(mf,&index,1);\
JAVA_METHOD_FRAME_POP_OPERAND(mf,&array,1);\
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java_array_get_item(array,1,&1nde,(unsigned char*)&fF);\

JAVA_METHOD_FRAME_P

_JAVA_FASTORE(mf) {
java_object_t* arr
int

unsigned int ;i\
JAVA_METHOD_FRAME_P
JAVA_METHOD_FRAME_P!
JAVA_METHOD_FRAME_P
java_array_set_item

_3AVA_FcMpc(mf) {\
_JAVA_FeMPL(mf) {\
_JAVA_FCONST_0(mf)
_JAVA_FCONST_1(mf)
_JAVA_FCONST_2(mf)
_JAVA_FDIV(mT) {\

_JAVA_FLOAD(mf,inde

USH_OPERAND(mf, Cunsigned char*)&f,1);\

a \
ay;

index;\
OP_OPERAND(mT, Cunsigned char*)&f,1);\
OP_OPERAND (mf,&index, 1) ;\
OP_OPERAND(mf,&array,1);\
(array,1,&index, (unsigned char*)&f);\

AN
AN

1A

x) A\

_JAVA_FLOAD_O0(mf) _JAvA_FLoAD(mf,0)
_JAVA_FLOAD_1(mf) _JAVA_FLOAD(mf,1)
_JAVA_FLOAD_2(mf) _JAVA_FLOAD(mf,2)
_JAVA_FLOAD_3(mf) _JAVA_FLOAD(mf,3)

_JAVA_FMUL (mF)  {\

_JAVA_FNEG(mF) {\

_JAVA_FREM(mf) {\

_JAVA_FRETURN(mF) {

_JAVA_FSTORE (mf, ind

_JAVA_FSTORE_O0(mf)
_JAVA_FSTORE_1(mf)
_JAVA_FSTORE_2 (mf)
_JAVA_FSTORE_3(mf)

_JAVA_FSuUB(mf) {\

\

ex) {\

_JAVA_FSTORE(mf,0)
_JAVA_FSTORE(mf, 1)
_JAVA_FSTORE (mf, 2)
_JAVA_FSTORE(mf, 3)
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#define _JAVA_GETFIELD(mf,offset,units) {\
java_object_t* object;\
unsigned char value[8];\
JAVA_METHOD_FRAME_POP_OPERAND(mf,&object, 1) ;\ . . .
memcpy (value, ((unsigned char*)object->data) + offset,sizeof(int) * units);\
JAVA_METHOD_FRAME_PUSH_OPERAND (mf,value,units);\

}
#define _JAVA_GETSTATIC(mf,cn,offset,units) {\
java_runtime_class_t* rtc;\
unsigned char value[8]:\
rtc = java_runtime_class_load(cn);\ . .
£s) \memcpy(va]ue,((unsigned char#*)rtc->static_data) + offset,sizeof(int) *
units);
) JAVA_METHOD_FRAME_PUSH_OPERAND(mf,value,units);\
#define _JAVA_ISTORE (mf,index) {\
int value;\ '
JAVA_METHOD_FRAME_POP_OPERAND(mf,&value,1);\ .
) memcpy (&mf->Tocal_variables[index],&value,sizeof(unsigned int));\

#define _JAVA_ISTORE_1(mf)_JAVA_ISTORE(mf,1)
#define _JAVA_ISTORE_2(mf)_JAVA_ISTORE(mf,2)

#define _JAVA_TLOAD(mf,index) {\

int value;\

memcpy (&value,&mf->local_variables[index],sizeof(unsigned int));\
) JAVA_METHOD_FRAME_PUSH_OPERAND (mf,&value,1);\ '

#define _JAVA_ILOAD_O(mf) _JAVA_ILOAD(mF,0)
#define _JAVA_ILOAD_1(mf) _JAVA_ILOAD(mf,1)

#define _JAVA_INVOKESPECIAL(mf,mn,puc,cn,ms,ml) {\ .
int i;
java_method_frame_t* new_frame;\
Java_runtime_class_t* rec;\
rtc = java_runtime_class_load(cn);\
new_frame = java_method_frame_create(rtc, (ms), (m1));\
new_frame->parameters = &(mf)->operator_stack[(mf)->stack_position - (puc +

DIsN
rtc->method_table[mn] (new_frame);\
mf->stack_position -= puc + 1;\
if(new_frame->return_value_type == JAVA_RETURN_TYPE_OBJECT) {\
.JAVA_METHOD_FRAME_PUSH_OPERAND (mf,&new_frame->return_value,1);\
} else if(new_frame->return_value_type == JAVA_RETURN_TYPE_LONG ||
new_frame->return_value_type == JAVA_RETURN_TYPE_DOUBLE) {\
. JAVA_METHOD_FRAME_PUSH_OPERAND (mf,&new_frame->return_value,2);\
} else if(new_frame->return_value_type != JAVA_RETURN_TYPE_VOID) {\
N JAVA_METHOD_FRAME_PUSH_OPERAND (mf,&new_frame->return_value,1);\
; java_method_frame_destroy(new_frame);\
#define _JAVA_INVOKESTATIC(mf . mn, puc,cn,ms,ml) {\
int 1\
java_method_frame_t* new_frame;\
java_runtime_class_t* rec;\

rtc = java_runtime_class_load(cn);\
new_frame = java_method_frame_create(rtc, (ms), (m1));\
new_frame->parameters = &(mf)—>operator_stack[(mf)—>stack_position -
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Cpuc)1;\ ‘
rtc->method_table[mn] (new_frame);\
mf->stack_position -= puc;\
1f(new_frame->return_value_type == JAVA_RETURN_TYPE_OBJECT) {\
JAVA_METHOD_FRAME_PUSH_OPERAND (mf,&new_frame->return_value,1);\
} else if(new_frame->return_value_type == JAVA_RETURN_TYPE_LONG ||
new_frame->return_value_type == JAVA_RETURN_TYPE_DOUBLE) {\
JAVA_METHOD_FRAME_PUSH_OPERAND (mf, &new_frame->return_value,2);\
} else if(new_frame->return_value_type != JAVA_RETURN_TYPE_VOID) {\
) JAVA_METHOD_FRAME_PUSH_OPERAND (inf, &new_frame->return_value,1);\
\ .
) java_method_frame_destroy(new_frame) ;\
#define _JAVA_ICONST(mf,cnst) {\
unsigned 1int C;
c = cnst;\
) JAVA_METHOD_FRAME_PUSH_OPERAND (mf,&c,1);\
#define _JAVA_ICONST_M1(mf) _JAVA_CONST(mf,-1)
#define _JAVA_ICONST_O0(mf) _JAVA_CONST(mf,0)
#define _JAVA_ICONST_1(mf) _JAVA_CONST(mf, 1)
#define _JAVA_ICONST_2(mf) _JAVA_CONST(mf, 2)
#define _JAVA_ICONST_3(mf) _JAVA_CONST(mT, 3)
#define _JAVA_ICONST_4(mf) _JAVA_CONST(mT, 4)
#define _JAVA_ICONST_5(mf) _JAVA_CONST(mf,5)
#define _JAVA_IFICMPLE(mf,label) {\
int valuel;
int value2;\

JAVA_METHOD_FRAME_POP_OPERAND(mf,&value2,1);\
JAVA_METHOD_FRAME_POP_OPERAND(mf,&valuel,1);\
if(valuel <= value2) .

n goto label;\

}

#define _JAVA_TIsuB(mf) {\
int valuel;\
int value2;\
int result;\
JAVA_METHOD_FRAME_POP_OPERAND(mf,&value2,1);\
JAVA_METHOD_FRAME_POP_OPERAND(mf,&valuel, 1) ;\
result = valuel - value2;\

; JAVA_METHOD_FRAME_PUSH_OPERAND(mf,&result,1);\

#define _JAva_1MuL (mf) {\
int valuel;\
int value2;\
int result;\
JAVA_METHOD_FRAME_POP_OPERAND(mf,&value2,1);\
JAVA_METHOD_FRAME_POP_OPERAND(mf ,&valuel,1);\
result = valuel * value2;\

) JAVA_METHOD_FRAME_PUSH_OPERAND(mf,&result,1);\

#define _JAVA_IRETURN(mT) {\
int value;\
JAVA_METHOD_FRAME_POP_OPERAND(mf,&value,1);\
memcpy (&nf->return_value,&value, sizeof(unsigned int));\
mf->return_value_type = JAVA_RETURN_TYPE_INTEGER;\
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}
#define _JAVA_RETURN return O

#endif /* _JIVM_H_ */
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ladlee_Ladlee.c
#include "ladlee_Ladlee.h"
#include "ladlee_Ladlee_runtime_class.h"

static unsigned short _constant_0 = 0;
static unsigned short _constant_1 = 4;
static char _constant_2[] = "shipra i cant live w/o u";
static unsigned short _constant_3 = 44;

java_object_t* ladlee_Ladlee_create()
{
java_object_t* o = (java_object_t*)calloc(l,sizeof(java_object_t));
o->runtime_class = ladlee_Ladlee_runtime_class_get();
java_object_adref(o);
o->data = calloc(0,1);
return o;
int ladlee_Ladlee__init__(java_method_frame_t* method_frame)
JAVA_ALOAD_O (method_frame) ;
JAVA_INVOKESPECIAL (method_frame,0,0,_constant_0,0,1);
JAVA_RETURN; ’
return O;
int ladlee_Ladlee_main__Ljava_lang_string_(java_method_frame_t* method_frame)

JAVA_LDC(method_frame,_constant_2,8);
JAVA_RETURN;

return 0;
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ladlee_Ladlee.h
#ifndef _ladlee_Ladlee_H_
#define _ladlee_tLadlee_H_

#include Java object.h”
#include "java_method_frame.h"

java_object_t* ladlee_Ladlee_create();
void Tadlee_Ladlee_release();

int ladlee_Ladlee__init__(java_method_frame_t* method_frame);
int ladlee_Ladlee_main__Ljava_lang_string_(java_method_frame_t* method_frame);

#endif /* ladlee_Ladlee_H_ */

Page 1
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ladlee_Ladlee_runtime_class.c
#include "ladlee_lLadlee_runtime_class.h"
#include "ladlee_Ladlee.h"
#include "java_lang_Object_runtime_class.h"

static java_runtime_class_t* _runtime_class = NULL;

static char _class_name[] = "ladlee/Ladlee";
static char _method_O_name[] = "<init>";
static char _method_O_return_type[] = "V";
static char _method_1_name[] = "main";

static char _method_1_param_O_type[] = "[Ljava/lang/String;";
static char _method_1_return_type[] = "V";

java_runtime_class_t* ladlee_Ladlee_runtime_class_get()
if(_runtime_class I= NULL)
return _runtime_class;
) java_runtime_class_t* r = ) .
(java_runtime_class_t*)malloc(sizeof(java_runtime_class_t));
memset(r,0,sizeof(java_runtime_class_t));

r->class_name = _class_name;

r->super_class = java_lang_Object_runtime_class_get();

r->fields = (java_runtime_field_t*)calloc(0,sizeof(java_runtime_field_t));

. r->methods =
(java_runtime_method_t*)calloc(2,sizeof(java_runtime_method_t));

r->methods[0] .method_name = _method_0_name;

r->methods [0] .method_return_type = _method_0_return_type;

r->methods [0] .method_method_parameter_types =
(char**)calloc(0,sizeof(char*));

r->methods[1] .method_name = _method_1_name;

r->methods[1] .method_return_type = _method_1_return_type;

r->methods[1] .method_method_parameter_types =
(char**)calloc(l,sizeof(char*));

r->methods[1] .method_method_parameter_types[0] = _method_1_param_0_type;

) r->interfaces = . .
(java_runtime_interface_t*)calloc(0,sizeof(java_runtime_interface_t));

.r->method_table = (java_method_t*)calloc(l15,sizeof(java_method_t));

4

r->method_table
r->method_table
r->method_table
r->method_table
r->method_table
r->method_table
r->method_table
r->method_table
r->method_table
r->method_table

java_lang_Object__init__;
java_lang_oObject_registerNatives_;
java_lang_object_getClass_;
Java_lang_oObiect_hashCode_;
java_lang_object_clone_;
java_lang_Object_toString_;
java_lang_object_notify_;
Java_lang_oObject_notifyAll_;
java_Tlang_Object_wait_3J;

—r—rrs e
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java_lang_object_equals_Ljava_lang_oObject_;
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r->method_table[11]
r->method_table[12]
r->method_table[13]

LG LS SN B N N O g E 3

Tadlee_Ladlee_runtime_class.c
java_lang_oObject_wait_J1_T;
Java_lang_Object_wait_;
java_lang_oObject_finalize_;
java_lang_oObject__clinit__;

r->method_table[0] = 1ad1ee_Lad1ee__1ni£__;
r->method_table[14] = ladlee_Ladlee_main__Ljava_lang_String_;

r->static_data = calloc(0,1);

return r;

Page 2
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) ladlee_Ladlee_runtime_class.h
#ifndef _ladlee_Ladlee_RUNTIME_CLASS_H_
#define _Tadlee_Ladlee_RUNTIME_CLASS_H_
#include "java_runtime_class.h"
java_runtime_class_t* ladlee_rLadlee_runtime_class_get();

#endif /* _ladlee_Ladlee_RUNTIME_CLASS_H_ */

Page 1
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(C) ACG. All rights Reserved 1692-2002. No portion reproducible without written consent.
Removal of this copyright notice constitutes an Intellectual Property Rights Infringement.

fix loading sequence - central to frmcontrols

buffer to be part of current load/route capacity

ShowSingstrength in OCX to be simple

Path string format decentralised from logic

System to work with accessible nodes only

thruput to include number of connections

single parent/mult parent for loading - stop when all multiparents gones

get throughput global

this should be replaced with SEND/RECV MSESSAGES in ArrayCopyLinkNodes

table look up is fishy ' this has bugss - starting from 1 instead of zero etc ,,
responsiblity of relay nodes to look at the total effect of switching for their ch:ildren
connect adjust misbehaving ...

there are places where cyclic patterns - for localload emerge..

add switching costs to go from one node to another

Option Explicit
Option Compare Text

Public Declare Sub Sleep Lib "kernel32" (Byval dwMilliseconds As Long)
public Declare Function SetWindowPos Lib "user32" (
ByVal hwnd As Long, _
ByVal hWndInsertAfter As Long, _
Byval X As Long, ByVal Y As Long, ByvVal c¢x As Long, ByVal cy As Long,
ByVal wFlags As Long) As Long

Public Const C_MAX LOOKUP_PARMS As Integer = 10 ' look up table (eventually developed internally)
Public Const C_MAX_CONNECT COST As Integer = 5 ' do not exzceed this cost multiple

public Const C_CONNECT_COST DIVISOR As Integer = 10 ' data supplied by control panel to divide by
Public Const C7CONNECT_COST4DIVISOR~RRDUCE As Integer = 2

Public Const C DEFAULT_MAX_ROOT_RANGE As Integer = 3000 ' 300 feet wireless range
Public Const C_DEFAULT_TIMER INTERVAL As Integer = 100

pPublic Const G _DEFAULT_ROOT_INDEX_AS_STARTER As Integer = 0 ' see setupnodes
Public Const C DEFAULT_STARTUP_INTERVAL As Integer = 200

public Const C_DEFAULT_FORM_CAPTION As String - "Wireless Network Simulation Testbed ™

public Const C_SPC DELIMITER As String = " "
Public Const C_XML_INDENT = 4

public Const C_INDEX UNDEFINED = -1
Public Const C'DEFAULTiROOTilNDEX =0
Public Const C_TIMER_INTERVAL As Integer = 1000 ' ms

public Const C_STATUS_PROGBAR _MAX As Integer = 80
Public Const C_STATUS_PROGBAR MIN As Integer = 0
Public Const C_STATUS_PROGBAR_LEN As Integer = 1695

Private Const HWND_ TOPMOST = -1
private Const SWP_NOSIZE = &H1
Private Const SWP_NOMOVE = &HZ

Public DARK_GRAY As ColorConstants "= RGB(150, 150, 150)
Public LITE_GRAY As ColorConstants '= RGB(200, 200, 200)

Public G bFormsInitialised As Boolean
Private g_RecentlySavedFileString As Strang
Public g_strINIPath As String

'

'public g_frmMain As MDIFormMain
public Function getVersion() As String
getVersion = BApp.Major & "." & App.Minor & "." & App.Revision
End Function
Public Function GetCodeColor (ParentNodeType As LinkNodeType) As ColorConstants .

Dim ecolor As Integer

If ParentNodeType = NODE_TYPE_UNDEFINED Then
GetCodeColor = vbRed

Elself ParentNodeType = NODE_TYPE_ROOT Then
GetCodeColor = vbBlack ' vbBlack

ElseIf ParentNodeType = NODE_TYPE_ROOT + 1 Then
GetCodeColor = vbBlue

Else 'If ParentNodeType = NODE_TYPE_ROOT + 2 Then
ecolor = 255 * (ParentNodeType) / 4

GetCodeColor RGB(ecolor, ecolor, ecolor) ' ecolor / 1) ' 255)
'ngeecolor = 255 * (ParentNodeType) / 5
' GetCodeColor = RGB(ecolor / 1, 150, ecolor / 1) ' ecolor / 1) ' 255
End If
End Function
Public Sub SetFormOnTop (myForm As Object) ' to make snippetpreview non modal

On Error GoTo lblErr_SetFormOnTop
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Dim X As Long
Dim Y As Long

i 50 T

SetWindowPos myForm.hwnd, HWND_TOPMOST, 0, 0, 0, 0, SWP_NOMOVE + SWP_NOSIZE
Exit Sub
1pblErr_SetFormOnTop:
ErrorHandler ™", App.EXEName, "ModSleep", "SetFormOnTop", Err.Number, Err.Description, Err.Source

Err.Clear
Resume Next

End Sub

Public Sub ErrorHandler (strCustomError As String,

strAppName As String,
strSubName As String,

strModuleName As String, _
1ErrNum As Long, strErrMsg As Straing, strSource As String)

Dim strDetailMsg As String

'If Trim({strCustomError) "" Then

' strCustomError = strErrMsg

‘End If
strDetailMsg = "App:" & strAppName + vbCrLf
strDetailMsg = strDetailMsg & "Err:" & strCustomError & vbCrLf
strDetailMsg = strDetailMsg & "Mod: " & strModuleName & vbCrLf
strDetailMsg = strDetailMsg & "Sub: " & strSubName & vbCrLf
strDetailMsg strDetailMsg & "Num: " & lErrNum & vbCrLf
strDetailMsg strDetailMsg & "Err: " & strErrMsg & vbCrLf
strDetailMsg = strDetailMsg & "Src: " & strSource & vbCrLf
MsgBox strDetailMsg, vbCritical

End Sub

'Public Sub MainCleanUp ()

'

*On Error GoTo lblErr MainCleanUp
'

‘Unload g_frmMain

'Dim i As Long
'Force Unload all the Forms that were Loaded

'For i = 0 To Forms.Count - 1

' If Forms(i) <> <> "MDIMain" Then
' Unload Forms({1}

' End If

'Next i

'

'Exit Sub

'

'1blErr MainCleanUp:

' ErrorHandler ", App.EXEName, “"WZglobal.bas", "MainCleanUp", Err.Number, Err.Description, Err.Source
' Err.Clear

N Resume Next
'
'
'

End Sub

'public Function FileRead(sFile As Strang) As String
,

v

'On Error GoTo 1lblErr_ FileRead
'

'Dim fso As New FileSystemObject
'Dim ts As textStream
.

' On Error Resume Next

! Set ts = fso.OpenTextFile(sFile)

' If Not Err Then FileRead ts.ReadAll (
ts.Close
Set ts = Nothing

'
'
'
v

'Exit Function
'

'1blErr_FileRead:

! 'ErrorHandler
N Err.Clear

' Resume Next

’

App.kXEName, “WzPmatcner.bas™,

'

'End Function

Public Sub FileSave(sFile As Straing, StringSave As Siring, Optional bAppend As Boolean = False)

On Error GoTo lblErr_FileSave
Dim hFile As Long

If Dir(sFile) = "" Then bAppend = True ' MAY HAVE ADDED NEW FILE

hFile = FreeFile()
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I1f Not bAppend Then
Open sFile For Output As #hFile
Else
Open sFile For Append As #hFile
End If

Print #hFile, StringSave
Close #hFile

Exit Sub

lblErr_FileSave:
'ErrorHandler "", App.EXEName, "WZPmatcher.bas™,
Err.Clear
Resume Next

"FileSave", Err.Number, Err.Description, Err.Source

End Sub
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' Removal of this copyright notice constitutes an Intellectual Property Rights Infringement.

Option Explicit
Option Compare Text

Public Enum LinkNodeState

'<—— add more states - including resyncing, buffer hold while parent moves
'¢--- offline, Power off, Power on,

'NODE_POWER_OFF
'NODE_POWER_ON
*NODE_ACTIVE / ONLINE
NODE_OFF = -1
NODE_OFFLINE = 0
NODE_POWERED

NODE_SYNCING START
NODE_SYNCING_SEEK_PARENT
*NODE_SYNCING SEEK ACTIVE
NODE_SYNCING_SEEK RECV_EDGE
NODE_SYNCING_ SEEK_SEND_EDGE
NODE_SYNCING_DONE

NODE_ACTIVE_RECV
*NODE_ACTIVE_RECV_UPDATE
NODE_ACTIVE SEND
'NODE_ACTIVE SEND_UPDATE

NODE_ACTIVE_SYNC_ERROR
NODE ACTIVE_SYNC_WAIT

' NODE_ACTIVE_SYNC_RENEW

End Enum

Public Enum LinkNodeType

NODE_TYPE_UNDEFINED = -1
NODE_TYPE_ROOT = 0
NODE_TYPE RELAY = 1

' NODE_TYPE_LEAF = 3
' NODE_TYPE_ORPHAN = 4
*NODE_TYPE_ROOT_BACKUP = 101

End Enum
Public Enum LinkNodeDrawUpdate

NODE DRAW_LINE = 1
NODE_DRAW LINE_BOLD = 2
NODE_DRAW_CIRCE = 3

NODE_DRAW_ROOT_LINE_ON = 4
NODE_DRAW ROOT_LINE_OFF = 5

End Enum

Public Enum LinkNodeCostFunction
NODE_DIST LOCAL = 1
NODE_DIST_ GLOBAL = 2

End Enum

Public m NodeState As LinkNodeState
Public m_Nodelnterval As Long

Public m NodeParent As LinkNode

Public m_NodeParentNum As Integer

Public m_NodeRouteNum As Integer

Public m_NodeDescendants As Integer
Public m NodeDescendantsRoute As Integer

Public m_NodePathRouteStr As String

Public m_NodeNetworkDepth As Integer

Public m_NodeWaitBuffer As Integer ' multiples of runtime .. recomputed by system internally
Public m_NodeMinHopsNeeded As Integer

Public m_NodeMaxHopsNearby As Integer

Public m_bAutoForceNodeType As Boolean
Public m_bhShowBufferFlow As Boolean
Public m_bPriorityTraffic As Boolean

pPublic m_ConnectLocalload As Integer
Public m_ConnectTotalLoad As Integer
Public m_ConnectTotalLoadForRoute As Integer

Public m'ConnectTuLalCapaCLLyFOrRoute As Integer

public m ConnectLocalThroughPut As Single °* need also history for lookup table
Public m ConnectTotalThroughPut As Single

Public m:ConnectLdLencyCost As Single

public m ConnectCostPerChildPresent As Single

public m ConnectBufferDepletionRate As Single

Public miConnectBusyServingChildIndex As Integer ' (-1 if not busy)

private m MyConnectCapacity As Integer ' max loading on this relay node
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Private m MyConnectLoading As Integer ' how much bandwidth will consume

Private bMouseDown As Boolean
Private IlastPositionX As Single
Private ilastPositionY As Single

Private m_MyNodeType As LinkNodeType
Private m MyNodelIndex As Integer

Private m_MyParentIndex As Integer

Private m_bMyAutoloadBalanceMode As Boolean

private m_MyNodeCostFunc As LinkNodeCostFunction
Private m SngMyConnectCost As Single

Private m_bReEntrant As Boolean ' see connectAccept
Private m_bMyPoweredOnOff As Boolean

Private m_ArrLinkNodes() As LinkNode

Private m ArrActiveConnections() As Integer

Private m ArrAccessibleNodelist () As Integer

Private m:ArrAcce551bleNodeLlstWLthChlldren() As Integer
Private m_DistTotalComputed As Long

Public m DistCentroidX As Long

Public m DistCentroidY As Long

Public m _DistWirelessRange As Long

Event UpdateLocation(X As Single, Y As Single)

Event DrawCommand{DrawType As LinkNodeDrawUpdate, FromNode As Integer, ToNode As Integer, bdottedLine As Boolean)
Event RefreshSysParms ()

Private m ArrSigStrengthLookup() As Single

Public Property Let m NodeCostFunc(Ivalue As LinkNodeCostFunction)

m_MyNodeCostFunc = Ivalue

m_bReEntrant = True ' for cost function
If (Ivalue = (NODE_DIST_GLOBAL)) Then
chkCostFuncType.Value = 1
Else
chkCostFuncType.Value = 0
End If

m_bReEntrant = False
End Property

Public Property Get m NodeCostFunc() As LinkNodeCostFunction
m_NodeCostFunc = m_MyNodeCostFunc

End Property

Public Sub SetLookUpTable(SLookup As String)
Dim ArrSigStr() As String, 1 As Integer

ReDim ArrSigStr(0)

ArrSigStr - Split(SLookup, C_SPC DELIMITER, -1)
Tf UBound(ArrSigStr) <> C_MAX LOOKUP_PARMS Then MsgBox "Error in Lookup table for Index " & m_MyNodeIndex: Exit Sub

ReDim m_ArrSigStrengthLookup(0 To C_MAX LOOKUP_PARMS)

For i = 0 To C_MAX_LOOKUP_PARMS
m‘ArrSigStrengthLookup(1) = CSng{ArrSigStr(1})

Next

End Sub

Public Sub m_ConnectSelectChildToService ()

Dim i As Integer, IMostConnectLoadIndex As Integer, ICurrentMaxLoad As Single
Dim iCandidateMaxLoad As Single, NumChildrenNeedingServicing As Integer, FirstChildIndexNeedingServicing As Integer

Static MostRecentlyServicedindex As Integer

If Not m bShowBufferFlow Then GoTo LblReset
If m ConnectBufferDepletionRate = 0 Then GoTo LblReset

If m_ConnectCount = 0 Then GoTo LblReset ' may have had children , none now, possible reasssociation
If m_ConnectTotalLoad 0 Then GoTo LblReset ' I wont have any children to service - exit

Tf m NodeParentIndex = C_INDEX UNDEFINED Then GoTo LblReset ' not initialised/not running

If m NodeParent Is Nothing Then GoTo LblReset ' not initialised/not running

If m_ConnectLocallLoad > 0 Then GoTo ILblReset ' remove my local load first before servicing children

If m_NodeType <> NODE_TYPE_ROOT Then
' by convention a root always has 1itselft as its parent ..
If m_NodeParent.m_ConnectBusyServingChildIndex <> m_NodeIndex Then Exit Sub
'DONT  GoTo LblReset ' not serving me, hence not my chldren either, just dont allocate a new chld yet- have not serviced last on

e
ElseIf m NodeType = NODE TYPE_ROOT Then
T T must wait till the child I am servicing - turns me off - since it may be a relay to another child of its..
* TURN THIS ON 1f want to hold root
' If m7ConnectBusyServ1ngCnllaIndex <> C_INDEX_UNDEFINED Then Ex1t Sub
' If mAArrLinkNodeS(m_ConnechnsyServingChildIndex).mﬁConnectBusyServingChildIndex <> C_INDEX_UNDEFINED Then ExXit Sub
‘End If

End If

'locate child with greatest load, give each one time slice to run and check back
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' more intelligent to extract all from one node -- but this works for now

* also nodes may be reassociating - so best to check back ,,

T N N

ICurrentMaxLoad = 0
NumChildrenNeedingServicing = 0
IMostConnectLoadIndex = C_INDEX UNDEFINED ' not busy

' find the highest m_ConnectTotalLoad ...
For i = 1 To URound(miArrActlveConnectlons)
iCandidateMaxLoad = m ArrLinkNodes (m_ArrActiveConnections(1)).m_ConnectTotalLoad

I1f 1CandidateMaxLoad > O Then

NumChildrenNeedingServicing = NumChildrenNeedingServicing + 1
If NumChildrenNeedingServicing = 1 Then FirstChildIndexNeedingServicing = m_ArrLLnkNodes(m_ArrActlveConnectlons(L)).m_Nod
eIndex
If (1CandidateMaxLoad > ICurrentMaxLoad) Then

If MostRecentlyServicedIndex <> m_ArrLinkNodes {m_ArrActiveConnections(i)).m_NodeIndex Then
ICurrentMaxLoad = 1CandidateMaxLoad
IMostConnectLoadIndex = m ArrLinkNodes(m_ArrActiveConnections (1)) .m_NodelIndex

End If

End If
End If

Next
T1f NumChildrenNeedingServicing = 1 Then IMostConnectLoadIndex = FirstChildIndexNeedingServicing
‘else next in Queu based on MostRecentlyServicedIndex
m_ConnectBusyServingChildIndex = IMostConnectLoadIndex ' = C_INDEX UNDEFINED 1f not set or no load
MostRecentlyServicedIndex = m_ConnectBusyServingChildIndex
If m ConnectBusyServingChildIndex = C_TNDEX UNDEFINED Then
TxtChildServiced = ""
Else
TxtChildServiced = m7ConnectBusyServ1ngChLldIndcx

—————— >UPDATETEXTBOXES
Exit Sub

LblReset:
m7ConnectBusyServ1ngCh1ldIndex = C_INDEX UNDEFINED
MostRecentlyServicedIndex = C_INDEX UNDEFINED
TxtChildServiced = ""

P >UPDATETEXTBOXES
Exit Sub

End Sub

Public Sub m_ConnectSelectChildToServiceIsoChron ()

Dim i As Integer, IMostConnectLoadlIndex As Integer, ICurrentMaxLoad As Single
Dim iCandidateMaxLoad As Single, CurrentPointerInChildrenList As Integer, FirstChildIndexNeedingServicing As Integer

Static CurrentServiceChildindex As Integer

If Not m_bShowBufferFlow Then GoTo LblReset
If m ConnectBufferDepletionRate = 0 Then GoTo LblReset

If m:ConnectCount = 0 Then GoTo LblReset ' may have had children , none now, possible reasssociation
If m_ConnectTotalload = O Then GoTo LblReset * I wont have any children to service - exit

I1f m_NodeParentIndex = C_INDEX UNDEFINED Then GoTo LblReset ' not initialised/not running

If m_NodeParent Is Nothing Then GoTo LblReset ' not initialised/not running

'--NotForlIso 'If m ConnectLocalload > 0 Then GoTo LblReset ' remove my local load first before servicing children

If m_NodeType <> NODE_TYPE_ROOT Then
If m_ConnectlocallLoad + m ConnectBufferDepletionRate > m_ConnectCapacity Then GoTo LblReset ' cannot service any children yet
End If

'If m_NodeIndex = 0 Then
' Debug.Print
'End If

''If m_NodeType <> NODE_TYPE_ROOT Then

v ' by convention a root always has itselft as ils parent ..

