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57 ABSTRACT 
The present invention relates to a virtual software ma 
chine for providing a virtual execution environment in 
a target computer for an application software program 
having one or more execution dependencies that are 
incompatible with a software execution environment on 
the target computer. The machine comprises a plurality 
of independent processes, and a virtual control mecha 
nism having a virtual management interface (VMI) for 
generating requests for execution to the plurality of 
independent processes and receiving results of such 
processing. The requests for execution and the results 
are communicated via a message exchange mechanism. 
The machine also includes a pre-processor for generat 
ing a pre-processed application program in which the 
execution dependencies are masked. A compiler/linker 
receives the pre-processed application program and the 
virtual control mechanism and generates executable 
code for the operating system of the target computer. A 
run-time module of the machine is run by the operating 
system of the target computer for executing the applica 
tion software program in the target computer despite 
the execution dependency that is incompatible with the 
target computer system software execution environ 
felt. 

7 Claims, 3 Drawing Sheets 
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VIRTUAL SOFTWARE MACHINE WHCH 
PREPROCESSESAPPLICATION PROGRAM TO 
SOLATE EXECUT ON DEPENDENCES AND 
USES TARGET COMPUTER PROCESSESTO 

MPLEMENT THE EXECUTION DEPENDENCES 

This application is a continuation of prior copending 
application Ser. No. 07/391,691, filed on Aug. 10, 1989, 
now U.S. Pat. No. 4,961,133, which was a continuation 
of prior application Ser. No. 07/118,307, filed Nov. 6, 
1987, now abandoned. 

TECHNICAL FIELD 

The present invention relates generally to computer 
systems and more particularly to a virtual interface 
architecture for porting application software, normally 
compatible with a "source' computer, to a heteroge 
nous or "target" computer. 

BACKGROUND OF THE INVENTION 
Computer systems having homogeneous hardware 

can interact and share data over a network. For exam 
ple, a "local area network" can connect two or more 
computers located in physical proximity to enable users 
to access a shared database. Moreover, it has also been 
possible in the prior art to exchange software between 
identical types of machines. To the contrary, most inter 
actions between heterogenous machines still involve 
little more that simple transfers of data files or the like. 
Software applications written for one type of hardware 
or for one specific type of operating environment, how 
ever, cannot be ported or "transferred' to a system 
having different physical characteristics without being 
entirely rewritten. Therefore, while much progress has 
been made in developing techniques for exchanging 
data between incompatible machines, it has not been 
possible to exchange software between heterogenous 
computer systems. 
There have been a number of solutions proposed to 

overcome the "compatibility" problems associated with 
the enormous array of prior art computer systerns hav 
ing diverse and incompatible hardware and/or soft 
ware. One solution is the use of a single operating sys 
ten along a continuum of hardware products from 
microcomputer to mainfrane. Although this approach 
is a satisfactory solution with respect to the products of 
an individual manufacturer, it does not allow the trans 
fer of software applications across incompatible hard 
ware and operating system environments. Another al 
ternative would be the creation of a common communi 
cation environment across distributed systems through 
use of a standard industry-wide protocol. While some 
efforts have been made to generate standards for such a 
protocol, this solution presents complex technological 
problems. 
There therefore exists a need for an interface system 

which provides application program portability and 
consistency across diverse computer environments. 

BRIEF SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an 
architecture for porting application software, normally 
compatible with a "source" computer, to a heteroge 
nous or "target" computer. 

It is still another object to create a "virtual" interface 
architecture which enables heterogenous machines to 
mask the differences in their hardware and software by 
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2 
isolating the application software from the processing 
environment. 

It is another object of the invention to provide appli 
cation program portability and consistency across a 
number of different office automation, transaction pro 
cessing and non-procedural language-based system ar 
chitectures. 

It is yet a further object of the present invention to 
enable an existing application program to function as a 
direct link to the hardware and operating system of a 
diverse computer system without a transaction process 
ing system. 

It is another object of the present invention to pro 
vide a method and apparatus which facilitates the func 
tional interconnection of programs written in proce 
dural programming languages (such as "C", "COBOL' 
or "ADA"), or the interconnection of a program writ 
ten in a procedural programming language with a pro 
gram written in a non-procedural programming lan 
guage (such as "LISP" or "PROLOG"). 

It is a further object of the present invention to allow 
the development of application programs on micro or 
minicomputers for migration to mainframe computers 
and vice versa. As a byproduct, the present invention 
allows existing mainframe transaction processing sys 
tem applications to run on micro or mini-computers 
without modifications or programming changes. 

It is still another object to provide a virtual interface 
system which will enable the migration of existing ap 
plications to new and more advanced hardware envi 
ronments created in the future. 
According to the preferred embodiment of the inven 

tion, a virtual interface system for porting application 
software to a heterogenous or "target" computer con 
prises...a plurality of independent interface processes for 
running in one or more distributed processors of the 
target computer. One or more of the processes are used 
to carry out at least one task required by the application 
software. The system also includes a pre-processor and 
compiler for processing program code of the applica 
tion software into object code compatible with the tar 
get computer. According to the preferred embodiment, 
the program code of the application software is pre 
processed by identifying functional calls therein, con 
verting the functional calls in the program code to func 
tional calls in the language native to the target con 
puter, and compiling the functional calls of the language 
native to the target computer to create the object code. 
The pre-processor is implemented in either the source 
computer or the target computer. 
The object code corresponding to the pre-processed 

program code is then linked with control codes of the 
virtual interface system to generate code fully execut 
able by the operating system of the target computer. 
The system control codes include a plurality of so 
called process management interface modules for com 
municating with the plurality of processes via a parti 
tioned storage area, and a virtual management interface 
for controlling the plurality of process management 
interface modules. The virtual management interface 
and the process management interface modules are 
compiled into object code before linkage with the ob 
ject code corresponding to the pre-processed program 
code. 
According to a feature of the invention, the virtual 

interface system further includes a blackboard switch 
logic for generating the partitioned storage area and for 
interfacing the plurality of processes to the process 
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management interface modules via the partitioned stor 
age area. All communications to and from the processes 
go through the blackboard switch logic to the parti 
tioned storage area and vice versa. 

In a run-time mode, the executable code (comprising 
the linked pre-processed program code the virtual man 
agement interface and the process management inter 
face modules) is run using the operating system of the 
target computer. This operation enables the process 
management interface modules to control the processes 
via the blackboard switch logic and the partitioned 
storage area and thereby enable the processes to carry 
out the task required by the application software. 

In accordance with another feature of the invention, 
the target computer includes a plurality of partitioned 
storage areas, each generated and controlled by its own 
blackboard switch logic. Each of the partitioned stor 
age areas may also include its own plurality of indepen 
dent processes. In this architecture, processes associated 
with one partitioned storage area communicate with 
processes associated with another partitioned storage 
area via the blackboard switches. In addition to routing 
data and control information between the process man 
agement interface modules and the processes via the 
partitioned storage areas, each blackboard's switch 
logic includes security and encryption/decryption algo 
rithms to prevent or limit access to the one or more 
storage areas. - 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present 
invention and the advantages thereof, reference is now 
made to the following Description taken in conjunction 
with the accompanying Drawings in which: 
FIG. 1 is a block diagram of a source computer and a 

heterogenous or "target" computer; 
FIG. 2 is a simplified block diagram of a virtual inter 

face system of the present invention for providing appli 
cation program portability and consistency across the 
source and target computers of FIG. 1; 

FIG. 3 is a simplified flowchart showing the basic 
operating steps of the virtual interface system of FIG. 2; 

FIG. 4 is a simplified block diagram of a modified 
virtual interface of the invention wherein the target 
computer includes a distributed blackboard architecture 
having a plurality of partitioned storage areas; and 

FIG. 5 is a flowchart representation describing how 
the virtual interface system of FIG. 4 effects retrieval of 
data from a remote database of the target computer, 

DETALED DESCRIPTION 

With reference now to the drawings wherein like 
reference characters designate like or similar parts 
throughout the several figures, FIG. 1 is a simplified 
block diagram of a "source" computer 10 and a heterog 
enous or "target" computer 12. As used herein, "heter 
ogenous' refers to the fact that application program(s) 
14a written for the source computer 10 cannot be run on 
the target computer 12 because computers 10 and 12 are 
incompatible at the hardware and/or software level. 
For example, and not by way of limitation, application 
programs 14a of the source computer 10 may comprise 
a set of procedural based programs written in "C", 
"COBOL" or "ADA", whereas application programs 
14b of the target computer 12 may comprise a set of 
knowledge-based programs written in "LISP". Or, 
source computer 10 may comprise a transaction pro 
cessing system such as IBM's CICS (customer informa 
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tion control system) whereas the target computer 12 
may include non-IBM hardware for running an expert 
system or the like. In both cases, application programs 
14a or 14b are not capable of being transferred or 
"ported' to the incompatible computer 12 or 10, respec 
tively. 

Each of the computers 10 and 12 includes one or 
more integrated or distributed processors 16a-16n capa 
ble of receiving and manipulating data and generating 
outputs, operating system software 18 which controls 
the operation of the overall computer systern, memory 
(e.g., a disc drive and a suitable disk storage) 20 for 
storing data and application programs, input/output 
devices (e.g., keyboards, printers, CRTs, etc.) 22 for 
enabling a user to interact with the system, database 
management system 24 for controlling access to and 
storage of data, communications system 26 for control 
ling communications to and from the computer system 
via network 29 for example, and journal system 28 for 
storing and retrieving data from a journal. Such ele 
ments are, of course, conventional in the prior art. As 
will be described below, the virtual interface architec 
ture of the present invention provides the capability to 
port application programs 14a (normally compatible 
with the source computer 10) to the target computer 12 
and vice-versa, without modifications or programming 
changes to such programs. As used herein, 'virtual" is 
the opposite of "transparent' in the sense that some 
thing "transparent" appears to the user not to exist but 
in fact does, while something "virtual" appears to the 
user to exist but does not. 
The objects of the invention are achieved by the 

novel virtual interface system 30 as shown in the simpli 
fied block diagram of FIG. 2. As discussed above, vir 
tual interface system 30 enables the application pro 
grams 14a to be executed without regard to whether 
such programs are compatible with the processor(s) 16, 
operating system 18, storage devices 20, input/output 
devices 22, data access system 24, communications sys 
ten 26 or journal system 28 of the target computer 
system 12. The present invention therefore provides 
complete application program independence from the 
hardware, operating system, language, database man 
agement system and network characteristics of a heter 
ogenous computer system. In this way, the virtual inter 
face system enables software applications to be environ 
ment-independent by masking differences in the physi 
cal and functional characteristics of the source and 
target computers. 

