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VIRTUAL SOFTWARE MACHINE WHICH
PREPROCESSES APPLICATION PROGRAM TO
ISOLATE EXECUTION DEPENDENCIES AND
USES TARGET COMPUTER PROCESSES TO
IMPLEMENT THE EXECUTION DEPENDENCIES

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 systems hav-
ing diverse and incompatible hardware and/or soft-
ware. One solution is the use of a single operating sys-
tem along a continuum of hardware products from
microcomputer to mainframe. 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 incompatibie 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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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 com-
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 com-
puter, and compiling the functional cails 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. 1is 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. § 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.

DETAILED 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
144 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 145 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 system, 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, CRT’s, 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-
tem 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 com-
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 conmsists 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 40¢—-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 44g—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
system 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 144 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 14z is a CICS application and the target com-
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
operation and may be carried out at any time in either
the source or target computer.

At step 51, the object code corresponding to the
pre-processed program code 32 is linked to the (previ-
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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 44q-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 682-68n each generated and

Ex.1017 / Page 7 of 41
Cisco Systems, Inc.



5,067,072

7

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 734 is associated
with the blackboard switch logic 70n of FIG. 4 and
controls data access from a database 74. If a process
T72¢. 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 70z
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 734. 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-biackboard com-
munication routine to deliver the message over the
network 66 back to the blackboard switch logic 70q. At
step 86, the blackboard switch logic 70a places the
message in the blackboard 68a at the location associated
with the originating process 72¢. At step 88, the mes-
sage is retrieved by the process 72¢ from the blackboard
68a.

Referring now back to FIG. 2, the plurality of inter-
face processes 40 preferably include at least the follow-
ing:

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 (*P1”) 40¢ for control-
ling data presentation on the input/cutput 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;

/% VIRTUAL PREPROCESSOR ./
L X

#include “PARS .h"
#include "DMI.A"
#incliude “rPHl.n"

ant state s Q,

int site;

char lang[20):

unsigned int tflag;

char strang(40);
int jstate = Q;
struct
{
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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-
ltion of the storage and task control interface processes,
reach of the processes 40 cooperates with a correspond-
iing process management interface module 44 in the
imanner previously described. For example, data access
interface process (“DAI) 40z is controlled by a data
-access process management interface (“DAMI’") mod-
ule 44¢ 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
ST 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 (“JMI'") 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
char ptx[J30);
int tf;
int le;

) prr[l0};
int pf:
ant 1ln = 1;
int i3
struct
{

unsigned int cad:3;

unsigned int func:5;

unsigned 1nt mask:24;

Ytlag:

uns.gned int *x = (unsigned int *)&flag;

)

sp 4000

Sa 10000

Vo 8000

e 1000

sn 1009

13

{\n) { lnee+; if(state =s0) fprintf(yyout."\n"); )

“EXEC CICS™/(™ *"\n} { 1f (state i= 0)
{

10

printf("ERROR in IXEC CICS cosmand at 1ine MA\R",1n);

stats = 03

)}
else
state = 1;
for(i = 0; 4 < B8; 1 +¢)
{
ptrlil.per(0) = *\DO';
ptri{a).le = O;
ptr{a]l.tf = 0O,
}
flag.mask = 03
flag.cad = 03
flag.funec = 0;
tflag = 0;
jatate = 03
pt = 0;
}
}
RETURN/[" "\n) |
LINK/ (" “"\n) |
XCTL/ (" "\n) \
ABEND/[" "\n]) {
SUSPERD/[® "\n) |
DELAY/ (" "\n]) }
ASKTINME/[™ “"\n) |
*ISSUE DISCONNECT"/(™ "\n] { 12 ( state == 0)
. fprintf(yyout,"\s”,yytext);
else ,
{

ifistate !* 1}

{ .
printf{“ERROR in EXEC CICS cossand at line %4\n",1n);

state = 0;
) .
olse
{
flag.cad = };
state = 23
if(strempl{yytext, "RETURN™) == 0)
flag.func = };
if(strcap({yytoxt, "XCTL") = 0)
flag.funec = 3;
if(streap(yytoxt,“LINK") s= Q)
tlag.func = 2;
{f(streap(yytext, "ABEND") =o 0)
flag.func = 43
ifiastreaplyytext,"DELAY") == 0)
flag.fune = 5;
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if(streap{yytoxt,"ASKTINE") o= Q)
flag.fune s &;

it(stremp(yytext,"ISSUE DISCONNECT") == 0)
flag.func = 7;