'f''——NotForlso If m NodeParent.m_ConnectBusyServingChildIndex <> m_NodeIndex Then Exit Sub

ree 'DONT GoTo LblReset ' not serving me, hence not my chlidren either, Just dont allocate a new ciild yet- have not »erviced last
one

v

et If m_Connectlocalload >= m ConnectCapacity Then GoTo LblReset 'ISO

'"'ElseIf m_NodeType = NODE_TYPE ROOT Then

v ¥ I musL wait till the child I am servicing - turns me off - since 1t may be a relay to another child of 1ts..

' ' TURN THIS ON 1f want to hold root

e tIf m_ConnectEusyServ1ngChlldIndex <> C_INDEX_UNDEFINED Then Exat Sub

v ' If m_ArrLlnkNodes(m*CDnnectBusyServ1ngch11dlndex)Am_ConnectBusySeLVLngChleIndex <> C_INDEX_UNDEFINED Then Exit Sub
T '‘End If

'''End If

' In RoundRobin Goto each Child and Extract Info. Do this in dumb Fashion.
' Tf no data you goto the next child but the pointer stays with the child not serviced ..
' this way the algorithm is both deterministic but also efficent
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If CurrentServiceChildIndex < 0 Then CurrentServiceChildIndex = 0
CurrentServiceChildIndex = CurrentServiceChildIndex + 1 ' pointer being maintained
If CurrentServiceChildIndex > m_ConnectCount Then CurrentServiceChildIndex = 1

FirstChildIndexNeedingServicing = C_INDEX_UNDEFTNED
CurrentPointerInChildrenList = C_INDEX UNDEFINED

For 1 = CurrentServiceChildIndex To m_ConnectCount
If m_ArrLinkNodes (m_. ArrActiveConnéctions (1)) .m_ConnectTotallLoad > 0 Then
FlrstChlldIndexNeedlngServ101ng = m ArfIlnkNodes(m ArrActiveConnections (1)) .m NodelIndex
CurrentPointerInChildrenlist = 1 -
Exit For
End If
Next

If FirstChildIndexNeedingServicing = C_INDEX_UNDEFINED Then GoTo LblReset

m_ConnectBusyServingChildIndex = FirstChildIndexNeedingServicing ' = C_INDEX_UNDEFINED 1f not set or no load

If m ConnectBusyServlngChlldIndex = C_INDEX UNDEFINED Then
TxtChildServiced =

Else
TxtChildServiced = m_ConnectBusyServingChildIndex

End If
______ >UPDATETEXTBOXES
Exit Sub

LblReset:

m ConnectBusyServingChildIndex = C_INDEX UNDEFINED
CurrentServiceChildIndex = C_ TNDEX UNDEFINED ' no children need servicing
TxtChildServiced = ""

T— ~->UPDATETEXTBOXES

Exit Sub

End Sub
Public Sub m_ConnectServiceChildISoChron{)

Dim NewBuffervValue As Single
If Not m bShowBufferFlow Then Exit Sub
If m_ConnectBufferDepletionRate = 0 Then Exit Sub
If m NodeParentIndex = C INDEX UNDEFINED Then Exit Sub

If m_ConnectCount > O Then
If m_ConnectTotalLoad > 0 Then

m_ConnectSelectChildToServicelsoChron ' Always regardless of your load
Else

m_ConnectBusyServingChildIndex = C_INDEX UNDEFINED

TxtChildServiced = ""
End If

End If
If m NodeType <> NODE_TYPE ROOT Then ' root parent 1is 1tself - circular reference ...

If m_ArrLlnkNodes(miNodeParentlndexh.m7ConnectBusyServingCh1ld[ndex <> m_NodeIndex Then

'm_ConnectBusyServingChildIndex = C_INDEX UNDEFINED -- sti1ll servicing my children
RaiseEvent DrawCommand (NODE_DRAW_LINE, m_NodeIndex, miNocharcntIndex, False)
TxtChildServiced = ™"
Exit Sub
End If
End If

I1f m_ConnectTotalload = O Then

m_ConnectBusyServingChildIndex = C_INDEX UNDEFINED
If m_NodeType <> NODE_TYPE ROOT Then
Ra1seEvent DrawCommand (NODE_ DRAW_LINE, m_NodelIndex, m_NodeParentIndex, False)

End If

'miArrLinkNodes(m_NocharenLIndex).m7ConnectBusy50rv1ngChildIndcx = C_INDEX_ UNDEFINED ' release
TxtChildServiced = ""

Elself m ConnectLocalload > 0 Then

NewBufferValue = m_ConnectLocalload - m_ConnectBufferDepletionRate
If NewBufferValue < O Then NewBufferValue = 0
HscrollleafLoad.Value = NewBuffervalue

If m_NodeType <> NODE_TYPE ROOT Then

RaiseEvent DrawCommand(NODE‘DRAW‘LINEigoLD, m_NodeIndex, m~NodeParenLIndex, False)
End 1If .
' transfer Load to

wWith m NodeParent
1f .m_NodeType <> NODE_TYPE ROOT Then ' ROOT 1is a infinite sink
.SetLeafLoad .m ConnectLocalLoad + m_ConnectBufferDepletionRate
,UpdaLeTextBoxes
End If
End With

¢« TURN THIS OOFF If want to hold till lpcal depleted
' m_ArrLlnkNodeS(miNOdeParenLIndex).m_CunneCLBusyServlngChlldIndex = C_TINDEX_UNDEFINED ' release

End If

* release control ... each time slice ....
' m_ArrLinkNodes (m_| NodeParentIndex) .m_ConnectBusyServingChildIndex = C_INDEX_ UNDEFINED
"m_ConnectBusyServingChildIndex = C_INDEX UNDEFINED ' I have transferred data in my time slice
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End Sub

Public Sub m_ConnectServ1ceCh11d()
Dim NewBuffervValue As Single

If Not m bShowBufferFlow Then Exit Sub
If m ConnectBufferDepletionRate = 0 Then Exit Sub
If m#NodeParenLIndex = C_INDEX UNDEFINED Then Exit Sub

1f m_NodeType <> NODE_TYPE_ROOT Then ' root parent 1s i1tself - circular reference ...
If mﬁArrLlnkNodes(miNodeParentIndex).m7ConnectBusySecVLngChlldIndex <> m_NodelIndex Then

m ConnectBusyServ1ngCh1ldIndex = C_INDEX UNDEFINED
RaiseEvent DrawCommand (NODE DRAW_ LINE, m_NodeIndex, m NodeParentIndex, False)
TxtChildServiced = ""
Exit Sub
End If

Else
' ElseIf m_ConnectTotalLoad = O Then ' for the root .... -- covered below

End If
If m ConnectTotalload = 0 Then

m_ConnectBusyServingChildIndex = C _INDEX_UNDEFINED
If m . NodeType <> NODE TYPE ROOT Then

RalseEvent DrawCommand(NODE DRAW_LINE, m_NodeIndex, mfNodeParentIndex, False)
End If

m_ArrLlnkNodcs(miNodeParentIndex).m7ConnecLBusyServ1ngChi1dTndex = C_INDEX UNDEFINED ' release
TxtChildServiced = ""

Elself m ConnectlLocalload > 0 Then

NewBufferValue = m_ConnectLocalLoad - m_ConnectBufferDepletionRate
If NewBuffervalue < 0 Then NewBufferValue 0
HscrollLeafLoad.Value = NewBufferValue
If m NodeType <> NODE_TYPE_ROOT Then
RaiseEvent DrawCommand(NODE DRAW_LINE _BOLD, m_Nodelndex, m_NodeParentIndex, False)
End If
* TURN THIS OOFF If want to hold till local depleted
miArrLlnkNodes(m_NodeParentIndex).m_ConnectBusySerVLngChildIndex = C_INDEX_UNDEFINED ' release

ElseIf m ConnectTotalload - m_ConnectLocallLoad > 0 Then °* service chldren UBound(m_ ArrActiveConnections) > 0 Then
If m_NodeType <> NODE_TYPE_ROOT Then
RaiseEvent DrawCommand(NODE DRAW_LINE_BOLD, m_Nodelndex, m_NodeParentIndex, False) ' 1 am
End If

m_ConnectSelectChildToService ' CHILD WILL RELEASE

Elself m ConnectTotalload = 0 Then
m ConncctBusyberVLnthlldIndex = C_INDEX UNDEFINED
1f m _NodeType <> NODE_TYPE_ROOT Then
RaiseEvent DrawCommand(NODE DRAW LINE, m_Nodelndex, miNodeParentIndex, False)
End 1f

m ArrLinkNodes (m_NodeParentindex).m_ConnectBusyServingChildIndex = C_INDEX_UNDEFINED ' release
TxtChildServiced = ""

End If

release control ... each time slice ....
' m_ArrLinkNodes(m‘NodeParentIndex)‘m_ConnectBusyServ1ngChildIndex = C_INDEX_ UNDEFINED
'm ConnectBusyServingChildIndex = C_INDEX UNDEFINED ' I have transferred data in my time slice
End Sub
Private Function ComputeTotalLoad() As Integer
Dim i As Integer, ITotalLoad As Integer
Dim ICurrentLoad As Integer

Dim ICurrentChildren As Integer

ICurrentLoad = 0
ICurrentChildren = 0

For i = 1 To UBound(m_ArrActiveConnections)

ICurrentLoad = ICurrentLoad + m ArrLinkNodes (m_ArrActiveConnections (1)) .m_ConnectTotalLoad
Next
ComputeTotalload = ICurrentlLoad + m_ConnectLocalLoad

End Function

Public Sub RESET_PARMS ()
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m_NodeParentNum 0
m_NodeRouteNum = 0
m_NodeDescendants = 0
m_NodeDescendantsRoute = 0
m_ConnectLocalLoad = 0 ' As Integer
m_ConnectTotalload = 0 ' As Integer
m_ConnectTotallLoadForRoute = 0 ' As Integer
m_ConnectTotalCapacityForRoute = 0 ' As Integer
m_ConnectLocalThroughPut = 0 ' As Single ' need also hastory for lookup table
m_ConnectTotalThroughPut = 0 ' As Single
m_ConnectLatencyCost = 0 ' As Single
End Sub
Public Sub UpdateTextBoxes({)
Dim InumParentsCoiff As Single
Dim InumRoots As Integer
Dim InumChildren As Integer
Dim IConnectCost As Integer
' - --—- BUFFER FLOW
If m_ConnectBusyServingChildIndex <> C INDEX UNDEFINED Then
TxtChildServiced = m ConnectBusyServingChildIndex
Else
TxtChildServiced = ""
End If
If m_ConnectTotallLoad = O Then ' Kludge because m bBufferFlow turns off ..
m_ConnectBusyServingChildindex = C_INDEX_ UNDEFINED
TxtChildServiced = ""
End If
e e PARENTAGE/ROUTES
TxtNumParents = m_NodeParentNum
TxtNumRoutes = m_NodeRouteNum
InumChildren = m_ConnectCount
If InumChildren > O Then
TxtActiveConnections = InumChildren
Else
TxtActiveConnections = ""
BEnd If
If m_NodeDescendants = 0 Then TxtNumDescendants = ""
If m_NodeDescendants = UBound (m_ArrActiveConnections) Then
TxtNumDescendants = ""
Else 'If m_NodeDescendants > O Then TxiNumDescendants = m_NodeDescendants
TxtNumDescendants = m_NodeDescendants
End If
1f m_NodeDescendantsRoute > 0 Then TxtNumNodesInRoute = m_NodeDescendantsRoute
1f m NodeDescendantsRoute = O Then TxtNumNodesInRoute = "" ' UBound (m_ArrActiveConnections) Then TxtNumNodesInRoute = "" ' then
TxtNumNodesInRoute = m_NodeDescendantsRoute
If m_MyNodeType = NODE_TYPE_ROOT Then
TxtNumParents.ForeColor = vbButtonFace
TxtNumRoutes.ForeColor = vbButtonFace
TxtLocalThroughput = ™"
TxtTotalThroughPut = ""
Else
If m NodeParentNum > 1 Then TxtNumParents.ForeColor = &H8000&
If m_NodeParentNum = 1 Then TxtNumParents.ForeColor vbRed
If m_NodeParentNum < 1 Then TxtNumParents.ForeColor = vbRed
If m NodeRouteNum > 1 Then TxtNumRoutes.ForeColor = &H8000&
If m NodeRouteNum = 1 Then TxtNumRoutes.ForeColor = vbRed
If m_NodeRouteNum < 1 Then TxtNumRoutes.ForeColor = vbRed
End If
TxtLoadRoute = m_ConnectTotalLoadForRoute
If m_ConnectTotalLoadForRoute > m_ConnectTotalCapacityForRoute Then TxtLoadRoute.ForeColor = vbRed
If m_ConnectTotalloadForRoute = m_ConnectTotalCapacityForRoute Then TxtLoadRoute.ForeColor = vbBlue
if m_ConnectTotalloadForRoute < m_ConnectTotalCapacityForRoute Then TxtLoadRoute.ForeColor = vbBlack

———————————————————————— LOAD DATA

If Val(TxtLoadChildren) <> m_Conn
TxtLoadChildren = m_ConnectTota
If TxtLoadChildren > m_ConnectCapacity Then

TxtLoadChildren.ForeColor =

Else

TxtLoadChildren.ForeColor =

End If
End If

ectTotalLoad Then
1Load

vbRed

vbBlue
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* If m_ConnectTotalLoad <> prgTotalload.Value Then
If m_ConnectTotalload >= prgTotalload.Max Then
prgTotalLoad.Value = prgTotalLoad.Max
Else
prgTotallLoad.Value = m_ConnectTotallLoad
End If
' End If

If m ConnectLocalload <= Hscrollleafload.Max Then HscrollLeafLoad.Value = m_ConnectLocalload

If m_ConnectlLocalload < m_ConnectCapacity Then TxtLoadLocal.ForeColor = &H8000&
Tf m_ConnectLocalload = m_ConnectCapacity Then TxtLoadLocal.ForeColor vbBlue
If m_ConnectLocalLoad > m_ConnectCapacity Then TxtLoadLocal.ForeColor = vbRed

Tommmm e e Connect Cost
If m_bAutoLoadBalanceMode Then

IConnectCost = Int((mAConnectCost) * 10)
If m_ConnectCount > O Then
TxtConnectCost = IConnectCost
If m_ConnectTotallLoad < m_ConnectCapacity Then TxtConnectCost.ForeColor = &H8000&
If m_ConnectTotalload = m_ConnectCapacity Then TxtConnectCost.ForeColor = vbBlue
If m_ConnectTotalLoad > m_ConnectCapacity Then TxtConnectCost.ForeColor = vbRed
Else
m_ConnectCost = 0
TxtConnectCost =
End If

n

,,,,,,,,,,,,,,,,,,,,,,, Connect Cost

—————————————————————— THROUGHPUT

If m MyNodeType = NODE_TYPE_ROOT Then
TxtTotalThroughPut = "V
TxtLocalThroughput = "7
VSigStrength = 0

Else
TxtLocalThroughput = Int{m_ConnectLocalThroughPut)
If m_MyNodeType > NODE_TYPE ROOT + 1 Then
TxtTotalThroughPut = Int(m_ConnectTotalThroughPut)
Else
If m_ConnectCostPerChildPresent > 0 Then
TxtTotalThroughPut = Int(m_ConnectTotalThroughPut)
Else
TxtTotalThroughPut = "
End If
End If
If m_NodeParentIndex <> C_INDEX UNDEFINED Then
TxtDistanceFromParent = Int(ComputeDistance (m_MyNodeIndex, m_NodeParentIndex) / 100)
End If
If m_ConnectTotalThroughPut < VSigStrength.Max Then
1f m_ConnectTotalThroughPut > 0 Then
VS8igStrength = Int(m_ConnectTotalThroughPut)
Else
VSigStrength — 0
End If
Else
VSigStrength = VSigStrength.Max
End If
End If
End Sub

Public Property Let m_ConnectCost {SngCost As Single)

m_SngMyConnectCost = SngCost
TxtConnectCost = m_SngMyConnectCost * 10

End Property
Public Property Get m_ConnectCost () As Single
m_ConnectCost = m_SngMyConnectCost
End Property
Public Property Let m_bAutoLoadBalanceMode (Bvalue As Boolean)

m_bMyAutoLoadBalanceMode = Bvalue

If Bvalue Then
TxtConnectCost.ForeColor = vbBlack

m_ConnectAdjust ' last one even 1if turning off -- get txt updated
Else
' m_ConnectAdjust ' last one even 1f turning off -- get txt updated
TxtConnectCost.ForeColor = vbBlue
End If

End Property
Public Property Get m_bAutoLoadBalanceMode () As Boolean
m_bAutoLoadBalanceMode = m_bMyAutoLoadBalanceMode

End Property

oy, - n

P
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Public Property Let mﬁConnectCapacity(lndex As Integer)

m_MyConnectCapacity = Index
TxtConnectCapacity = Index

m_bReEntrant = True
If Index > 0 Then
If Index > 99 Then Index = 99

HLoadCapac:ty.Value = Index
HLoadCapacity.Max = 10 * Index

prgTotalLoad.Max = Index Pttt
End If
m_bReEntrant = False
If m_bAutoLoadBalanceMode Then
If m NodeType <> NODE_TYPE_ROOT Then m_ConnectAdjust ' If m_ConnectCount > 0 Then m_ConnectAdjust
End If
End Property
Public Property Get m_ConnectCapacity() As Integer
m_ConnectCapacity = m_MyConnectCapacity
End Property

Public Property Get m_ConnectCount() As Integer
m_ConnectCount — UBound(m_ArrActiveConnections)

End Property
'
Private Function ComputeDescendants() As Integer

Dim i As Integer
Dim ConnectCount As Integer

If UBound (m ArrActiveConnections) = 0 Then
ConnectCount = 0
Else
ConnectCount = 0
For i = 1 To UBound{m ArrActiveConnections)
ConnectCount = ConnectCount + 1 ' for each child
ConnectCount = ConnectCount + mVArrLlnkNodes(m¥ArrAct1veConnectlons(1)).m NodeDescendants
Next
*ConnectCount = ConnectCount + 1 ' for self
End If

ComputeDescendants = ConnectCount
End Function

'Public Property Let m_ConnectCostFactox (Index As Integer)

' m_MyConnectLoading = Index
TxtConnectCost = Index * 10

'
'
! m_bReEntrant = True
'

'

' m_bReEntrant = False
'End Property
'

'Public Property Get m_ConnectCostFactor() As Integer
'

! m_ConnectCostFactor = m_MyConnectLoading

'End Property

Public Property Let m_NodelIndex(Index As Integer)
m_MyNodeindex - Index
TxtNodelD = Index

End Property

Public Property Get m_NodeIndex () As Integer
m_NodeIndex = m_MyNodeIndex
End Property
Public Property Get m_NodeType() As LinkNodeType
m_NodeType = m_MyNodeType
End Property
Public Property Let m_NodeType (ENodeType As LinkNodeType)

Dim ecolor As Integer

'If ENodeType = m_MyNodeType Then Ex1t Property

v TxtParentindex.Visible = True ' (ENodeType <> NODE_TYPE_ROOT) .
v TxtLoadLocal .Visible True {ENodeType = NODE_TYPE RELAY) Or (ENodeType = NODE_ TYPE_ROOT)

v TxtActiveConnections.Visible = True ' (ENodeType = NODE TYPE_RELAY) Or (ENodeType = NODE_TYPE_ROOT)

v TxtConnectCost.Visible = True ' (ENodeType = NODE TYPEﬁRELAY) Or (ENodeType = NODE_TYPE_ROOT)
v TxtNumParents.Visible = True ' (ENodeType = NODE TYPE_LEAF) And m_bAutoRanging = True
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v TxtMessage.Visible = True
v TxitMessage = "" ' 1d for root etc misleading
o VSigStrength.Enabled = True ° (ENodeType <> NODE_TYPE_MLN_DEPTH)
v TxtLocalThroughput.Visible = True ' Not (ENodeType = NODE_TYPE ROOT)
TxtConnectCost.Visible = ENodeType <> NODE_TYPE_ROOT
TxtNumHops = ENodeType
m_MyNodeType = ENodeType
If ENodeType = NODE_TYPE_ROOT Then
PicNodeType.BackColor = GetCodeColor (ENodeType)
VSigStrength = 0
RaiseBEvent DrawCommand (NODE DRAW_ROOT_LINE_ON, -1, -1, 0)
RESET PARMS
m NodeParentIndex = m_MyNodelndex '<--- else rest of system does not know how to compute global thruput
'<--- here and 1n settng of ROOT type in m nodeParentIndex. No where else
TxtMessage = "ROOT"
Elself ENodeType <> NODE_TYPE_UNDEFINED Then
PicNodeType.BackColor = GetCodeColor (ENodeType)
*Ecolor = (ENodeType) * 255 / 4
' picNodeType.BackColor = RGB{Ecolor, Ecolor, Ecolor) ' RGB((ENodeType) * 255 / 4, (ENodeType) * 255 / 4, 0) ' {{ENodeType}) * 255
/ 4) 'RGB({(ENodeType) * 255 / 4, (ENodeType) * 255 / 4, (ENodeType) * 255 / 4)
TxtNumHops.ForeColor = vbBlue ' PicNodeType.BackColor
ElseIf ENodeType = NODE_TYPE_UNDEFINED Then
PicNodeType.BackColor = GetCodeColor (ENodeType)
'PicNodeType.BackColor vbRed
TxtNumHops.ForeColor = vbRed
m_NodeParentIndex = -1
RESET_PARMS
End If
End Property
Public Property Get m_NodeActive() As Boolean
Dim eNodeState As LinkNodeState
eNodeState = m_NodeState
If (eNodeState = NODE_OFFLINE) Then Exit Property ' with a false’
If (eNodeState = NODE_ACTIVE RECV) Then m_NodeActive = True: Exlt Property
If (eNodeState = NODE_ACTIVE_SEND) Then m NodeActive = True: Exit Property
End Property
Public Property Let m_NodeParentIndex{Parentindex As Integer)
* tell 0ld Relay Node that I am no longer its client - in SEND cycle
' some book keeping first- disconnect from previous parent and reconnect to new
If ParentIndex <> m_NodeParentIndex Then ' new parent connection being made
RaiseBvent DrawCommand (NODE_DRAW_LINE, m_ MyNodelIndex, ParentIndex, True)
End If
If m NodeType <> NODE_TYPE ROOT Then
If m_MyParentIndex >= 0 Then m_ArrLinkNodes ( (m_MyParentIndex)) .m_ConnectRemove (m_MyNodeIndex) ' m_ConnectRemove m_MyParentInde

If ParentIndex >= 0 Then m_ArrLinkNodes (ParentIndex).m_ConnectAdd (m_MyNodeIndex)

End If

TxtParentIindex = ParentIndex ' do this before the check ...
m_MyParentIndex = ParentIndex

1f m_NodeType = NODE_TYPE ROOT Then

TxtNumHops.ForeColor = vbBlack

m_NodePathRouteStr = Format (ParentIndex, "000") ' <-- the root 1s 1ts own parent
ElseIf ParentIndex = -1 Then
m_NodePathRouteStr = "X"

Set m_NodeParent = Nothing
Else ' valid parent Index

If mkArrLlnkNodes(Parentlndex).mﬁNodeType = NODE_TYPE_ROOT Then
m_NodePathRouteStr = Format (ParentIndex, "000™)

Else
m_NodePathRouteStr = m_ArrLinkNodes (ParentIndex) .m NodePathRouteStr
End If
m_NodePathRouteStr = m_NodePathRouteStr & " " & Format (m_MyNodeIndex, "000")

' TxtMessage = m_NodePathRouteStr
' Debug.Print m_MyNodelIndex, m NodePathRouteStr

End If
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' throuyhputs ..........