Virtual interface system 30 comprises a number of 
functional elements: a pre-processor 32, a compiler 34 
for generating object code compatible with (but not 
executable by) the operating system of the target con 
puter 12, a link/edit processor 35 for linking various 
object code programs to create fully-resolved core 
image code ("EXEC CODE') executable by the oper 
ating system of the target computer, a blackboard 
switch logic 36, a partitioned storage area 38, and a 

plurality of independent processes 40a-40n for run 
ning in the one or more processors 16 of the target 
computer system 12. Each of the processes 40 com 
prises an independently schedulable unit of computation 
which, in conjunction with one or more other pro 
cesses, carries out one or more "tasks" required by the 
application program. Each task therefore consists of 
one or more independent processes. 
According to the invention, the blackboard switch 

logic 36 is controlled by the operating system 18 of the 
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target computer 12 to generate the partitioned storage 
area 38, or "blackboard'. As will be described, the 
blackboard switch logic 36 is the conduit for all com 
munications to and from the processes 40a-40n and all 
such communications follow the same route: through 
the blackboard switch logic 36 to the partitioned stor 
age area 38, or from the partitioned storage area 
through the blackboard switch logic. The routing of 
data and information through the blackboard switch 
logic 36 and the partitioned storage area 38 is controlled 
by the executable code ("EXEC CODE') output from 
the link/edit processor 35. As will be described, the 
executable code comprises linked object code programs 
representing (a) pre-processed program code of the 
application program, (b) a so-called virtual management 
interface ("VMI") 42, and (c) a plurality of process 
management interface modules 44a-44n. The object 
code representing the VMI 42 and the plurality of pro 
cess management interface modules 44 is generated by 
the compiler 34. 
According to the invention, the process management 

interface modules 44 control the processes 40 via the 
blackboard switch logic 36 and the partitioned storage 
area 38. Processes 40 and the executable code are capa 
ble of being executed in the target computer 12 but not 
in the source computer 10. As will be described, the 
blackboard switch logic 36 also includes security and 
encryption/decryption routines for preventing or limit 
ing data access or retrieval from the partitioned storage 
area, a data compression routine for conserving avail 
able memory in the blackboard, and a routine for con 
trolling inter-blackboard communications. 
The operation of the virtual interface system 30 of 

FIG. 2 can now be described in connection with the 
flowchart of FIG. 3. In general, the virtual interface 
systern enables application programs to run irrespective 
of the hardware environment. This is accomplished by 
masking the application program and operating system 
functional calls (written, for example, in "ADA," "C," 
"CICS," "COBOL," "LISP," "PROLOG," etc.) from 
the hardware by linking the code of the original appli 
cation program to/from the hardware operating sys 
tem. This masking is carried out by the pre-processor 32 
and provides both the user/programmer and the hard 
ware with what each expects to see even though they 
are communicating in two different languages. 

In particular, the source code of an application 14a is 
applied to the pre-processor 32 of the virtual interface 
system 30 at step 46. Pre-processor 32 identifies the 
functional calls (i.e., tasks) in the program code and, at 
step 48, converts these functional calls to functional 
calls of the language native to the target computer (i.e., 
to the compiler 34). For example, if the application 
program 14a is a CICS application and the target con 
puter is "C"-based, pre-processor 32 serves to format 
the CICS functional calls in the source code to "C" 
calls. The output of the pre-processor 32 is then sup 
plied to the compiler 34 which, at step 50, compiles the 
"C" code into object code compatible with but not fully 
executable by the operating system 18 of the target 
computer 12. Although not shown in detail in FIG. 3, 
the pre-processor 32 also masks the hardware operating 
system functional calls to the original application pro 
gram. Steps 46-50 represent a "development" mode of 
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operation and may be carried out at any time in either 65 
the source or target computer. 
At step 51, the object code corresponding to the 

pre-processed program code 32 is linked to the (previ 

6 
ously generated) object codes of the VMI 42 and the 
process management interface modules 44. This linkage 
is carried out by the link/edit processor 35 in a conven 
tional fashion known in the art. The resulting "EXEC 
CODE" comprises a plurality of calls to the virtual 
management interface 42 (and thus the process manage 
ment interface modules) for carrying out the tasks re 
quired by the application program. At step 52, the "run 
time" mode of operation is initialized. This causes the 
blackboard switch logic 36, at step 54, to generate the 
partitioned storage area 38 in memory of the target 
computer 12. The blackboard switch logic 36 also func 
tions, at step 56, to initialize the processes 40 and "at 
tach" the processes to the partitioned storage area 38. 
As used herein, the "attaching" of processes refers to 
the assignment of a designated discrete portion of the 
partitioned storage area 38 for each process 40. Com 
munications to and from each such process must there 
fore be addressed to the discrete portion of the parti 
tioned storage area 38 designated by the blackboard 
switch logic 36 at step 56. In this manner, the black 
board switch logic 36 uses so-called "reserved spot" 
communication for data access to and from the parti 
tioned storage area 3B. 
At step 58, a user of the target computer system 12 

calls the software application for execution. This appli 
cation, normally incompatible with the target computer 
12, has been pre-processed, compiled and linked with 
the VMI and interface modules to generate executable 
code as previously described At step 60, the blackboard 
switch logic 36 assigns the user to the partitioned stor 
age area 38. A test 61 is then run to determine if use is 
authorized. This test uses the security routines of the 
blackboard switch logic 36. If use is authorized, pro 
cessing begins. In particular, the executable code (and 
thus the virtual management interface 42) is run by the 
operating system 18 of the target computer 12 at step 62 
to call one or more of the process management interface 
modules 44a-44n as required by the application soft 
ware task(s). Each of the process management interface 
modules then communicates with the one or more pro 
cesses 40a-40n via the blackboard switch logic 36 and 
blackboard 38 to perform the task. 

It can be seen therefore that the interface system 30 
uses a "virtual" architecture to perform program 
"tasks" using a plurality of machine-independent "inter 
face' processes 40 which are interfaced to a plurality of 
process management interface modules via a switch 
logic-generated partitioned storage area. The process 
management interface modules 44 do not perform the 
tasks themselves, rather, they serve only to interface to 
those processes which actually do perform the tasks. 
This separation of the processes 40 from the process 
management interface modules 44 via the blackboard 
switch logic and blackboard advantageously enables the 
system 30 to provide application program portability 
and consistency across diverse computer environments 
to achieve the objects of the present invention. 
Only the executable code and the interface processes 

40 need be tailored to the target computer 12 environ 
ment. Moreover, the processes themselves can be lo 
cated in one or more distributed processors 16a-16n of 
the target computer 12, thus facilitating the use of paral 
lel processing techniques and fault tolerant processing. 

Referring now to FIG. 4, an alternate embodiment of 
the virtual interface system is shown. In this embodi 
ment, the target computer 12 includes two or more 
partitioned storage areas 68a-68n each generated and 
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controlled by a corresponding blackboard switch logic 
70a-70n in the manner previously described. In this 
architecture, each of the blackboards 68 has its own set 
72 and 73 of processes and the identity of the processes 
in each set may differ from one blackboard to the next. 
Certain specified processes may thus be carried out in 
remote locations of the target computer via inter-switch 
logic communications over a network 66. According to 
another feature of the invention, data and control infor 
mation is passed between the partitioned storage areas 
via the blackboard switch logic. Such communications 
are controlled by a blackboard-to-blackboard commu 
nications routine resident in the blackboard switch logic 
36 associated with each blackboard. This operation is 
shown by way of example in FIG. 5. 

In particular, assume that a process 73d is associated 
with the blackboard switch logic 70n of FIG. 4 and 
controls data access from a database 74. If a process 
772c, for example, requires data from the database 74, 
the following steps are carried out. At step 76, process 
72c directs a message to the blackboard switch logic 70a 
which then, through its blackboard-to-blackboard com 
munications routine, places the message on the network 
66. At step 78, the blackboard switch logic 70n receives 
the message and places it in a specific location of the 
blackboard 68n associated with the process 73d. Once 
notified of the message, process 73d is then carried out 
at step 80 to retrieve the data from the database 74. The 
required data is then appended to a message at step 82 
and delivered, by the process 73d, back to the black 
board switch logic 70n. At step 84, the blackboard 
switch logic 70n uses its blackboard-to-blackboard con 
munication routine to deliver the message over the 
network 66 back to the blackboard switch logic 70a. At 
step 86, the blackboard switch logic 70a places the 
message in the blackboard 68a at the location associated 
with the originating process 72c. At step 88, the mes 
sage is retrieved by the process 72c from the blackboard 
68a. 

Referring now back to FIG. 2, the plurality of inter 
face processes 40 preferably include at least the follow 
1ng: 
Data Access Interface Process ("DAI") 40a for manag 

ing data access to and from a database management 
system 24 via one or more database interface pro 
cesses (DBI); 

Database Interface Process ("DBI) 40b-for storing 
and retrieving data from the database management 
system 24; 

Presentation Interface Process ("P") 40c for control 
ling data presentation on the input/output devices 22 
of the target computer system; 

Journal Interface Process ("JI") 40d for storing and 
retrieving data from the journal system 28 of the 
target computer system; 

Task Storage Interface Process ("TSI") 40e for control 
ling management and storage of data across tasks; 
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8 
Storage Interface Process ("SI") 40f for controlling 
data management within a task and data management 
between tasks; and 

Task Control Interface Process ("TCI") 40g for con 
trolling the initiation, delay, suspension or termina 
tion of a task. 

The above processes, while exemplary, are not meant to 
be limiting. Data access interface process ("DAI") 
knows the symbolic (i.e., system) location of all data 
and uses one or more database interface processes to 
physically access such data. Moreover, with the excep 
|tion of the storage and task control interface processes, 
teach of the processes 40 cooperates with a correspond 
ing process management interface module 44 in the 
manner previously described. For example, data access 
interface process ("DAI") 4.0a is controlled by a data 
access process management interface ("DAMI") mod 
ule 44a which in turn is controlled by the virtual man 
agement interface ("VMI") 42. Likewise, presentation 
interface process ("PI") 40c cooperates with the PMI 
module 40c, and so forth. 

Preferably, the storage interface process 40f and the 
task control interface process 40g are controlled by and 
communicate with the virtual management interface 42 
via direct message exchanges rather than a blackboard. 
This scheme enables the virtual management interface 
42 to exhibit direct or "action-centered' control of the 
SI and TCI processes. 

In the preferred embodiment, data and/or control 
information is transferred (between tasks, between pro 
cess management interface modules and processes, and 
between distributed blackboards) using the following 
"send" and "receive" message formats: 
SEND (data, length, command, bbid, iid) 
RECEIVE (data, length, command, bbid, iid); where 
data =information 
length = length of data 
command=action required or "subclass' 
bbid=identification of blackboard 
iid=process identification or "class" (blackboard 

address) 
The following are representative program listings 

showing (a) a pre-processor for receiving a CICS appli 
cation program and in response thereto generating a 
pre-processed program, (b) an exemplary CICS test 
program, (c) the CICS test program following process 
ing by the pre-processor, (d) the journal management 
interface module ("JM") prior to compiling, (f) the 
journal interface process ("JI") prior to compiling and 
(g) the blackboard switch logic. The blackboard switch 
logic includes four functional components: a blackboard 
generation and process attachment routine, a routine for 
attaching a user and an associated task to the blackboard 
(including security), the reserved-spot communication 
routines (for processing the "SEND" and "RECEIVE" 
messages) and a blackboard-to-blackboard communica 
tions routine. 
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9 
ehar Pt (30 
Ant t 
int Cs 
trl O. 

nt pf a 
rt n 
it is 
struct 

in signed 
uns gned 
uh is a gned 

a g; 
urs gne 

to 4 OOO 
a OOO 

soo 
OOO 

An COO 

(Mn) 
*Ex EC CICs" / " " vin 

int Cad: 3 
int fun c : st 
rat ask 24 

5,067,072 

int x s (unsigned int ) is a g; 

no e i ( state so ) printf(yyout "vn" ) is ) 
state ( ) 

( 
print ("ERROR in EXEC CICS eoanan at line Md Mn", l. n.) : 
state a 0 
) 

ge 

state 
ge O g . . . . ) 

tr ( i. ptr O. O. "Mo" 
tr ). c is Os 
tra ... t. Os 

lag. nak 0. 
ag. cad a 0. 

flag, fune O. 
telag is Os 
state is O. 
f ov 

RETURNA * * Vn 1 
LINKA (* Vn) 
CTL/ " " Mn 

Alec D/ " " vin 
SUSPEND/ (" "wn 
DLAY " vin 
ASKIE/ " "wn) 
issue DisconncCT"? (" "Mn tate is 0 ) 

print (yyout "Ws". YY text 3 
O so 

state 

printf("ERRoR in ExcC CICS eona and 
state Os 
) 
Olse 

ag. cad 
state 2 

is streatyy text, "RETURN ) is a 0) 
flag. unc 

( streap yytect "XCL ) a O ) 
flag func 3. 

streat (yy text "LINK ) O) 
flag. unc s 2. 

i? streatyy text. "ABCND") is a 0 ) 
ag. tune 

if treatyy text. "OELAY" ) is a 0 ) 
a g. une is 5 

10 

at line VVn'. r ) 
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if ( streap (yy text." ASKE") as O.) 
flag, funct s 6 

1. ( streap (yy text "ISSUE DISCONNECT*) to s oy 
flag func a 7. 