}

}
ADCRESS/[" "\n}] |
INIT/[™ “\n) |
ASSIGN/[" "\n) {
GETHAIN/{™ "\n] |
JOURNAL/ (™ "\n) |
“HANDLE CONDITION"/{" "\n]) i
“HANDLE AID"/([™ "\n) 1
"IGNORE CONDITION"/{" "\n) |}
“WAIT JOURNAL™/[™ *"\n] |
TREEMAIN/[™ "\n] ( 1t ( state == 0)
tprintf(yyout,"Vs",yytent);
else

if{state = 1)
{
printf(“ERROR in EXEC CICS coasand at line %d\n",in);
state = 0;
}

else
{
flag.cnd = 03
flag.func = 0;
state = 2,
1f(streap(yytext,"INIT") == 0)
(
jstate = 1}
}
else
tf(streap(yytext, “"ADDRESS™) »= Q)
ystate = 13
else
it(stremp(yytext,"ASSIGN") s= O)
jstate = 13
else
if(streap(yytext, "GETMAIN") == ()
flag.fune = 12;
else
1f(streapl(yytext, "FREEMAINT) == Q)
flag.func = 13;
else
1f(strcap{yytext,"WAIT JOURNAL") s= 0)
{
flag.cnd = 4;
flag.func = 2;
)}

else
1f(strecap(yytext, "HANDLE CONDITION") s= 0)
{

flag.cnd = §;

flag.fune = 13

jstate * 2;

)
else

if(stremp(yytext, "HANDLE AID") ws 0)
{

flag.cnd = §;

flag.fune = 2;

jstate = 23

)
else
1f(strcap(yytext,“IGNORE CORDITION") =ss 0)
{
flag.cad = 6;
flag.funec = 3;
jstate = 23
)
else
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if(estrcap(yytext,"JOURNAL") == Q)
{

flag.cad = 4;

flag.funec » 13

}
)
)
}
SEND/[™ "\n) |
"ISSUE PRINT"/[" “\n) |
*ISSUE COPY™/ (™ "\n]) ]
"ISSUE ERASEAUP"/({™ "\n) {
*1SSUE RESET"/({" "\n} }
RECEIVE. [ "\n} { 1f ( state == Q)
fprintf{yyout,"Ne",yytext);
elae
{
if(state != 1)
{

printf({"ERROR in EXEC CICS cosnand at line $4\n",1ln);
state = O3 ’
}
else
{
flag.sask |s DATA;
flag.sask |= MAP;
flag.cad = 2;
if(strcap(yytext,“SEND") == 0)
flag.func = 1};
if(stremp(yytext,"ISSUE PRINT™) =s 0)
flag.funec = 7;
1f(stremp(yytext,“ISSUE COPY™) == D)
flag.func = §;
1f(strcap(yytext, "ISSUE ERASEAUP") == 0)
flag.func = 8;
if(strcap(yytext, "RESET") == 0)
flag.func = 6;
1f(strecap(yytext, "RECEIVE™) s= 0)
flag.func = l1;
state = 2;

WPITE/ [" "\n] t
REWRITE/ [" "\n] |
READNEXT/[" "\n] |
DELETE/ (™ "\n} |
UNLOCK/ [™ "\n] |
LOCK/[™ "\n] |
ENQ/ (" "\n) |
DEQ/(™ "\n] |
STARTBR/I[™ "\n) |
READPREV/[™ =\n] i
RESETBR/ (™ "\n] |
ENDBR/[" "\n) |
"READQ TS"/([" "\n} |
"WRITEQ TS"/{" "\n]) {
“DELETEQ TIS"/[" "\n) }
READQ/[" "\n) )
WRITEQ/[™ "\n]) |
DELETEQ/{" "\n) |
"READQ TD"/{" "\nm) |
"WRITEQ TD"/[™ "\n] |
*DELETEQ TD"/[™ "\n} ]
READ/ [ “\n]) ( 42 ( state =s 0) —_
tprintf(yyout,."\s",yytext);
else
{
1f(etate != 1)

if(strenp(yyteoxt,"REWRITE™) == 0)

{
1f(flag.func == 14 &E flag.cad se 3)
flag.sask |*= RWRITE;