If (m_MyNodeType = NODE_TYDEiROOT) Then

m_ConnectLocalThroughPut = 100
m_ConnectTotalThroughPut = 100

Elself (ParentIndex <> -1) Then

m ConnectLocalThroughPut = ComputeExpectedThruPutLocal (ParentIndex)
m_ConnectTotalThroughPut = ComputeExpectedThruPutGlobal (ParentIndex)

Else

m_ConnectLocalThroughPut =
m_ConnectTotalThroughPut =

[eRe)

End If
' sert patent

1f ParentIndex <> C_INDEX UNDEFINED Then

Set m_NodeParent = m_ArrLinkNodes (ParentIndex) '<-- GET ROOT HERE -——
1f TxtMessage <> m_NodePathRouteStr Then TxtMessage = m NodePathRoulLeStr
Else
If m_MyNodeType <> NODE_TYPE_ROOT Then TxtMessage = "
End If
1f m_bAutoloadBalanceMode Then If m_ConnectCount = 0 Then m_ConnectCost = 0

UpdateTextBoxes '<—--
B ittt >UPDATETEXTBOXES
End Property
Public Property GelL m_NodeParentIndex{) As Integer
m_NodeParentIndes = m MyParentIndex
End Property
Private Sub chkCostFuncType_Click()
If m_bReEntrant Then Exit Sub ' called by m_NodeCostFunc

If chkCostFuncType Then
m_NodeCostFunc — NODE_DIST_GLOBAL

Else
m_NodeCosiLFunc = NODE_DIST LOCAL
End If
RaiseBvent RefreshSysParms '(0, 0) ' (NODE_ACTIVE_ RECV_UPDATE, "Change 1in cost Function")
BEnd Sub

Private Sub HLoadCapacity_Change ()

If m_bReEntrant Then Exit Sub

1f HLoadCapacity > 99 Then HLoadCapacity = 99

m_ConnectCapacity = HLoadCapacity -~
End Sub
Private Sub PicOnOff Click()

m_bMyPoweredOnOff = Not m_bMyPoweredOnOff
POWER m_bMyPoweredOnOff

End Sub
Public Sub ArrayCopyLinkNodes (ObjLinkNode As LinkNode, Index As Integer, ArrCount As Integer)

ReDim Preserve m_ArrLinkNodes (0 To ArrCount)
Set m_ArrLinkNodes (Index) = ObjLinkNode

End Sub

Public Sub POWER(bOn As Boolean)
m_bMyPoweredOnOff = bOn ' 1f remote call, not from PicOnOff
If m_bMyPoweredOnOff Then

PicOnOff.BackColor = vbWhite
m_NodeState = NODE_POWERED
If m_NodeType = NODE_TYPE_ROOT Then m_NodeType = NODE_TYPE ROOT ' reset the node Index Parcnt to self
' this 1s done to make this active again
TMRSTATEMACHINE.Enabled = Truec

Else
1f m_NodeType = NODE_TYPE_ROOT Then m_NodeType = NODE_TYPE_ROOT
m_NodeState = NODE_OFFLINE ' - this may not kick in - in a sync wait
PicOnOff.BackColor = vbButtonFace
RESET_PARMS

End If
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"TmrOneShotTrigger.Enabled = True ' let 1t handle it ..
End Sub
Private Function SEEKNearByNodes(Index As Integer, iMaxSignalRange As Long, BOrderByMinDepth As Boolean) As Integer
' get list of all accessible Nodes- put in m_ArrAccessibleNodeList(

Dim i As Integer, j As Integer, InodesFound As Integer, IconnectDist As Integer, IjTemp As Integer
Dim SortBuckets() As New Collection

ReDim m ArrAccessibleNodeList (0)

ReDim m ArrAccessibleNodeListWithChildren (0)
Dim CandidateNodeType As Integer

Dim CandidateNodeIndex As Integer

Dim CandidateNodeParentIndex As Integer
m_NodeMaxHopsNearby = -1

'If Index = 2 Then Debug.Print: End If

'If m_NodeIndex = 9 Then
'Debug.Print
‘Bnd If

If UBound{m ArrLinkNodes) = 0 Then Exit Function ’none loaded - no more than one in list - no nearby

For i = LBound(m_ArrLinkNodes) To UBound({m ArrLinkNodes)
With m_ArrLinkNodes (1)

CandidateNodeType = .m_NodeType
CandidateNodeIndex = .m_Nodelndex
CandidateNodeParentIndex = .m_NodeParentlIndex

If CandidateNodeIndex = Index Then GoTo lblNertNode
If (CandidateNodeType = NODE_TYPE_UNDEFINED) Then GoTo lblNextNode

If (CandidateNodeType >= m_NodeNetworkDepth) Then GoTo lblNextNode
If (.m_NodeActive = False) Then GoTo lblNextNode 'connecl Lo active nodes only 10/13/00

'If (.m_NodeType <> EParentNodeType) Then GoTo lblNextNode

If (CandidateNodeParentIndex = -1) Then GoTo lblNextNode 'And (.m_NodeType <> NODE_TYPE_ROOT) Then GoTo lblNextNode '
Then GoTo lblNextNode ' ROOT PARENTINDEX = SET TO SELF WHEN ' ELSE NO WAY OF KNOWING IF ON/OFF

If (CandidateNodeParentIndex = Index) Then GoTo lblNextNode ' a child of mine in sync wait and to avoid loops

'<-- should have a check here for ALL descendants based on instr{routestrings) but probability low
" Instr(i, "","") =0

' Instr(l, "", MyRouteStr) 0

' Instr(l, HisRouteStr, ") =1 - so be careful here

'<——— so safe to use INSTR - but needs to be implemented same way ..

'If m_NodePathRouteStr <> ™" Then If (InStr(.m NodePathRouteStr, m_NodePathRouteStr) <> 0) Then GoTo lblNextNode

IconnectDist = ComputeDistance (Index, CandidateNodeIndex)
If (IconnectDist > 1MaxSignalRange) Then GoTo lblNextNode ' not out of range

here there has to be an association and agreement to accept
this should be part of another cycle ...

.
If Not (.m_ConnectAccept(Index, m_ConnectTotalLoad)) Then GoTo 1blNextNode

'else add the node ID to the last

InodesFound = InodesFound + 1

If CandidateNodeType > m_NodeMaxHopsNearby Then m_NodeMaxHopsNearby = CandidateNodeType
'If Index = 2 Then Debug.Print "<<<«<", Index, .m_Nodelndex

ReDim Preserve varrAcce551bleNodeList(InodesFound)
m_ArrAccessibleNodelast (InodesFound) = .m_NodeIndex

End With

1blNextNode:

Next

SEEKNearByNodes = InodesFound

If Not BOrderByMinDepth Then Exit Function
'else reorder the array, by closest to root- make this a QSort ..
For i = 1 To UBound(m ArrAccessibleNodeList)

For j = i + 1 To UBound(m_ArrAccessibleNodelList})

If m_ArrLinkNodes (m_ArrAccessibleNodeList (1)) .m_NodeType > m_ArrLinkNodes (m ArrAccessibleNodeList(3)).m NodeType Then
IjTemp = m_ArrAccessibleNodelList (1)

m_ArrAccessibleNodeList (i) = m_ArrAccessibleNodelist (J)
m_ArrAccessibleNodeList (3) = IjTemp
End If
Next
Next

m_NodeMaxHopsNearby = m_ArrLinkNodes (m_ArrAccessibleNodeList (UBound(m_ArrAccessibleNodelist))).m _NodeType

A Debug.Print
o For i = 1 To UBound(m_ArrAccessibleNodelList)

v Debug.Print Index, m_ArrAccessibleNodeList (i}, m_ArrLinkNodes (m_ArrAccessibleNodeList(i)).m_NodeIndex, m_ArrLinkNodes({m Arr
AccessibleNodelList (i)) .m_NodePathRouteStr - e

" Next

v Debug.Print

CERT
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End Function

r'1rrprivate Function SeekRedundantPath() As Boolean
'

v ' if you can connect to the root and choose not to - 1t may affect the

rreee ' redundancy of the network .. you decision 1s based on whether any of

' your neigbors - connected to you - are single route .. 1f so they

' need you to connect to the root directly to enable a double root possiblitily

'O- if this fucntion 1s called then 1ts job 1s to determine

'1l- this node can connect to the root

'2- is currently not connected to the rocot

*3- has descendants that have a 1 route path .. and 1f I connect to root, they will have a choice..
'4- has nearby nodes that have a one route path and "" ""

v Dim bCanConnectToRoot As Boolean

N Dim bIsNotCurrentlyConnectedToRcoot As Boolean

' Dim bHasNearbyNodesWithSingleRoutePaths As Boolean
.

'

Dim i As Integer

If UBound(m_ArrAccessibleNodeList) < 1 Then Exit Function ‘else look at first node in ORDERED LIST
bCanConnectToRoot = m_ArrLinkNodes (m_ArrAccessibleNodelList (1)) .m_NodeType = NODE_TYPE_ROOT
If Not bCanConnectToRoot Then Exit Function

bIsNotCurrentlyConnectedToRoot = m_NodeType > (NODE_TYPE_ROOT + 1)
If Not bIsNotCurrentlyConnectedToRcot Then Exit Function

' do any of my neighbors need me to be a root connected node

For i = 1 To UBound(m_ArrAccessibleNodeList)
With m_ArrLinkNodes (m_ArrAccessibleNodeList (1)
If .m_NodeType <= NODE_TYPE_ROOT + 1 Then
' 1gnore them - single root or not - they connect to the root or are the root
' or node_type_undefined ... 1gnore it al
Else

' greater than NODE_TYPE_ROOT + 1 ——
bHasNearbyNodesWithSingleRoutePaths (.m_NodeRouteNum < 2)
If bHasNcarbyNodesWithSingleRoutePaths Then
SeekRedundantPath = True
Exit Function

End If
End If
End Waith
Next
' if we got here -- then have to repeat with the children

SeekRedundantPath = SEEKMInRouteChildren (1)
End Function
Private Function SEEKMInRouteChildren(MinRouteNum As Integer) As Boolean
Dim i As Integer

For i = 1 To UBound(m_ArrActiveConnections)
With m_ArrLinkNodes (m_ArrActiveConnections(1i))

' If .m_NodeType <= NODE_TYPE_ROOT + 1 Then

’ ' 1gnore them - single root or not - they connect to the root or are the root
' ' or node_type undefined ... 1gnore it al

' Else

' greater than NODE_TYPE_ROOT + 1 --

If (.m_NodeRouteNum <= MinRouteNum) Then SEEKMInRouteChildren = True: Exit Function

End If

End With
Next

End Function
v KEE P o e e e e

Private Function SEEKUniqueRoutes({) As Integer
' start with an ORDERED list of m_ArrAccessibleNodelist and locate which ones give a unique Path - based on route paths ..
we dont consider root as a parent, since the attempt 1s to determine multiple roots for children

Dim i As Integer, j As Integer, NumRoutes As Integer, bNonUniqueRoute As Boolean
Dim ArrBVisited() As Boolean, INodeDepth As Integer

Dim SArrFirstTwoPaths() As String

Dim SMyFirstTwoPaths As String

ReDim ArrBVisited(l To UBound(m ArrAccessibleNodeList))
ReDim SArrFirstTwoPaths (1 To UBound(m_ArrAccessibleNodelist))

' build First Two Node RoutePathStraing for all nodes 1in accessible list

'If m_NodeIndex = 9 Then
'Debug.Print
'‘End If

For i = 1 To UBound{m_ArrAccessibleNodeList)
SArrFirstTwoPaths{i) = Mid(m_ArrLinkNodes (m_ArrAccessibleNodeList (i)).m_NodePathRouteStr + " XXX ", 1, 7)
'Debug.Print SArrFirstTwoPaths (i) -

Next
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' for each item in the routepath , remove all my descendants ...

For i = 1 To UBound(m ArrAccessibleNodeList)
If i <> m_MyNodeIndex Then
ArrBvVisited(i) = {(InStr(l, (m_ArrLinkNodes (m_ArrAccessibleNodelist (1)) .m NodePathRouteStr), m_NodePathRouteStr) = 1)
End If
Nexit

' for each item (left) in the routepath list, review all below and if same as a previous, remove from list

For i = 1 To UBound(m_ArrAccessibleNodelist)

For j = i + 1 To UBound(m_ArrAccessibleNodelList) 'To 1 *<-- since 1t 1s an order list descendant are below
" does the route string for 1 appear in j - 1f so J is subset of 1, 1f not, record it
If (i <> 3) And (Not ArrBVisited(j)) Then
ArrBVaisited(j) = (SArrFirstTwoPaths(1) = SArrFirstTwoPaths(j))
End If
Next

Next

NumRoutes = 0
For i = 1 To UBound(m_ArrAccessibleNodeList)

If ArrBVisited(i) = False Then NumRoutes = NumRoutes + 1
Next

SEEKUniqueRoutes = NumRoutes

End Function

Public Sub SEEKBestiThroughPut (AppliedCostFunc As LinkNodeCostFunction, 1MaxSignalRange As Long, _
CurrentBestThroughPut As Single, ICurrentBestNodeType As Integer, IbestNodelIndex As Integer)

assumes that an ORDERED LIST of m_ArrAccessibleNodelList has been created by SEEKNearByNodes
' Returns the best parent to select based on the cost function passed ..
' add other cost functions and put the decision code here —-- leave the other programs alone

Dim i As Integer, j As Integer, k As Integer
Dim CurrentThroughput As Single

Dim IMinThroughput As Single

Dim ICurrentBestThroughPut As Single

Dim IClosestToRootThroughPut As Single

Dim IClosestToRootNodeType As Integer

Dim IMyLocalConnectCost As Integer

Dim INewCandidateNodeType As Integer

Dim INewCandidateNodelndex As Integer

If m_bAutoForceNodeType Then Exit Sub
If m _MyNodeType = NODE_TYPE_ROOT Then Exit Sub

CurrentBestThroughPut = 0
IbestNodeIndex = -1
ICurrentBestNodeType = -1
e m_NodeMinLatencyThruPut = 0
For i = 1 To UBound{m_ArrAccessibleNodelist) ' ORDERED LIST'!
With m_ArrLinkNodes{m ArrAccessibleNodeList (i))

If criteria 1s closest to root then selection 1s based on ordered based on the filter EParentNodeType
' since this 1s an ordered List , sorted by closest to root first ..

'If (.m_NodeType > m_NodeNetworkDepth) Then GoTo 1lblNextNode ' I would be a child and therefore one more ..
INewCandidateNodeType = .m_NodeType
INewCandidateNodeIndex = .m_NodeIndex
CurrentThroughput = ComputeExpectedThruPut (AppliedCostFunc, (INewCandidateNodeIndex), 1iMaxSignalRange)
If CurrentBestThroughPut = O Then ' first one - need numbers to check against cost function for latency cost ..
CurrentBestThroughPut = CurrentThroughput
IbestNodelndex = INewCandidateNodeIndex
ICurrentBestNodeType = INewCandidateNodeType

IClosestToRootThroughPut = CurrentThroughput " first one ...
IClosestToRootNodeType = ICurrentBestNodeType

m_NodeMinHopsNeeded = INewCandidateNodeType
v m_NodeMinlatencyThruPut = CurrentBestThroughPut

End If
If CurrentThroughput > (CurrentBestThroughPut) + 1 Then ' 1s it at same dpth or is there a latency cost
' ~~— this should be a switching cost ..
If INewCandidaleNodeType = IClousesiToRooLNodeType Then w NodeMinLatencyThriuPut = CurieniBestThroughPut

If INewCandidateNodeType <= ICurrentBestNodeType Then ' select this one within the depth class of previous
CurrentBestThroughPut = CurrentThroughput
IbestNodeIndex = INewCand:idateNodeIndex
ICurrentBestNodeType = INewCandidateNodeType

ElseIf (m_NodeCostFunc = NODE_DIST_LOCAL) Then ' willing to consider 1t 1f within same depth

v m_NodeMinLatencyThrubPut = -1
1f INewCandidateNodeType > ICurrentBestNodeType Then GoTo LblCheckBestNodeValues

ElselIf (m_NodeCostFunc = NODE_DIST GLOBAL) Then ' consider latency cost. Else ignore it - best first closest to root

' set the m_NodeMinLatencyThruPut for comparision reasons
'If .m_NodeType > ICurrentBestNodeType Then m_NodeMinLatencyThruPut = CurrentBestThroughPut
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If (m_ConnectlatencyCost = 0) Then ' Or (ICurrentBestNodeType > NODE_TYPE_ROOT) Then

' comparsion to node type other than first relay or no cost inhibitor
CurrentBestThroughPut = CurrentThroughput

IbestNodelndex = INewCandidateNodeIndex

ICurrentBestNodeType = INewCandidateNodeType

ElseIf CurrentThroughput > IClosestToRootThroughPut + m_ConnectLatencyCost Then
' Elself (ICurrentBestNodeType = NODE_TYPE_ROOT) And ((m_ConnectLatencyCost > 0)) Then 'and there 1s a cost inhibito

' you get here 1f: 1) If (ICurrentBestNodeType = NODE_TYPE_ROOT) AND ((m_ConnectLatencyCost > 0)) Then 'and there :s
a cost inhibitor

' 2) You are willing to pay the price based on better throughpUt

' I can connect to the root and there i1s cost inhibitor --

CurrentBestThroughPut = CurrentThroughput
IbestNodeIndex = INewCandidateNodeIndex
ICurrentBestNodeType = INewCandidateNodeType

End If
' ignore all other nodes in list for NODE_DIST_LOCAL - may be better but not in same depth class as one already fo

und End Tf

Else

' same or less in throughput - 1gnore 1t ... got one with lower or equal m_NodeType
End If
End With

1blNextNode:
Next

LblCheckBestNodevalues:

End Sub

Public Function SEEKBESTPARENT (Index As Integer, iMaxSignalRange As Long, _
bselectActiveOnly As Boolean, Optional InumParentsFound As Integer) As Boolean

'ShpUpdateMode.Visible = False
' Dim i As Integer, Jj As Integer, k As Integer

Dim InumRoutes As Integer

Dim EParentNodeType As LinkNodeType
Dim InumHops As Integer

Dim IncodesFound As Integer

Dim MaxThroughPut As Single

Dim ICurrentBestNodeType As Integer
Dim IbestNodelIndex As Integer

Dim ApplylIndex As Integer

Dim CurrentThroughput As Single

Dim MinDistance As Integer

Dim IconnectDist As Long

Dim IStartPointerNexiSearch As Integer
Dim IStartNextIterationPtr As Integer

' Dim IFirstThroughputValue As Integer
"Dim InumParentsFound As Integer

1f m_bAutoForceNodeType Then Exit Function
If m_MyNodeType = NODE_TYPE_ROOT Then Exit Function

IbestNodeIndex = C_INDEX UNDEFINED ' see LblCheckBestNodeValues

InodesFound = -SEEKNearByNodes (Index, 1MaxSignalRange, True)
If InodesFound — 0 Then GoTo LblCheckBestNodeValues ' come back later, no active nearby nodes

InumRoutes = SEEKUniqueRoutes

' now choose the parent node from the list that is best per cost function ...
SEEKBestThroughPut m_NodeCostFunc, iMaxSignalRange, MaxThroughPut, ICurrentBestNodeType, IbestNodeIndex

LblCheckBestNodeValues:
If IbestNodeIndex = C_INDEX UNDEFINED Then
Set m_NodeParent = Nothing
m_NodeParentIndex = C_INDEX UNDEFINED
m NodeType = NODE_TYPE UNDEFINED ' m NodeNetworkDepth + 1 'NODE_TYPE_UNDEFINED * m_NodeNetworkDepth '- 1 ' Demote to leaf
level of tree
ElseIf m_NodeParentIndex <> IbestNodeIndex Then
EParentNodeType = m_ArrLinkNodes (IbestNodelIndex).m NodeType
If m_NodeType <> (EParentNodeType + 1) Then m_NodeType = (EParentNodeType + 1)
m_NodeParentIndex = IbestNodeIndex '--- handles ROUTE STR updates <---- CLEAN THIS UP
Set m_NodeParent = m_ArrLinkNodes (IbestNodeIndex)
Else ' values may still have changed for the parent .. like nodetype and routestring- REFRESH by calling m NodeParentIndex again

EParentNodeType = m_ArrLinkNodes (IbestNodelIndex).m_NodeType
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If m_NodeType <> (EParentNodeType + 1) Then m_NodeType = (EParentNodeType + 1)
m_NodeParentIndex = IbestNodeIndex '—-- handles ROUTE STR updates <---- CLEAN THIS UPp ...

End It
"TxtNumHops = m_NodeType

m NodeParentNum = InodesFound ' needed for connect_adjust
m_NodeRouteNum = InumRoutes

m_NodeDescendants = ComputeDescendants ' has to be hear because may not change parent but still need to compute
fem >UPDATETEXTBOXES False
SEEKBESTPARENT = (InodesFound > 0)

End Function

Private Function ComputeExpectedThruPutLocal (NodeparentIndex As Integer) As Single

' local throughput

Dim IntegerPart As Single, FractionPart As Single, DistanceFromParent As Single

If NodeparentIndex > C_INDEX_UNDEFINED Then
DistanceFromParent = ComputeDistance((m_NodeIndex), NodeparentIndex)

Else
DistanceFromParent = m_DistWirelessRange
End If
ComputeExpectedThruPutLocal = LookupTableFunction(DistanceFromParent)

m_ConnectLocalThroughPut = ComputeExpectedThruPutLocal
' look up distance within look up table, return value
' base on 10 equal divisions of the m_DistWirelessRange
' TxtLocalThroughput = Int (ComputeExpectedThruPutLocal)
BEnd Function
Private Function ComputeExpectedThruPutGlobal (CandidateNodeParentIndex As Integer) As Single
'global thruput
If (m_NodePathRouteStr = ™") Then If m_NodeType <> NODE TYPE ROOT Then Exit Function ' zero throughput
Dim MyLocalThroughPut As Single, MyParentsGlobalThrubPut As Single
If m_NodeType = NODE_TYPE_ROOT Then
ComputeExpectedThruPutGlobal = 100 * currently set at 100 -- should be function of load
ElseIf (m NodeParentlndex = NODE_TYPE UNDEFINED) Or (m_NodePathRouteStr = ") Then

ComputeExzpectedThruPutGlobal = 0

ElseIf m_NodeType = NODE_TYPE ROOT + 1 Then

ComputeExpectedThruPutGlobal = ComputeExpectedThruPutLocal (CandidateNodeParentIndex) ' since root 1s 100%
Else
MyLocalThroughPut = ComputeExpectedThruPutLocal (CandidateNodeParentIndex)
MyParentsGlobalThruPut = (m_ArrLinkNodes (CandidateNodeParentIndex) .m ConnectTotalThroughPut) * ComputeExpectedThruPutGlobal)
' " (NodeparentIndex))

ComputeExpectedThruPutGlobal = MyLocalThroughPut * MyParentsGlobalThruPut / 100

End If
' factor in the children connected to Nodeparent

If m_ConnectCostPerChildPresent > 0 Then
With m_ArrLinkNodes (CandidateNodeParentlIndex)
If CandidateNodeParentIndex = m_NodeParentIndex Then ' am a current child
ComputeExpectedThruPutGlobal = ComputeExpectedThruPutGlobal * (1 - m ConnectCostPerChildPresent * (0 + .m ConnectCount))
Else ' add me a new child - assume that it does not B
ComputeExpectedThruPutGlobal = ComputeBExpectedThruPutGlobal * (1 - m_ConnectCostPerChildPresent * (1 + .m ConnectCount))
' / .m_ConnectCapacity))
End If
End With
End If

If ComputeExpectedThruPutGlobal < 0 Then ComputeExpectedThruPutGlobal = 0

End Function

Private Function ComputeExpectedThruPut (AppliedCostFunc As LinkNodeCostFunction, PossibleParentNodeIndex As Integer,
MaxSignalRange As Long) As Single

* call this only AFTER you have a list of nearby nodes no connect dist computed
Dim IconnectDist As Long

Dim iExpectedThroughput As Single

Dim FractionUsed As Single

A If .m_Nodelndex = Index Then GoTo 100 ' next
v If m_ArrLinkNodes(PossibleParentNodeIndex) Is Nothing Then GoTo 100

o If Not {(.m NodeActive) Or (bselectActiveOnly = False)) Then GoTo 100

" If Not (.m_ConnectAccept (Index, m_ConnectTotalLoad)) Then GoTo 100 ' Compute Real Cost to lock resource
' call this only AFTER you have a list of nearby nodes —-- no cennect dist computed
' IconnectDist = ComputeDistance {m_MyNodelIndex, PossibleParentNodeIndex)
' If (IconnectDist > MaxSignalRange) Then GoTo 100 ' out of range
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' If m_NodeType > NODE_TYPE_ROOT + 1 Then

v m_NodeType = NODE_TYPE_ROOT + 1

v Elself m_NodeType = NODE_TYPE_ROOT + 1 Then
v m_NodeType = NODE_TYPE_ROOT + 2

v End If

I

s

'End Sub

Private Function ComputeNumRoots() As Integer
Dim i As Integer

To UBound{m ArrLinkNodes)
NODE_TYPE_ROOT Then ComputeNumRoots

For i = LBound(m_ ArrLinkNodes}
It m_ArrLinkNodes (i) .m_NodeType =
Next

End Function
Private Sub PicNodeType_dblClick()
' If m bAutoConfigureMode Then Exit Sub

If m_NodeType = NODE_TYPE_ROOT Then

If ComputeNumRoots = 1 Then
MsgBox "Cannot Remove Single Root: Establish another root

Else .
m_NodeType = NODE_TYPE_UNDEFINED '
RaiseEvent RefreshSysParms
RaiseEvent DrawCommand(NODE_DRAwiLINE,

NODE_TYPE LEAF
(m_MyNodeTIndex),
End If

Else
' first fo the bookkeeping

If m_NodeParentIndex <> C_INDEX UNDEFINED Then m_ArrLinkNodes (

m_NodeType = NODE_TYPE_ROOT

RaiseEvent RefreshSysParms

RaiseEvent DrawCommand(NODEiDRAwiROOT*LINEAON, -1, -1, 0)
End If

If m NeodeState <> NODE_OFFLINE Then

POWER True
'm_NodeState = NODE_POWERED ' NODE_SYNCING_START
'TmrStateMachine.Enabled = True

RaiseEvent UpdateLocation(0, 0) '

Else

RaiseEvent RefreshSysParms
RaiseEvent UpdateLocation (0, 0) °

End If

End Sub

Private Sub TMRSTATEMACHINE_Timer()

Dim
Dim
Dim
Dim
Dim
Dim

IMyOldParentIndex As Integer
InumParents As Integer

i As Integer

bActiveNodeparent As Boolean
bDefinedParentindex As Boolean
IBufferWaitTimeleft As Integer

Static BufferLoopsLeft As Integer
Static BufferWaitSeekParentLeft As Integer
If m_bMyPoweredOnOff =

False Then m NodeState = NODE OFFLINE '

Select Case m_NodeState
Case NODE_OFFLINE

TMRSTATEMACHINE .Enabled = False

UpdateNodeState "OFF", vbButtonFace, vbButtonFace, vbButtonFace '

(m_MyNodeIndex),

A T T

T of

o

©

g d

i
i

= ComputeNumRoots + 1

first", vbCritical

0)

m_NodeParentIndex).m_ConnectRemove {m_MyNodeIndex)

<-- else dont know there has been a change as relay node

<-- else dont know there has been a change as relay node

1n case were caught 1n a sync renew ..

vbRed

RaiseBvent DrawCommana (NODE _DRAW_LINE, m_MyNodelIndex, m_MyNodelndex, False)

m_NodeParentIndex = C*INDEX_UNDEFINED
m_ConnectCost = 0
TxtConnectCost = 0

Case NODE_POWERED

TMRSTATEMACHINE.Enabled = True
TMRSTATEMACHINE.Interval = m NodeInterval

UpdateNodeState "0 ON", vbButtonFace, vbButtonFace, vbWhite *

If m_MyNodeType <> NODE_TYPE_ROOT Then
m_NodeState = NODE_SYNCING START
Else

TxtMessage = "ROOT"