ADCRESSA * *wn 
NITA * * Mr. 

ASSIGNA (" "Vn 
GTAINA * * vn 
JOURNAL (" "Mr. 
HANDLE CONDITION" / " " Vin 
HANDLE AID" v (" " Mn 
IGN or conDITION" rvin 
WAIT Journ AL" (" "Min 
TREEMAINA "Min ( i? ( state O) 

prints (yyout "Mo" yytot). 
else 

i state ) 
( 
Printf("ERROR in CEC CCS eeaa and at line VVn, in ) 
state s ); 

el ae 

lag. end 0. 
flag func Os 
state 2 

if streap yy text. INIT) us s O 

state 

ge 

if streap yy text, ADDRESS) O) 
ta to 

el e 
if streap (yy text. ASSIGN") is a 0) 

state 
else 
if ( streap (yy text, "GETAIN") a 0 ) 

flag. funct 2; 
else 
f ( streap (yy text, FREE AIN" ) is 0 ) 

flag. unc 3 
se 

if ( streap (YY text, WAIT JOURNAL") O) 

ag. end 4 
a g. ure 2 

e so 
( streap (yy text, "hia NDLE CONDITION") O 

ag. Ca 
flag. une 

state a 23 
) 
else 
i ( streap (yy text. "HANDLE AID) in a 0) 

flag. end 6 
a g. unc 23 
state is 2s 

O be 
( a treap (YY text, "GNORE CONDITION") is a 0) 

flag. Cad s 6 
ag. fune 3 
state 2. 

O. O. 
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if streat ( Yy text, "JOURNAL") is a 0) 
( 

flag. cad a 4 
ag. func 

) 

) 
SEND (" "wn) 
rissue PRINT" v (" "vn) 
Issue copy" (" "Mn 
Issu ERASEAUPM " "wn 
Issu E RESET*/ " " vin 

REcc. v. "wn) state a O ) 
print (y yout, ayytect ), 

e an e 

is state 

printf("ERROR in EXEC CCS coanan at line V4 Mn", l. n.) 
state 0. K 

( 
flag. mask is DATA 
flag an a k is AP 
flag. end s 2 

f { stricap (yy text. SND'' ) is a 0 ) 
flag. func s 

f ( streap ( Yy text. ISSUE PRINT") is a O ) 
flag. fune a 7. 

if streap (YY text "ISSUE COPY ) O ) 
flag. une is 8 

f ( streap (yy text. ISSUE ERASEAUP) a O ) 
flag func 

if ( streap (YY text, "RESET") is as O ) 
flag func 

f ( streap (yy text, "RECEIVE) is a 0 } 
flag fun C l l is 
state 2 

WRITE ( " " vin) 
REWRITE / (" "wn 
READ NEXT / " " Mn) 
DELETE/ "wn) 
UNLoCK. " Mn 
LOCK ( "Mn) 
ENow (" "wn 
DEO/ (" "Vrt 
STARTBRA win 
RADPREVA Mn 
RESETBR/ ( "wn 
ENDBR/ " " vin 
rREADo Ts" (" rvin 
PWRITEO Ts" / " rvin 
roELETEO Tsv " " Mn 
READov ( " " Vin 
WRITEow (" "vn) 
DELETEQA, (" "wn) 
"READo To" " " Mn 
"WRITEO TD vir rvin 
DELETEO TD"/ " "wn) 

READ/ (" "wn) ( tate O ) --- 
printf(yyout. "Mo" Yy text): 

else 

f ( et at . . . ) 

is a teen p(yy text "REWRTE' ) a 0 ) 

flag. une to a is flag. end so Sb 
flag. a ask is WRC 

so 
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at "CRRO. An Ecc CCS eons an at a M. Minn 
state 0. 
) 
) 

so 
( 
flag. end us 3. 
stato a 2. 

i ( t t r cap (Yytext, DEG" ) is a 0) 
flag. fune 3 

f ( et r cap (YY text, "ENG" ) is a O) 
flag. fune 30 

f ( s. Cap Cy Y text, "RAO") is a C) 
flag, unt c 3 

if ( stren (yy text, READ NEXT") is O) 
flag fune 4 

is ( streap ( Yytext, "READ PREV" g : 0) 
flag. fune 

f ( streap yy text, "RESETDR") is a 0) 
flag. fune is 6. 

if ( streap (yy text, "ENDDR") to as O.) 
flag. fune s : 

streap yy text "STARTR ) ou o 
ag. fune 8 

f ( 8 tricap (Yy text, "DELETE") s ) 
flag. Eune is 9 

if (st r cap (yy text "UNLOCK") a 0) 
a g. unc 2 

if ( strica ( Yy text, "LOCK" as O.) 
ag. unc 

if (st r cap (yy text "READO S") us O 
streap (Yytext "READO" ) as O } 

flag, furic 0. 
s f ( treap yy text, "DicleTO TS) O 

stres (yy text "DELECQ" s as O ) 
flag. fune s 

i ( s.tr cap (yy text, "READO D" O) 
flag. une 12 

f ( strict p(yy text, "DELETEO TD ) to g O) 
f a g. unt is l 3: 

if ( stres (yy text "WRITEC TS ) is O 
strea (yy text, "WRITEQ") is O ) 

flag. func 4 
if ( strica ( Yytext, "WRITO TD") to O) 

flag ... func 9 r 
if (strica y Y text, WRITE) as Dy 

flag. une 6 
if stre (yy text, "REWRITE") as O) 

lag. suae is ly 

Ar 2) ( state O } 
printf(yyout "Yoyytext ) 

el de 

if (state 4 goto stated 
e so 

( stato s 2) 
( 
Print (CRRO in EC CCS coa and at line M. Mr. n) 
state O. 
) 

e so 
( 

f ( flag. end s a 6 ) 

if ( i Veone (yytect) ) is . . . ) 
( 

print ("ERROR IN CEC CCS COPANO at line s twin", l. n. 
print ( "invalid CONDITION - a Mn"YY text ) 

State 
go to end 2 

) 
fpaint (YY Out". HSM V8) ... he e V8 Ma", i lag. fune 
stateh ( lag. func ) 
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case 1 : Case 2 : 
printf(yyeut, STATUS s Yés Mn", i ) 
printf(yyout, "COND is : Mn"); 
frante (yyout, if set ap( 3 buf) s 0) \n") is 
state 3 
breaks 

case 3 
state 2 
breaks 
default 

) 
pe 

if streatyy text CAARG") is is O . 

state is S. 
pf a 
tr ( p , t 2x 

el be 
( streap yy text, "CAMI) is 0) 

flag fune is 20 
state 
pf is 
tr ( ) ... t to 3 

) 
else 
if ( strCap (YY text, "CACOMPAREA") a O 

( * 
flag. urae is 21 
state 3 
pf a ly 
pt f. t. 3 
) 

ele 
if ( treap (yy text. "CSA" ( ) 

state 3 
flag . func s 

s 
Pitr (pf) ... t. s. 2 

el e 
ft Stre a P (yy text "CWA") is O 

state 
ag. fune E 2 

if s : 
Pt r (P. f. t. 2. 

O Se 
if streap (yy text. "CTUA") is a o 

( 
flag. une 3 
pf 
Pt r pf. t. In 2 
state Ju 3 

e 
a ( streap (Yy text, "TWA ) is a 0) 

( 
flag. une 4 
f is lis 
trf. t. 2 
state 
) 

O be 
if streap(y Y text CALENG" ) is as O. 

pf 2. 
tr ( ... t is 9 
flag fune s 5 
state 3 

O to 
( streap (YY text, TCTUALCNG s O) 
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flag. Eune is 
pf a 2s 
tr (pf) ..tf s 5 s 
state 3 
) 

O SO 
( streatyy text, "TALENG ) is 0) 

ag. func is 
a 2. 

tr (f. t. 9 
state 33 

e 
streatyy text." ABSTIE") is 0) 

state a 3. 
f is 2s 
tr P. t. i. 2; 

) 
e i s 

strea(yy text, NUMITE") is 0) 

tate 3 
f is 3: 
tr P. f. t f is 2s 

e i s e 
stres (yy text. RESOURCE") 0) 
( 
state 
pe 3 
pte (pf) ... t f is 

el se 
f (streap (yy text. "RIDFLD") is O ) 

state 3; 
f s 3: 
tr (pf) ... t f s 2. 

e 
( streap (yy text, "LENGTH") ss 0) 

state 9 
f 2 
tr (pf) ..tf 4 

so 
ig ( at reap yy text, "PROGRAM") 0 ) 

pf to 3 
tr (P. t. 
state a 3 

) 
ele 

if ( streap (yy text "TRANSID) 0) 
{ 

3. 
tr ( ) ... t f is ly 
state SJ 

) 
e st 

i ( streatyy text." AP s to 

3 
it ... t 
state S. 

lag. func e s la 
) 

e SO 
if g trea (Yy text. APSE" ) ste 0 ) 

pf s 5 
tr ( ) . t e s is 

Ex.1017 / Page 14 of 41
Cisco Systems, Inc.

Ex.1017 / Page 14 of 41
Cisco Systems, Inc.