)

else

{
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printf{"CLRROR {in EXEC CICS coasand at lains %4\n",in);
state = 0
)}
}
slse
(¢
flag.cnd = 33
state = 2:
if{strecap(yytext,"DEQ”) =s 0)
flag.func = 3);
1f(streapl{yytext, “"ENQ") == Q)
flag.func = 30;
if(streap(yytext, "READ") ss Q)
flag.tunc = 3;
if(estremp(yytoxt, "READNEXT") == Q)
flag.funec = 4;
{f(strecap(yytext, "READPREY") == (@)
flag.fune = 5;
if(strenpl(yytext, "RESETBR") == Q)
tlag.func = §;
if{strecap(yytext, "ENDBR") o= 0)
flag.fune = 7;
if{strcapl(yytext,“"STARTIR") se Q)
flag.func = B8
i1f(strcap(yytext, "DELETE™) == D)
flag.func = 9;
if(streap(yytext, "UNLOCK™) s=s 0)
flag.func s 2;
if(strcap(yytext,"LOCK™) ss 0)
tlag.func = );
if(strcap(yytext,"READQ TS") == 0
i{ stremp(yytext,"READQ") ss Q)
tlag.func = 10;
if{streap(yytext, "DELETEQ T5") == 0O
Il stresp(yytext,"DELETEQ™) == 0)
flag.func = 11;
if(stTecap({yytext,“READQ TID") ss 0)
flag.func = 124
{1f(strcxp(yyrtext, "DELETEQ TD") = 0)
tiag.func = 13;
if(strcap(yytext, "WRITEQ TS") == 0
1|1 strecap(yytoxt, "WRITEQ") == 0)
flag.func = l4; -
if(stzeap(yytext,“WRITEQ TD™) == Q)
flag.func = 1%; .
if(strecap{yytext, "WRITE") == Q)
flag.func = 16
if(streap{yytext,"REWRITE") == Q)
flag.fune = 17,
}
)}
}
{A-2)* ( 4f ( state == 0)
gprintf{yyout,"Se",yrtext);
else
{
if(state == 4) goto stated;
else
1f(state != 2)
{
prantf{ "ERROR in EXEC CICS coamand at line Nd\n".1n):
state = 0;
)
else
{
12(flag.cad == §)
{
12 (4 sveond{yytext)) s=s =] )
{
printf("LCRROR IN EXEC CICS COMNMAND at line - 8$4\n",ln);
prantf(™invalid CONDITION - Ss\n”,yytext);
atate * 0;
goto end2;
}
fprintf(yyout,.”" _HS\[Vd).hec = 84;\n", i, flag.funec);
switeh(flag.func)
{
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case 1: case 2:
fprantf(yyous,"STATUS s %&;:\n",1);
fprantt(yyout,” HCOND = (:\n");

18

fprantt(yyous,"if(setinp(3ibut) == 0)\n");

state = 3;
break;
cass 3:
state = 2;
break;
default: 3
)

)

else
1f(streap({yytext, “"CAARG") == 0)
{

state = 3
pf = 13
ptr(ptl.tf = 2;
}
else
1f(streapl(yytaxt, "CANIB™) =s Q)

{
flag.fune = 20;
state = 3,
pt = 1;
ptriptl.cet = 3
}
else
if(stzcmp(yytext,“"CACOMNAREA") == 0)
<

flag.fune = 21;
state = 3,
pt = 1;
prtripfl.tf = 3;
}

else
if(streap(yytext,"CSA™) == @)
{

state = 3;
flag.func = |;
pe = 1;
ptripfl.tf = 2;
}

else
ifistreap(yytext, "CHNA") == 0)
{

state = 3;
flag.func = 2;
pf = 1;
peript).tt = 2;
}

else
if(streap(yytext,"ICTUA™) == 0)
{

flag.func = 3;
ptf = );
prripfl.tt » 2;
state = 3;
)}
else
1f(streap(yytext,"TWA") == D)
{

tlag.funec = 4;
pt = 13
prripfl.ef » 2;
state s 3;
)
else
1f(streap(yytext, "CHALENG") == 0)
{

pt = 2;
per(pfl.cf = 8,
flag.fune = §;
state = 2;

}
else
if(strcap(yytoxt, "TCTUALENG") == 0)
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{

flag.func = 7;
ptf = 2;
ptr{pfl.tt = S
state = 3;

)

else

1f(strecaplyytext, “TWALENG") == 0)
{

tlag.func = 6;
pt = 2,
ptript].tf = &;
state = 33
)}
else
1f{strcap(yytext,“ABSTINE") == 0)
{
state = J;
pt = 2;
ptr{pfl.tf = 2;
)
else
sf(streap(yytext, "NUMNITEN") e 0)
{
state * 3;
pt = J:
ptr(pf).cf = 2;
)
else
1f(strcap(yytext, “"RESOURCE") == 0)
{

state = J;
pL = 3:
peript)l.tf = 1
}
else
1f(estrcapl(yytoxt, "RIDFLD") == 0)
{
state = 3;
pf = 3;
prr(pf)l.tf = 2;
)
elae
1f(stremp(yytext, "LENGTH") s= 0)
{
state = 3;
pf = 2;
ptriptl.cef = 4,

slse
if(etremp{yytext, "PROGRAN") = 0)
{

pf = 3
ptript).cf = 1,
state = 3,
)
elae
if(strcap(yytext,  "TRANSID") == 0)
{

pt = 3;
ptript].tt = 1;
state = 3
)
else
if(strenp(yytext,"NHAP") ss O)
{

pf = 3;

prrpfl.tf = };

state = 3;
flag.fune *= 1;