,vbGreen
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m_NodeState = NODEiACTIVE_SEND
End If
Case NODE_SYNCING_START
TMRSTATEMACHINE.Interval = m_NodeInterval ' whatever it 1s
UpdateNodeState "1 SYNC START", vbYellow, RGB (100, 100, 100), vbYellow, True
m_NodeState = NODEisYNCTNGisEEKipARENT
BufferWaitSeekParentLeft = 0 ' Infinite Loop
Case NODE_SYNCING_SEEK_PARENT
' search for parent - 1f none wait till found ... later put in loop
* for now - do a reset - power off/on
TMRSTATEMACHINE . Interval = m_NodelInterval * 1
If (m_NodeParentIndex = C_INDEX_UNDEFINED) Then ' Is Nothing Then
BufferWaitSeekParentLeft = 0
UpdateNodeState "2 SEEK ", vbYellow, vbRed, vbYellow, True
SEEKBESTPARENT (m_MyNodeIndex), {(m DistWirelessRange), True, InumParents '‘m_bSelectActiveNodesOnly
' dont show connection till node 1is active
' If m NodeParentIndex <> C_INDEX_UNDEFINED Then
v RaiseEvent DrawCommand (NODE_DRAW_ LINE, m_MyNodelIndex, miNodeParentIndex, True)
' End If
ElseIf (m_NodeParent.m_NodeActive = False) Then
UpdateNodeState "3 SEEK ACTIVE", vbYellow, vbRed, vbYellow, True
BufferWaitSeekParentLeft = BufferWaitSeekParentLeft + 1
If (m_NodeWaitBuffer * m NodeType) + 1 > BufferWaitSeekParentLeft Then ' more delay in demo..
' wait
Else
m_NodeParentIndex = C_INDEX UNDEFINED
m_NodeState = NODE_SYNCING_SEEK_PARENT
BufferWaitSeekParentLeft = 0 ' clear buffer
End If
ElseIf (m_NodeParent.m NodeActive) Then
m_NodeState = NODE_SYNCING_SEEK RECV_EDGE
TMRSTATEMACHINE.Interval = m_NodeInterval / 2 ' GET THERE NOW
BufferWaitSeekParentLeft = 0 ' clear buffer
"RaiseEvent DrawCommand (NODE_DRAW_LINE, m_MyNodeIndex, m_NodeParentIndex, True) ' 1s active - connect
End If
Case NODE SYNCING_SEEK_RECV_EDGE
TMRSTATEMACHINE. Interval = m_NodeInterval / 2 ' sample at half freg to locate state
'RaiseBvent DrawCommand (NODE DRAW LINE, m_ MyNodelndex, m_NodeParentIndex, True) ' is active - connect
I1f m_NodeParent.m_NodeState = NODE_ACTIVE_SEND Then '
UpdateNodeState ™4 PARENT SEND ", vbYellow, RGB(150, 150, 150), vbYellow, True
ElseIf m NodeParent.m_NodeState — NODE_ACTIVE RECV Then '
' wait t1ll the send signal 1s over —- need to get the new send edge ..
UpdateNodeState "5 PARENT RECV", vbYellow, RGB(200, 200, 200}, vbYellow, True
m_NodeState = NODE_SYNCING_SEEK SEND_EDGE
TMRSTATEMACHINE. Interval = m_Nodelnterval / 16 ' GET THERE NOW '!
BufferWaitSeekParentLeft = 0 ' clear buffer
End If
Case NODE_ SYNCING SEEK_SEND_EDGE
TMRSTATEMACHINE.Interval = m NodeInterval / 16
UpdateNodeState "6 SYNCING", vbYellow, RGB(255, 255, 255}, vbYellow, True
BufferWaitSeekParentLeft = BufferWaitSeekParentLeft + 1
If BufferWaitSeekParentLeft > 16 * (m_NodeWaitBuffer + 1) Then
m_NodeState — NODE_SYNCING_START
Else
If m_NodeParent.m NodeState = NODE_ACTIVE_SEND Then
BufferWaitSeekParentLeft = 0
m_NodeState = NODE_SYNCING _DONE
STeep 10 ' put all in sync ' sleep for some time .. to get in sync - take off 1/2 of poll freq to find edge and ano
ther full of poll freg for this state
End If
End If
Case NODE_SYNCING DONE
BufferWaitSeekParentLeft = 0
TMRSTATEMACHINE.Interval = m Nodelnterval - (m_NodelInterval / 16) ' - (m_NodeInterval / 64) - 30 ' sleep time kludge for windo

ws
UpdateNodeState " ", vbButtonFace, vbButtonFace, vbYellow
m_NodeState = NODE_ACTIVE_RECV

RaiseEvent DrawCommand (NODE_DRAW_LINE, m_NodelIndex, miﬁodeparentlndex, 0)
'RaiseEvent NodeSynchStatus(NODE_SYNCING_DONE, ")
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Case NODE_ACTIVE_RECV
'If m_MyNodeType = NODE TYPE_RELAY Then TxtMessage = Timer
TMRSTATEMACHINE.Interval = m_NodeInterval
UpdateNodeState "", vbButtonFace, vbYellow, vbGreen
m_NodeState = NODE_ACTIVE_SEND

m_ConnectTotalLoad = ComputeTotallLoad '<-- for all nodes including root
Temm——— >UPDATETEXTBOXES

If m_MyNodeType = NODE_TYPE_ROOT Then
RaiseEvent RefreshSysParms
ElseIf m MyNodeType > NODE_TYPE RELAY Then
If Not m_NodeParent Is Nothing Then
m_ConnectTotallLoadForRoute = m_NodeParent.m_ConnectTotalLoadForRoute
m_ConnectTotalCapacityForRoute = m_NodeParent.m_ConnectTotalCapacityForRoute
m_NodeDescendantsRoute = m_NodeParent.m NodeDescendantsRoute
'UpdatelLoadForRoute
End If

' this happens after the call -- simulating send recv cycle
ElseIf m MyNodeType = NODE_TYPE_RELAY Then

m_ConnectTotalLoadForRoute = m_ConnectTotalLoad
m_ConnectTotalCapacityForRoute = m_ConnectCapacity
m_NodeDescendantsRoute = m_NodeDescendants
'Updat eLoadForRoute

End If

If m MyNodeType <> NODE_TYPE_ROOT Then

If m_NodeParent Is Nothing Then ' lost the parent - too many connections

m_NodeState = NODE_ACTIVE SYNC_ERROR
TMRSTATEMACHINE.Interval = m NodeInterval / 16

Elself (mgNodeParen!AmwNodeActive = False) Then ' <> NODE_ACTIVE_ SEND) And (miNOdeParent.mﬁNodeState <> NODE_ACTIVE_RECV)
Then

m_NodeState — NODE_ACTIVE_SYNC ERROR
TMRSTATEMACHINE.Interval = m_NodeInterval / 16

ElseIf (Not m bAutoForceNodeType) Then ' get the best relay condition

' scarch for new parent
IMyOldParentIndex = m_NodeParentIndex

If SEEKBESTPARENT ( (m_MyNodeIndex), (m_DistWirelessRange), True, InumParents) Then
If IMyOldParentIndex <> m_NodeParentIndex Then m_NodeState - NODE_SYNCING_SEEK_PARENT ' restart and resync
End If

'If m_NodeType = NODE TYPE_LEAF Then If m_bAutoRanging Then AdjustRangeToGetParent i1NumParents
End If
Elself m_MyNodeType = NODE_TYPE_ROOT Then ' get cumulative load

m_NodeDescendants = ComputeDescendants ' has to be hear because may not change parent but still need to compute
If m_NodeDescendants <> m_ConnectCount Then TxtNumDescendants = m_NodeDescendants

End If

If (m_bShowBufferFlow) And (m_ConnectBufferDepletionRate > 0) Then ' and m_bShowBufferFlow And
If Not m bPriorityTraffic Then

m ConnectServiceChild ' send packets ..
Else

m_ConnectServiceChildISoChron
End If

End If
Case NODE_ACTIVE_SEND

'I1f m_MyNodeType = NODE_TYPE_RELAY Then UpdateLoadForRoute

UpdateNodeState "", vbYellow, vbButtonFace, vbGreen

TMRSTATEMACHINE.Interval = m Nodelnterval

m_NodeState = NODE_ACTIVE RECV

I1f (m_NodeType <> NODE_TYPE_ROOT) And m_bAutolLoadBalanceMode Then
m_ConnectAdjust ''If m_ConnectCount > 0 Then m_ConnectAdjust

Elself (m NodeType = NODE_TYPE_ROOT) And m_bAutoLoadBalanceMode Then
If (ComputeNumRoots > 1) Then m_ConnectAdjust

End Tf

' you had increased cost to the point that no clients were interested ..
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Case NODE_ACTIVE_SYNC_ ERROR

UpdateNodeState "10 SYNC ERROR", vbRed, vbButtonFace, vbButtonFace
TMRSTATEMACHINE. Interval = m_NodeInterval '* 10

m_NodeState = NODE_ACTIVE SYNC WAIT
BufferLoopsLeft = 0 ' start the number of waits

RaiseEvent DrawCommand (NODE_DRAW_LINE, m_MyNodeIndex, m_NodeParentlndex, True)

'RaiseEvent NodeSynchStatus (NODE _ACTIVE_SYNC_ERROR, "™")
‘If m MyNodeType = NODE_TYPE LEAF Then CheckForBestRelayNode

Case NODE_ACTIVE_SYNC_WAIT

TMRSTATEMACHINE.Interval = m NodeInterval
UpdateNodeState "11 SYNC WAIT", vbRed, vbBlue, vbButtonFace

TxtWaitCount.Visible = True
TxtWaitCount = BufferLoopsLeft

Buf ferLoopsLeft = BufferLoopsLeft + 1 ' start the number of wa ' start the number of waits

AL

i

oo T2 R T

If (m_NodeWaitBuffer * m_NodeType + 1) > BufferLoopsLeft Then ' do a check on old parent while wait buffer not exceeded

' check 1f the node 1s active .. 1f so cut short in waiting

'If (m_NodeParentIndex <> C_INDEX UNDEFINED) Then ' not defined same as parentindex

1f m_NodeParent.m NodeActive Then ' current parent active, renew sync
m NodeState = NODE_SYNCING_SEEK_PARENT

Else
' and if this fails, loop back to current wait state ..
' t1ll buffer wait exhausted

End If

'ElseIf (m_NodeParentIndex = C_INDEX UNDEFINED) Then

'End If

-1

Else ' have run out of time and other routes - need to find new parent, giving current one last chance in loop

m_NodeState = NODE_SYNCING_SEEK_PARENT ' get to finding new parent

End If

If m_NodeState <> NODE_ACTIVE_SYNC_WAIT Then ' new state set, clear counters
BufferlLoopslLeft = 0 ' reset counter

TxtWairtCount.Visible = False
End If

End Select

UpdateTextBoxes '<--

End Sub

private Sub ComputeCentroid(Index As Integer, ByRef X As Integer, ByRef Y As Integer)

With m_ArrLinkNodes (Index)
X = .m_DistCentroidX '.m_NodeLeft + .m NodeWidth / 2
Y = .m_DistCentroidY '.m_NodeTop + .m_NodeHeight / 2
End With
End Sub
Private Function ComputeDistance(Indexl As Integer, Index2 As Integer) As Integer

Dim x1 As Integer, Y1 As Integer
Dim x2 As Integer, Y2 As Integer

If Indexl = 1lndex?2 Then ComputeDistance = 0: Exit Function
If Index2 = -1 Then Index2 = 0 ' take an educated guess on the root index

Call ComputeCentroid(Indexl, x1, Y1)
Call ComputeCentroid(Index2, x2, Y2)

ComputeDistance = (({(xL - xZ) = 2} + ((YL - YZ) = 2)) 0.5)
End Function
Private Sub UserControl Initialize({)
RESET
End Sub
pPrivate Function LookupTableFunction(DistanceFromParent As Single) As Single
' this has bugss - starting from 1 instead of zero etc ,,

Dim IntegerPart As Single, FractionPart As Single

LookupTableFunction = (C_MAX LOOKUP_PARMS) * (DistanceFromParent / m_DistWirelessRange) ' this is a single
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IntegerPart = Int(LookupTableFunction)
If IntegerPart < LBound(m_ArrSigStrengthLookup) Then IntegerPart =
If IntegerPart > URound(m'AlrslgStrengthLookup) Then IntegerPart =

A0 e

L RR A U R

LBound (m_ArrSigStrengthLookup)
UBound {m_ArrSigStrengthLookup)

LookupTableFunction - IntegerPart

- m_ArrSigStrengthLookup(IntegerPart)) ' will be negat

If IntegerPart < UBound(miArrSiqStrengthLookup) Then FractionPart =
If (FractionPart > 0) Then ' And ((IntegerPart + 1) <= UBound(m_ArrSigStrengthLookup)) Then
' If IntegerPart > 0 Then
FractionPart = FractionPart * (m_ArrSigStrengthLookup(IntegerPart + 1)

' Else

' IntegerPart = 1
' End If
End If °'

LookupTableFunction = m _ArrSigStrengthLookup (IntegerPart) + FractionPart

End Function

Public Sub RESET ()

VSigStrength.Min = 0
vsigStrength.Max = 100
VSigStrength = 0

Randomize
'm_ConnectBusyServingChildIndexLast =

m_ConnectBufferDepletionRate = 1
m_bShowBufferFlow — False

C_INDEX_UNDEFINED

n

TxtChildServiced =
TxtActiveConnections =
TxtConnectCost = "0O"
TxtDistanceFromParent =
TxtLoadChildren = "0"
TxtLoadLocal = "0"
TxtLoadRoute = "0"
TxtLocalThroughput =
TxtTotalThroughPut =
TxtMessage = ""
TxtParentIndex =
TxtWaitCount = ""
TxtNumDescendants =
TxtNumHops = ""
TxtNumNodesInRoute =
TxtNumParents = ""
TxtConnectCapacity =

ngn
ngn

vbButtonFace
vbButtonFace

PicSend (1) .BackColor -
PicSend(2) .BackColor =

UpdateNodeState ".", vbButtonFace, vbButtonFace, vbRed ' also
ReDim m_ArrLinkNodes(0) ' always at least a root node

ReDim m_ArrActiveConnections (0)

ReDim m_ArrActiveConnectionsVisited(0)

Set m_NodeParent = Nothing

m_MyParentIndex — C_INDEX_UNDEFINED ' Do this before m nodeParentIndex
m_NodeParentlIndex = C_ INDEX UNDEFTNED

m_NodeInterval = C TIMER INTERVAL
m_NodeType = -1 ' NODE_TYPE_ORPHAN ' NODE_TYPE LEAF
m_NodeState = NODE_OFFLINE

m DistWirelessRange = C_DEFAULT_MAX_ROOT_RANGE
m_NodeCostFunc = NODE_ DIST GLOBAL

m_ConnectCost = 0

m_bAutoLoadBalanceMode = True

m_DistCentroidX = 0
m_DistCentroidY = O

RESET_PARMS

End Sub
Private Sub UserControl_ Terminate()

Set m_NodeParent = Nothing

' If Not m_ClsLinkNodes Is Nothing Then If Not m_ClsLinkNodes.m_ObjParent Is Nothing Then Set m_ClsLinkNodes.m_ObjParent =

il termination ordaer

End Sub

Private Sub UpdateNodeState(Stext As String,

Fi1llColorl As ColorConstants,

in timer - change there also

Nothing

FillColor2 As ColorConstants, Optaional Fillcolor3 As ColorConstants, Optional bShowUpdate As Boolean)

If Stext <> Stext

PicSend(2) .BackColor =

Then TxtMessage =
FillColorl

PicSend (1) .BackColor = FillColor2

If Not (Fillcolor3 = 0) Then PicOnOff.BackColor = Fillcolor3 '
'*ShpUpdateMode.Visible = bShowUpdate

'

End Sub

Private Sub Picturel_DblClick(}

draw Circle around it ..

PicSend(3) .FillColor =

Fillcolor3
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RaiseEvent DrawCommand (NODE_DRAW _CIRCE, -1, -1, 0)
End Sub

Private Sub Picturel MouseDown (Button As Integer, Shift As Integer, X As Single, Y As Single)
bMouseDown = True
IlastPositionX = X
iLastPositionY = Y

End Sub
Private Sub Picturel MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)
If Not bMouseDown Then Exit Sub
If ((Abs(X - IlastPositionX) > 100) Or (Abs(Y - 1LastPositionY) > 100)) Then
RaiseEvent Updatelocation(X, Y)
IlastPositionX = X
iLastPositionY = Y
End If
' If m NodeState = NODE_OFFLINE Then TxtMessage = Format (m_DistRoot, "0000") & " " & Format(m_DistRelay, "0000"
End Sub
Private Sub Picturel MouseUp(Button As Integer, Shift As Integer, X As Single, Y As Single)

bMouseDown = False
End Sub

Private Function IsActiveConnection(Index As Integer) As Integer
Dim i As Integer
IsActiveConnection = C_INDEX UNDEFINED
For i = 1 To UBound(m_ArrActiveConnections) ' atleast one connection 1f member - not zero based
If m ArrActiveConnections (i) = Index Then IsActiveConnection = 1: Exit Function
Next
End Function

Public Sub m_ConnectAdd(Index As Integer)

1f IsActiveConnection(Index) > 0 Then Exit Sub ' exists

'else
ReDim Preserve m_ArrActiveConnections (UBound(m_ArrActiveConnections) + 1)
m ArrActiveConnectlons(UBound(m_ArrActlveConnectlons)) = Index

'TxtActiveConnections = UBound(m ArrActiveConnections)

m_NodeDescendants = ComputeDescendants
m_ConnectTotalLoad = ComputeTotalLoad

N i >UPDATETEXTBOXES

End Sub
Public Sub m_ConnectRemove (Index As Integer)
Dim i As Integer

i = IsActiveConnection(Index)
If i = C_INDEX UNDEFINED Then Exit Sub ' not in active list

' else i is nonec zero - moOve uUp US1Ng Zero as swap space
mfArrActiveConnchions(1) = miArrActlveConnectlons(UBound(miArrActiveConnectlons))
'"swapped lat element, remove last element
If UBound(m ArrActiveConnections) > 0 Then
ReDim Preserve m_ArrActiveConnections(UBound(m_ArrActiveConnections} - 1
End If
m_NodeDescendants = ComputeDescendants
m_ConnectTotallLoad = ComputeTotalLoad
' ——---->UPDATETEXTBOXES
End Sub

Public Function m_ConnectAccept (NodeIndex As Integer, i1NumLoad As Integer) As Boolean
'accept if have space or index 1s already a member. Else refuse 1f no space

Dim isActiveCOnnectionNum As Integer
isActiveCOnnectionNum = IsActiveConnection(NodeIndex)

' always accept 1f capacity or existing member.

If (IsActiveConnection(NodeIndex) <> C_INDEX UNDEFINED) Then " Existing client
m_ConnectAccept = True ' create a disincentive through load balancing
Else
m_ConnectAccept = (m_ConnectTotalLoadForRoute + 1NumLoad <= m_ConnectTotalCapacityForRoute) 'route load capacity

If m_ConnectAccept Then ' space on the current node?

m_ConnectAccept = (m_ConnectTotalLoad + iNumLoad <= m_ConnectCapacity) local load can handle
End If

End If
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1f m NodeState = NODE_OFFLINE Then
1f m bAutoLoadBalanceMode Then m ConnectAdjust ' If m ConnectCount > 0 Then m_ConnectAdjust ' else handled elsewhere ...
End If
Exit Function
End Function
Private Sub m_ConnectAdjust () ' check for load balancing, come down slower than ramping up

Dim i As Integer, bAllSingleRoutes As Boolean

If m MyNodeType = NODE_TYPE_ROOT Then Exit Sub ' no load balancing for Root
1f Not m_bAutoloadBalanceMode Then Exit Sub ' auto load balancing off

If m ConnectCount = 0 Then
If (m_ConnectTotalLoad < m_ConnectCapacity / C_CONNECT_COST_DIVISOR REDUCE) Then GoTo 1000 ' start reducing ..
ElseIlf (m ConnectTotalLoad < m_ConnectCapacity / C_CONNECT _COST_DIVISOR_REDUCE) Then ' oscillations between existing competive relay
'come down slower than ramping up -- nodes that are reducing costs for a client
' right in between
1000
If m_ConnectCost > 0 Then
m_bReEntrant = True
m_ConnectCost = m ConnectCost - {1 / C_CONNECT_COST_DIVISOR)
If m_ConnectCost < (1 / C_CONNECT_COST_DIVISOR) Then m_ConnectCost = 0
m_bReLntrant - False
'TxtConnectCost.ForeColor = vbBlue
'TxtConnectCost = Int((m_ConnectCost) * 10)
Exit Sub
End If
ElseIf (m_ConnectTotalLoad = m_ConnectCapacity) Then

wait for 1t to reduce
Exit Sub

ElseIf (m_ConnectTotalload > m_ConnectCapacity) Then
'TxtConnectCost.ForeColor = vbRed ' : Refresh

If m_ConnectCost < C_MAX CONNECT COST Then ' UPPER LIMIT 9 iterations

* are all the children 1 parent only - 1f so stop increasing the cost .. they have no place to go
bAllSingleRoutes True
For i = 1 To UBound(m_ ArrActiveConnections)
bAllSingleRoutes = (m_ArrLinkNodes(m_ArrActiveConnections(1)).m_NodeRouteNum < 2)
If Not bAllSingleRoutes Then Exit For
Next
If Not bAllSingleRoutes Then m ConnectCost = m_ConnectCost + (1 / C_CONNECT_COST_DIVISOR)
Else

' m_ConnectCost = 0 'C_MAX CONNECT_COST
' TxtConnectCost {m_ConnectCost)

End If

End If

End Sub

Private Sub VSigStrenqth_CllckU

Static m_bToggleScrollBars As Boolean
m_bToggleScroliBars = Not m_bToggleScrollBars
prgTotalload.Visible = Not m_bToggleScrollBars
HScrollConnectCost.Visible = m _bToggleScrollBars
HscrollSigThreshold.Visible = m_bToggleScrollBars ' m_bToggleScrollBars
HLoadCapacity.Visible = m_bToggleScrollBars
'TxtConnectCapacity.Visible = m_bToggieScrollBars
'If m_bToggleScrollBars Then TxtMessage = m_NodePathRouteStr

End Sub

Public Function XMLGet (obJ]XMLSnippet As IXMLElement) As Boolean

'‘reads a URL and loads the navigation data based on the XML content

* place LineExp / WordExp FDFD- Attrabutes section

Dim objXMLFindList As IXMLElement

Dim objXMLFind As IXMLElement

Dim bError As Boolean

'On Error GoTo errLoading
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Err.Clear

On Error Resume Next ' there may be incomplete data ..Does not consitute an error

With objXMLSnippet.children
m_NodeType = Val(.Item("m_NodeType").Text)
m_NodeIndex = Val(.Item("m_NodeIndex").Text)
m_DisthntroidX = Val{(.Item("m DistCentroidX") .Text)
m_DistCentroidY = Val(.Item("m DistCentroidY") .Text)
XMLGet = (Not bError} ' And (err.Number = 0)

End With

Exit Function

errlLoading:
XMLGet = False
Exit Function

End Function

Public Function XMLSet (level As Integer) As String
'‘returns aan XML string of extractionb schema.

' why are stop and ignore being saved?? FOr re-recordinfg?
' OK, but not needed in run time script

Dim sXML As String
Dim sC_XML_ INDENT As Straing, sC_XML_INDENT1 As String

On Error Resume Next
With Me

sC_XML_INDENT = vbCrLf & Space$(level * C_ XML INDENT)
sC_XML_INDENT1 = vbCrLf & Space$((level + 1) * C_ XML INDENT)

sXML = "<LINKNODE>" _
& sC_XML_INDENT & "<m_NodeType>" & .m_NodeType & "</m_NodeType>" _
& SC:XML*INDENT & "<m_NodeIndex>" & .m_NodeIndex & "<7m‘NodeIndex>"
& sC_XML INDENT & "<m_DistCentroidX>" & .m_DistCentroidX & "</m DistCentroidx>"
& sC_XML_INDENT & "<m_DistCentroidY>" & .m_DistCentroidY & "</m:DlstCentrOLdY>"

SXML = sXML & vbCrLf & “</LINKNODE>"
XMLSet = sXML

End With
End Function
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Option Explicit

Private Sub Commandl Clack()

On Error GoTo lblErr Commandl Click

Unload Me

Exit Sub

1blErr Commandl Claick:
ErrorHandler ™", App.EXEName, Me.Name, "Commandl_Click", Err.Number, Err.Description, Err.Source
Err.Clear
Resume Next

End Sub

Private Sub Form_Load ()

On Error GoTo lblErr Form_ Load

LblVersionID.Caption = "Version: " & App.Major & "." & App.Minor & "." & App.Revision

Exit Sub

1blErr Form_Load:
ErrorHandler "", App.EXEName, Me.Name, "Form_Load", BErr.Number, Err.Description, Err.Source
Err.Clear
Resume Next

End Sub
Private Sub Form Unload(Cancel As Integer)

Unload Me
End Sub

EX1010, Page 250



3 - R iy ER g e g p e e e
Frmcontrols ~ 1 T T R I R R I R R
' (C) ACG. All rights Reserved 1992-2002. No portion reproducible without written consent.

' Removal of this copyright notice constitutes an Intellectual Property Rights Infringement.

Option Explicit
Option Compare Text

''Private Const C MAX LOOKUP PARMS As Integer = 10
'"Private Const C_DEFAULT_MAX_ ROOT_RANGE As Integer = 3000 ' 300 feet wireless range
'*Private Const C_DEFAULT TIMER_INTERVAL As Integer = 100

Public M_StringLookupTable As String
Private m_BReEntrant As Boolean
Private m_CollLinkNodes As Collection

Private Enum TabButtonIndex
TAB OPEN = 1

TAB_ SAVE

TAB_PLAY

TAB_SEP_1 = 4

TAB_OSPF

TAB_MAXTHRU

TAB AUTOFIND = 7
TAB_SEP_2
TAB_LOADBALANCE = 9

TAB_ SHOWBUFFERQUEUE = 10
TAB SEP 3 = 11
TAB_SETTINGS = 12

TAB DETAILS = 13

End Enum

Friend Sub MakeLookupTable ()

Dim i As Integer, Ivalue As Integer
Const VSpace = 170

For i = 1 To (C_MAX LOOKUP_PARMS) ' O already there
'Load FraLookup (i)

'With FraLookup (1)
' .Left = FraLookup(0).Left

' .Top = FraLookup(i - 1).Top + .Height + 100
' .Visible = True
‘End With

Load LblLookup (1)

With LblLookup{1)
.Left = LblLookup(0).Left
.Top = LblLookup(1 - 1).Top + VSpace
.Visible = True

End With

Load lblLookUpIndex (1}
With 1lblLookUpIndex (1)
.Left = 1lblLookUpIndex(0).Left
.Top = lblLookUpIndex(1 - 1).Top + VSpace
.Caption = 1
.Visible = True
End With

Load HScrollLookup({i)

With HScrollLookup(1)
.Left = HScrollLookup(0).Left
.Top = HScrollLookup(1 - 1).Top + VSpace
.Visible = True

End With

Load PrgLookup{1)

With PrgLookup (i)
.Left = PrgLookup(0).Left
.Top = PrgLookup(i - 1}).Top + VSpace
.Visible = True

End With

Next
'cboAddress.Top = LblLookup (C_MAX LOOKUP_PARMS).Top + 1.5 * VSpace

"LblApply.Top = cboAddress.Top + 50
"LblApply.Left = lblLookUpIndex{0).Left + 50

'cboAddress.Left = PrgLookup(0).Left
'cboAddress.Width = PrgLookup(0).Width - TABAPPLY.Width + 250

cboAddress.Clear

cboAddress.AddItem "100- (x*x) + 2"
cboAddress .AddItem "100- 10*x"
cboAddress.AddItem "100- (x*x) + 20"
cboAddress.AddItem "100"
cboAddress.ListIndex = 0

'TABAPPLY.Top = cboAddress.Top
*TABAPPLY .Left = cboAddress.Left + cboAddress.Width + 100

ApplyExpressionForTable

End Sub
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Friend Sub UpdateDetailsView(}

End Sub

Friend Function BuildLookupStrang{) As String

Dim SLookupstring As String
Dim i As Integer

For i = 0 To C_MAX LOOKUP_PARMS
SLookupstring = SLookupstring & " " &
Next

BuildLookupString = Trim(SLookupstring)
M_StringLookupTable = BuildLookupString

End Function

Private Sub cboAddress Click()
On Error GoTo 1lblErr_cboAddress_Click
Const MAXCBOADDRESSLINKS = 20

Dim sNewAddressLink As String
Dim i As Long

sNewAddressLink =
1f cboAddress.ListCount >

cboAddress.Enabled =
For 1 =

False

Next

i 0 R L

Format (PrgLookup (1) .Value, "000")

Tram(cboAddress.Text)

MAXCBOADDRESSLINKS Then GoTo lblExit

0 To cboAddress.ListCount - 1
If Trim(cboAddress.List(i)}) -

sNewAddressLink Then GoTo lblEx1t

cboAddress .AddItem sNewAddressLink

1blExit:
cboAddress.Enabled = True
Exit Sub
lblErr_cboAddress_Click:
Err.Clear

Resume Next

End Sub

Private Sub cboAddress KeyPress(KeyAscii As Integer)

On Error GoTo lblErr cboAddress KeyPress

If KeyAscii = vbKeyReturn Then
cboAddress_Click ' record it
ApplyExpressionForTable

End If

Exit Sub
1blErr_cboAddress_KeyPress:

Err.Clear

Resume Next
End Sub
Private

Sub ApplyExpressionForTable ()

Dim
Dim

i As Integer
SExpr As Straing, Seval As Straing,

SExpr = cboAddress.Text

With ScriptCtlForLookup

.Reset
.Brror.Clear

For i = 0 To C_MAX LOOKUP_PARMS

Seval = Replace(SExpr, "X", 1, 1, -1,
On Error Resume Next
Ivalue = .Eval(Seval)

If ScriptCtlForLookup.Error.Number <>
If Ivalue < HScrollLookup(i) .Min Then
If Ivalue > HScrollLookup({i).Max Then
HScrollLookup(i).Value = Ivalue

Next

Ivalue As Integer

vbTextCompare)

0 Then Ex:it Sub
Ivalue = HScrollLookup (i} .Min
Ivalue = HScrollLookup(i) .Max

o L

L song g,
-uil

1 i

1
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End with
lblError:
If Err Then
MsgBox Err.Description, vbCritical
Err.Clear

Exit Sub
End If

End Sub

Private Sub Form Click()}

Me.WindowState = vbNormal

End Sub
Private Sub HScrollBandWidthReduction_Change ()
RefreshSettings
LblBandwidthReduction = HScrollBandWidthReduction.Value
FrmMainSim.RefreshConnections
End Sub
Private Sub HScrollMaxLoad_ Change () ' Seperate from RefreshSettings to control System dynamically
Dim i As Integer
1lblMaxLoad = HScrollMaxLoad.Value

With FrmMainSim
For i = .LinkNode.LBound To .LinkNode.UBound

With .LinkNode (1)
.m_ConnectCapacaty = HScrollMaxLoad
If .m_NodeType = NODE_TYPE ROOT Then
.m_ConnectCapacity = 5 * HScrollMaxLoad.Value '<-— this 1s arbitary - should be set by load bal dynamically
.m_ConnectTotalCapacityForRoute = 5 * HScrollMaxLoad.Value

End If

End With
Next

End With
' RefreshSettings

' FrmMainSim.RefreshConnections

End Sub
Private Sub HScrollLocalload Change() ' Seperate from RefreshSettings to control System dynamically
Dim i As Integer

lblLocalLoad = HScrollLocalLoad.Value

With FrmMainSim
For i = .LinkNode.LBound To .LinkNode.UBound

With .LinkNode({z1)

.SetLeaflLoad HScrollLecalLoad
'.m_ConnectLocallLoad = HScrollLocalLoad

End With
Next

End With

' RefreshSettings
FrmMainSim.RefreshConnections

End Sub

Private Sub chkShowBufferFlow Click() ' Seperate from RefreshSettings to control System dynamically
Dim i As Integer

cannot use refresh settings -sets parms up ...