5,067,072 
21 22 

state a 3. 

el ste 
( streap (Yy text DATASET") is O) 

( 
s 5 

tr (PE) ... t f is 
state 3 

a 
f ( strea ( Yy text. "QUEUE' ) O) 

t 
is S. 

tr (pf) ... t f 
state is 35 

) 
e 

streap ( Yy text. SYSID") as O) 

s 7 : 
tr ( ) ... t is 
state 3. 

streap yy toxt. "SE") so 0 ) 
( 
flag. a ask is Sri 

at S 3 
tflag is SETs 
pf li 
tr P. t t is 33 

el 6 

el is 
stres (yy text, "DATA") 0) 

state is S. 
if a 
tflag DATAs 
tr ( ) ..tf 3 

) 
else 

( streat (YY text. TRoi") O) 
( 
state 3 
tag a FROMs 

a lis 
pte (P. t? a 2s 

streatyy text. "INTO) is 0) 

state 3 
tflag a NTOs 
pf a 
tr (fl. t. 2 

) 

e (streap yy text, "COMPAREA") 0) 
{ 
state 33 

tr ( ) ..tf 2: 

se 

e 

e se 
(strea ( yy text, "REGID") O ) 

state r is 
3 

pt r ( fl. t. a 2s 

to so 
if (steen (yy text, E' ) is 0) 

state 
pf 4 x 
tr ( ) ... t c is 
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e se 
1 ( a treap (yy text "EYLENGTH") a O) 

state is 
a 4. 

tr (pf , t , 8. 

el so 
if ( trap (YY text, "JFLED") is a 

( 
state 3 

4 
pt t is 8. 

e se 

if a teen p(yytect, JTYPEED") as O ) 
( 
state a 

a 
trf t 

if streap Yytect "PFXLENG" ) is 0) 
( 
state 
of a 7. 
tr f. t. 4 

el 8 e 
if (stres (yy text. PREFIX") a O } 

{ 
pe 6s 
tr (pf) ... t 
state is 3. 

el se 
a ( streap (yy text, "GENERIC") is is 0 ) 

flag. mask GENERIC 
else 

f (st r cap (YY text "NEX") is O ) 
flag. a ask a NEXT 

se 
f (st r cap (yy text "NOSUSPEND" ) is is O ) 

flag. a ask a NOSUSPEND 
e e 

( streap ( Yy text. GEO" ) O ) 
flag. a ask is GEO; 

pe 
if ( streap (YY text. STARTIO" ) O ) 

flag. has by a SARIO 
el so 

if (streap (Yytect "EQUAL") is a 0 ) 
lag. ask EUALs 

e so 
( stren (yy text "RBA) O ) 

flag. a ask is R. As 

if ( streap yytect "RRN") a 0 ) 
flag. mask RRNs 

so 
streap (Yytost UPDATE) us O ) 
flag mask UPDATE 

es 
A streatyy to set ASSINSERT ) O) 

ag. as ASSINSER 
e i s 

streatyy text ERASEAUP") is a 0) 
flag. aal ERASEAUP 

so 
is streap ( yy text "CRASE") is 0) 

ag. a ask a CRASE 
so 
if (streap (yy text, APONLY") as O) 

flag. a ask flag. a ask DAA 
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e so 
A streap yy text "DATAONLY" ) is to 0) 

flag. ash s fag. mask APJ 
e se 

if stres (yy text, CURSOR") so 0 ) 
flag. mask a CUSOR 

O. O. s 

if (strica (yy text "RECE) a to 0 } 
lag. aash REE 

e se 
... ( stre (yy text "FRSE) as 0 ) 

ag. a ask TRSETs 
e 

f ( strea ( Yytext. AIN." ) 0 ) 
a g. a ask as AN 

if stren ( Yy text, "ALAR) O) 
flag. nank a ALAR 

e se 
( treap (yy text "ALL") S 0) 

flag. Ask ALL 
e se 

if ste cap (YY text "ASIS) is a 0 ) 
flag. a ask ASIS: 

else 
if stren (yy text." AUILIARY ) s O ) 

flag. In a sk. AULARY 
else 

f { streap ( yy text "LAST ) is O) 
ag. mask is LASE; 

e 
( streap (Yy text. PAGING" ) as O 

flag. a ask PAGING 
e se 

i? stricap ( Yy text. "WAIT" ) is a 0 ) 
flag. mask is WAIT 

Ol 
if streap ( Yytext, "PRINT ) is O ) 

flag. a ask a PRINT 
el at 
{ 
print (ERROR in EXEC CICS coa and at line Advn, l n ) 
state Oy 

end 2 

" ( " ' ( i state O ) 
print (yyout Ms". YY text ) is 

( state ) 

printf(ERROR in EXEC CICS eeanand at line WéMa", l. n.) 
state Os 

e 

e so 

tat 

"ENDs EXEC/ " Mn state as a O 
printf(yyout Ms. Yytext ) 

se 

( t at X 2) 

printf("ERROR in EXEC CICS eons and at line S4 Min" n); 
state s Os 

be 

state 
f ( ) state u : 0) 

{ 
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state 6 : 
er 2 i c. 9; it ) 

ch ( , ) 
( 
cas a 2: 

( et r (i) . C.) 
flag. mask LC2: 

Se 
a ki 

case 3: 
( tr. ) . 1 C ) 

flag. a a LC33 
break 
case 
if Pt r ( ) e ) 
flag. mask is LC4 it 

break 
east 5 3. 
(tr ( ) . e ) 

flag. mask LCS 3 
break 
case is a 
if ( tri). e ) 

ag. a ask is LC6 
break 
eas o f : 
f ( p tri). e ) 

flag. ask is LC 
brak 

if (streap ( ang "C ") 9) 

if t t e (). Pitr (O) "Mo" ii trill. t. i. p 3 SG flag. fune : 0) 
frantf(yyout, "SPTR ( char ( ). Vs, Va", tr. tr. ) is 

e is 
( 
it tr ( ). it r (0 : "...Mo") 
( 

( tr. (2). Pitr (0) a "Mo" ii tr (1).te : s 3 & flag. end 3) 
(g ag. aaab LC2s flag. 8 SLC2 tr 2. c J 

if ( tr. t f : s 3 & flag. fune O ) 
steepy ( string, Pt r ( ) . it 

e s e2e ob string str ( ) . t.) 
tre( tr. (h). tr. DFHCOMAREA") 0) 

tr ( ) . t f 3i 
printf(yyout, "SPTR V. Min" string) 

f ( tr. (3). Pte (O) : " \0') 
attr (4).ptrol sa 'Mo' & 6 flag. ca. 3) 

( ag. a ask is lic4 flag. and SLC4 ptr (4) . C 83 ) 

print {yyout, CA (Vu", "x). 
for i is i g is a ) 
( 
switch ( tr. ( . 1 C ) 

ease ease 23 case 6 : 
grant (yyout, "...v."Vs v" Pts (i). PtF 
break 

de Saul t 3 
a tri). Pt r (0) is "Mo") 

print (YYout , "o") is 
el to 
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if its cap lang "cobol") O) 
( 

20 C2COb ( Pitr ( i. pts tri). tig). 
i ( siso s O ) 
( 

Printf("invalid argument Vs in EXCC CICS at line Vé Ma", Ptri). Pt lin) 
go to end 6. 

) 
if ( a ) 
( 
f ( tr. (2) ... l c s to 6) 

printti pir (2), tr. 14". 1.) 
if ( i s is 3) 

f ( tr. (4) . e o a 6 ) 
sprint ( tr. (4) . tr. "Vd". Dise) 
) 

f ( ( i r s l is ptel ... t c 2.) Si Elag. Eune a 0 ) 
fprint (YYout". Vis PTR ). 

else 
frirt f(Yyout ts" ptari). Pte) 
) 

to so 
switch (pt r (i). t ) 
( 

Case Cape 2 : 
f ( a l it flag. func s 0) 

printf(yyout," vispTR") 
el se 

fpri r,t f(yyout," ( char t ) Ys", pt r (i) . Pitr ). 
bre & ki 
default : 
fprintf(yyout," ( char ( ) MGMs. Ptri). Pt r ) 

) 
) 

) / end switch t / 
) 

fprint f ( y yout, " ). Vin"); 
end 6 : for ( i s l ; c. 8; 09 ) tr ( i) . ptr (O) is "MO's 
A print SS statement for oop ends here / 

} 
) A else cond its on ends he re. A 

) 
(A-2a-2 (A - 2a- O - 9) : { Printf(yyout, "Y Vn", yy text ). 

fprintf(yyout, "if (HCOND a 0 ) (Vin"); 
fprint f ( Yyout, if { sets ap (HS STATUS). 3 but ) as O ) (vn" ) 
fprintf(yyout, HCOND a 0 Mn"). 
printf(yyout, Onga ( ) buf. O). Mr J. 
print (YYout") ) Mn") 

) 
vi (A-2a-s) (A-Zass 0 - 9 M (V) v- t ( if state is 0) 

printf(yyout Me", Yytext ) 
else 

( 
A state to 8 ) 

( 
print (ERROR in EXEC CCS command at line V8 Vn" in ) 
state Os 
) 
else 

( 
state 9. 

at rcy ( t E (p). Pt E. Yytext ) 

) 
) 

(AZA) (A-Za- a 0-9M (V) vs. t c i? ( state on O) 
print (YYout, "Vs", yy text ) 

( 
( tato u ( ) 

Olso 
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printf("ERROR in CXCC CCS command at line V8 Main) 
State is 9 
) 
e OO 

{ 
stated: 

state to S 
if ( flag. e8 6) 
( 

if stricap ( lang "cobol") is O ) 
( 
if ( glabel ( string, Yytext ) is - ) 

printf("ERROR IN EXEC CCS COMAND at line Vd Vn", l. n.) 
prant f ( "invalid paragraph er section name - Ws vn" is 

state 
go to end & 
) 
) 
else 
to trCpy ( tring. YY text ) 

to Witch ( flag. func) 
( 
Case l : 
Case 2 : 

frint ( Yyout," goto Yo Vn" string); 
break 
Case 3 
break; 
default a 
) 

els e. 
trc Py (Pt r (Pf). Ptryy text ) 

end 4 

) 
" (A - 2a- so - 9 M-) " ( if state e s O ) 

A iteral name M 
print f ( YYout, "Voyy text ) 

el st 

( state is 

Printf("ERROR in CXCC CCS command at line Vdvn" n); 
state O. 

el se 
( 

state st 
if (ta (f. t. s. ) 
( 

trepy (string yy text ) 
string (yy lang - "VO's 
stepy ( tr. (P. pt. tring0l ) 
tr (f. 1 C 

O O 
( 

print E ("ERROR in EXEC CICS eons and at line Md Mn in 
print ( in Valid use of literal Man") is 
State an Os 

) 
) 

) 
) 

(O - 9) t ( ( state a O) 
printf(y yout, "Wa". Yytext ) 

e de 

i state 4 ) 

Prant ("ERROR an EXEC CICS eeaa and at line Yavn", l. n.) 
state to O. 
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else 

state u is 
if ( tr. (pf) ... t c s 4 ) 
( 
st repy ( Ptr (p). Ptr, Yytext ) is 
tr (fl. 1 c s 2. 

el e 

print (ERROR in EXEC CICS coa and at no V6 Mn" in ) 
print f ( "invalid use of constant Mn") 

state O. 
) 

) 
) 

( ( et at U is 0) 
Printf(Yyout, "Voyy text ) is 

ol se 
( 
if state 9 ) 

print (ERROR in EXEC CICS command at line M8 Mn" n); 
state at O; 
) 
Olso 
( 
Otate s 2. 

) lf state is a l) goto state 6 

EST PROGRA OA 

A reude "SSAP." 
a rh clude "One test h" 
relude SATUS, h" 
include "handle. h" 
ince "SS. 

include "C.A. h" 
a8 l n ( arg C. argv ) 
1 nt arg C. 
Char argv () 
( 
truct cU an 
st rvict E O C bus 
ur, signed short length 
Char 
Char 
C. at 
Char 
Cha T 
Char 

Waara 
8 key O) 
yyy (1 O 
dnane (O) 
fdata 9 
xxxx (50) 

unsigned short dengths 
unsigned short Plengths 
uns a gred short k long thi 
uns a gned short names 
rt 

Char 
eaar 

yy 
data; 
Abe 

data ( ethar ) (but ) 
stropy ( xxxx. "Denotest program Entry Point Vn") 
labels ( char ) ( xxxx). 
EXC 

C 
CICS INIT CAARG ( argv ). CAMI (CAID) CACON AREA Co AREA) END-EXEC 
CICS ASSIGN T W Allen G ( length) END-EXEC 

( length > 0) 

C 

CCS ADDRESS TWA (twa area) ND-CEC 

CICS WRITEG TD QUEUE( "NG" ). TRO ( label ). LCNGTH( &O) END excC 
a g8 n : 

Ex.1017 / Page 21 of 41
Cisco Systems, Inc.