)
else
if(estrcap(yytoxt, "MAPSET") == 0)
{

pt = 8;
prtriptl.tt = 13
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state = 3;

22

}
else
1f(stzcap{yytext,"DATASET") s= 0)
{

pt = $;
prri{ptf).tf = 1;
state = 3;
}
else
1f(streap(yytext, "QUEUE") == 0)
{

pf = S:
prz(pf).tf & 1;
state = 3;

}

else
1f({strcap({yytext, "SYSID") == 0)

{
pf = 7
periptfl.tf = 3y
state = 3;

}

itistreapl(yytoxt,"SET™) =e 0)
{

else

flag.mask |= SET;
state = 3;

tflag s SET;

pf = 1;
ptriptl.tt = 3;

)

else
1f(strenp(yytext, "DATA™) == 0)
{

state = 3J;
pt = 1y
tflag (= DATA;
ptript).tf = 3
)}

else
1f(strcap(yytext,"TRON™) o= 0)
{
state = 3;
tflag (= FRON;
Pt = 13
perptl.tf = 2;
}

else
if{streaplyytext,"INTO") o= Q)
£
state = 3;
tflag o INTO;
ptf = 1
ptriptl.tf = 2;
)

else
1f(streapl{yytext, "COMHAREA™) == 0)
L4
state = 3;
pf = 1;
prr(pel.cf = 2;
)

else
1¢(strempl{yytext, "REQID™) == 0)
{
stats * J;
pt = 3;
ptripfl.tf = 2;
}

else

if(stzeap(yytext,“ITEN") == 0)

{

state = 3;

pt » &
periptl.cL = 43
}
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else
1f{atrcap(yytent, "KEYLENGTH") s Q)
{

state = 3;
pt = 4;
prripfl.tt = 4;
)
slse
if(stromp(yytext,"JFILEID™) == 0)
{

state = 3;

pt » 4;
per{pf).tf = 4;
)}

else
1f(ecsrcap(yytext,“JTYPEID") as Q)
{

etate = 3;

pt = 3;
ptripfl.cf = 1;
}

elee
if(strcap(yytext,"PFILENG") == 0)
{

state = J;

pt = 7;
ptriptl.tf = 4;
)

else
if(stzecnp(yyteoxt,"FREFIX™) == 0)
{

pL = 63
prripf).cts = 1;
state = 3;
)
else
1f(strcap(yytext, "GENERIC") == Q)
flag.maask |= GENERIC;
else
if(strespl(yytext, "NEXT") == 0)
flag.nask |= NEXT;
else
L1f(strcap(yytext, "NOSUSPEND") == 0)
flag.mask |= NOSUSPEND;
else
1f(strcap(yytext,“GTEQ™) ss 0 )
tlag.mask |= GTEQ:
else
if(strcap(yytext, "STARTIO™) as Q0 )
flag.sashk |= STARTIO;
slae
if(etreap(yytext,“EQUAL") =se 0 )
flag.mask |s EQUAL:
else
if(streap(yytext,"RBA™) o= 0 )
flag.sask |= RBA;
else
if(strcap(yytext,“RRN") == 0 )
flag.mask [= RRN;
else
if(otrcap(yytoxt, "UPDATL") == 0)
flag.mask |s= UPDATEL;
else
L1f(strenp(yytoxt, "MASSINSERTI™) == Q)
flag.sask |= MASSINSERY:
else
if(strcap(yytext,"ERASEAUP™) =s 0)
flag.nask |= ERASEAUP;
else
if(streap(yytext,"LERASE™) == 0)
flag.mask |® ERASE;
else
if(streap(yytext, "NAPONLY") e= 0)
flag.nask = flag.mesk * DATA;
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else
if(strcap({yytext, "DATAONLY") == Q)
tlag.nash = £lag.nask ° MAP;
else
if(strcap(yytext,"CURSOR™) == 0)
flag.mask {*= CURSOR;
else
if(strcap(yytext,“FRELKD") s» Q)
flag.mash {= FRELXS;
else
if(sctrcap{yytext,“FRSET") s D)
flag.mask (= FRSET;
else
1f{strcapl(yytext, "MAIN") == 0)
flag.sask (= HAIN;
else
if{strcap(yytext, "ALARN") == Q)
flag.mask |= ALARYN;
else
if(streap(yytext,"ALL") es 0)
flag.msask |® ALL;
else
if{stzcapl(yytext,“ASIS") =2 0)
flag.mask (= ASIS;
else
if(strcap(yytext, "AUXILIARY") s= 0)
flag.mask {= AUXILIARY;
else
1f{strcmp(yytext,“LAST") == 0)
flag.mask |= LAST;
else
if(strcap{yytext, “"PAGING™) o= Q)
flag.mask |= PAGING;
else
if{strcap(yytext,"WAIT") ss 0)
£lag.mask = WAIT;
olse
if(scrcap(yyteaxt, "PRINT") =2 0)
flag.aask |= PRINT;
elae
{
printf("ERROR in EXEC CICS command at line MW\n",1n);
state = 0;
end2: ;
}