With FrmMainSim
For i = .LinkNode.LBound To .LinkNode.UBound

With .LinkNode (1)
.m_bShowBuEferFlow = (chkShowBufferFlow.Value = 1)

End With
Next

End With
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If chkShowBufferFlow Then
FrmMainSim.TBMDIMAIN.Buttons ("SHOWBUFFERQUEUE") .Value = tbrPressed
'"TBEXTRACT .Buttons ("SHOWBUFFERQUEUE") .Value = tbrPressed
Else
FrmMainSim.TBMDIMAIN.Buttons ("SHOWBUFFERQUEUE") .Value = tbrUnpressed
"TBEXTRACT .But tons ("SHOWBUFFERQUEUE™) .Value = tbrUnpressed
End If
RefreshCheckBoxSettings
FrmMainSim.RefreshConnections
End Sub

Private Sub HScrollBufferDepletion Change() ' Seperate from RefreshSettings to control System dynamically
LblBufferDepletion = HScrollBufferDepletion

Dim i As Integer
' cannot use refresh settings -sets parms up ...

With FrmMainSim
For i = .LinkNode.LBound To .LinkNode.UBound

With .LinkNode {1
.m_ConnectBufferDepletionRate = HScrollBufferDepletion.Value

End With
Next

End With

' RefreshSettings
FrmMainSim.RefreshConnections

End Sub
Private Sub ChkPrioratyTraffic_Click()
Dim i As Integer
' cannot use refresh settings -sets parms up ...

With FrmMainSim
For i = .LinkNode.LBound To .LinkNode.UBound

With .LinkNode (1)
.m_bPriorityTraffic — (chkPriorityTraffic.Value = 1)

End With
Next

End With

FrmMainSim.chkPriorityTraffic = chkPrioratyTraffic.vValue
RefreshCheckBoxSettings
FrmMainSim.RefreshConnections

End Sub
Private Sub HscrolllatencyCost_Change ()

1blLatencyCostFactor = Format (HscrollLatencyCost, "0")
RefreshSettings

FrmMainSim.RefreshConnections
FrmMainSim.RefreshConnections

End Sub

Private Sub HSufollLookupichdﬂge(Index As Integer)
LblLookup (Index) = Format (HScrolliLookup (Index), "000™)
PrgLookup (Index) = LblLookup (Index)

End Sub

'

'Private Sub PicLoadBalanc1ng_CllckU

' If ChkAutoLoadBalance Then

! ChkAutoLoadBalance = 0

' PicLoadBalancing.BackColor = vbButtonFace
' Else

' ChkAutoLoadBalance = 1

' PicLoadBalancing.BackColor = vbGreen

' End If

'End Sub
Private Sub ScriptCLl1ForLookup_Error ()
MsgBox ScriptCtlForLookup.Error.Description, vbCritical

' ScriptCtlForLookup.Error.Clear
' ScriptCtlForLookup.Reset
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End Sub

Public Sub SetupLookupTable ()

M_StringLookupTable = BuildLookupString
RefreshSettings
FrmMainSim.RefreshConnections

End Sub

Friend Sub ToolBarMatch (ObjChkBox As CheckBox, ObjToolBar As Toolbar, sButtonKey As String)
If ObjChkBox.Value = 1 Then
ObjToolBar.Buttons (sButtonKey) .Value = tbrPressed
Else
ObjToolBar.Buttons {sButtonKey) .Value = tbrUnpressed
End If

End Sub
Friend Sub RefreshCheckBoxSettings() ' dont reset all parms
Dim i As Integer, NodeDistFunc As LinkNodeCostFunction

If ChkmaxThruPut.Value = 1 Then

NodeDistFunc = NODE_DI1ST_GLOBAL
Else

NodeDistFunc = NODE_DIST_LOCAL ' NODE_DIST_ GLOBAL
End If

With FrmMainSim

.ChkAutoLoadBalance = ChkAutoLoadBalance.Value
.ChkmaxThruPut = ChkmaxThruPut.Value
.chkPriorityTraffic = chkPriorityTraffic

If ChkOnOff Then

.PicActiveNodes.BackColor = vbGreen
Else

.PicActiveNodes.BackColor. = vbButtonFace
End If

ToolBarMatch ChkAutoLoadBalance, .TBMDIMAIN, "AUTOLOADBALANCE
ToolBarMatch ChkmaxThruPut, .TBMDIMAIN, "CONTROLSTRATEGY"
ToolBarMatch chkPriorityTraffic, .TBMDIMAIN, "PRIORITYTRAFFIC™
ToolBarMatch chkShowBufferFlow, .TBMDIMAIN, "“SHOWBULFFERQUEUE"
ToolBarMatch ChkOnOff, .TBMDIMAIN, “PLAY"

.TBMDIMAIN ButtonClick .TBMDIMAIN.Buttons("CONTROLSTRATEGY") ' '-- 1image change
.TBMDIMAIN ButtonClick .TBMDIMAIN.Buttons("PLAY")

For i = .LinkNode.LBound To .LinkNode.UBound
With .LankNode (1)
.m_bAutoLoadBalanceMode = ChkAutoLoadBalance.Value = 1
.m_bPriorityTraffic = chkPriorityTraffic.Value = 1
.m_bsShowBufferFlow = chkShowBufferFlow.Value = 1
.m_NodeCostFunc = NodeDistFunc

End With
Next
End With
End Sub
Friend Sub RefreshLoadSettings() ' needed during startup /open new file
' but after that - from the scroll bar

Dim i As Integer

With FrmMainSim
.m_DistWirelessRange = HScrollRange.Value '* 30 ' 300 feet/10 to draw circle
For i = .LinkNode.LBound To .LinkNode.UBound
With .LinkNode (i}
' CPY TO HScrollMaxLoad CHANGE + —————~————— = = m oo for dynamic control
.m_ConnectCapacity = HScrollMaxLoad.Value

If .m_NodeType = NODE_TYPE_ROOT Then
.m_ConnectCapacity = 5 * HScrollMaxLoad.Value '<-- this is arbitary - should be set by load bal dynamically

.m_ConnectTotalCapacityForRoute = 5 * HScrollMaxLoad.Value
End It
' CPY TO HScrollMaxLoad CHANGE - ————-——————=--—----———-— o m oo oo
' CPY TO HScrollLocalLoad CHANGE + —=~------——-——-ooomommmme oo mm o m oo for bynamic Control
.SetLeafLoad HScrollliocallLoad.Value
' CPY TO HScrollLocalload CHANGE - —-—-—---—-————————-—— e m— oo

End With
Next
End With

End Sub
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Friend Sub RefreshSettings()
Dim i As Integer, NodeDistFunct As LinkNodeCostFunction

If Not G_bFormsInit:ialised Then Exit Sub
If Me.Enabled = False Then Exit Sub ' reentrant
Me.Enabled = False
'RefreshCheckBoxSettings

' With FrmMainSim

' .chkAutoLoadBalance = ChkAutoLoadBalance.Value

.ChkmaxThruPut = chkMaxThruPut.Value

.chkPriorityTraffic = chkPriorityTraffic

If ChkOnOff Then

.PicActiveNodes.BackColor = vbGreen
' Else
N .PicActiveNodes.BackColor = vbButtonFace
' BEnd If

ToolBarMatch ChkAutoLoadBalance, .TBMDIMAIN, "AUTOLOADBALANCE"
ToolBarMatch chkMaxThruPut, .TBMDIMAIN, "CONTROLSTRATEGY"
ToolBarMatch chkPriorityTraffic, .TBMDIMAIN, "PRIORITYTRAFFIC"
' End With
If ChkmaxThruPut.Value = 1 Then

NodeDistFunct = NODE_DIST_GLOBAL
Else

NodeDistFunct = NODE_DIST LOCAL ' NODE_DIST_GLOBAL
End If
M_StringLookupTable = BuildLookupString
With FrmMainSim

.m_DistWirelessRange = HScrollRange.Value '* 30 ' 300 feet/10 to draw circle

For i = .LinkNode.LBound To .LinkNode.UBound

With .LinkNode(1)
-m_NodeCostFunc = NodeDistFunct

.m_bAutoLoadBalanceMode = (ChkAutoLoadBalance = 1) ' .m_b
.m_DistWirelessRange = HScrollRange.Value '* 30 ' 300 feet/10

Trrrt CPY TO HScrollMaxLoad CHANGE + e e for dynamic control

' .m_ConnectCapacity = HScro axLoad.Value

" If .m_NodeType = NODE TYPE_ROOT Then

T -m_ConnectCapacity = 5 * HScrollMaxLoad.Value '<-- this is arbitary - should be set by load bal dynamically
Ty -m_ConnectTotalCapacityForRoute = 5 * HScrol lMaxLoad.Value

rere End If

'ttt CPY TO HScrollMaxLoad CHANGE - ———--—memm oo

"' CPY TO HScrollLocallLoad CHANGE + ———m—r————mmmmom oo for Dynamic Control
T .SetleafLoad HScrolllLocalLoad.Value

‘' CPY TO HScrollLocalLoad CHANGE — ——— - oo e e e

.

-m_NodeNetworkDepth = HScrollMaxDepth.Value
.m_NodelInterval = HScrolllnterval.Value
-SetLookUpTable M StringLookupTable
.m_NodeWartBuffer = HScrollWaitBuffer.vValue
.m_ConnectLatencyCost = HscrollLatencyCost

.m_bShowBufferFlow = (chkShowBufferFlow.Value = 1)

.m_ConnectCostPerChildPresent — HScrollBandWidthReduction.Value / 100
.m_ConnectBufferDepletionRate = HScrollBufferDepletion.Value

If (.m_ConnectBufferDepletionRate = 0) Or (Not .m_bShowBufferFlow) Then .m ConnectBusyServingChildIndex = -1

* REMOVED FOR PRESENT
' .m_bIncludeCountInThruPut = (chkIncludeChildCount.Value = 1)
' .m_bDiscountExistangTraffic = (chkCongestionDiscount.Value = 1)
' .m_sngCostPerHop = HscrollCostPerHop.Value / 100
' .m_sngBufferWindow = HscrollBufferWindowSize
' . DAutoRanging = {cnkAutoRanging = 1)
' .m_bAutoConfigureMode = (ChkAutoFindRelays = 1)
.UpdateTextBoxes
End With
Next
End With

Me.Enabled = True

End Sub

Friend Sub InitControlPanel ()
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With Me

.HScrollRange.Value = C_DEFAULT_MAX ROOT_RANGE * 1.5
.LblRange.Caption = " " & Format (.HScrollRange.vValue / (C_DLFAULT MAX ROOT_RANGE / 100), "000") ' FrmControls.HScrollRange.Va

.HScrollInterval.Value - C_DEFAULT_TIMER INTERVAL * 2
.lblInterval.Caption = .HScrollInterval.Value

.HScrollBufferDepletion = 1
.LblBufferDepletion = 1

.HScrollMaxLoad = 8 ' LinkNode.UBound
.1blMaxLoad = 8

v .HScrollRootIndex.Min = 0
v .HScrollRootIndex.Max = 10 ' LinkNode.UBound
" m_bActivePathsOnly = .ChkOnOff = 1

.HScrollMaxDepth = 4
.1lblMaxDepth = 4
.HScrollWaitBuffer = 4
.1blWaitBuffer = 4
.HscrollLatencyCost = 0
.HScrollLocalLoad = 0
.1blLatencyCostFactor = ™ 0"
.lblLocalLoad = 0

N .Left = 150 ' Screen.Width - .Waidth
‘ .Top = 150
.S8Tab.Tab = 0 * show SETTINGS page
.ChkAutoLoadBalance.Value = 0
.ChkmaxThruPut.Value = 0
.ChkOnOff = 0
End With

End Sub

Private Sub ChkAutoFindRelays_Click()

RefreshSettings
FrmMainSim.RefreshConnections

End Sub

Private Sub chkAutoLoadBalance Click()
RefreshCheckBoxSettings
FrmMainSim.ChkAutoLoadBalance = ChkAutoLoadBalance.Value
FrmMainSim.RefreshConnections
End Sub
Private Sub chkMaxThruPut Click()
RefreshCheckBoxSettings
If (ChkOnOff.value = 0) Then
FrmMainSim.RefreshConnections
FrmMainSim.RefreshConnections

End If

End Sub

Private Sub ChkOnOff Click()

'chkShowActivePaths.Value = 1
Dim i As Integer

With FrmMainSim.LinkNode
For i = .LBound To .UBound

If .Item(1).m NodeType <> NODE_TYPE ROOT Then FrmMainSim.Drawline 1, 1 ' make line invisible to start
.Item{1).POWER (ChkOnOff = 1) ' .m_bSelectActiveNodesOnly = (chkShowActivePaths.value = 1)
'.Item{1).m_bSelectActiveNodesOnly = (ChkOnOff = 1)

Next
End With

RefreshCheckBoxSettings

FrmMainSim.RefreshConnections
FrmMainSim.RefreshConnections

End Sub

Private Sub HScrolllnterval_ Change()
Dim i As Integer

RefreshSettings
1blInterval = HScrollinterval
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End Sub

Private Sub HScrollMaxDepth_Change ()
Dim j As Integer
1blMaxDepth = HScrollMaxDepth
With FrmMainSim
.m_DistWirelessRange =
End With

HScrollRange.Value

RefreshSettings

With FrmMainSim

' .DrawRootRange .M_LastIndexForCirle °
.RefreshConnections
End With

End Sub
Private Sub HScrollWaitBuffer Change ()
Dim j As Integer

lblWaitBuffer = HScrollWaitBuffer

RefreshSettings

With FrmMainSim

' .DrawRootRange .M_LastIndexForCirle '
.RefreshConnections
End With
End Sub

Private Sub HScrollRange Change ()
Dim j As Integer

LblRange = " " & Format ((100 * ((HScrollRange.Value)
RefreshSettings

With FrmMainSim

.DrawRootRange .M_LastIndexForCirle '
.RefreshConnections
End With

' FrmMainSim.ReConfigureNetwork
End Sub

Private Sub Form QueryUnload(Cancel As Integer,
If UnloadMode = vbFormCode Then
Unload Me
Else
'hide
Me.WindowState
Cancel = 1
End If
End Sub

= vbMinimized

.m_distCentroidX,

-m_distCentroidX,

.m_distCentroidk,

.LlnkNode(AMvLastIndexForCirle).m_DlstCentrOLdy,

-LinkNode (.M_LastIndexForCirle).m DistCentroady,

/ HScrollRange.Min)), "000")

.LlnkNode(.M_LastIndexForclrle)vmiDLstCentrOLdy,

UnloadMode As Integer)

Private Sub TABAPPLY_ ButtonClick(ByVal Button As MSComctlLib.Button)

If Button.Key = "VIEW" Then
ApplyExpressionForTable
SetupLookupTable

Elself Button.Key = "APPLY™
'ApplyExpressionForTable
SetupLookupTable

End If

End Sub

Then

"'FPriend Sub TBEXTRACT_ButtonClick(ByVal Button As MSComctlLib.Button)

"'Dim Skey As String

"'Dim SfileName As Strang
''Dim SFileContents As String
''Dim i As Integer

'*Skey = Button.Key

''Select Case Skey
T

Case "OPEN"

SfileName = GETFILENAME ("Load File",
If SfileName = "" Then Exit Sub

'SFileContents = FileRead(SfileName)

If Not FrmMainSim.XMLGet (SfileName)
' else parse it

FrmMainSim.XMLMove
FrmMainSim.CopyLinkNodeReferences
FrmMainSim.Caption = C_DEFAULT_FORM_CAPTION & "[
FrmMainSim.LblResize = ""

Then MsgBox

v G_bFormsInitialised = True

v RefreshSettings

"* oxml|*.xml",

True, 0, App.Path, CommonDialog)

"XML Document Parse Error": Exit Sub

" & SfileName & "]"

LR S R

HScrollRange.Value

HScrollRange.Value

HScrollRange.Value
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A FrmMainSim.DrawRootLine ((FrmMainSim.LocateFirstRoot))
v FrmMainSim.DrawRootRange (FrmMainSim.LocateFirstRoot)
" 'FrmMainSim.RefreshConnections

v "TBEXTRACT .Buttons ("PLAY") .Enabled = True
v "TBEXTRACT .Buttons ("SAVE") .Cnabled = True

Case "SAVE"
')
v SfileName = GETFILENAME ("Save File"™, "*.xml|*.xml", False, 0, App.Path, CommonDialog)
v If SfileName = "' Then Exit Sub

o FileSave SfileName, FrmMainSim.XMLSet
v FrmMainSim.Caption = C_DEFAULT_FORM_CAPTION & "[" & SfileName & "]"

''Case "PLAY"
o

' If Me.HScrollInterval < C_DEFAULT_STARTUP INTERVAL Then Me.HScrollInterval = C DEFAULT STARTUP_ INTERVAL
on

I

o Button.Key = "“"STOP"

v Button.Image = 5

v ChkOnOff.value = 1

' TBEXTRACT.Buttons.Item(1) .Enabled = False

' TBEXTRACT.Buttons.Item(2) .Enabled = False

'Case "STOP"

Button.Key = "PLAY"

Button.Image = 3

ChkOnOff.vValue = O
TBEXTRACT.Buttons.Item(l) .Enabled = 1
M TBEXTRACT .Buttons.Item(2) .Enabled = 1

'Case "OSPE"
'

' chkMaxThruPut.Value = 0
' 'StatusBarl.Panels(2) .Text = "OSPF/MIN LATENCY"

'"Case "MAXTHRU"
v

v chkMaxThruPut .Value = 1
' 'StatusBarl.Panels(2) .Text = "MAX THRUPUT"

Case "PRIORITYTRAFFIC"

If Button.Value = tbrPressed Then
ChkPriorityTraffic.Value = 1

e Elself Button.Value = tbrUnpressed Then
ChkPriorityTraffic.vValue = 0

End If

Case "AUTOLOADBALANCE"

' If Button.Value = tbrPressed Then

' ChkAutoLoadBalance.Value = 1

' Elself Button.Value = tbrUnpressed Then
! ChkAutoLoadBalance.Value = 0

v End If

'*Case "SHOWBUFFERQUEUE" ' CHANGE THIS

e

v If Button.Value = tbrPressed Then

e chkShowBufferrlow.Value = 1
Button.Image = 29
FrmMainSim.m_bTimeThisEvent = True

ElseIf Button.Value = tbrUnpressed Then
Button.Image = 26

v chkShowBufferFlow.vValue = 0
FrmMainSim.m_bTimeThisEvent = False

End If

Case "DETAILS"

v

' If Button.Value = tbrPressed Then

v FrmStatus.Show ', FrmMainSim

v FrmStatus.WindowState = vbNormal

v FrmStatus.Left = Me.Left

e FrmStatus.Top = Me.Top + Me.Height
v Else

T FrmStatus.WindowState = vbMinimized
T End If

e

''End Select
Ix

‘'End Sub

'Friend Function FileOpenDialog(sTitle$, sFilter$, sInitDir$, Optional bSave As Boolean = False) As String
'On Exrror GoTo 1blErr_FileOpenbDialog

' 'select file

' With CommonDialog

' .DialogTitle = sTitle$

! .Filter = sFilter$

! .FilterIndex = 0

' .FileName = ""
' .Flags = cdlOFNExplorer + cdlOFNHideReadOnly + cdlOFNOverwritePrompt
' *If sInitDir$ <> "" Then .InitDir = sInitDir$

T B I A el O B

' force a slower versi
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' .InitDir = sInitDir$
‘ On Error Resume Next
' If bSave Then
' .ShowSave
' Else
' - ShowOpen
' End If
' If Err = 0 Then FileOpenDialog = .FileName
' End With
'Exit Function
'

'"1blErr_ FileOpenDialog:

' 'ErrorHandler "", App.EXEName, Me.Name, "FileOpenDialog"”, Err.Number, Err.Description, Err.Source
' Err.Clear

' Resume Next

'End Function
'

'Friend Function FileOpen(sTitle$, sFilters$, sInitDir$, Optional bSave As Boolean = False) As String

'
'
'* THIS IS HERE BECAUSE IN THE OCX VERSION THE COMM DIALOG WAS NQOT VISIBLE FROM WEBWIZ.COMMDIALOG1
N FileOpen = FileOpenDialog({sTitle$, sFilter$, sInitDir$, bSave)

'Bxit Function

'

.

End Function

'Public Function GETFILENAME (Caption$, sFilter$, _

! bShowOpen As Boolean, _

' Optional iFilterIndex As Integer,

' Optional ByRef sInitDir As String, Optional objCommDialog As Control, Optional strFileTitle As String) As S
tring

' Dim SSelectedDir As String
' If objCommDialog Is Nothing Then Set objCommDialog = CommonDialog
' ' this craziness because the common dialogs remember last positions, causing consfusion
N ' in XML makse files and project files for canvas
'
' 'If sInitDir <> "" Then ChDir sInitDir ' do this before activating dolaog box for cdlOFNNoChangeDir to work
With CommonDialog
.CancelError = True
.Filter = sFilter

! .FilterIndex = 1
' .DialogTitle = Caption$

' .FileName = ""

' If sInitDir = "" Then

' .InitDir = App.Path & "\..\" "RELSCHEMAPATH
N Else

' .InitPir = CStr(sInitDir)

'

' End Tf

' On Error GoTo LblCommDlgErrHandler

If bShowOpen Then

.ShowOpen
Else
' .Flags = cdlOFNOverwritePrompt
.ShowSave
End If

GETFILENAME = Traim(.FileName)

' If GETFILENAME = "" Then Exit Function
iFilterIndex = .FilterIndex

sInitDir = SSelectedDir ' pass by ref
strFileTitle = Trim{.FileTitle)

' End With

.

'Exit Function

' SSelectedDir = Left(.Fi1leName, Len(.FileName) - Len(.FileTitle))
f
f

‘LblCommDlgErrHandler:
' GETFILENAME = ""
' 'MsgBox "Message From ScriptControl Open/Save:" & Error(Err), vbExclamation

' On Error GoTo 0

'

"lblErr_FileOpen:

' ' ErrorHandler "", App.EXEName, Me.Name, "FileOpen", Err.Number, Err.Description, Err.Source
' Err.Clear

Resume Next

End Function

'Public Sub FileSaveAs{sFile As String, sStringSave As String, Optional bAppend As Boolean = False,
’ Optional bSilent As Boolean = False)

'On Error GoTo lblErr FileSaveAs
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Dim hFile As Long
Screen.MousePointer = vbHourglass

'BEGIN Vijay 1001002

*If you try to save in a read-only folder, you get 'Path/File access error'
'11/20/00

Err.Clear

On Error Resume Next

'END Vijay 1001002

hFile = FreeFile()

1f Not bAppend Then

Open sFile For Output As #hFile
Else

Open sFile For Append As #hFile
End If

Print #hFile, sStraingSave

'BEGIN Vijay 1001002
*If you try to save in a read-only folder, you get 'Path/Fi1le access error'
'11/20/00
If Not bSilent Then

If Err.Number <> O Then

MsgBox "Following error occured while saving the file:" & vbCrLf & " '*" & Err.Descraption & "'" & vbCrLf & vbCrLf & "File c
uld not be saved.", vbCritical, "Save File Error"

End If
End If
'END Vijay 1001002

'
v
'
.
'
’
.
v
v
'
’
v
v
'
’
v
v
'
'
v
v
v
'
i

Close #hFile

Exit Sub

lblErr FileSaveAs:
'ErrorHandler "", App.BXEName, "WZPmatcher.bas", "FileSaveAs", Err.Number, Err.Description, Err.Source
Err.Clear
Resume Next

[
'
.
'
'
'
'Screen.MousePointer = vbDefault
.
'
'
'
'
.
'
'
f

End Sub

Friend Sub FileSave(StringSave As String, sTitle$, sFilter$, sPath$, Optional sFile As String)

On Error GoTo 1blErr_FileSave

sFile = FileOpen(sTitle$, sFilter$, sPath$, True)
If sFile = "" Then Exit Sub
FileSaveAs sFile, StraingSave

lblBErr_FileSave:
Err.Clear
Resume Next

'
1
v
'
'
1
.
'
'
'
'
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' (C) ACG. All rights Reserved 1992-2002. No portion reproducible without written consent .

' Removal of this copyright notice constitutes an Intellectual Property Rights Infringement.