Ex.1017 / Page 21 of 41
Cisco Systems, Inc.



5,067,072 
35 36 

XC CCS ANDL CONDON APTAL (SAP) 
PRC (SUPRECORD) 

ERROR (orrrtn.) 
N-XC 

C CCS GNORE CONDON NOTND END -2XC 
XC CCS RECEIVE PAP "CNU ' ). APSET (STSAP ' ) Scr( any ENDacxcC 
for (yya Oyy&9 yy 80 ) 

dinane (yy) is "Mo" 
strney (dranean-XFIELDl 8 ) 
er (yy Oyy Cy Yy 00 ) 

d key yy) , " ' 
d key (9) s "VO" 
strincy ( dkey, an XFELD2, an XFELD2L ) 
witch (an - X FILD4 (O) ) 

( 
Cho " " : 
CEC CICS LINK PROGRAP ( "denot ran " ). CND-EXEC 
CEC CICS SND MAP ( " ENU ' ) APSE ("SSPAP " ). APONLY CURSOR ERASE ENO-XCC 
go 20 h98 as 
Case 'o' 3 
k1 engths Os 
dl engths 60s 
EXEC CICS STARTSR KEYLENGTH( , length) RDFLO 8 hoy DATASET daane ) 
CNO EXEC 
ExcC. CCS READNEXT NO data ). AAST (nae) 
LENGTH(d. 1 ength) END-CXCC 
strney (an-X CLD2, but key fel 8, 9 ). 
trney ( na -> FI ELD3 but . . el d2, 50 ) 
EC CCS ScND MAP ( " McNU ' ). APSCT STSAP ' ). CRS OR TRO (a y END EXEC 

break 
ease 'T' 
h ength O. 
dl ength a 60 
EXEC CICS READ INTO data ) KEYLENGTH ( k l ength ). RIDFLD ( a key) DATASET ( nano ) 
LENGTH (d) ength) END - EXEC 
it (SATUSX O ) 

EC CCS SND MAP ( "MENU ' ). APSET ( "STSMAP ' ) APONLY CURS OR ERASE EN - EXEC 
go to a ga in 
) 
str nepy ( an - XFELD2, buf. keyfi el d. 9); 
str nepy ( na -> FIELD3 but . fel d2, 50 ); 
an - XFELD 4 (O) s ' ' ; 
trney ( an - X FIELD, . " 8) ; 
EXEC CCS SEND MAP ( " NU ' ). APSET ( STSMAP ' ). CURS OR TRO ( , ) END - EXEC 
break 
case " " : 
k length sl O 
& long the 60: 
EXE CICS READ INTO data ) KEYLENGTH ( ki ength ) RIDFLD & key) DATASET (dnaae. ) 
LENGTH & ength ). UPDATE END-EXEC 
i ( STATSXO 
( EXEC CICS SEND MAP ( "McNU ' ). APSET ( ' STSAP ' ). APONLY CURSOR ERASE END-EXEC 
go to agains 
) 
strney ( na-scLD2, buf. keyfield, 9 ). 
trney ( and CLD3, but field2, 50 ) is 
an - XFELD4 (O) is " " . 
ano XLO 
Ex EC CCS SEND AP ( "cNU ' ). APSET (STSAP ' ). CURSOR TRO (as y CND-ExcC 
EXEC CCS RECEIVE AP ( "ENU ' ). APSET ("SSAP ' ) Sct a co-ExEC 
if (ass of CLD4 (O) is to ' d' ) 
EXEC CCS Occ DATASET (nae) CND-CXCC 
el O 
CEC CCS UNLOCK DATAST ( rae) CNDs excC 
EEC CCS SEND KAP ( " ENU ' ) iMPSET "SSAP ' ). APONLY CURSOR CRASE END-CCC 
got 0 agains 
Cabe 'u' : 
klength l O 
d ength is 60 
CEC CICS READ INTO 4 at a ) cYLENGTH ( x ) ength) RIOTLD (8 key) DATASET ( nano) 

LENGTH length). UPDATE END-EXEC 
(SAUSXO ) 

( 
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EXEC CCS SCND AP ENU ' ). APSET( "STSAP ' ). APONLY CURSOR CRASE END-EXEC 
90 to agains 
) 
Stacy (nar XLD2, but keyfield 9) 
strney (ans XFEL93 bus. field 2.50) 
EXEC CICS SEND AP ( " CNU 1 ' ). APSET STSAP ' ). CURSOR ROM (an ENDoc CC 
cKC CCS RECEIVE AP ( " ENU ' ). APSET 'SSAP ' ). SC (a) CNDock EC 
fan-XIELD3LXO an - XFELD& O : s "e" ) 

( 
strney (bu. fiel 82 ass XFLD3, 49 ) 
buf. field 2 ( 4.9) "VO's 
EXEC CICS REWRITE DATASET drase) FROr (data) LENGTH(8 ength) END-CXCC 

e so 

EXC CCS UNLOCK DATASET (name ) CN 0-XC 
XCC C CS SEND AP ( " McNU ' ). APSE ("SSAP ' ). APONLY CURS OR ERASE END - EXC 

) 
broaks 
Cape 'A' 
length a 60s 
trney (bu.keyfield dkey.9) 

bug. keyfield (9) a "MO's 
a trn epy ( buf. fel 82, an-XFELD349) 
but field 249) is "MO'. 
EXEC CCS WRITE FROM (data ) RIDFLD ( 4 key) DATASET ( 4 nano ) LENGTH( &l ength ) 
N D - EC 
XEC CICS SEND MAP ( " ENU ' ). APST ( " STS AP ' ). APONLY CURSOR RASE END - EXEC 

breaks 
Case 'O' : 
EXC CCS RETURN 
ENO - 2XC 

go to 8 g a r. 
SAP 
XC CCS SEND AP ( " M. ENU ' ) APSET STSAP ' ) APONLY CURSOR RAS END EXEC 
XC CCS RE U R N TRANSID ( ' test ' ). END EXC 
DPR CORO : 
printf("THIS IS DUP-KEY HANDLEvn"); 
go to a ga 3 in 
errrt n : 
go to a A in 
) 

Mt. EST PROGRAM FOLLOWING REPROCESS OR hy 

include "SSAP. . " 
Vanel ude "do notest. h" 
Ure use "SAS" 
PAC u?e hara e h" 
nee SS a 

dine u CA. h." 
ha. A larg G argv ) 
int arges 
Char argv () is 
( 
st vet ENU a 
true t rec but 

unsigned short engths 
Cha E tWaar as 
Char dkoy (O) 
char yyy (O) 
Chart 4 name O is 
Char fidata (9) ) is 
Char xxxx (30) 
unsigned short d length; 
unsigned short Plength ; 
Uno i gned short k l engths 
unsigned short nanot 
A nt yy 
Char At a 
Cha a be 
data ( Char ) (bu ) 
st repy ( xxxx, Denotest program Cntry Point Mn") is 
Abo a ( Char ) ( xxxx) 
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VI ( O ( char argv, O, O, O, O, O, 0 ). 
V ( 3355 & 420 (ehar CAB O O. O. O. O. ) 
V 3522 S36 char t ) COAREA, O, O, O, O, O, O. 

VI ( OO663296. O. (ehar ) length, O GO. O. O. 

if ( ) ength > 0) 
{ 

SPTR ( char ( ) twaarea: 
VI ( 67,08864, SPTR. O. O. O. O. O. O. ) 

SPTR is ( char ) label 
VI (. lee 4634.368. SSPTR. "40", O, O, INOl"O.O) a 
aga En 3 
A HCOND 0) { 
if (setap (HS (STATUS). but ) is a 0) { 
HCOND is 0. 
Ongap (; buf. O) 
) 

its (65) . he a 
SAS 65 
HCOND s 

if ( got ap( but ) is a Q ) 
goto SAP 

HS (33). he a 
STATUS 33 
HCOND is 

if ( et apt buf) O) 
goto DUPRECORD 

HS (e.7 ... he is 
STAU's s 87 
HCOND is 1 a 

set n( buf) a O) 
go to er E.Etna 

HS (32). he is 3: 
V 1253,36968 (cha t ) as O. "ENU, O. SSAP" or 0 ); 

for (yy Oyy g; yy ( t ) 
(name yy) , " MO's 

strine py ( dinane, an -> FIELD 8): 
or ( Yy Oyyg 9: YY ( ) 

key (YY a " " 
a key (9) s "VO" 
st nepy ( a key, an - XIELD2, an XFELD2L ); 
stwitch (, na-> LD& O 
( 
ease " " : 

V (O698, O, O, "aotean" O, O, O, 0 ). 

V ( On 30 96, O, O, "NU". OSS Al". O. O. 

go to again 
ease " " : 
k engths 0. 

engths 60s 
VI (7483O464, O, O, ( char t ) key ( char ) ik length ( char ) name, O, O.) 

SPTR is ( char )4 at as 
VI (167772 600, SPR, ( char ( ) idlength o O ( char dinate, 0.0) is 

st eney (an-XFIELD2 buf. key field, 9) 
strney ( nar scLD3 but sold2, 50 ) is 

SPTR s ( char ) an: 
vs. 107564 e6 is PTR. O. scNul". O. STSMAP, O,O) 
be as 
ease ' ' 

engths 0. 
8 long the 60 

SPTR is ( ethar )data 
VI (166098 4384. SPTR, char ) id.long th ( char )dhoy ( char ) ik length ( char )dnaae, 
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if (STATUSXO ) 

Y ( OT 630096, O, O, "cNU". O. STSMAP, OO) 
Ot.0 agains 

) 
strney ( an XFELD2 - bu.keyfield, 9 ) is 
st enepy aa-XFELD3 buf. Jeld 2.50) 
aan XFELO4 (O) is " 's 
strine py aa-XILD, . " 8): 

SPTR s (ehar )nai 
VMI ( , 107564 ele, GSPTR. O. "MENUl".O." STSMAP.O.O.) 
break 
ease " " : 
blength sl O 
8 length is 60 

SPTR s (ehar ) data ; 
VI ( ) 6609.52576, SPTR ( char ) Gidlength ( char )d key ( char ) &k longti... ( char )d name, 

At SAUSXO 

VI O763OO96, O, O, ENU. " O, "STS AP". O, O.) 

got 0 again 

strney ( an -> FIELD2 buf. keyfield. 9); 
st The py ( an XFELD3 buf. field 2,50 ); 
an - X Fello 4 (O) as ' ' 
as a c e - 

SPTR s (ehar ) an: 
Y MI ( , 107564 el 6, GSPTR. O. ENU)". O. "STSMAP)", O, O.) 

V 275 336988. ( char t ) an O. "ENU. " OSSAP) * O. O. 

i ( as XFELD 4 (O) s' & ' ) 
W. 6 60788 O, O, O, O, O, ( ethar ) name 0, 0) 

el Se 
V ( 6 & 4 67 88, O, O, O, O, ( car ) drane, O O ) 

VI On 6 3 OO 96 O, O, NJ. " O, "STSMAP, " O, O ); 

goto again 
Case 'u' : 
k length a 1 0. 
lengths 60: 

SPTR s ( char t) data 
VI ( ) 66 O9.52576, is PTR, char ) id long th ( char ) & boy ( char ) k length ( char ) dnaae. 