}

}
(" { if { state =» Q)
fprintt{yyout,"\s",yytext);

{
if(state = )

{
printf(“ERROR in EXEC CICS comaand at line Va\n",1ln):

state = O3

else

)
else
{
stats = 4;
)
}

)
“END-EXEC™/[” "\n] { 4t ( state =s 0)
fprintf(yyout,“Ns”",yytext);
slse
{
1f(atace > 2)
{
printf("ERROR in EXEC CICS comsand at line 8a\n",l1n);
state = 0O;
H
eloe
{
state = 03
{f(Istate == 0)
{
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for! 1 w 2; 1 < B; ie+)

{
sw.~ch{i)
{

cass 2:

sftperfil.le)
flag.mask |s LC2:
else

breek;

case 3:
it(per{i).le)
flag.sask |® LC3;
break;

case 4:
if(prr(i).le)
flag.sask |= LC4;

break:

case 9:

i1f(per{i).le}

flag.sask |= LCS;

break;

case 6:

if(perli}.le)

flag.asask |= LCé¢;

break;

case 7:

1f(periil).le)

flag.mask |5 LC7;

break;

)

}

if(strcapl(lang,"c”) == 0)
{
1e(ptr{1).per[0). = *\O' && ptrlll.cf t» 3 k& flag.func != D)
fprantf(yyout,” SFIR = (char *)Ss;\n",ptr(l).ptr);
}

else

{
if(prr{1).ptr (0} != °*\O')
{

tf(per(2).ptr(0) == °\O°' && ptr{l}.tf != 3 && flag.cmd == 3
{flag.mash |= LC2; flag.sask |= SLC2; ptr(2).1c = &3
}
if(ptr{il.tf '= 3 §& flag.func != 0 )
{

strepy(string,.per(l).ptr)s

site ® c2cob(mtring,ptr(l}.%f);
sf(streeplptr(l).ptr, "DFHCONNAREA™) == 0)
prrl{ll.tt = 3;

else

tprintf({yyout,”_SPTR » Na;\n",stringl;

)}
1f(perr(3).pez[0) != *'\NO')

{
iftptr{a).pez (0] == "\0O' && flag.cad == 3)
{ flag.aask |= LC4; flag.mask |= SLC4; prtrid).lc = &5 )
}
)}
tpronte(yyout,"CANI(V",*x);
for{ i = 1; & € 8; aee)

{

switch(ptril.le)

{

case 1: case 23 case 6:
tprxnt!(yyout.‘.\”\l\".ptrli].ptr):
break;

default:

ittptr{i).ptr(0]) == *'\O')
tpringf{yyoutr,.",0%);
elee

{
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if(streapilang,"cobol™) s=s 0)
{

sizte v clcob(ptr(i]).ptr.ptrli}.te);
1f( size =3 0)
{
printf(~invalid arguaent Vs in EXIC CICS at line N&\n",ptr{i).ptr.ln);
goto endb;
)
if( 4 == 1)
{
1€(ptr(2]).1c == §)
;p:;nt!tptr[Z).pt:.'ld'.nt:c):

1€( 1 == 3)

<

1f(per(4).1e == §) ]
sprintf{ptz{4]).prr,"%d",0ize);
)

1£( (4 »= 1 &§ ptr{l).tf *= 2) && flag.func != 0)
fprintf(yyout,”,\&_SPTR");

elee

fprirtf{yyout,.”,vs”,prri).ptr);