Option Explicit
Option Compare Text

'Private m_bNodesHaveMoved As Boolea
'Private m_bignoreTlmer As Boolean

Private IlastPositionX As Integer
Private IlastPositionY As Integer
Private bMouseDown As Boolean

Public m_bActivePathsOnly As Boolean
‘Private m_BIsReentrant As Boolean

*public m_NodeRootIndex As Integer

Public m DistWirelessRange As Long

Public M LastIndexForCirle As Integer
Public m_StillLocalLoadInSys As Boolean
Private m_bMyTimeThisEvent As Boolean
Private m_iLoadDepletionCounter As Integer
Private m_BReEntrant As Boolean

Private m bNoLongerVisibleLeft As Boolean, m_bNoLongerVisibleTop As Boolean ' for resizing
Private m_bNoLongerVisibleRight As Boolean, m_bNoLongerVisibleBtm As Boolean ' for resizing

Private mAObjCapture As New WNDCAPTUREL1ib.Capture
Private m_ObjPCFDCF As New WLib.sim

Public Property Let m_bTimeThisEvent (BTrue As Boolean)
'If m_BReEntrant Then Exit Property

‘m_BReEntrant = True
m_bMyTimeThisEvent = BTrue
If Not m_bMyTimeThisEvent Then

'FrmControls. TBEXTRACT.Buttons (11) .Value = tbrUnpressed
'FrmControls.TBEXTRACT.Buttons(11).Image = 26

v FrmMainSim.TBMDIMAIN.Butlons ("SHOWBUFFERQUEUE") .Value = tbrUnpressed
v FrmMainSim. TBMDIMAIN.Buttons ("SHOWBUFFERQUEUE") . ITmage = 26
FrmStatus.txtDurationLoadDepletion = m_iLoadDepletionCounter
*FriControls.chkShowBufferFlow.Value = 0
Else
'FrmControls. TBEXTRACT.Buttons (11).Value = tbrPressed
‘FrmControls.TBEXTRACT .Buttons (11) .Image = 29

e FrmMainSim.TBMDIMAIN.But tons ( "SHOWBUFFERQUEUE") .Value = tbrPressed
v FrmMainSim.TBMDIMAIN.Buttons ("SHOWBUFFERQUEUE") . Image = 29

' FrmControls.chkShowBufferFlow.Value = 1
FrmStatus.txtDurationLoadDepletion = ""
m_ilLoadDepletionCounter = o}

End If

'm_BReEntrant = False

End Property

Public Property Get m bTimeThisEvent(} As Boolean
m_bTimeThisEvent = m_bMyTimeThisEvent ' = BTrue

End Property

Friend Sub SetupNodes ()

Dim i As Integer, j As Integer, X As Integer, Y As Integer

For i = LinkNode.LBound To LinkNode.UBound
' ' this will change when the system starts up but let every node try to talk to the root

With LinkNode (1)
.Reset ' resets all to node type Undefined

.m_ConnectlLocalload =
.m_ConnectTotalLoad =

oo

GetCentroaid 1, X, Y
.m_DistCentroidX = X ’'<-- have to pass 1t this way - else not set
.m7D1<tFentrnldY =Y

.m_NodeState = NODE_OFFLINE
.m_NodeIndex = 1 ' '<-- Crucial for Identification

If 1 <> G_DEFAULT ROOT_INDEX_AS STARTER Then

.m_NodeType - NODE_TYPE_UNDEFINED ' -1 ' NODE_TYPE_ORPHAN ' NODE_TYPE_LEAF
El?iiNodcType = NODE_TYPE_ROOT
End If
'.m_DistRoot = GetDistance(i, Q)
End With
Next

End Sub
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Friend Sub CopyLinkNodeReferences ()
Dim j As Integer, 1 NAs Integert

' set up a list of linknodes to simulate individual decisions for leafs and relays ..
' this should be replaced with SEND/RECV MSESSAGES

For j = LinkNode.LBound To LinkNode.UBound

With LinkNode({3)
For i = LinkNode.LBound To LinkNode.UBound
.ArrayCopylLinkNodes LinkNode (1), 1, LinkNode.UBound
Next
End With

Next
End Sub

Friend Sub SetupServerLines(Optional bvisible As Boolean = True)
' show server and associated lines..
Dim Hmargin As Integer, Vmargin As Integer, SngBorderWidth As Single, Jj As Integer
Dim VBottomMargin As Integer
Hmargin = 50 ' PicAccessPt.Left + PicAccessPt.Width / 2
Vmargin = 50 ' PicAccessPt.Top + PicAccessPt.Height / 2
VBottomMargin = CoolBarMain.Height + Vmargin
SngBorderWidth = 4

' draw lines H

LineWire (1l
LineWire (1
LineWire (1
LineWire (1

) .x1 = Hmargin - SngBorderWidth

) .3 = ScaleWidth - Hmargin - SngBorderWidth
)

)

.Yl = Vmargin
.Y2 = Vmargin

scaleHeight - HMargin
LineWire(3) .x1 = Hmargin - SngBorderWidth
LineWire(3) .x2 = ScaleWidth - Hmargain - SngBorderWidth

LineWire(3) .Yl = ScaleHeight - Vmargin - VBoltomMargin '- 200
LineWire(3).Y2 = ScaleHeight -~ Vmargin - VBottomMargin '- 1000

' draw lines V

LineWire(2).xl1 = Hmargin

LineWire(2).x2 = Hmargin ' scaleWidth - HMargin
LineWire(2) .Yl = Vmargin

LineWire (2) .Y2 = ScaleHeight - Vmargin - VBottomMargain

LineWire(4).x1 = ScaleWidth - Hmargin
LineWire (4).x2 = ScaleWidth - Hmargain
LineWire(4) .Yl = Vmargin .
LineWire (4).Y2 = ScaleHeight - Vmargin - VBottomMargin
For j = LineWire.LBound To LineWire.UBound
LineWire(J).Visible = bvisible
LineWire (j) .BorderColor = DARK GRAY ' &HCOCOCO
LineWire(J) .BorderStyle = 1 -
LineWire (J) .BorderWidth = SngBorderWidth / 2
Next

End Sub

Private Sub chkAutoLoadBalance Click()
FrmControls.ChkAutoLoadBalance.Value = ChkAutoLoadBalance.Value
End Sub

Private Sub chkMaxThruPut_Claick()
FrmControls.ChkmaxThruPut.Value = ChkmaxThruPut.Value
End Sub

Private Sub ChkPriorityTraffic Click()
FrmControls.chkPriorityTraffic.Value = chkPriorityTraffic.Value
End Sub

Private Sub CaptureBitmap()

produce a uniquelocalName
Dim strDate As String

Dim d

Dim nDay As Integer

Dim nMonth As Integer

Dim nYear As Integer

Dim nHour As Integer

Dim nMin As Integer

Dim nSec As Integer

d = Now

nDay = day(d)
nMon = month (d)
nYear = year(d)
nHour = hour (d)
' nMin = Minute(d)
' nSec = Second(d)

If nbay < 10 Then
strDate = strDate & "O"
End If
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'strDate = strDate & nDay

'

'If nMonth < 10 Then

' strDate = strDate & "0O"

'End If

'strDate = strDate & nMonth

'If nYear < 10 Then

‘ strDate = strDate & "O"

'&nd If

' strDate = strDate & nYear

strDate = strDate & CLng{Timer)

strDate = Replace(Date,
strDate= format (strdate,
ObjCapture.CaptureAndSave Me.hwnd, "C:\" & (replace(date, "/", 100, 100

oy

End Sub
Private Sub Form_Click{()
RefreshSystemParms

RefreshConnections has been 1nitialised -—got relays

m_bNoLongerVisibleLeft = True ' Not m_bNoLongerVisibleLeft 'toggle to move into location DblClick to Reset
m_bNoLongerVisibleTop = True "' Not m_bNoLongerVisibleTop
LblResize = "" ° ScaleWidth & ™, " & ScaleHeight & ™ (" & Abs(m_bNoLongerVisibleLeft) & ", " & Abs (m_bNoLongerVisibleTop) & ")"
ZOrder 1

End Sub

Friend Sub DrawRootRange (Index As Integer) ' , PosX As Integer, PosY As Integer, Radius As Integer)

If Index = C_INDEX_UNDEFINED Then Exit Sub

Dim Radius As Integer, PX As Integer, PY As Integer

With LinkNode (Index)

Radius = .m_DistWirelessRange
PX = .m DistCentroidX
PY = .m_DistCentroidy

End With

with ShpRadiusRange

.Visible = False

.Width - 2 * Radius

.Height = 2 * Radius

.Left = PX - Radius

.Top = PY - Radius

.Visible = True

.BorderWidth = 1

.BorderColor = LITE_GRAY
End With

M LastIndexForCirle = Index
End Sub
Friend Function LocateFirstRoot() As Integer
Dim i As Integer
LocateFirstRoot = C_INDEX_UNDEFINED

For i = LinkNode.LBound To LinkNode.UBound
If LinkNode (1) .m_NodeType NODE_TYPE_ROOT Then LocateFirstRoot = 1: Exit Function
Next

End Function
Private Sub Form DblClick()
RefreshConnections -1

m_bNoLongerVisibleLeft = False ' reset
m_bNoLongerVisibleTop = False ' rest ' see also Form_click
LblResize = ""

End Sub
Friend Sub INIT{()
Caption = C_DEFAULT_ FORM _CAPTION

M LastIndexForCirle = C_INDEX UNDEFINED ' else get circle
With FrmControls

.MakeLookupTable
.BuildLookupStrang
.InitControlPanel
! .Left = 250
! .Top = 450
End With

FrmStatus.MakeNodeDetailsTable
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DARK_GRAY = RGB(100, 100, 100)
LITE_GRAY = RGB(150, 150, 150)

FrmStatus.Left = FrmControls.Left
FrmStatus.Top = FrmControls.Height + FrmControls.Top + 200

'SetupNodes
'CopyLinkNodeReferences
'FrmControls.RefreshSettings
FrmMainSim.SetupServerLines

*DrawRootRange (0)
FrmMainSim.DrawRootLine -1, FraAccessServer

'FrmControls.Show , Me
''FromStatus.Show , Me
'FrmStatus.WindowState = vbMinimized

End Sub

Private

End Sub

Private

End Sub

Private

Sub Form_Load ()
INIT
WindowState = vbMaximized

FraAccessServer DblClick

Sub Form QueryUnload(Cancel As Integer, UnloadMode As Integer)

Cancel = 0

Unload FrmControls
Cancel = 0

Unload FrmStatus
Cancel = 0

Sub Form_Resize ()

Dim i As Integer, X As Integer, Y As Integer

Static

Const H
Const Vi

LastHeight As Integer, LastWidth As Integer

margin As Integer = 100
margin As Integer = 100

FraAccessServer.Left = 1000 ' ScaleWidth - 1500 ' alway right top corneer
FraAccessServer.Top = ScaleHeight - FraAccessServer.Height - 1000

SetupServerLines

DrawRootLine -1, FraAccessServer

LblResize.Left = ScaleWidth - LblResize.Width - 100
LblResize.Top = ScaleHeight - LblResize.Height - 100

LblResize.Caption = ScaleWidth & ™, " & ScaleHeight & " (" & Abs (m_bNoLongerVisibleLeft) & "

If Not G_bFormsInitialised Then Exit Sub

DrawRootLine (LocateFirstRoot)
DrawRootRange (LocateFirstRoot)

If LastHeight = 0 Then
LastHeight = ScaleHeight
LastWidth = ScaleWidth

End If

' else move coordinates - But move only 1f all Nodes are still Visible, else Stop
For i = LinkNode.LBound To LinkNode.UBound
With LinkNode (1)
If (.Left + ScaleWidth - LastWidth) <= Hmargin Then m_bNoLongerVisibleLeft = True '
If (.Left + .Width + Hmargin >= ScaleWidth) Then m_bNoLongerVisibleRight = True '

If (.Top + ScaleHeight - LastHeight) <= Vmargin Then m_bNoLongerVisibleTop = True '

"o Abs(mngoLongerV1slbleTop) &

outside left
outside right

outside top

If (.Top + .Height + Vmargin >= ScaleHeight) Then m_bNoLongerVisibleBtm = True ' outside Btm

End With

WEXT

If m bNoLongerVisibleLeft Then ScaleWidth = LastWidth
If m bNoLongexV;aLbleTop Then ScaleHeight = LastHeight ' Exit Sub
If m bNoLongerV;s;bleLeft Or m_bNoLongerVisibleTop Then Exit Sub

'If Not bNoLongerVisible Then

For 1 = LinkNode.LBound To LinkNode.UBound
With LinkNode (1)

1f Not m_bNolongerVisibleLeft Then .Left = .Left + ScaleWidth - LastWidth
If Not m_bNoLongerVisibleTop Then .Top = .Top + ScaleHeight - LastHeight

GetCentroid i, X, Y

.m_DistCentroidX = X
.m_DistCentroid¥ =Y
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End With
Next
" BEnd If
' With PicAccessPt
' .Left = .Left + ScaleWidth LastWidth
' .Top = .Top + ScaleHeight - LastHeight
' BEnd With
SetupServerlines

DrawRootLine -1, FraAccessServer
RefreshConnections -1

LastHeight = ScaleHeight
LastWidth = ScaleWidth

End Sub
Private Sub Form Unload(Cancel As Integer)
Unload FrmControls
Unload FrmStatus
Unload frmAbout
Unload Me
End Sub
Private Sub LinkNode DrawCommand (Index As Integer, DrawType As PrjCtlNode.LinkNodeDrawUpdate, FromNode As Integer, ToNode As Integer, bbo
ttedLine As Boolean)
Select Case DrawType
Case NODE_DRAW_LINE
If FromNode = ToNode Then LinePath{(FromNode).Visible = False: Exit Sub
DrawLine FromNode, ToNode, bDottedLine, False
Case NODE DRAW LINE BOLD
If FromNode = ToNode Then LinePath(FromNode) .Visible = False: Exit Sub
DrawlLine FromNode, ToNode, bDottedLine, True
Case NODE_DRAW_CIRCE
With LinkNode (Index)
DrawRootRange Index ' .m_distCentroidX, .m_DistCentroidy, .m_DistWirelessRange
End With
Case NODE_DRAW_ROOT_LINE_ OFF
'LinePath(Index) .Visible = False
Case NODE_DRAW_ROOT_LINE_ON
DrawRootLine Index
End Select
End Sub
Private Sub LinkNode RefreshSysParms{Index As Integer)

'TmrRefresh.Enabled = False
"TmrRefresh.Interval = 0

RefreshSystemParms

End Sub

Private Sub LinkNode UpdatelLocation({Index As Integer, X As Single, Y As Single)
Dim x1 As Integer, Yl As Integer
Dim x2 As Integer, Y2 As Integer
Dim Distance As Integer, 3 As Integer
Dim 1BestNode As Integer
With LinkNode (Index)

.Left = X + .Left
.Top = Y + .Top

stay within screen
If (.Left + .Width) > Me.Width Then .Left = Me.Width .Width - 100
If (.Top + .Height) > Me.Height Then .Top = Me.Height - .HeighL — 100 ' Exit Sub
If .Left < 100 Then .Left = 100
If .Top < 100 Then .Top = 100
' update coord for dist functions

Call GetCentroid(Index, x1, Y1)

.m_DistCentroidX = x1
.m_DistCentroidY = Y1
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If .m_NodeType = NODE_TYPE ROOT Then DrawRootRange Index

* If (FrmControls.ChkOnOff = 0) Then

RefreshConnections Index ' update the signal strength model - but not for Index
' Else
' Call Drawline(Index, LinkNode (Index).m NodeParentIndex, False)
' End If
End With
End Sub
Friend Sub RefreshConnections(Optional Index As Integer = -1)

Dim i As Integer, 3 As Integer
' Make all the Leaf/Relay switches needed - AutoCOnofguremode set in linknode
If Not G_bFormsInitialised Then Exit Sub
‘discover relays, leafs may not be intialised - 1f their parent as a relay not found yet
*if called first taime need to do two calls to this sub
If FrmControls.ChkOnOff = False Then ' update parent routes
For j = LinkNode.LBound To LinkNode.UBound

With LinkNode (7)

Tf .m NodeType <> NODE_TYPE_ROOT Then

.SEEKBESTPARENT (73), .m_DistwirelessRange, False
.UpdateTextiBoxes

Else
.UpdateTextBoxes
DrawRootLine 3

End If

End With
Next
End If

' draw lines
For i = LinkNode.LBound To LinkNode.UBound ' do the relays first ...
With LinkNode (1)
If .m_NodeType = NODE_TYPE_ROOT Then
GetCentroad i, .m_DistCentroidX, .m DistCentroidY
DrawRootLine 1
''.m_ConnectLoadCompute ' have to do after others have been recomputed

Else

DrawLine 1, .m_NodeParentIndex
GetCentroid 1, .m_DistCentroidX, .m_DistCentroidY

End If

End With
Next

RefreshSystemParms Index <> -1 ' network parms have changed
Me.Enabled = True
End Sub
Friend Sub SetNodeValue (ObjShape As Shape, Ivalue As Integer)
With ObjShape
.Width = Ivalue
End With

End Sub

Friend Sub RefreshSystemParms (Optional BresetMaxMin As Boolean = False)
Static bIAmStillActive As Boolean
If bIAmStillActive Then Exii Sub

bIAmStillActive = True ''<--- MUST SET THIS TO ENSURE TIMER WORKS

Dim i As Integer, 3J As Integer

Dim 1SysLatency As Single, 1SysThruPut As Single, lSysNumRoutes As Single

Dim 1NumActiveNodes As Integer

Dim iNumInactiveNodes As Integer

Dim lNumRoutes As Integer

Dim 1lNumSingleRoutes As Integer

Dim 1PrgLatency As Integer, lPrgThruput As Integer, lprgRedundancy As Integer
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Dim NodeThruPutDetail As Integer

Dim NodeThruPutDetail L As Integer

Dim NodeThruPutDetail G As Integer

Dim bNodeIsActive As Boolean

Dim INodeState As LinkNodeState

Dim INodeType As LinkNodeType

Dim INodeRouteNum As Integer

Dim INodeParentIndex As Integer

Dim INodeConnectTotalThroughPut As Single

Dim NodeTypeDetails As Integer

Dim NodeMinHopsNeeded As Integer

Dim NodeMaxHopsNearBy As Integer

Dim NodeMinLatencyThruPut As Single

Dim PrgCalcWidth As Single

Dim NodeLocalLoad As Integer

Dim bStillLocalLoadInSys As Boolean

Dim iCumulativeLocall.oad As Integer

Dim iCumulativeCapacity As Integer

Dim NodeMaxCapacity As Integer

Dim IPercentCapacityUsed As Integer

Dim NodeTotalLoad As Integer

Dim bNetworkOverloaded As Integer

Dim bNetworkHasTraffic As Integer

For j = LinkNode.LBound To LinkNode.UBound
If j > C_MAX LOOKUP_PARMS Then GoTo lblSystemDetails ' can only handle top N nodes
with LinkNode (J)

bNodelsActive = .m_NodeActive
INodeState = .m_NodeState
INodeType = .m_NodeType
INodeRouteNum = .m_NodeRouteNum
INodeParentIndex = .m NodeParentiIndex
INodeConnectTotalThroughPut = .m_ConnectTotalThroughPut
NodeMinHopsNeeded = .m_NodeMinHopsNeeded
NodeMaxHopsNearBy = .m_NodeMaxHopsNearby
NodeLocalLoad = .m_ConnectLocalload
NodeMaxCapacity = .m_ConnectCapacity
NodeTotalload = .m_ConnectTotalLoad

End With

With FrmStatus

If bNodeIsActive Then
.PicNodeState (3) .BackColor = vbGreen

ElseIf (INodeParentIndex = C_INDEX UNDEFINED) And (INodeState) <> Int(NODE_OFFLINE) Then
.PicNodeState(3) .BackColor = vbRed

Else
.PicNodeState(3) .BackColor = vbButtonFace

End If

If INodeType = NODE_TYPE ROOT Then

.PicNodeRedundant (J) .BackColor = vbButtonFace
.LblNodeDetailsvalue(j) = "" NodeThruPutDetail
.LblNodeDetailsType(j) = "" ' NodeThruPutDetail
.LblMinHopsNeeded (j) = ""
.LblMaxHopsNearby(j) = ""
.PrgCurThruPut (3) .Width = 0

Else

'If bNodeIsActive Then
INumActiveNodes = lNumActiveNodes + 1
If (INodeType <> NODE_TYPE_UNDEFINED) And (INodeParentIndex <> C_INDEX_UNDEFINED) Then

1SysLatency = lSysLatency + INodeType
NodeThruPutDetail = INodeConnectTotalThroughPut
NodeTypeDetails = INodeType

1SysThruPut = 1SysThruPut + NodeThruPutDetail
1NumRoutes = lNumRoutes + INodeRouteNum

With .PrgCurThruPut(3)
If NodeThruPutDetail > C_STATUS_PROGBAR_MAX Then
PrgCalcWidth = C STATUS PROGBAR LEN
ElseIf NodeThruPutDetail < C_STATUS_PROGBAR_MIN Then
PrgCalcWidth = 0 ' FrmStatus.PrgNodeDetailsValue(3).Min

Else
PrgCalcWidth = (C STATUS PROGBAR_LEN / C_STATUS PROGBAR MAX)} * (NodeThruPutDetail - C STATUS_PROGBAR
MIN)

End If

If Abs{.Width - PrgCalcWidth) > 1 Then .Width = PrgCalcWidth ' refresh
End With
.LblNodeDetailsvValue(j) = Format (NodeThruPutDetai1l, "000")
.LblNodeDetai1lsType (3) .ForeColor = GetCodeColor ({NodeTypeDetails))
.LblNodeDetai1lsType(]3) = NodeTypeDetails
.LblMinHopsNeeded(]) = NodeMinHopsNeeded + 1
.LblMaxHopsNearby(3) = NodeMaxHopsNearBy + 1

If bNodelsActive Then
If INodeRouteNum < 2 Then
.PicNodeRedundant (j) .BackColor = vbRed
1NumSingleRoutes = 1lNumSingleRoutes + 1
Else
. PicNodeRedundant (j) .BackColor = vbGreen
End If
Else
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. PicNodeRedundant {J) .BackColor = vbButtonFace
End If

If NodeLocalLoad > 0 Then
bStillLocalLoadInSys = True
1CumulativeLocalload = iCumulativeLocalLoad + NodeLocalLoad
1CumulativeCapacity = 1CumulativeCapacity + NodeMaxzCapacity
1f NodeMaxCapacity < NodeTotalLoad Then
.PicNodelLocalLoad (j) .BackColor = vbRed
bNetworkOverloaded = True
Else
.PicNodelocallLoad () .BackColor = vbYellow
bNetworkHasTraffic = True
End TIf
Else
.PicNodeLocalLoad(j) .BackColor = vbButtonFace
End If

Elself (INodeType = NODE_TYPE_UNDEFINED) Or (INodeParentIndex = C_INDEX_ UNDEFINED) Then

1NumInactiveNodes = iNumInactiveNodes + 1
.LblNodeDetailsValue (3) = "" 'Format(NodeThruPutDetail, "000")
.LblNodeDetailsType(]j) = "" ' NodeTypeDetails
.PrgCurThruPut (j).Width = 0
End If
Ena If
End With
Next
lblSystemDetails:
'If 1NumActiveNodes > 0 Then

With

1SysLatency = lSysLatency / 1NumActiveNodes
1SysThruPut = 1SysThruPut / 1NumActiveNodes
1SysNumRoutes = LNumRoutes / 1NumActiveNodes
FrmStatus

On Error Resume Next

1PrglLatency = 10 * .LblSystemLatency(0)
1PrgThruput = Int(l * .LblSystemThroughPut {0))

If 1NumActiveNodes > 0 Then

lprgRedundancy = (100 * (lNumActiveNodes - 1NumSingleRoutes) / lNumActiveNodes)
Else
lprgRedundancy = O
End If
.LblSystemRedundancy (0} = Format (lprgRedundancy, "#00")
.LblSystemThroughPut (0) = Format { (1SysThruPut), "#00")

.LblSystemLatency (0) = Formal (1SysLatency, "“#0.0"

If lPrglatency > .PrgSystemLatency.Max Then

.PrgSystemLatency = .PrgSystemLatency.Max ' = InL (10 * .LblSystemLatency(0)}
Elself lPrglLatency < .PrgSystemLatency.Min Then

.PrgSystemlLatency = .PrgSystemLatency.Min ' Int(5 * .LblSystemLatency(0))
Else

.PrgSystemLatency = lPrgLatency
End If

If 1PrgThruput > .PrgSystemThruPut.Max Then

.PrgSystemThruPut = .PrgSystemThruPut.Max
Elself 1PrgThruput < .PrgSystemThruPut.Min Then
.PrgSystemThruPut = .PrgSystemThruPut.Min
Else
.PrgSystemThruPut = 1PrgThruput
End If
If lprgRedundancy > .PrgSystemRedundancy.Max Then
.PrgSystemThruPut = .PrgSystemRedundancy.Max
Elself lprgRedundancy < .PrgSystemRedundancy.Min Then
.PrgSystemThruPut = .PrgSystemRedundancy.Min
Else
.PrgSystemRedundancy = lprgRedundancy
End If

If FrmControls.ChkOnOff.Value = 1 Then
If (iNumInactiveNodes = 0) Then
PicActiveNodes.BackColor = vbGreen

Else
PicActiveNodes.BackColor = vbRed
End If
Else
PicActiveNodes.BackColor = vbButtonFace
End If

If bNetworkOverloaded Then
PicOverloaded.BackColor = vbRed
Elself bNetworkHasTraffic Then
PicOverloaded.BackColor = vbYellow
Else
PicOverloaded.BackColor = vbButtonFace
End TIf
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End

If m _bTimeThisEvent

End

bIAmStillActive

End Sub

Friend Sub Drawline(Indexl As Integer,

Dim x1 As Integer,
Dim x2 As Integer,
Dim ParentNodeType As Integer,

If 1NumSingleRoutes = 0 Then
If 1NumActiveNodes = 0 Then PicPathsRedundant.BackColor
If 1NumActiveNodes > 0 Then PicPathsRedundant.BackColor
Blse
If 1NumActiveNodes = 0 Then PicPathsRedundant.BackColor
TIf 1NumActiveNodes > 0 Then PicPathsRedundant.BackColor

BEnd If

IPercentCapacityUsed = 100 *

If IPercentCapacityUsed >= .PrgBufferInQueue.Max Then
.PrgBufferInQueue.Value .PrgBuf ferinQueue.Max

Elself IPercentCapacityUsed <= .PrgBufferInQueue.Min Then
.PrgBufferInQueue.Value .PrgBuf ferInQueue.Min

Else
.PrgBufferInQueue.Value = Int(IPercentCapacityUsed) .
End If
.LblBufferQ(0) = Format{IPercentCapacityUsed, "#00")
With

True Then
m_1LoadDepletionCounter + 1

m_iLoadDepletionCounter

FrmStatus.txtDurationLoadDepletion m_iLoadDepletionCounter
If Not bStillLocallLoadInSys Then m_bTimeThisCvent = False
If

= False '<--- must reset to start again ...

Index2 As Integer,

Y1l As Integer
Y2 As Integer
MyNodeType As Integer

iIf Indexl < LinePath.LBound Then Exit Sub 7
If Indexl > LinePath.UBound Then Exit Sub

' dont draw 1f parent index supplued 1s -1

"If LinkNode (Indexl).m_NodeType
* do nothing - connected to access pount
' probably from service child

If (Indexl = Index2) Or Oor

(Index2 < 0) (Tndex1l

LinePath(Indexl).Visible = False

Exit Sub
Elself m_bActivePathsOnly Then

If Not

LinePath (Indexl) .Visible False

Exit Sub

End Tf
End If

' not m_bActivePathsOnly

Call
Call

GetCentrord(Indexl,
GetCentroad (Index2,

Y1)
Y2)

x1,

X2,

With LinePath{Indexl)

.x1 x1

X2 X2

WY1 Y1

Y2 Y2

.Visible True

If bDotted Then
.BorderStyle = 3

ElseIf (FrmControls.ChkOnOff
.BorderStyle = 6

Else
.BorderStyle

End If

0) Then

=1

MyNodeType LinkNode (Indexl).m NodeType

If MyNodeType
.BorderWadth
Else
.BorderWidth
End If

=1

If bBold Then .BorderWidth = 2

ParentNodeType =
.BorderColor

If ParentNodeType = NODE_TYPE_ROOT Then

Optional bbotted As Boolean,

wit R

5 0 Sl i A, T

vbWhite
vbGreen

vbWhite
vbRed

(iCumulativelocalload / 1CumulativeCapacity)

Optional bBold As Boolean = False)

1t 1s a failure flag for getbestrelay

NODE_TYPE_ROOT Then

error in code

-

(LinkNode (Indexl) .m_NodeActive) And (LinkNode (Index2).m_NodeActive)

0) Then

Then

NODE_TYPE_ROOT Then ' connection to Ethernet

LinkNode (Index2) .m_NodeType
GetCodeColor ( (ParentNodeType) )
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.BorderColor = vbBlack

Elself ParentNodeType = NODE_TYPE_ROOT + 1 Then
.BorderColor = vbBlue

Elself ParentNodeType = NODE_TYPE ROOT + 2 Then
.BorderColor = vbGreen

Elself ParentNodeType = NODE_TYPE ROOT + 3 Then

.BorderColor = vbMagentg

ElseIf ParentNodeType >= NODE_TYPE_ROOT + 4 Then
.BorderColor = RGB{125, 125, 125)

End If

End With

End Sub

Friend Sub DrawRootLine(Index As Integer, Optional ObjPic As Frame = Nothing)
' draw the line closest to boundary ..