(SAUSXO) 
( 

VMI l l O7 63 0096, O, O, ENU. O. STSMAP." O, O.) 

(0 to again 
) 
to the py (an-XFELD2, buf. key field, 9 ) 
st Enepy ( an XFELD3, but he d20) 

SPR a ( char an 

VMI ( , 10756481.6. SSPTR. O. McNul, O, STSHAP", o.o. ). 
VI ( 2753.36968 (ehar ( ) an 0, "CNU". OSSAP, O, O.) 

set an-XFELD3L)0 aa-XIELD4 (0 : 'e' ) 

st Shepy (but field 2 an-X CLD3 49 ) 
buffie 42 (49 s "VO." 

SPTR s (ehar data 
VI (893.825.408, SPTR (ehar ) is length, O.O. (ehar ( )daano. 0, 0) 

el so 
{ 

W. ( .. 64 671 68, O, O, O, O, (eha t ) nase, O ( ) 
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will 07 63 0096, O, O, NENUl", O, "STSKAP." O, O.) 

) 
break 
Case 'a' 
dl ength s 60 
str repy ( buf. key field, key.9) 
bug. key field (9) "VO's 
trncpy ( but . . el d2. In a XFELD3, 9) 
buffa e d2 (49 a "VO" 

SPTR s ( char ) data: 
VMI ( ) 790 4892. GSPTR. ( char ( ) id ength. (ehar )d key, O ( char ( )dnane, O, O ); 

WMI ( On 630096, O, O. "ENU. " O, STS AP, "O, O.) 

break 
Case 'e' 

V (SS36 & 8, 29 O. O. O, O, O, O, 0 ); 

) 
go to Agains 
SA 

HCOND 0) { 
if (se tap (HS (STATUS). but ) s 0 ) ( 
HCOND e Os 
Ongap ( ) buf. O) 

) ) 

W M ( O 63 OO 96 O, O. "CNU". O. "STSAP1". O. O. 

W (5939 O272, O, O, test", O, O, O, O ) 

O PRECORD 
if (HCOND : v O.) ( 
f ( so tap (LHS (STATUS). buf) e s O ) { 
HCOND 0. 
Onga ( , but 0 ). 

) ) 

printf("THIS IS DUP-KEY HANDLEvan" ) 
go to Agains 
errrt n : 
if (HCOND : a 0) { 
A f ( set 3 ap (HS (STATUS. buf) a 0 ) { 
HCOND O. 

long ap ( buf, O 
) ) 

got 0 agaar 
) 

ve TRTA ANAGENT NTERFACE / 

A neude "geball a 
at SAUS 

VI ( x, al. 2, 3,84. 9. Bé. 7) 
unsigned int x 
chair 
ehar to 2 
char to 3 
Ch at to 4 
c. a to S 
ea 
eaar st 

Char string (20) 
struct SFD flag 
unsigned int ps 
p is (un gned int ) flags 

P a x is 
Witeh ( ) ag. C) as ) 

( 
Case O : 
SI ( x, a 82. 3, 4, S5, S6, s ); 
breaks 
Case a 
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( x, ol. 2, 3, 4, ss, a 6 s.7) 

break 
C 8 e 2 : 

( x, a , S2, 3 s 4. ss. g6 7. ) 
break 
Case 3 
EAI ( x s 82, e3, e 4, a 5 se, g7 ) 
break 
Case 

( x . . . . a 2, 3, a 4. s 5. g6, is 7) : 
bo ak 
Case S 

Chi ( x s s2, s3, a 4, 5, ses 7) 
break 
default : 

return ( STATUS) 

a JOURNAL MANAGEMENT INTERFACE topus ov 
ne use "global h" 

include "CD" 
buff length, REOID. JFILEID, JTYPD PREFI, Prix Char length 

Chas EID 
char but 
Char REOD 
Char STYPD 
ehar PRETI 
Char PFXLENG 

signed int at 
( 
char string 32 
trict CHO ent 

register int i 
int a length 
short four 
Un signed short is ze 
rt or 
truet JMSGD SG 

Char tst r (40) 
struct SED flag: 
Char path (80) 
Char sys & 
unsigned short p length 
in a gned int. 
P (und a gned ant ) is ag. 
p is x : 
SG ( struct JSG )rc A-so 
at ( (ch. A F ) is G. " vo' gi se of struct sco 
(ant ' ) SG-XIHD. d the s TcA-st 
CAs HSG->ht, tad TCA-Xaya 
SGX dba ask TCA-XASK 
ten CPY (a sys d, CA-XSYSID . ) 
tint PY (SG-d HD. osys & synd 
in PYSG > HD. d.sys & sys a 
SG-XIHD. et as a " ' 
SG->H.D. 4 find s "" 
SG->H.D. o. is a 3 

Cad . reqtyp is " " . 
wit ent flag. vine) 

Chs to l ease 2 
pl ength O. 
if (PELCNG NULL ) 

if (x & LC) 
Pll ength ate (PFKLCNG 
ol on 

a CPY (char )ip length, PFXLENG 2 
Rese PY (SG 9 data. PREF Ix, ength) 
Si Ee a 0. 

(buff NULL) 
( 
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( LC2) 
is a se a ato ( length): 

so ( 
if (length NULL ) 
neae py ( ( char ) is isol ength. 2)s 

( e > 0) 

SG-X length ai.e. 
aency ( ( SG-X data (Pength ) but is a 

6 (unsigned int SSG-> d 
(FL) NULL ) 

LC ( ) 
SGs XFL attei (JD) 
Ole 
aenepy (SG->JFILED JELEID 2) 

(JYPD a NULL ) 
( 
sG-XJ TYPDO) is JTYPIDO). 
SG-XJ TYPID ( a JTYPD (l) : 

is length is 36 + 8 + is e length 23 
end. rott YP ' ' : 
SEND ( char ( ) SG, slength ic ad as Y S id) 
SG - d si ansk - O 
rew 2 
end. reqt Yp a 't's 
are a RECEISE ( ( ehar ( ) SG 2 OOOO i Cad, a sys id ' ' ). 

(TCA-Xay a : a TCA - XSG-> It D. tid) go to cV2; 
e if REGID was provided then nove to REQID M 
CAs X tatus is SG-Xs a ki 
reak 
at : CA-X status is NWREO: 

JOURNAL PROCESS M 
de cine CeIDERR 9 
define DSABLED 29 
dene DSIRR 2S 
Vene DSSA 
Vene DUY S 
are DUREC 33 

Pene ENDOAA 
defiane CNDLC 
desire CNDN 

a NOSY 
Vene ENVOECR 60 
de no COC 2. 
Are CODS 
ene E 

define ERROR 
define EPRED 5. 
a fire UNCER 
pe in GRCOCO 
de line ILLOGIC 28 
pine NOF 22 
define NCNWREO 3 
ene INVERRER 87 
eire NWLDC 

rae NWPS s 
define NVPARTN s 
define NY PARTNSE 4 
ene NWO 
define INVSREG Se 
define OER 
define SCINVREO 8 
Serie LENGER 
Fene AFAIL S 
Pene NONAL 24 
dene NOPASSKRD l 6 
ene NOPASSKWR 
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define NOSPAC 3d 
A fire NOSTAR 23 
define NOST SO 
Pere NOTAL LOC 9 
ene NOAUTH 38 

A define NOND 2 
A define NOT OPEN 23 
A define OW croW 9 
A define PARN FAL 72 

efine PGDERR 
Aerae (OSY s 
Aere ODRR 4. 
Vene O2 RO 40 
Adene RDA 
define RicTAGE 3 

A e i ne ROLLEOs ACK 82 
ene RCTAL 89 

de ne RSOs 
Adeine SELNERR s 
ene SSSUSY 9 

a SSSIONERR 6 
efaao SGNAL 4 
OAO SYSUSY 

Air SYSOER 
Asiae ERCRR O 
define TERMIDERR i5 
An RAN SOCRR S4 
defing SOERR T 
Aegine UN EXPN 
Veine WRR. 2 
Vine JDRR O 
Vene cit OO 

in GENERC O2OOOOOOO 
A define R3A OO2 OOOOOO 
A define RRN OOO2 OOOOO 
define UPDA OOOO2 OOOO 
Ae fine GEQ OOOOO2OOO 
Vene ASSINSERT OOOOOO2OO 
V define EQUAL OOOOOO2 
A define OCE KEY OOOOOOOO2 
A define OEB REC O4 OOOOOOO 
Fe fire NURC OOOOOOOO 
A define SARTO OOOOOOOO 
define NOS USF END OOOO & OOOO 
ene EX OOOOOOOO 

A define MAIN OOOOOOOO 
A one 9 OOOOOOOO 
de ne LT6 OOOOOOOO 
Pe. The A 2OOOOOOOO 
struct JSGO 

long a type 
char sysi d 4 
Char ds sys (4) is 
int t 8 
Char ti i di 
Char (fia di 
Char Oy 
Cha Ot. 4) 
Char Ott i d 4 
Cha Oti i ds 
Char of it 
char reqtypes M a - appe b - database s - Yo ten C - Con A 
ehar Oi Al v orig. interface queue id a 
short lengths 
unsigned a rat eat 3 
unsigned at tune S 9 p. 
unsigned int aask 24 / return status Code. An dba Ak field / 
At Sa Aks M eneypted format to be Aap enantod M 

ehar req t & Mt REOID (4) unique id as signed by STS by J.O. M. 
unsigned short / JELED t/ 
Char typ (2) A JTYPID (2 two bytes character data / 
unsigned short ?ex vt PFXLENG OW 
unsigned short ength. At length of from field users data M 
char data (2000 O M D data (O - PREF i? provided 

data ( PLCNG - users data / 
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s 
out D 

unsigned at time Out 6 
unsigned int end 9s 
unsigned at rety set 

s 
truct Oui raal 

( 
unsigned in t Eid At a OO everal O. t/ 
uno i gned int rst : ) is At able Enable J. M. 
unsigned int bufi e i 5 J A flush then to so in but for t/ 
unsigned int status : is able enable M 
unsigned int iO ?t O S input l is inputs output 8/ 
ust igned at CF it / O is not et Cal estical t 
unsigned int pause M O he pause pause t 
unsigned int retry : M O no retry retry ty 
unsigned irt fill : 43 A Reserve for future use A 
unsigned int be cy f security ask 0. 
ear rname 32 / path name of log 8/ 
) is 
truet in 

{ 
unsigned int. rid is At a CO ournal as t/ 
unsigned int is rst : ) is At D abled so Enable f 
unsigned int bufs is e : 5. A flush when site in but for O/ 
wn igned int status : ) A O is abled enable M 
unsigned ant iO A O input input-output f / 
unsigned t c rit f a rot eritical critical t/ 
unsigned ant pause : l ; O no pause a use ty 
unsigned int retry: f O no retry retry e/ 
unsigned int fill At Reserve or future use A 
unsigned int b : 5; we counter et data in buffer tw 
unts a ghed in t e C is ?t curity ask t/ 

r fprts 
Char to 
) 
eine OK O 

struct in (OO) 
int on: 
an in a g c argv ) 
in t C 
char argv 
( 

Sht yy 
it to is et 
int 
atuet So te 
true e. 
struct journal 
Art a 
nt it by 
at tea 

int flags 
rt delag 

G. Oso ( 2) 

el o ( ) 
printf("STs-J Rcooos - Journ AL INTERFACE STARTEDvn") 