)

else
ouxteh(p;r[l].t!)
{

case l: case 2:
3f( 1 s= 1 &8 flag.func != 0)
tprantf(yyout,",.\&_SPTR");
else
fprantf{yyout,”,(char *)Vs",ptrli).ptr}:
bresk:
defaclt:
fprantf(yyout,”,(char *}\&As",ptrli].ptr);
}
}
} /* end switch */
)
tprintf(yyout,")s\n");
endt: for( i = 1; 3 ¢ 8; 1 +v) per{i).per([0] = 'N\O°;
/¢ print STS statement for loop ends here */
) }
} /¢ else condition ends here */
b
)}
{A-2a-3_)[A-2a-120-9_J*: (
fprintf(yyout,"Ss\n",yytext);
gprintf(yyout, " SE(_HCOND != 0) {\n");
!printt(yyeut,'xt(act:np!_ﬁS(STATUS].jbu!) ss 0) {(\n")
gprintf(yyout,” _HCOND = 0; \n"):
fprintf(yyout,"longjimp(3Ibuf, 0)s\n"3
fprintf(yyout,”™) )} \n" )3

H
\&{A-2a-3_) (A-2a-320-9_\([\]J\-]* { if ( etate == 0)
fprintf(yyout,“Ve", yytext);
else
{
if(state != 4)

{
printf(“"ERROR in EXLC CICS comaand at line V8\n",.1n);

state = 0;
)}
slse

{
state = 9
strepy(pte{pt].per,.yytext);

)
}
(A-Za-2_)(A-Za~20-9_\N[\}\-]* { 4f ( state == 0)
fprintf{yyout,"Vs",yytext);
else

if(state != 4)
{
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printf("ERROR (n EXEC CICS comsand at line e\, 1n)y
state = 0,
)
eloe
{
stated:
state = §;
1f{flag.cnd == 6)
{
if(strcap(lang,"codol™) == 0)
{

if(glabel(string,yytext) == -})
{

printf("ERROR IN EXEC CICS COMMAND at line sd\n",1n);
prantf(~“invalid paragraph or section naae - LY AN ¥
state = 0;
goto endd&;
)
b
else
strepy({string.yytext);
switch{flag.func)
{
case 1:
case 2¢
fprintf{yyout,” goto Vs:\n".string);
break;
case 3:
break;
defaulv: 3
}

else

strepy(per(pf).ptr,.yytext):
endd: ;

}
}
*[A-Za-20-9_\-)*" { if ( state == O)
/% literals name */
tprintf(yyout,"\s",yytext);

else
{
if(state = 4)
{
printf("ERROR in EXEC CICS command at line 4\n",.1n);
state = 0;
)}
else
{
state = 5;
st(ptript].tf == 1 )
{
strepy(string,yytext);
string(yyleng = 1] = °'\0’;
strepy(ptr(pfl.ptz. string+l)y
ptz(pf).lc = 13
}
else
{
printf(“ERROR in EXEC CICS command at line Sd\n".1n
printf(~invalid use of litersl\n”);
state = 03
}
)

)
[{0-9]* { 1f ( state == O)
fprintt(yyout,”Na",yytext),
slse
{
if(state !®= 4)

{
prantf("ERACR an EXEC CICS coasand at line s\n",.1n);

state = 0;
)
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else
{
state = 5;

itiper{ptl.tf =s &)
{
strepytptr(pt].ptr,yytext);
ptriptl.lec = 2:
)

elsse

{
printf("ERROR ia EXEC CICS coamend at line %8\n",1ln);
praintf("invalid use of constantia”);

state = O;

)}

)
)
)" { i ( state == 0)
gprintf(yyout,"Ve",yytext);

else
{
if(state '= 8)
{ .
printf("CRRCOR in EXEC CICS coamand at line N3\n",1n):;
state = 0;
}
else
{
state s 2;
Lf(jstate == 1) goto stateé;
)}

/¢ TEST PROGRANM v/

#inciude "STSHAPL.M"
#include “demctest.h”
#include "STATUS.R"”
#include “handle.h”
#include "STS.h"
#include "CA.RN"
aain(arge.argv)

int arges

char *argv(]);

struct MENULl *tan;

struct gecl buf;

ursigned short length;

char *twaarea;

char dkey{10);

char yyy[10]:

char dnase(10});

char fdata{9l};

char xxxx{%0);

unsaigned short dlength;

unsigned short plength;

unsigned short klength;

unsigned short )Jnaae;

int vyy:

char *data;

char ?*label;

data=(char *) &(duf);
strcpy(xxxx,"Desctest progras Entry Point\n");
labels{char *)(xxxx);