Dim ArrDistances{l To 4) As Integer, 1 As Integer
Dim MaxDistance As Integer, MinIndex As Integer
Dim Vmargin As Integer, Hmargin As Integer

Dim ObjLine As Line

Dim Line_X1 As Integer, Line_Y1 As Integer

Dim VBottomMargin As Integer

Hmargin = 50

Vmargin = 50

VBottomMargin = CoolBarMain.Height + Vmargain + 10
If ObjPic Is Nothing Then

With LinkNode (Index)

ArrDistances (1) - .m_DistCentroidX
ArrDistances(3) = ScaleWidth - .m DistCentroidX
ArrDistances{2) = .m_DistCentroidY

ArrDistances{4) = ScaleHeight - .m_DistCentroidY

Set ObjLine = LinePath (Index)
ObjLine.x1l = .m_DistCentroidX
ObjLine.Yl = .m_DistCentroidY

End With
Else

With ObjPic
rrDistances (1) .Left + .Width / 2 ' .m_DistCentroidX
ArrDistances(3) Scalewidth - ArrDistances (1)
ArrDistances(2) = .Top + .HeightU / 2
rrDistances(4) = ScaleHeight - ArrDistances(2)

Set ObjLine = LineWire (0)
ObjlLine.x1l = ArrDistances (1)
ObjLine.Yl = ArrDistances(2)
End With
End If
' find the shortest path
MaxDistance = 30000 ' ((scaleHeight * Screen.Height) + (Screen.Width * Screen.Width) ”~ 0.5) ' corner max
For i = 1 To 4
I1f ArrDistances (1) < MaxDistance Then
MaxDistance = ArrDistances(1)
MinIndex = 1
End If
Next
With ObjLine

Select Case MinIndex

Case 1

.x2 = Hmargin

Y2 = .Yl
Case 2

.x2 = .x1

.Y2 = Vmargin
Case 3

.x2 = ScalewWidth - Hmargin

Y2 = .Yl
Case 4

.x2 = .x1

.Y2 = ScaleHeight - Vmargin - VBottomMargin
End Select

.Visible = True
.BorderColor = DARK_GRAY
.BorderStyle 1

.BorderWidth

[

2

End With
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End Sub

Friend Sub GetCentroid(Index As Integer, ByRef X As Integer, ByRef Y As Integer)
If Index < O Then Exit Sub
With LinkNode (Index)

X = .Left + .Width / 2
Y = .Top + .Height / 2

End With
End Sub
Friend Function GetDistance(Indexl As Integer, Index2 As Integer) As Integer

Dim x1 As Integer, Y1 As Integer
Dim x2 As Integer, Y2 As Integer

If Indexl = Index2 Then GetDistance = 0: Exit Functaion

Call GetCentroid(Indexl, x1, Y1)
Call GetCentroid(Index2, x2, Y2)

GetDistance = ((((x1 - x2) 7~ 2) + ((Yl - Y2) ~ 2)) ~ 0.5) ' to avoid overflows etc
End Function

pPrivate Sub FraAccessServer DblClick()

TBMDIMAIN.Buttons ("SHOWSTATUS") .Value = 1

TBMDIMAIN ButtonClick TBMDIMAIN.Buttons ("SHOWSTATUS") ' .Value =1

TBMDIMAIN.Buttons ("SHOWCONTROLS") .Value = 1

TBMDIMAIN ButtonClick TBMDIMAIN.Buttons ("SHOWCONTROLS") ' .value = 1
End Sub

Private Sub FraAccessServer_Click{)

TBMDIMAIN.Buttons ("SHOWSTATUS") .Value = 1
TBMDIMAIN ButtonClick TBMDIMAIN.Buttons ("SHOWSTATUS") ' .Value = 1

End Sub

Private Sub PicAccessPt_MouseDown(Button As Integer, Shift As Integer, X As Single, Y As Single)

bMouseDown = True
TlastPositionX = X
IlastPositionY = Y

End Sub

Private Sub PicAccessPt MouseMove (Button As Integer, Shift As Integer, X As Single, Y As Single)

If Not bMouseDown Then Exit Sub

If ((Abs({X - IlastPositionX) > 100) Or (Abs(Y - TlastPositionY) > 100)) Then
'RaiseEvent TamBeingMoved (X, Y)
IlastbPositionX = X
IlastPositionY = Y

End If

MovePicture FraAccessServer, X, Y

' If m_NodeState = NODE OFFLINE Then TxtMessage = Format(m_DistRoot, "0000") & ™ " & Format(m_DistRelay, "0000")
End Sub
Private Sub PicAccessPt_MouseUp(Button As Integer, Shift As Integer, X As Single, Y As Single)

bMouseDown = False
End Sub

Private Sub MovePicture(ObjPic As Frame, X As Single, Y As Single)
With ObjPic

.Left = X + .Left
.Top = Y + .Top

' stay within screen
If (.Left + .Width) > Me.Width Then .Left = Me.Width - .Width - 100
If (.Top + .Hcight) > Me.Height Then .Top = Me.Height - .Height - 100 ' Extt Sub
If .Left < 100 Then .Left = 100
If .Top < 100 Then .Top = 100
End With
DrawRootLine -1, ObjPic
End Sub
Public Function XMLGet (sURL As String) As Boolean

Dim objXMLDoc As New XMLDocument
Dim bError As Boolean
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Dim objxXMLRoot As IXMLElement
Dim objXMLSnippet As IXMLElement
Dim i As Integer
Dim X As Integer, Y As IntLeger
Dim ObjLinkNode As LinkNode
On Error GoTo errLoading
objXMLDoc.url = sURL
On Error GoTo 0
Set objXMLRoot = objXMLDoc.root
For Each objXMLSnippet In objXMLRoot.children
i=1i+1
If i - 1 > LinkNode.UBound Then Load LinkNode(i - 1) ' zero based
LinkNode (i -~ 1).Reset
GetCentroid 1 - 1, X, Y

LinkNode(i - 1).m DistCentroidX = X '<-- have to pass 1t this way - else not set
LinkNode(i - 1).m_DiastCentroidY = Y

If Not LinkNode (1 - 1).XMLGet (cbjXMLSnippet) Then bError = True

Next
Set objXMLDoc = Nothing 'FDS9
XMLGet = (Not bError) 'And (err.Number = 0)

Exit Function
errLoading:
XMLGet = False
Exit Function
End Function
Public Function XMLMove ()
Dim i As Integer
For i = LinkNode.LBound To LinkNode.UBound
LinkNode (i) .Left = LlnkNode(i).mﬁDlstCentroidX - LankNode (i) .Width / 2
LinkNode (1) .Top = LinkNode (1) .m_DistCentroidY - LinkNode (1) .Height / 2
LinkNode (1) .Visible = True
Next
End Function
Public Function XMLSet () As String
Dim ObjLinkNode As LinkNode
Dim sXML As String
"Dim ObjCurrDoc As THTMLDocument
Dim sURL As String
Dim i As Integer

' 4/5/99 fd changed VERSION comment in XML Set to added a space

sSXML = "<!--VERSION " & getVersion & " VERSION-->"
sXML = sXML +4 vbCrLf + "<LINKNODELIST>" & vbCrLf

' set up first time ONLY

For i = LinkNode.LBound To LinkNode.UBound ' Each ObjLinkNode In linkNode m_CollLinkNodes
sSXML = sXML & LinkNode({1i).XMLSet{l) & vbCrLf & vbCrLf

SXML = sXML §& "</LINKNODELIST>"
XMLSet = sXML

End Function

Private Sub PicActiveNodes_Click()
If FrmControls.ChkOnOff.Value = 1 Then
FrmControls.ChkOnOff.Value = 0O
Else
FrmControls.ChkOnOff.value = 1
End If
End Sub
Private Sub Picturel_Clack(}
End Sub
Friend Sub TBMDIMAIN ButtonClick(ByVal Button As MSComctlLib.Button)

Dim Skey As String

EX1010, Page 273



FrmMainSim - 13

W 00 0 el Al R
Dim SfileName As String

Dim SFileContents As String

Dim i As Integer

Dim bPauseSimulation As Boolean
Dim bStepSimulation As Boolecan

Const VOffSetForForms As Integer = 500
Const HOffsetForForms As Integer = 150
Skey = Button.Key

Select Case Skey
Case "OPEN"

SfileName = GETFILENAME ("Load File"™, "*.xml|*.xml", True, 0, App.Path, CommonDialog)
If SfileName = "" Then Exit Sub

'SFileContents = FileRead (SfileName)

If Not FrmMainSim.XMLGet (SfileName) Then MsgBox "XML Document Parse Error™: Exait Sub
' else parse 1t ..

FrmMainSim.XMLMove

FrmMainSim.CopyLinkNodeReferences

'FrmMainSim.Caption = C DEFAULT FORM CAPTION & "[" & SfileName & "]"
FrmMainSim.Caption = "WLAN SIMULATICN ™ & “"[" & SfileName & "]"
FrmMainSim.LblResize = ""

G_bFormsInitialised = True
FrmControls.RefreshCheckBoxSettlings
FrmControls.RefreshSettings
FrmControls.RefreshLoadSettings
FrmMainSim.DrawRootLine ((FrmMainSim.LocateFirstRoot))
FrmMainSim.DrawRootRange (FrmMainSim.LocateFirstRoot)
FrmMainSim.RefreshConnections

TBMDIMAIN.Buttons ("PLAY") .Enabled = True
TBMDIMAIN.Buttons ("SAVE") .Enabled = True

Case "SAVE"

SfileName = GET

ILENAME ("Save File", "*.xml|*.xml", False, 0, App.Path, CommonDialog)

If SfileName = ™" Then Exit Sub

FileSave SfileName, FrmMainSim.XMLSet

FrmMainSim.Caption = "WLAN SIMULATION " & "[" & SfileName & "]"
‘Caption = C_DEFAULT_ FORM CAPTION & "[" & SfileName & "1"

Case "PLAY"

If Button.Value = tbrPressed Then

If FrmControls.HScrollInterval < C_DEFAULT_STARTUP_INTERVAL Then FrmControls.HScrolllnterval = C_DEFAULT_ STARTUP_INTERVAL N
force a slower version

Button.Image — 5
FrmControls.ChkOnOff.Value = 1
TBMDIMAIN.Buttons.Item(l) .Enabled = False
TBEMDIMAIN.Buttons.Item(2) .Enabled = False

Else

Button.Image = 3
FrmControls.ChkOnOff.vValue = 0
TBMDIMAIN.Buttons.Item(l) .Enabled =
TBMDIMAIN.Buttons.Item(2) .Enabled = 1

.

End If

Case "STOP"
Button.Key = "PLAY"
Button.Image = 3
FrmControls.ChkOnOff.vValue = 0
TBMDIMAIN.Buttons.Item(1l).Enabled =
TBMDIMAIN.Buttons.Item(2).Enabled =

=

'Case “OSPE™

FrmControls.chkMaxThruPut.Value = 0
'StatusBarl.Panels(2).Text = "OSPF/MIN LATENCY"

Case '"MAXTHRU"
' FrmControls.chkMaxThruPut.Value = 1
' 'StatusBarl.Panels(2) .Text = "MAX THRUPUT"

Case "CONTROLSTRATEGY™

If Button.Value = tbrPressed Then
Button.Image = 22
FrmControls.ChkmaxThruPut.Value = 1

Elself Button.Value = tbrUnpressed Then

Button.Image = 16
FrmControls.ChkmaxThruPut.Value = 0
End If
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Case "PRIORITYTRAFFIC"

If Button.Value = tbrPressed Then
FrmControls.chkPriorityTraffic.Value = 1
ElseIf Button.Value = tbrUnpressed Then
FrmControls.chkPriorityTraffic.Value = 0
End If

Case "AUTOLOADBALANCE"

If Button.Value = tbrPressed Then
FrmControls.ChkAutoLoadBalance.Value = 1
Elself Button.Value = tbrUnpressed Then
FrmControls.ChkAutoLoadBalance.Value = 0
BEnd If

Case "SHOWBUFFERQUEUE"™ ' CHANGE THIS

If Button.Value = tbrPressed Then
FrmControls.chkShowBufferFlow.Value = 1
Button.Image = 41
FrmMainSim.m bTimeThisEvent = True

ElseIf Button.value = tbrUnpressed Then
Button.Image = 41
FrmControls.chkShowBuf ferFlow.Value = 0
FrmMainSim.m_bTimeThisEvent = False

End If

Case "SHOWSTATUS"
If Button.Value = tbrPressed Then
FrmStatus.Show , Me ' FrmMainSim ', MDIFormMain

FrmStatus.WindowState = vbNormal
'SetFormOnTop FrmStatus

FrmStatus.Left — 0 + HOffsetForCorms
FrmStatus.Top = FrmMainSim.Top + VOffSetForForms ' + Me.Height
Else

FrmStatus.WindowState = vbMinimized
End If

Case "SHOWCONTROLS™
If Button.Value = tbrPressed Then
FrmControls.Show , Me ', FrmMainSim ', MDIFormMain
FrmControls.WindowState = vbNormal
'SetFormOnTop FrmControls
FrmControls.Left = 0 + HOffsetForForms
FrmControls.Top = FrmMainSim.Top + VOffSetForForms + FrmStatus.Height
Else
FrmControls.WindowState = vbMinimized
End If
Case "SHOWLEGEND™ -

frmAbout.Show , Me

Case "PAUSESIMULATION"
bPauseSimulation = Not (Butlon.Value = tbrPressed)
For i = LinkNode.LBound To LinkNode.UBound
LinkNode (1) .SetStepMode bPauseSimulation, False
Next
TBMDIMAIN.Buttons ("STEPSIMULATION") .Enabled = Not bPauseSimulation
Case "STEPSIMULATION"
'bStepSimulation = Button.Value = tbrPressed
For i = LinkNode.LBound To LinkNode.UBound
LinkNode (1) .SetStepMode False, True
Next
Case "SHOWDCFTIME™
With m_ObjPCFDCF
_DoDCF App.Path & "\SCRIPT.TXT"
End With
Case "SHOWPCFTIME™
With m_ObjPCFDCF
.DOPCF App.Path & "\SCRIPT.TXT"
End With
Case “"BITMAP"
With objWnCapture
' .CaptureAndSave

End With
' bring up form for Sriram
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End Select
End Sub

Public Function GETFILENAME (Caption$, sFilter$,
bShowOpen As Boolean, _
Optional 1FilterIndex As Integer, _
Optional ByRef sInitDir As String, Optional objCommDialog As Control, Optional strFileTitle As String) As St
ring
pim SSelectedDir As String
If objCommDialog Is Nothing Then Set objCommDialog = CommonDialog
' this craziness because the common dialogs remember last positions, causing consfusion
' in XML makse files and project files for canvas

'If sInitbir <> ™" Then ChDir sInitDir ' do this before activating dolaog box for cdlOFNNoChangeDir to work

With CommonDialog

.CancelError = True
.Filter = sFilter
.FilterIndex 1
.DialogTitle Caption$
.FileName = ""
If sInitDir = "" Then
.InitDir = App.Path & "\..\" 'RELSCHEMAPATH
Else

.Initbir = CStr({sInitDir)

BEnd If

On Error GoTo LblCommDlgErrHandler

If bShowOpen Then

. ShowOpen
Else
.Flags = cdlOFNOverwritePromptl
.ShowSave
End If
GETFILENAME = Tram{.FileName)
If GETFILENAME = "" Then Exi1t Function
iFilterIndex = .FilterIndex
SSelectedDir = Left(.FileName, Len(.FileName) - Len(.FileTitle))
sInitDir = SSelectedDir ' pass by ref
strFileTitle = Tram(.FileTitle)
End With

Exit Function -
LblCommDlgErrHandler:

GETFILENAME = ""
'MsgBox "Message From ScriptControl Open/Save:" & BError(kErr), vbExclamation
On Error GoTo 0

1blErr_FileOpen:
* ErrorHandler ™", App.EXEName, Me.Name, "FileOpen™, Err.Number, Err.Description, Err.Source
Err.Clear
Resume Next

End Function

''Private Sub MoveFrame {ObjPic As Frame, X As Single, Y As Saingle)
e

v With ObjPic

'

.Left = X + .Left
.Top = Y + .Top

stay within screen

re If {(.Left + .Width) > Me.Width Then .Left = Me.Width - .Width - 100

v If (.Top + .Height) > Me.Height Then .Top = Me.Height - .Height - 100 ' Exit Sub
' If .Left < 100 Then .Left = 100

' I1f .Top < 100 Then .Top = 100

' End With

' 'DrawRootLine -1, ObjPic

''End Sub
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'Friend Sub UpdateSignalData{()

'Dim i As Integer

'Dim iBestNode As Integer

'Dim IRelayDistances As Long

'‘Dim ILeafDistances As Long

'Dim ILeafDistance As Integer

'Dim IRelayDistance As Integer

'

'Dim IAllRootDistancesR As Long
'Dim IAllRootDistancesL As Long
'Dim IAllRootDistance As Integer
'Dim INumRelays As Integer

'Dim INumLeafs As Integer may be some undefined or non operational
'‘Dim iMeanRelayDistance As Integer
'Dim iMeanLeafDistance As Integer

' ' rediscover all the relay nodes

' For i = 1 To LinkNode.UBound
N If LinkNode(i).m_NodeType = NODE_TYPE RELAY Then

' INumRelays = INumRelays + 1

! IRelayDistance = GetDistance{0, 1)

' IRelayDistances = IRelayDistances + IRelayDistance

‘ IAllRootDistancesR = IAlLlRootDistancesR + TRelayDistance
' LinkNode (1) .SetDistance IRelayDistance, 0

ElseIf LinkNode (1) .m NodeType = NODE_ TYPE_LEAF Then

INumLeafs = TNumLeafs + 1
ILeafDistance = GetDlstance(LlnkNodetl),m_NodeParentIndex, 1)

ILeafDistances = TLeafDislances + ILeafDistance
IAllRootDistance = GetDistance(0, 1)
IAll1RootDistancesL = IAllRootDistancesL + IAllRootDistance

' LinkNode (i) .SetDistance TAllRootDistance, ILeafDistance ' GetDistance(LinkNode{i).m RelayID, 1)

' End If
' Next

' If INumRelays <> O Then iMeanRelayDistance = Int((IAllRootDistancesR / INumRelays))
If INumLeafs <> O Then 1MeanLeafDistance = IntL{(IAllRootDistancesL / INumLeafs)

'LinkNode (0) .SetDistance 1MeanRelayDistance, 1MeanLeafDistance
LinkNode (0) .SetDistance (IAllRootDistancesR + TAllRootbBistancesL) / (LinkNode.UBound)

With StatusPanecl.Panels
.Item(3) =
.Item(4) = 0O

' .Item(2) = LinkNode.Count - 1 & " " & Int((IAllRootDistancesL + IAllRootDistancesR) / (LinkNode.Count - 1)
' .Ttem(3) = INumRelays & " " & iMeanRelayDistance

! .Item(4) = INumLeafs & " " & 1MeanLeafDistance

' End With

"End Sub

‘Friend Sub ReConfigureNetwork()

'If m_BIsReentrant Then Exit Sub
'

'Dim I As Integer

'Dim iBestNode As Integer

'Dim IRelayDistances As Integer
'Dim ILeafDistances As Integer
'Dim ILeafDistance As Integer

'Dim IRelayDistance As Integer
'Dim IAllRootDistancesR As Integer
'Dim IAllRootDistancesL As Integer
'Dim JAllRootDistance As Integer
'Dim INumRelays As Integer

'Dim INumLeafs As Integer ' may be some undefined or non operational
"Dim iMeanRelayDistance As Integer
‘Dim iMeanLeafDistance As Integer

' m_BIsReentrant = True

' ' rediscover all the relay nodes

' 'UpdateSignalData

' ' start up all the Relay nodes first - else leaf nodes cannot sync
' * if Active connections only then look to see 1f running ..

' LinkNode {0) .m_NodeNumConnections = 0

'

! For I = 1 To LinkNode.UBound

'

' LinkNode (1) .m_NodeNumConnections = 0 ' for all nodes - being recomputed

' If FrmControls.ChkAutoFindRelays.Value = 1 Then
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! ' different metrics to apply here ..

' If DiscoverRelayNodes (I, FrmControls.HScrollRange.Value) Then

' LinkNode (0) .m_NodeNumConnections = LinkNode (0) .m_NodeNumConnections + 1

' Else
! ' MsgBox 1
N LinkNode (I) .m_NodeType = NODE_TYPE UNDEFINED " for now — finish all the relays f{irst
' Drawline I, I
.
' End If
Else

' simply here because buttons were pressed to make
' some nodes relays ...

' If LinkNode{I).m NodeType = NODE_TYPE RELAY Then
' LinkNode (I) .m_NodeNumConnections = 0
' Set LinkNode(I).m_NodeParent = LinkNode (0)
' LinkNode (I) .m_NodeParentIndex = 0
' LinkNode (0) .m_NodeNumConnections = LinkNode (0).m NodeNumConnections + 1
N 'If LinkNode(1).m NodeState <> NODE_OFFLINE Then LinkNode({1).m_NodeState = NODE_SYNCING_ START
DrawLine I, O
End If
End If

Next

' now the leaf nodes - all relay node have been set up...
' can now get the best relay node from the list ..

For I = 1 To LinkNode.UBound
'MsgBox 2 & " " & i
RefreshLeafNode I
Next
' update the dsignal Strength for the root Node and all other nodes

'MsgBox 3

m_BIsReentrant = False
Refresh

:

' UpdateSignalData

'

'

'

'End Sﬁb

'Private Function DiscoverRelayNodes(I As Integer, 1MaxDistance As Integer) As Boolean ' YES
'

N With LinkNode(I)

'

' If GetDistance(I, 0) < 1MaxDistance Then °'
v

' DrawLine I, O ' 1ts a relay node

' : If .m_NodeType <> NODE_TYPE RELAY Then
' ' make it a relay node and re sync it to root

' -m_NodeType = NODE_TYPE RELAY

' Set .m_NodeParent = LinkNode (0)

.m_NodeParentIndex = 0

.m_NodeNumConnections = 0

If .m NodeState <> NODE_OFFLINE Then .m_NodeState = NODE_SYNCING START ' 1t needs to sync to the root
' End If

' DiscoverRelayNodes = True

! End If

'End With

'End Function

"Private Sub RefreshlLeafNode(I As Integer)
'

' Dim iBestNode As Ilnteger

' ' now the leaf nodes - all relay node have been set up...
' ' can now get the best relay node from the list

' With LinkNode (I)

! 'DrawlLine 1, .m_RelayID

' If .m_NodeType <> NODE_TYPE RELAY Then

' .m_NodeType = NODE_TYPE_LEAF ' if undefined
' iBestNode = GetBestRelayNode (I)

' If iBestNode = 0 Then ‘no active relay nodes .. wait
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! "Set .m NodeParent = Nothing
' Drawline I, I 'no line

' ElseIf 1BestNode — .m_NodeParentIndex Then
! ' nop- got best node already

'Set .m_NodeParent = LinkNode (1BestNode)

'
'

' DrawLine I, 1BestNode

' LinkNode (1BestNode) .m_NodeNumConnections = LinkNode (1BestNode).m NodeNumConnections + 1
.

Else ' new ParentNode

.m_NodeParentIndex = 1BestNode
If‘.miNodeState <> NODE_OFFLINE Then .m_NodeState = NODE_SYNCING START
’ DrawLine I, 1BestNode -
' LinkNode (iBestNode) .m_NodeNumConnections = LinkNode (1BestNode).m_NodeNumConnections + 1

'
' Set .m NodeParent = LinkNode (1BestNode) '\
'

' End If

' End If

' End With

'End Sub

'

'Private Function GetBestRelayNode (Index As Integer) As Integer
'

'* find relay node closest to Index
"Dim iSeedDistance As Long

'Dim I As Integer

'

'iSeedbistance = 60000
'GetBestRelayNode = -1

For I = 1 To LinkNode.UBound

If I <> Index Then
If LinkNode(I).m_NodeType = NODE_TYPE RELAY Then

v If (LinkNode(I).m_NodeActive) Or (m_bActivePathsOnly = False) Then
' ' get me the path regardless of whether the node 1is active right now
' ' IF m_bActivePathsOnly= FALSE

If GetDistance(Index, I) < 1SeedDistance Then

'
' 1SeedDistance = GetDistance(Index, TI)
' GetBestRelayNode = I

! BEnd If

'

' End If

' End If

N End If

'Next

i

"End Function

"Friend Sub Startup(BOn As Boolean)

'Dim I As Integer, Sval As Integer, J As Integer
.