( ( rtblaoen ( "J.R.N. STS". O))CO) 

printf("STS-JRCOOO a CAN NOT OPEN STS JOURNAL TADLC - RN. STSVn 
print ("SSs JRCOOO2 is NO JOURNALS OR LOGGING ACVEVn") 
On Os 

enol 3 
( struet ournal ) Galloe ( ) is see ( truet Ournal ) ) 

rises isoo ( struct ournal ) 
while ( ( reise a read ( et ble ( char ) e reise) ) sisteef struct journa 

( 3-X statues s ) 
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as r s > rid 
at tatus als 
a . busier busies 
a sects is Xsees 

(a . Criter-X crits 
8P. i. or dies 
(a. pauses spauses 
a P. retry srs X retry 
a . but us ( ethar ) ea loe ( 1.2000) 

if total (c 9) 

if (a) . fert seen ( - > name ) go ) 
{ 

f ( ) (ap). Crit sl ) 

printf("Required Journal r 
ex t ( ) 

(a . status 0. 

el be 
( 

total 0 is 
a tatus als 

) 
) 

) 
close ( rt b ) 
ree ( ) 

struct SSG ) ea ee g g o ( truet SGD) ) 
Cd. ( struct CHD ) ea loe ( l is of struet CHO) ) 
for ( ; ; ) 

aga i 
ed-X reqtyp is ' '. 
if ( ( ) RECEIVc( ( char ( ) r2OOOO, Cd, argv ( ) argv 2 (O) ) as . . ) 

rs on a NTREO 
SEND ( ( char ) red, argv ( ) 
goto Aga as 

if r -> ?i du ' ' ) 
ca-> reqtyp a "6's 

el be 
ed-X rag typ a 't' 

if ( ) on a no ) 
( 

if ( ea-Xeotyp 3 s 'a' ) 
( 

Xaak to 
SEND (ehar ( ) led argv ( ) 
got 0 agains 

) 
goto again 

if ( ed-drag typ '8' is geer (es X raask, ) : Is OK.) 
( 

is Xa asks NOTA 
SEND (ehar ) cé argv ( ) 
goto agains 

if ( rr X. status us O) 
{ 

if ed-X reg. typ : s ' d' ) 
{ 

X has soc R 
SEND ( ( char ) r, led argv 1 ) 
O to agains 

) 
90 to agains 

b 
fi teh ( ' ' ) furs 
( 
ease 
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) 
flagu Os 

s flag a 0. 
if ( ) ( > f . bl X e-X, f). bugge) 
Write ( 3 r -> 3. f. frt (r-X, f). buf (r-X, f) ... b ) 
(r-X . b so 

M 0 DACKBOARD GENERATION AND INTERAC PROCESS ATACHINT tw 

include & td O. h9 
Aane u de go i gnal ..h> 
include "SAR.' 
Pinclude "global ... h" 
Pinclude Ceys? types.h> 
A nclude go Yo?ipc.h> 
a nel ude Coys ?o ha. as 
AC vs. Coy Maghs 

Char sha at ( ) 
ehar in argv (6) 
88 in argh as gv) 
Char a rghs 
ehar argv () 
( 
fat sha id; 
int S E 
ehar p tr, np tr; 
keyt key 
int fd 

Lic p. 
char string ( 4 O); 
ong off pet; 

int ent 
unsigned short i di 
short Ound; 
unak ( ) 
Signal ( SIGINT. SIGLIGN) : 
signal ( SIGH UP. SIGLIGN ); 
e i gnal ( SIGOUIT. SIGLIGN) : 
A f ( a gn c. 2) 
( 
printf("a s is a ng arguments Mn"); 
print f ( “FORMAT IS - START 'SYSTEM" vin"); 
exit ( ) 

if ( trlen ( Argv ( l ) (c. 4 ) 
( 
printf("Invalid 'SYSTEM' name Min" ) 
ext ( ) 

( ( a fopen ( "Auer/STSCOMON/CONFIG. STS", "r 4") ) a NULL) 
( 
printf("is sing eon fig i le Mn") 
ext ( ) 
) s 
ovard a fall pes 

while ( fgets ( ( char ) config. 80, f) a NULL) 

on s strlen ( Config. nane ) 
config. de l l "MO" 
eonfig. del 2 'MO's 
config. del 3 "Mo" 
for 4 - 0 i < 4 ) 
if ( Config - name (i) is ' ' ) config. nano () is "VO's 

( treap ( argv () Config. name ) s O ) ( found a true break ) 
) 
it found is a false ) 
( 
printf("Invalid "SYSTE" name Vin") 
Oxit ( ) 
) 

it treep contis.rties."ott" a O) 
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Print ("SYSTE to is narked off in eonfiguration filova" argvl) 
et ( ) 
) 

( config. flag so 'O' ) 
( 
Ble 
A create CSA area is get the piga table tw 
steepy stra ng Musra STSCOFON). 
st Cat ( at Eing argv ) 
key tok ( string, "2" ) i. 
haid sha get ( key sle Ol. 666) 

( shad ) 
( 
print STS unable to create CA are a Mr. " ) 
Oxit 
) 
key is fito ( string, " " ) 
fish aid shing t ( key, a 1 e, O 666 ), 

( Shaid s - 
t 
print f ( " SS unable to create CSA are a Vn } 

tr shaat ( shaid, O, NULL ); 
e of 9 name era VO". 
st ECYC string Cori g. Rath 
Chdi r ( string): 
streat (st rang, "A Pl. STS") 
if ( ( & open ( string O) ) (c. . ) 
( 
print f ( " sing Plt. SS file Mr. " ) 
ext 

read & tr. 498 ) 
Close ( . ) 
config. flag ' " 
Offset is ery 
seek ( p Of set ) 

config. 8 to " : " : 
e onfig. del 2 " : " . 
eenfig. del 3 " : " . 
or ( i s O g : i + 4 ) 

if ( Config. name i u : * \o config. nano (i) a " " . 
treat config. path "Mr." ) 

A de SSDEUG 
at f ( " eras & Mr. era ) 

enti 

for rite ( ( char ) iconfig en if ) 
Close ( p.) 
printf("STs SYSTE YO is started vin", argv ( ) 
Olso 

PE at (STS SYSTC Ws is already Euaniang Va", argv ( ) 
ritt, 
margv O argv (Ol 
Rargv argv ( ) 
aargv (2) e "" 
Goni g. rane (on sl) is "VO's 
Aargv 9) s eong paths 
raarg V a "NO" 

or ( ) is a o 
oxee V ( "d bin it" nargv ) 
nargv (2) is "": 

( or k ( ) a O) 
exeev ( " din it", naegw) 
narg V (2) is "" 

( or ( ) ts. O) 
exceev ( "t 6 in a t, nargv ); 

nargv (2 "e" 
( seek ( ) is is O ) 

execV ( "Ciant" narg v. ) 
nargv 2) a "a 
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a f ( for k ( ) is o) 
exec v ( "ts in it", narg v. ) 
tly 
) 

A 8 ATTACHS USER AND ASSOCATED ASK to ACOARD (WH SECURITY) / 

include c ignal his 
A helude "log on h" 
VAClude "global ... h" 
in Clude "STARTA 
Anel use go Yu A types hy 

As nelude ( sys/ PC h 
line ude g sys/shah) 

Ali ac use & yoA as g. h> 
Char Targ V (9) 
struct log on leg 0n 3 
int Pvt. 
1 at ent 
an An ( argn ArgV) 
Chat argns 
ehar Argv () is 

At hai 
unsigned in t has ki 
it sha i di 
Ant Bhai di B 
late 3 
short found ; 
short eund 
short len 
char Pt r n tr; 
keyt keys 
ht status 

int fd, 
int fds 
FILE fps 
char tring (40); 
char string 25 6 
char path (40) 
cha t str 25 s 
un signed short id: 
- a a k ( ) 

( Argri ( , ) 
( 
print f ( "a is sing arguments Mn") 
printf("TORMAT IS - STS 'SYSTEM" vin") 
exit ( ) 
) 
if ( ( open ("/usr/STSCOONACONFIG. STS". " " ) ) to a NULL) 

printf("is sing eonfig file Mn") 
ox t ( ) 
) 
if ( strlen ( argv () ) (c. 4 ) 
( 
printf(" Invalid SYSTEM name s aust be at east four character long Vn" ) 
exit ( ) 

found is also 
while ( gets ( ( char ( ) i.e. onfig. 80 ft) a NULL ) 
( 
len a stron ( GOnig. nane ) 
eonfig. de l l to "Mo" 
Cong. del 2 as "MO's 
config. del 3 s "Mo" 
for O c. 40 0) 
i ( Config. name (i) ' ' ) config. name i s "MO's 
if ( treat ( argv ( ). Conig. Aane ) is a 0 ) ( fouad to true break ) 
y 

found a false ) 

printf("invalid 'SYSTEM Aane Va"). 
set ( ) 
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fe lose (fps 
if (streap config. flag "off") is a 0 ) 

printf("SYSTE. Wa is marked off in configuration flown" argv () ) 
ext ( ) 

f ( config. flag 'O' ) 
( 
prints ("SYSTEM Aa as not running vn" argv ( ) 

i e (fd open ( "w usr/STSCOMMONALOGON. STS". O K . ) 

print f ( " a sing STS log on fA e Mn" ) is 
et ( ) 
) 
or ( cnt O: pent c 5 ; pent 0 + ) 

( 
print (STS log on : " ) 
to can f ( Vis" strang ) 
found is a set 
af strea ( string "exat" ) is a O ) 

print "goodbye Man" ) 
ext ( ) 

goek ( f, O ( ) 
while ( ( p V read ( d. ( char ) is log on to is a of struct logon) )) : O } 

pV all ge: 
1 ( at E. Chp ( a ting log on . nano ) is 0) 
( 
PV s true 
system ( "stty echo 
print (STS Password . " ) 
eant (Vs" string ) 
system ( "st ty to cho" ) 
if (st r cap ( string, log on ... as sudd ) is a C) 

found true: 
break 

se 
print ("Minnvalid Password Mn"); 

A four s a true) break 
a ( p v s s false ) 
printf("Minnvalid log on Mn") 

A ord a e ) 

printf(" Sorry Ma") 
Ox t ( ) 

e ope( t ) 
printf("\n") 

gnal (SIGCLD. SIGIGN ) 
i to a 9 

M create CSA area get the pg table M 
strey ( et rang, "Aus r ASSCOONA") 
st FC at ( string argv ) is 
key stok ( string, " " ) 
A get CSA area w 
hai is shaget key, site, O 66 ( ) 

if a. i t . . . ) 

print ( " SS unable to aecess CSA are a Mr." ) 
Oxit ( ) 

key stok ( string '2' ) 
as hail a shage t ( key, a ge, O 868 ) 
if ( hé us a ) 
( 
printf(" STS unable to create CWA area Vin") 
Oct. ( ) 
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st repy ( String, tty name (O) ) 
str Cy ( path strang) 
nargv 0) s Paths 
nargv (l) a "Mo" 
key stok ( string 'l ' ). 
chaid 3 a haget (key, AXE, O 666) 
(hai us r ) 

printf(" STS unable to access TCA area Mn") 
exit (O) 
) 
CA ( struct TCAD ) haat ( sha 3 ONULL ); 
g a s ( struct pg ad ) haat ( shaid O. NULL ) 
CA-XCSAD a sha; 

strine py (TCA-XSYSID, argv ( ), 4 ) 
CA-XCWA) is had 
CAs X eve a 

A 
CA-XT AD Ot 
CA X e s ); 