EXEC CICS INIT CAARG(argv) CAMIB(CANIB) CACOMMARLA(COMMAREA) END-EXEC
EXEC CICS ASSIGN TWALENG(length) END-EXEC
i1f(length > 0)

{
LXEC CICS ADDRESS TWA(twaarea) END-EXEC

)
EXEC CICS WRITEC TD QUEUE('INQ1') FROK{label) LENGTH(40) END-EXEC
agaan:
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EXEC C1CS HANDLE CONDITION MAPTAIL (SHAP)
DUPREC(DUPRECORD)
ERROR(erz_ttn)

END-EXEC
EXEC CICS IGNORE CONDITION NOTEFND END-EXEC
EXIC CICS RECEIVE MAP( 'NMENUL‘) MAPSET(°STSNAP1') SCT(ma) END-LXIC
‘tor(yy*03yy<9;:yY**)
dname(yyl}s°'\0';
|trncpy(dn;nc.n-->r1tkbl.l):
tor(yye0;yy<9;:yye++)
dkey(yyl="' ';
dkey(91='\0";
atrncpy(dkoy.ln-)rI:LDZ.n-->FIELD2L);
switch(an->FIELD4[0]))
{
case '1':
LXLC CICS LINK PROGRAN( 'demotran’) END-EXEC
LXEC CICS SEND MAP({ 'MENU1') MAPSET('STSMAPL') MAPONLY CURSOR ERASE END-EXEC
gozo again;
case ‘o'
klength=10;
dlength=80;
EXIC CICS STARTIN KLYLENGTH(Xlength) RIDFLD({dkey) DATASET(dnane)
END-EXEC
EXEC CICS READKIXT INTO(data) DATASET(&nane)
LENGTH{(d1length) END-EXEC
otrnepy(ln->rIELDZ.but.koyticld.9)l
lt:ncpy(nn->rI£LDS.bu£.210162.50)J
EXEC CICS SEND MAP{'MENUl') MAPSET( ‘STSMAP1*) CURSOR FROM(as) END-EXEC
preak:
case ‘T’
Rlength=10;
dlengtheél;
EXEC CICS READ INTO(data) KEYLENGTH(klength) RIDFLD(dkey} DATASEI(édnane)
LENGTH(dlength) END-EXEC
if(STATUS>0)

{

EXEC CICS SEND MAP("MENUL1') MAPSET(*STSMAP1') MAPONLY CURSOR ERASE END-EXEC
goto again;

)}

ltrnepytln->FItLD2.but.loy!ield.O):

tttncpy(nn-)FIELD3.buz.tzoldz.so):

sa->FIELD4A[0)=s" '

strncpy(sa->FIELD].” ~,8);

EXEC CICS SEND MAP({ 'MENU1') MAPSET( "STSMAP1') CURSOR FRON(am) END-EXEC
break;

case '&°:

klength=10;

dlengthsbl;

EXEC CICS READ INTO(data) KEYLENGTH(Xlength) RIDFLD(3hey) DATASET(dnane)
LENGTH(dlength) UFDATL END-EXEC

1£(STATUS>0)

{
EXEC CICS SEND MAP('MENUL') MAPSET( 'STSMAP1 ') MAPONLY CURSOR ERASE END-EXEC
goto again;

}

o:tnepy(l-->rIthz.but.hov!icld.S):

ntrnepy(-:->rItLD3.bu¢.t10142.50)3

aa->TIELD4([0)="' *3

an->FIELD4Le-1;

EXEC CICS SEND MAP('MENU1') MAPSET('STSMAP1*) CURSOR TRON(sa)} IND-EXEC
LXEC CICS RECEIVE MAP( 'MENU1l') MAPSET( 'STSHAPY') SIT(msa) END-EXEC
1f(an->F1LLD4[0)=s='d")

LXEC CICS DLLEIL DATASLET(dname) END-EXEC

else

LXEC CICS UNLOCX DATASET(dname) END-EXEC

LXEC CICS SEND MAP('MENUL‘') MAPSET('STSNAPL®) MAPONLY CURSOR ERASE END-EXIC
goto again;

case ‘'u’:

kiengthel0;

dlengthsé60;

EXEC CICS READ INTO(4ata) EEYLENGTH(Rlength) RIDFLD(dRey) DATASIT(dnane)

LENGTH(dlength) UPDATE END-EXEC
L2(STATUS>0)
£ .
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LXEC CICS SEND MAP(°MENU1') NAPSET(*STSMAPL ') MAPONLY CURSOR ERASE END-EXEC
goto again;