'
‘ LinkNode (0) .m_NodeType = NODE_TYPE_ROOT
' LinkNode (0) .Startup BOn

' ' ReConfigureNetwork

'

' ' first the relay nodes

For T = 1 To LinkNode.UBound
If LinkNode(I).m_NodeType = NODE_TYPE_RELAY Then
LinkNode (I) .Startup BOn

! End If
! Next

' DoEvents

‘ReConfigureNetwork

! For I = 1 To LinkNode.UBound

N If LinkNode (I).m_NodeType <> NODE_TYPE_RELAY Then
' LinkNode (I) .Startup BOn

! End If
Next

'End Sub

'Private Sub LinkNode_StatusPanel (Tndex As Integer, Ipanel As Integer, Msg As String)
! StatusPanel.Panels.Ttem(Ipanel).Text = Index & " " & Msg

'end sub

'Private Sub LinkNode_brawCircle{Index As Integer)

'

' With LinkNode (Index)
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.m_DistWirelessRange
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DrawRootRange Index '
End With

.m_distCentroidX, .m_DistCentroidy,

End Sub

Friend Sub LinkNode DrawLineUpdate (Index As Integer, FromNode As Integer, ToNode As Integer)

'StatusPanel.Panels.Item({5).Text = FromNode & " --> " & ToNode

If FromNode = ToNode Then LinePath(FromNode).Visible = False: Exit Sub

'If FromNode >= LinePath.LBound Then

DrawlLine FromNode, ToNode
'Else
N DrawlLine Index, Index
‘End If
End Sub

o Al R R T
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Option Explicit
pPublic m_BHasBeenCalled As Boolean
Private Sub Form_QueryUnload(Cancel As Integer, UnloadMode As Integer)

If UnloadMode = vbFormCode Then
Unload Me

Else
'Hide
Me.WindowState = vbMinamized
Cancel =1

End If

End Sub
Friend Sub MakeNodeDetailsTable ()

Dim i As Integer, Ivalue As Integer
Const VSpace = 185

PicNodeRedundant (i) .BackColor = vbButtonFace
PicNodeState (i) .BackColor = vbButtonFace

PrgSystemThruPut.Max = C_STATUS_PROGBAR_MAX ' WIDTH USED BY SHAPE BAR
PrgSystemThruPut.Min = C_STATUS_PROGBAR_MIN

PrgCurThruPut (0) .Width = O
For i = 1 To (C_MAX_LOOKUP_PARMS - 1) ' 0 already there

'Load FralLookup (1)

'With FraLookup (1)

' .Left = FraLookup(0) .Left

v .Top = FralLoockup(1 - 1).Top + .Height + 100
' .Visible = True

'End With LblMaxHopsNearby

Load l1lblNodeDetailsIndex (1)
With 1blNodeDetailsIndex (1)
.Left = 1lblNodeDetailsIndex(0).Left
.Top = lblNodeDetailsIndex(1 - 1).Top + VSpace

.Caption = 1
.Visible = True
End With

Load PicNodeLocalLoad({1)
With PicNodelocallLoad(1)
.Left = PicNodeLocalLoad(0) .Left

.Top = PicNodeLocalLoad{1 - 1).Top + VSpace
.Visible = True
End With

Load LblMaxHopsNearby (i)

With LblMaxHopsNearby (1)
.Left = LblMaxHopsNearby(0).Left
.Top = LblMaxHopsNearby(i - 1).Top + VSpace
.Visible = True

End With

Load LblMinHopsNeeded (1)

With LblMinHopsNeeded (1)
.Left = LblMinHopsNeeded(0) .Left
.Top = LblMinHopsNeeded(1 - 1).Top + VSpace
.Visible = True

End With

Load PicNodeRedundant (1)
Wwith PicNodeRedundant (1)
.Left = PicNodeRedundant (0).Left
.Top = PicNodeRedundant {1 - 1).Top + VSpace

.Visible = True
.BackColor = vbButtonFace
End With

Load PicNodeState (1)
With PicNodeState(x)
.Left = PicNodeState(0).Left
.Top = PicNodeState(i - 1).Top + VSpace

.Visible = True
.BackColor = vbButtonFace
End With

Load LblNodeDetailsValue (1)

With LblNodeDetailsValue (1)
.Left = LblNodeDetailsValue(0).Left
.Top = LblNodeDetailsValue{(1 - 1}.Top { VSpace
.Visible = True

End With

Load LblNodeDetailsType{1)

With LblNodeDetai1lsType (1)
.Left = LblNodeDetailsType{0).Left
.Top = LblNodeDetailsType(i - 1).Top + VSpace
.Visible = True

End With
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Load PrgCurThruPut (1)
With PrgCurThruPut (1)
.Left = PrgCurThruPut (0).Left
.Top = PrgCurThruPut(i1 - 1).Top + VSpace
.Width = PrgCurThruPut (0).Width
.Visible = True
Bnd With

Load PrgMinThruPut (I)

with PrgMinThruPut (I)
.Left = PrgMinThruPut{0).Left
.Top = PrgMinThruPut(I - 1).Top + VSpace
.Visible = True

End With

Load PrgNodeDetailsValueG(I
With PrgNodeDetailsValueG(I)
.Left = PrgNodeDetailsValueG(0).Left
.Top = PrgNodeDetailsValueG(I - 1).Top + VSpace
.Visible = True
End With

Next

End Sub
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' (C) ACG. All rights Reserved 1992-2002. No portion reproducible without written consent.
' Removal of this copyright notice constitutes an Intellectual Property Rights Infringement.

fix loading sequence - central to frmcontrols

buffer to be part of current load/route capacity

ShowSingstrength in OCX to be simple

Path string format decentralised from logic

System to work with accessible nodes only

thruput to include number of connections

single parent/mult parent for loading - stop when all multiparents gones

get throughput global

this should be replaced with SEND/RECV MSESSAGES 1in ArrayCopyLinkNodes

table look up is fishy ' this has bugss - starting from 1 instead of zero etc ,,
responsiblity of relay nodes to look at the total effect of switching for their children
connect adjust misbehaving ...

there are places where cyclic patterns - for localload emerge..

add switching costs to go from one node to another

Option Explicit
Option Compare Text

Public Declare Sub Sleep Lib "kernel32" (ByVal dwMilliseconds As Long)
Public Declare Function SetWindowPos Lib "user32" (
ByVal hwnd As Long, _
ByVal hWndInsertAfter As Long, _
Byval X As Long, ByVal Y As Long, ByvVal cx As Long, ByVal cy As Long,
ByVal wFlags As Long) As Long

Public Const C_MAX LOOKUP_PARMS As Integer = 10 ' look up table (eventually developed internally)
Public Const C MAX_CONNECT COST As Integer = 5 do not exzceed this cost multiple

Public Const C_CONNECT_COST DIVISOR As Integer = 10 ' data supplied by control panel to divide by
Public Const C_CONNECT_COST_DIVISOR_ REDUCE As Integer 2

Public Const C_DEFAULT_MAX ROOT_RANGE As Integer = 3000 ' 300 feet wireless range
Public Const C_DEFAULT_TIMER_INTERVAL As Integer = 100

Public Const G_DEFAULT ROOT_INDEX AS_STARTER As Integer = 0 ' see setupnodes
Public Const C_DEFAULT_STARTUP_INTERVAL As Integer = 200

Public Const C DEFAULT_FORM _CAPTION As String = "Wireless Network Simulation Testbed "

Public Const C_SPC_DELIMITER As String = " "
Public Const C_XML_INDENT = 4

Public Const C_INDEX UNDEFINED = -1
Public Const C_DEFAULT_ROOT_INDEX — O
Public Const C_TIMER_INTERVAL As Integer = 1000 ' ms

Public Const C_STATUS_ PROGBAR MAX As Integer = 80
Public Const C_STATUS_PROGBAR MIN As Integer = O
Public Const C_STATUS PROGBAR_LEN As Integer = 1695

Private Const HWND TOPMOST = -1
Private Const SWP_NOSIZE = &HL
Private Const SWP_NOMOVE = &H2Z

Public DARK _GRAY As ColorConstants '= RGB(150, 150, 150)
Public LITE_GRAY As ColorConstants ‘= RGB(200, 200, 200)

Public G bFormsInitialised As Boolean
Private g_RecentlySavedFileString As String
Public g_strINIPath As String
'
'Public g_frmMain As MDIFormMain
Public Function getVersion{) As String
getVersion = App.Major & "." & App.Minor & "." & App.Revision
End Function
Public Function GetCodeColor (ParentNodeType As LinkNodeType) As ColorConstants

Dim ecolor As Integer

If ParentNodeType = NODE_TYPE_UNDEFINED Then
GetCodeColor = vbRed

ElselIf ParentNodeType = NODE_TYPE_ROOT Then
GetCodeColor = vbBlack ' vbBlack

Elself ParentNodeType = NODE_TYPE_ROOT + 1 Then
GetCodeColor = vbBlue

Else 'If ParentNodeType = NODE TYPE_ROOT + 2 Then
ecolor = 255 * (ParentNodeType) / 4

GetCodeColor = RGB{ecolor, ecolor, ecolor) ' ecolor / 1) ' 255
'Else
' ecolor = 255 * (ParentNodeType) / 5
‘ GetCodeColor = RGB(ecolor / 1, 150, ecolor / 1) ' ecolor / 1) ' 255
End If

End Function

public Sub SetFormOnTop (myForm As Object) to make snippetpreview non modal

On Error GoTo 1blErr_ SetFormOnTop
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Dim X As Long
Dim Y As Long

SetWindowPos myForm.hwnd, HWND_TOPMOST, 0, 0, 0, O, SWP_NOMOVE + SWP_NOSIZE

Exit Sub
1blErr_ SetFormOnTop:
ErrorHandler "', App.EXEName, "ModSleep", "SetFormOnTop", Err.Number, Err.Description, Err.Source
Err.Clear
Resume Next
End Sub
Public Sub ErrorHandler (strCustomError As Straing, __
strAppName As String, strModuleName As String, _

strSubName As String, lErrNum As Long, strErrMsg As Strang, strSource As String)

Dim strDetailMsg As String

*If Trim{strCustomError) = "" Then
' strCustomError = strErrMsg
'End If
strDetailMsg = "App:" & strAppName + vbCrLf

strDetailMsg = strDetailMsg & “Err:" & strCustomBError & vbCrLf
strDetailMsg = strDetailMsg & "Mod: " & strModuleName & vbCrLf
strDetailMsg = strDetailMsg & "Sub: " & strSubName & vbCrLf

strDetailMsqg strDetailMsg & "Num: " & 1ErrNum & vbCrLf
& &
& &

strDetailMsg strDetai1lMsg "Err: strErrMsg & vbCrLf
strDetailMsg = strDetailMsg "Src: strSource & vbCrLf

MsgBox strDetailMsg, vbCraitical
End Sub
:Public Sub MainCleanUp ()
'On Error GoTo lblErr MainCleanUp

'Unload g_frmMain

'Dim i As Long

'Force Unload all the Forms that were Loaded
'For i = 0 To Forms.Count - 1

v If Forms (i) <> <> "MDIMain™ Then

! Unload Forms (1)

! End If

'Next 1

'Exit Sub

'

'1blErr MainCleanUp:

! ErrorHandler "", App.EXEName, "WZglobal.bas", "MainCleanUp", Err.Number, Err.Descraiption, Err.Source

' Err.Clear
Resume Next

End Sub

'Public Function FileRead(sFile As String) As String
'

'On Error GoTo lblErr FileRead

'Dim fso As New FileSystemObject
‘Dim ts As textStream
'

' On Error Resume Next
' Set ts = fso.OpenTextFile(sFile)
' If Not Err Then FileRead = ts.ReadAll()

' ts.Close
' Set ts = Nothing
'

Exit Function

1blErr FileRead:

. '‘ErrorHandler "", App.EXEName, "WZPmatcher.bas™, "FileRead"”, Err.Number, Err.Description, krr.sSource
! Err.Clear

' Resume Next

'End Function

Public Sub FileSave(sFile As String, StringSave As String, Optional bAppend As Boolean = False)

on Error GoTo lblErr_FileSave
Dim hFile As Long
If Dir{sFile) = "" Then bAppend = True ' MAY HAVE ADDED NEW FILE

hFile = FreeFile{()

TSI W
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If Not bAppend Then
Open sFile For Output As #hFile
Else
Open sFile For Append As #hFile
End If
Print #hFile, StringSave
Close #hFile

Exit Sub

1blErr FileSave:
T tErrorHandler "', App.EXEName, "WZPmatcher.pas", "FileSave", Err.Number, Err.Descraption, Err.Source
Err.Clear 5
Resume Next

End Sub
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OVERVIEW

Enterprises need to guarantee application performance over Wireless Networks that will automatically and securely route
Voice and Data over the best path in an ad hoc wireless environment. The problem is caused by the convergence of
voice, streamed video, data. The challenge is to provide a single wireless platform with secure connectivity that
addresses the need to control latency and throughput for mission critical applications.

Advanced Cybernetics Group, Inc. (ACG) has developed patent pending technology that enables application ce.
and reliable wireless 802.11a/b networks. ACG's patent pending technology provides managed data connectivity )
supported by a self-configurable wireless network infrastructure. ACG manages the differing performance requirem Yo
of enterprise applications via access point MAC control layer technology. The patent pending technology enables
predictive application performance over standard 802.11a/b networks.

THE MARKET OPPORTUNITY

An IDC report estimates that the market for corporate wireless networks will grow from 0.5M units in 1999 to 3M in.
2005. ACG will license its technology to Wireless manufacturers who are developing enterprise versions of their wireless
products. Early discussions with wireless manufacturers have yielded a high level of interest in ACG technology,
particularly since ACG's approach is to provide a software control layer on top of existing hardware solutions. The entire
software footprint is less than 300Kb for a fully functional executable.

THE COMPETITIVE ADVANTAGE
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ACG Simulation platform demonstrating auto configuring, auto load balancing Wireless Mesh Network for mission critical data flow.

ACG has developed embedded system capability that demonstrates a self-configuring, application-aware network. The
network is adaptive (e.g. changes in signal strength or data congestion cause the network to automatically switch to

ile://DAACGWEBSITE\WLANOVRVIEW htm 10/28/200:
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“§ alternative best paths) and manageable (e.g. allows prioritization of application flows based on latency or throughput
parameters.) The system works out of the box. This means that the system automatically discovers the nodes of the
network and maintains high-performance connectivity with no human involvement required.

_ Benefits of ACG's simple software driven approach to making wireless LANs more adaptive are:

Minimal installation costs — No site survey needed, network automatically configures/maintains itself
e Network Redundancy — Mesh approach ensures multiple paths and eliminates single point of failure
e Wireless network responsive to changes in signal strength, nomadic movement and traffic pattern
e  Application Aware - Managed approach to performance based on dynamically tune-able parameters
e Auto Load balancing - Mesh approach also used to control data flow for predictive performance

e Efficient Security Infrastructure Support — PKI for Key Distribution of AES based encryption key

e No increase in hardware costs. Software footprint less than 300Kb for fully functioning executable.

THE COMPETITION

All known competitors in the market are hardware driven solutions.

Ember Networks www.ember.com Funded by Polaris Ventures  $28M(Series A/B)
FHP Wireless www.fhpwireless.com Funded by Benchmark $20M
Symbol www.symbol.com Public Company

These companies are married to their proprietary hardware solutions. Embers solution is aimed at the Industrial
automation environment and focuses on the 900Mhz spectrum. FHP Wireless provides a meshed solution for 802.11 a/b
marketplace. Symbol sells a Switch-based solution that centralizes control at the switch and communicates with dumb
access points. None of these competitors provide management of flows based on latency or throughput parameters
specified in each access device. ACG believes that it is essential to control data flow at the access point or node in order
to guarantee predictive application performance for end users

‘opyright ©1992-2002 by Advanced Cybernetics Group, Inc.
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Software control layer to make Wireless LANS more adaptive, application aware

The Challenge
Enterprises need to guarantee application performance over Wireless Networks that will automatically and securely route
Voice and Data over the best path in an ad hoc wireless environment. The problem is caused by the convergence of
voice, streamed video, data. The challenge is to provide a single wireless platform with secure connectivity that
addresses the need to control latency and throughput for mission critical applications.

ACG solution

Advanced Cybernetics Group, Inc. (ACG) has developed technology that enables application centric reliable wireless
802.11a/b networks. ACG's patent pending technology provides managed data connectivity supported by a self-
configurable wireless network infrastructure. ACG manages the differing performance requirements of enterprise
applications via access point MAC control layer technology. The patent pending technology enables predictive application

performance over standard 802.11a/b networks.

Simulation of WLAN with Controlled latency/throughput Proof of concept runmng in Intel PX250A emulator.

The software control layer running in the Access point causes the network to become more adaptive (e.g. changes in
signal strength or data congestion cause the network to automatically switch to alternative best paths) and manageable
(e.g. allows prioritization of application flows based on latency or throughput parameters.) Adding a small amount of
"intelligence” to each access point can result in a network that maintains high-performance connectivity with no human

involvement required.

Benefits

Benefits of this simple software driven approach to making wireless LANs more adaptive are:
Minimal installation costs — No site survey needed, network automatically configures/maintains itself
Wireless network responsive to changes in signal strength, nomadic movement and traffic pattern
Application Aware - Managed approach to performance based on dynamically tune-able parameters
Auto Load balancing - Mesh approach also used to control data flow for predictive performance

e No increase in hardware costs. Software footprint less than 300Kb for fully functioning executable.

‘opyright ©1992-2002 by Advanced Cybernetics Group, Inc.
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PROBLEM
» 802.11x Wireless Networks do not address Enterprise level requirements:
* Wireless Network is not application aware: Latency/Throughput not controlled

SOLUTION
* Develop a scaleable, secure platform designed around distributed control
« Easy adoption with no change to existing Infrastructure

APPROACH
* Build a distributed controf system with AP as nodes of a managed network
* Dynamically alter AP behavior by application profiles/priorities set by Access Server
« Enable intelligent wireless switching between AP nodes to reduce network traffic
* Security based on combination of AES and PKI, managed by Access Server

APPLICATIONS
« Integrated 802.11a based AP nodes with Enterprise Access Server for AAA/QoS
= Integrated 802.11a based AP/Access Server with 802.16 products for AAA/QoS

Www advancedcybemetics com © ACG 1991 - 2002 ENTIAL Y ALL RIGHTS

ER R e

ACCESS SERVER
Sets Application Profiles
Sets Control Bounds
Maintains AES Key

ROQT AP NODE

conflects to Access
Server Via Ethernet

ACCESS POINTS
ionnects via other
AP Nodes to Root

= Signal Strength varies mversely with Distance, affecting throughput adversely.
« Dewvices connect to AP based on Best Local Signal Strength, not necessarily best throughput

= In the star wireless network depicted, average fatency is 1 ( hops to root), but Avg. throughput = 44.1

)

www advancedcybemetics com © ACG 1831 - 2002 AND 3 ALL RIGHTS
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« Proposed Algorithms boost throughput to 62 2 but also increased average latency to 1.6
« Increased latency may not be acceptable for some 1sochronous applications. e.g. Voice.

www advancedcybernetics com © ACG 1991 - 2002 CONFIDENTIAL AND PROPRIETARY ALL RIGHTS RESERVED
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« Access Server can control each AP node or overall system latency by setting system level parameters.
« Based on set system level parameters, network self reconfigures System behavior stable at all times.

www advancedcybemnetics com © ACG 1991 - 2002 C: AND ARY ALL RIGHTS
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« Access Server can control each AP node or overall system latency by setting system level parameters.
+ Based on set system level parameters, network self reconfigures. System behavior stable at all imes

« Example* Increasing latency prionty to 24 results in average latency of 1.3, but reduced throughput to 57.0
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« Proposed Algorithms address dynamic load balancing (demo)

« Network 1s automatically reconfigured to avoid loaded AP Nodes
« System stability assured by algonthms and distnbuted control approach
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= Proposed Algonthms also address the need to provide transparent Wireless Switches

« Data traffic from A, intended for C is redirected by AP B (servicing STA A, C in its BSS)

« Data from A to C does not have to go all the way to the root and back agamn.

= Wireless version of Ethernet Switch functionality reduces network traffic and improves latency

www advancedcybernetics cam © ACG 1991 - 2002 CONFIDENTIAL AND PROPRIETARY ALL RIGHTS RESERVED

DYNAMIC PROFILING *

* AP node communication 1s 802 11 supported Point Control Function {(PCF)
« Both ISOCHRONOUS and Prionty based Services provided by Algonthms (Demo)

www advancedcybemetcs.com © ACG 1891 -2002 CONFIDENTIAL AND PROPRIETARY ALL RIGHTS RESERVED
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« AP node communication ts 802 11 supported Point Contro!l Function (PCF)
« Both ISOCHRONOUS and Prionty based Services provided by Algonthms (Demo)

« Algorithm controls data traffic based on prionties and application profiles (DAMA)
« QoS Prionity and Applications profiles set by Access Server, drive data traffic flow

www advancedcybemetcs com ©ACG 1891 2002 CONFIDENTIAL AND PROPRIETARY ALL RIGHTS RESERVED 9

'DYNAMIC, PROFILING

« AP node communication 1s 802 11 supported Point Control Function (PCF)
« Both ISOCHRONOUS and Prionity based Services provided by Algorithms (Demo)

« Algonthm controls data traffic based on prionities and application profiles (DAMA)
* QoS Prionty and Applications profiles set by Access Server, drive data traffic flow

wwaw advancedcybemencs com © ACG 1991 - 2002 CONFIDENTIAL AND PROPRIETARY ALL RIGHTS RESERVED .. 10%
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'DYNAMIC PROFILING

» AP node communication 1s 802 11 supported Point Control Function (PCF)
« Both ISOCHRONOUS and Prionity based Services provided by Algorithms (Demo)

« Algorithm controls data traffic based on prionties and apphcation profiles (DAMA)
« QoS Priority and Applications profiles set by Access Server, drive data traffic flow

www advancedcybemetics com © ACG 1991 - 2002, CONFIDENTIAL AND PROPRIETARY ALL RIGHYS RESERVED
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« Network automatically reconfigures itself if AP nodes malfunction (demo)
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= Throughput/ latency ulttmately hmited by number of roots
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Za3

SCALEABILITY

Fresinet Mas Ao sble s, 3
oy tosz wcape dben e Swancy xdd a
0 Banduodeh Redaoneofchid 2] 0

Plia Geate it}

Poll et feng) 3 2 )

e Bubber I Cysht L PR

Mar Coacky Pow Rodo © « w ] f &

Cument 10ad ExthNode g4 e

Buffer Dipleton Pwepernyds o1 -0

Suineags R

37

13
L

wevew advancedcybemetcs com

« Throughput/ latency ultimately hmited by number of roots
« Increased number of roots provides a scaleable solution for controlied latency/throughput
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« Increased number of roots provides a scaleable solution for controlled latency/throughput

www advancedcybernetis com
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"SECURITY 7

1. AP Node Supplies Public Key to Access Server through Ethernet
2. Access Server Sends AP Node Secret AES Key, with Public Key Encryption

3. Inter-node and Node-Root transmissions encrypted/decrypted with AES Key.

1 Each AP Nodes have a Public/Private Key generated on power up, based on (umque) MAC ID.

2. The Public Key will be made available to the Access Server, when plugged into the Ethernet.

3. The AP node may now be unplugged from the Access Server and placed in operation

1. Each Access Server will maintain a Secret Key, based on AES. This key is changed penodically
2. Secret Key distribution to the AP node will be through PKI Public Key encryption of the AES Key.
3. On receipt of the key, the AP node will write the secret key to Flash Memory.

1. This secret key will be used to encrypt all data transmission between nodes and the root.

2. The Access Server may decrypt it for onward transmissions over wire

3.

For wireless switching the encryption/decryption occurs transparently.

www advancedcybemetics com
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www advantedcybemenics com

APPENDIX

802.11 OPERATION MODES

© ACG 1991 - 2002 CONFIDENTIAL AND PROPRIETARY ALL RIGHTS
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INFRASTRUCTURE MODE

= Requires Access Point
= Stations Associate with AP
*AP provides Distribution Service for STA

AD HOC MODE

« STA Directly Communicate with each other

« No Access to Distnibution service.

www advancedcybemetics com
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Immadiata accass when madam
DISTRIBUTED COORDINATED FUNCTION (DCF) & froa >= DIFS OFS c Window
OIF$ FIFS

« Fundamental Access Mechamism l——‘ s | e
+ CSMA/CA Mechanism Busy Medum [+~ | i [ BackotWindow /1] Next Frame
« Basis for PCF ]

Defer Accass. Selact Slol and Decroment Backndf as long

‘a8 medium 18 idle

Delay (dus 10 a busy medkim)
) CFP repetition Intorval : +— Forsehortanaq CFP

POINT COORDINATED FUNCTION (PCF) Contenition-Free Period_ Gontention Period CF Pertod Contention Period
OCF B Br ecF OCF

« Built as a Contro} layer on top of DCF H“ Medium

« Optional, proprietary protocols supported mm)

* Access Point controls use of medium B = Bascon Frame
« AP can control Medium based on DAMA NAV K o

wwaw advancedcybernetics com © ACG 1991 - 2002 AND ARY ALL RIGHTS
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. Modeling the MAC layer protocols for 802.11a DCF and our PFC (Supported by 802.11a)
BACK
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BACKUP SLIDES
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Leaf-Relay-Root code running in Virtio Emulator for Intel PXA250 Processor.
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DEVELOPMENT

Windows Based Development
« Visual Basic
- Visual C++, C#

Application
Server

DEPLOYMENT

CLR BYTE CODE

Java Based Development
- Java

Apphication
erver

l Processor Instructions

Application Byte Code

NET Run Time & OS

JAVA BYTE CODE

Internet Appliance Development
+C, C++
« Processor Specific

Network
Appliance

Application Byte Code

Java Virtual Machine

Processor instructions

COMPILED CODE

www advancedcybernetics com
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Native Apphication

Processor Instructions I

28

PREFERRED SITUATION:
DEVELOPMENT

Windows Based Development
« Visual Basic
* Visual C++, C#

Application
Server

CLR BYTE CODE |

Java Based Development
 Java

@ Translate Byte code

DEPLOYMENT

Native Application

App Server “Kernel”

Processor Instructions

A

JAVA BYTE CODE

Internet Apphiance Development
« C, C++ OR JAVA, MSFT Lang

- Processor-Specific—

JAVA OR CLR CODE |~

www advancedeybemencs com

Network
Applonce  ——

to
Processor Instructions

}

Native Application

! Processor Instructions !
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v If (.m NodeType <> ENodeType) Then GoTo 100
v If .miﬁocharentIndex = C_INDEX UNDEFINED Then GoTo 100 '<----
v If .m NodeType > MyNodeDepth Then GoTo 100 '<-----
‘else possible parent candidate
with m_ArrLinkNodes (PossibleParentNodelIndex)
If AppliedCostFunc = NODE_DIST_GLOBAL Then ' get its cost to the termination point (root for 3 layer)
1ExpectedThroughput = .m_ConnectTotalThroughPul

1ExpectedThroughput = 1ExpectedThroughput * ComputeExpectedThruPutLocal (PossibleParentNodelndex}
iExpectedThroughput = 1ExpectedThroughput / 100

ElseIf AppliedCostFunc = NODE_DIST_LOCAL Then ' NODE_DIST_GLOBAL
1ExpectedThroughput = ComputeExpectedThruPutLocal (PossibleParentNodeIndex)
End If
' * factor in closest to root .. push function

' If m_ConnectLatencyCost > 0 Then 1ExpectedThroughput = 1iExpectedThroughput / (1L + 0.1 * (m_ConnectlLatencyCost * (m_ArrLinkNo
des (PossibleParentNodeIndex) .m_NodeType)))

N If m_ConnectCostPerChildPresent > 0 Then
M If PossibleParentNodeIndex = m_NodeParentIndex Then ' am a current child
N 1ExpectedThroughput = 1ExpectedThroughput * (1 - m_ConnectCostPerChildPresent * (0 + .m_ConnectCount)

' Else ' add me a new child - assume that i1t does not
' 1ExpectedThroughput = iExpectedThroughput * (1 - m_ConnectCostPerChildPresent * (1 + .m_ConnectCount)) " / .m_Connec
tCapacity))
' End If
! End If
" factor in the connect cost -- This should be for all hops .. currently only at relay
iExpectedThroughput = 1ExpectedThroughput / (1 + .m_ConnectCost) '<-- wrong should be wrto throughput
ComputeExpectedThruPut = 1ExpectedThroughput ' Yrrfg——=1' / (1 + m NodeDescendantsRoute)
End With

100: Exit Function

End Function

Private Sub HScrollConnectCost_Change()
If m bReEntrant Then Exit Sub ' being called through m_connectAccept -> let m_connect = ..
m_SngMyConnectCost = HScrollConnectCost / C_CONNECT_COST DIVISOR 'connectAccept will do the rest
TxtConnectCost = (m_SngMyConnectCost) * C_CONNECT_COST_DIVISOR
If ((Not m bAutoLoadBalanceMode) Or (Not m_bMyPoweredOnOff)) Then

RaiseEvent UpdateLocation(0, 0) ' twice to get the repurcussion shown
RaiseEvent UpdateLocation{(0, 0)

BEnd If
End Sub
Public Function SetLeaflLoad(Bvalue As Integer)
' for changing the buffer ...remotely
' If m NodeType > NODE_TYPE_ROOT Then If UBound(m_ArrActiveConnections) = 0 Then HscrollLeafLoad.Value = Bvalue
I1f Bvalue > HscrolllLeafLoad.Max Then HscrollLeaflLoad.Max = Bvalue + 1
If m_NodeType > NODE_TYPE ROOT Then HscrollLeafLoad.Value = Bvalue
End Function
Public Function SetStepMode (bEnableTimer As Boolean, bStepOneCycle As Boolean)
If bEnableTimer Then
TMRSTATEMACHINE.Enabled = True
Exit Function
Else
TMRSTATEMACHINE.Enabled = False
TMRSTATEMACHINE Timer
End If

End Function

If m_bReEntrant Then Exit Sub ' being called through m_connectAccept -> let m_connect = ..

m_ConnectLocalLoad = HscrollLeafLoad
TxtLoadLocal = HscrolllLeafLoad

m_ConnectTotalLoad = ComputeTotalLoad

R >UPDATETEXTBOXES

If (Not m_bMyPoweredOnOff) Then RaiseEvent UpdateLocation(0, O)
End Sub
'private Sub PicNodeType_Click()

v If Not m_bAutoForceNodeType Then Exit Sub
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