Of 
CAs) to a keys 
TCA-XASK a legon. asks 
TCA-Xiaos a logon. Offset 
TCA-Xie see s log on. Aesee 
strcy (CA-XDD Path) 
en strlen ( config. Path) 

config. Path (lon-l) 'WO's 
eadir ( e onfig. Path) 
& open ( L. STS". O) 
£8s a open ( /usr/ST scortion/IESEC. STS",0). 
if ( ( i s TRID (TCA-XTRID, path, TCA-XASK) ) O) 

Witch ( ) 
( 
Case : 
printf("ean not open TERM DEFINITION FILE TRM. STSvin") 
exit ( ) 
break; 
e A de 2 : 
printf("n is sing terminal definition in the TRP. STS file Mr. " ) 
exit ( ) 
break 
ease 3 
print f ( Security Violation - Pera s gi on Denied Mn" ) 
ext ( ) 
break 
) 
) 
CA-X type s O: 

ts tre) a "vo's 
TCA-Xayid E. O. 
string 4 s 'WO's 
or ( ) 

( 
flush std in ) 
print ("Enter Task D : " ) 
ae as et string l, "VO", 256 ) 
tstre a "MO's 
got ( string ) 
acPY ( tring string 4 ) is 
a ( strlen ( a trang ) & 4) ( rintf("Nvalid task DVA") go to ender 
if (St E Cap ( string "exit") s C ) break: 
found falso 
or a 0 . ( S2 E 40) 

( 
aen epy (tetr, Pga->pgn (i. exoe Verb, 4 ) 
Vie SSD. UG 
Printf("value of task Vs Mn" tastr ) 
Aandi 
if ( streactotr string) O ) ( found a true breaks ) 
) 

found use als) 
( 
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Printf(Invalid Task ID var, 
go to Order 
) 
if (ga- >Pga ( ). OO Chad k ) 

if (TCA-X sesoe) 
( 
seek ( 4, TCA-X i.e.os. O)s 

if (TCA-XASK & ES) 
e found is also 
tho ( ( to read ( 4 string 4 ) ) O is neaea ( string ----" 4) O) 
( 
f(nea cap ( string to tr. 8) 0 ) ( efound to true breaks ) 

) 
) 
el O 

e found true 
while ( ( ) is read ( 4 string, 4 ) ) is 0 & aeaea (string" - - - - " 4) O) 

i? name ap string tist r 4 ) e D 2 ( efound u falso breaks ) 
) 
) 

a found s is a ) 
( printf("Task is not authorised to run Mn") go to enders ) 

) 
if ( (TCA-XASK ES) (pg a ->pga ( i) . Seca ask ES) ) 
K 
snask is TCA-XASK & ES; 
1 f ( ( Pga->p ga (i) . seen a a k snask ) Pg n > Pga ( i) so Calak ) 
( printf("Task is not authorized to run Vn" ) is go to enders ) 

el 
( printf("Task is not authorised to run Vn") go to endors ) 

) 
TCA-Xtt r s is 
aency (TCA-X ra buf, string l strl era ( string ) ): 
CA - sev s 

TCA-X flag i s R RECVD; 
TCA-X ppt r u i 
TCA-X AID s 'V' " 
TCA-Xayid a CA - say 0 
TCA-X aeal is t. a next (STSap ) (TCA-X and r ). 
TCA-X as a is t. an exts X all on s AXE - so of struct CAD) - d. 
CA-X, a in t t ) CA 
CA - Xar CA - Xad r 0 ( (AX E- is of struct CAD) 4 )/ ( ) 

aea CPY ( t str, ga- sign (i) . phy. Vorb 0) 
fox ( ) O ) 

exeev ( to tr n argv ). 
Walt ( i status s ) 
One E 
) 
A (CAo XWAD to O CA a XWA a ) 
shnet (TCA-XTAID, IPCRID, NULL) 
(CA-Xe was O TCA-X clai ) 

a haet (TCA-Xewaid, IPCRID, NULL) 
sh act ( shas 83, PCRO. NULL ) 
ext (O) 

/ RESERY CO SPOT LACKBOARD COMUNICATION ROUTINES ev 

?include coys/types.h> 
Minelude coys/pe.h> 
Arael use "CHD h" 

Pinclude geys/ag. hy 
Pdo fine NULL. O. 
eae NOWA. O. 

to truct as gbu fl. 
( 
Ong a types 

Char atax t (65535) 
y 
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RECEIVE data length end Ysid ii) 
Char At a 
struct CHO ess 
int length 
Char syds 
Char i is 

struct as gbu f l n sg ps 
Ong as g typis 

int as gi di 
it 

key t key 
it as g g : 
car 
char string 40 
as gl g Os 
as g g g is SGNOERROR; 
strey string "Must STSCOONa) 
strine at ( string yai d 4 ) 
key stok ( string is 
as ié s as ggett key O. 666) is 
agg ( struct as gbul datas 
in-res-ty is a 't' aegty is (int ) (data 2 ) 

as gtty a lis 
xx is ( char ) as g : 

enes X end NOW A 
as g g g is IPC. Now AIT 
trn s as grew (as qi agp length as gtty as fl g) 
return ( tr. ) 

served spor blackboard contun ICATION ROUTINEs a 
A neude go tdio h> 
ine de gys/type, h> 
Pine wide gey fic as 

rael use "CHO. h. 
in elude c sys/asg.h> 
Veire NULL. O. 
A define NOWAT Ol 

CRAC 
struct as gbul 

long a types 
e has a text 65535) 
) 
ScND data length ead Y ) 
char at a 
int ength 
telet C Cés 

char sys is 
( 

a rr. 
int asid 
keyt keys 
chair trag & O is 
char asys it O 
stru et as gbul as gpi 
as g a ( struct as gbu fl data 
senset (as Ya d' Mo' - 9) 
ten epy ( as Yside data (8) 4) 
switch (ca.4 X reqtyp) 

cape 't' 3 
as g-satype Os 
breaks 

case ' ' ' 3 
age->a type 

steang (G) is data 6 
-8ata () is at a 63 
data () is string O 3 
breaks 

break 
PSG or C / 

70 
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ease 'v' ease 'e' t ease 'C' s Gate '3' 
( ense Xros typ or 'C' ) 

straepy ( & ( data (4)). Yside ). 
nog-Xin type l J 
data ( 6 ends rety 

data a "C" ) 
data (l7) is data (33) is 
broah is 

de ault 
8atal 6) data (33. 
as g- >type 

) 
gas-Xa type as O ) as gp-> atype (int ( data 2 ) 
steepy ( string Muse MSSCOMONM") is 
otent at ( tring asys it 8 J 
key is toh ( string data ( 6 ) 
as 8 as ggot (key, Ol. 666) 

eas X end NOA) 

tirntnaganatasad.asp. length. Irconit) 
return ( angond as age length NULL) ) is 

w8 LACKBOARD-To-LACKBOARD SWITCHING M 

he we globa h" 
inee "CO a 
truet C. 

SGT IHDi 
eaa at a 2000s 

s 
nain ( narge aegw) 
int Aargs 
char argv () is 

exter at Oro 
char atring 32 
st ruet CHO cad 
register int is 
int slength; 
hort found 
it is i Eek is 
struct SFO flags 
1 nt ength 
char path (256 
char at as 
struct CD C. 
eat a ta ( char C. 
OE ( 3 ) 

( 
ead. rotyp is ' ' s 
length RECEIVE( data. 20000, send argv (l), argv 2 (0) ) is 
it stracac argvl, C. D. day id O) 
( 
oney (CI. D. os Ysid C.D. do Yoid 4 ) is 
eney C. HD. dys argv (l) 8) is 
bency ( string ( data (8) ) ) is 
neaey ( data ( ) (data e ), 
nency ( i data ( ), St. Es Age 
neas et string 'Mo', O 
aeney ( et sing C.D. dysia ( ). 
end. Fe typ is 'C' s 

it is "e 
C. HD rotype s ' 's 
) 
else 

(C.H.D. too 'c' & Co. t1 as 'G' ) 

in tri-sy a 
2. 
( 

72 
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the hepy ( string i? data (4) ) ( ) 
74 

hea CPY ( i ( 8ata (4) ), ( data (8) ) 4 ) 
an epy ( ( a tale) ) tring 4 ) 
nea set ( trang 'VO" 9 ) is 
aea CPY ( string C. HD. dysid 
Cad . reg. typ a "e"s 
C.H. did n 'e's 
) 

) 
END data ength iCad, string) 

) 

Although the invention has been described and illus 
trated in detail, the same is by way of example only and 
should not be taken by way of limitation. The spirit and 
scope of the present invention are limited only to the 
terms of the appended claims. 
We claim: 
1. A virtual software machine for providing a virtual 

execution environment in a target computer system for 
an application software program having one or more 
execution dependencies that are incompatible with a 
software execution environment on the target computer 
system, comprising: 

a plurality of independent processes; 
a virtual control mechanism having a virtual manage 
ment interface (VMI) for generating requests for 
execution to the plurality of independent processes 
and receiving results of such processing, wherein 
the requests for execution and the results are com 
municated via a message exchange mechanism; 

pre-processing means for identifying at least one exe 
cution dependency of the application software 
program and in response thereto generating a pre 
processed application software program that iso 
lates the identified execution dependency from the 
application software program; 

means connected to the pre-processing means for 
converting the pre-processed application software 
program and the virtual control mechanism into 
executable code for the target computer; and 

run-time means run by the operating system of the 
target computer system for executing the applica 
tion software program in the target computer sys 
ten despite the execution dependency that is in 
compatible with the target computer system soft 
ware execution environment, wherein the run-time 
means comprises: 
means for generating a request for execution when 

the execution dependency is encountered as the 
executable code is running in the target com 
puter system; 
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means connected to the generating means for eval 
uating the request for execution to identify 
which of the plurality of independent processes 
is required to execute the request for execution; 

means connected to the evaluating means for deliv 
ering the request for execution via a message to 
the identified independent process; 

means connected to the delivering means for pro 
cessing the request for execution using the identi 
fied independent process to thereby execute the 
request; and 

means for returning results of the executed request 
back to the virtual management interface via a 
message. 

2. The virtual software machine as described in claim 
1 wherein the application software program is written 
to execute in a CICS execution environment and the 
software execution environment on the target computer 
system is UNIX-based. 

3. The virtual software machine as described in claim 
1 wherein the plurality of independent processes in 
clude a database interface process for storing and re 
trieving data from a database management system. 

4. The virtual software machine as described in claim 
3 wherein the plurality of independent processes in 
clude a data access interface process for managing data 
across to and from the database management system. 

5. The virtual software machine as described in claim 
1 wherein the plurality of independent processes in 
clude a presentation interface process for controlling 
data presentation on input/output devices of the target 
computer system. 

6. The virtual software machine as described in claim 
1 wherein the plurality of independent processes in 
clude a journal interface process. 

7. The virtual software machine as described in claim 
1 wherein the plurality of independent processes in 
clude a task storage interface process. 
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