)}

ltrncpy(nn-)tItLDZ.bul.kcyttola.’):

ottncpy(nl->tZtLD3.bu£.210142.50):

CLXEC CICS SEND MAP({'NENU1') MAPSET( 'STSMAP1') CURSOR FRON(aa) IND-EXEC
EXFC CICS RECEIVE MAP( "MENU1') NAPSET( *STSNAP1') SET(an) END-EXEC
1£(an->FIILDILO0 || ma->FIELD4(D])!="e")

¢

stracpy(buf.fie182,ax->FIELD3, 49);

buf.f1e132[49]1%°'\0’";

EXEC CICS REWRITE DATASIT(dnase) FROM(data) LENGTH(dlength) END-EXEC
}

else

{

E£XEC CICS UNLOCK DATASET(dnaae) END-EXEC

EXEC CICS SEND MAP('MENU1') MAPSET( 'STSMAP1') MAPONLY CURSOR ERASE END-EXEC
by .

break;

case ‘&'t

dlengths60;

lerncpy(bu:.kcyticld.dkoy.!):

puf.keyfareld(9)="\0";

-trn:py(but.txoldz.-n->rItLD3.l9):

buf.f:1e142[49)s°\0";

EXEC CI1CS WRITE FROM(data) RIDFLD(dkey) DATASETI(dnane) LENGTH(dlength)
END-EXYEC

EXEC CI1CS SEND MAP( 'MENU1') MAPSET{ 'STSMAP1') MAPONLY CURSOR ERASE END-EXEC
break;

case 'e':

LXEC CICS RETURN

END-EXEC

b

goto again;

SHAP:

EXEC CICS SEND MAP('MENVU1') WAPSET( 'STSMAP1') MAPONLY CURSOR ERASE END-EXEC
EXEC CICS REIURN TRANSID('test’) END-EXEC

DUPRECORD:

printf("THIS 1S DUP-KEY HANDLEAR"):

goto agaan;

err_rtn:
goto again;
}

/¢ TEST PROGRAM FOLLOWING PREPROCESSOR */

#include “STSHMAPL.B®
#include "desoctest.h”
#include "STATUS.R"
#include "handle.h”
#include "8$75.RA"
#includs "CA.M"
nain(argec,argv)

int arges

char *argvi(]);

L4

struct MENUl *am;
struet recl dbuf;
unsigned short length;
chas *tuaares;

chazr dkey{10});

char yyy(10])3

char 4nase(10):

char fdata[91);

char xxxx{50);

unsigned short dlength;
unsigned short plength;
unsigned short klength;
unsigned short jname;
int  Yyy:

ehar *data;

char *label;

datav(chazr *) &(buf);
strcpy(xxxx,"Denotest progras Entzy Pointi\n”);
labela(chazr *)(xxXxx);
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¥YHI(O0,{char *}argv.0,0,0,0,0,0);
YHMI(339544220,(char *)&CANIB.O0,C,0,0,0,0);
¥MI(352321536,(char *)SCOMNAREA,D,0,0,0,0,0);

¥HI(100663296.0,(char *)ilength,0,0,0,0,0);

if(length > 0)
{

SPTR = (char *)twaares;
YMI(67108884,4_SPTR,0.0,0.0,0.0);

}
SPTR = (char *)ladel;
VHI{1864634368,8_SPTR,"40",0,0,"INQ1",0,0);

again:

1€(_HCOND !'= 0) {

if(set)np( _HS[STATUS).jbuf) se 0) (
HCOND = 0;

longispi{jdbut,0);

¥

H8{6S).he = )1,
STATUS = ¢%;
_HCOND = 1;
{f(eetinp(ibut) =2 Q)
goto SHAP;
_HS[33).he = )
STATUS = 33;
_HCOND = 1;
if(setiapiibut) == Q)
goto DUPRECORD;
_HS[87).he = I3
STATUS = 87;
_HCOND = 1;
if(setinp(idbut) == Q)
goto err_rtn;

_HS[32]).he = 3;
VHI(127%336968,(char *)&na,0,"MENUI",0,"STSMAPI%,0,0):

for(yysO,;yy<9.;yye+)

dname{yyl='\0';
strncpy(dnane.nn->FIlELDI,8);
for(yy=0;yy<9.yye++)

dkey[yyle' °;
dkey[9)s°\0"';
strncpy(dxey, .an->FIELD2,an->F1ELDZL);
switch(ma->TIELD4[0))
{
case 'l°':

THI(%706874088,0,0, denctzan",0,0,90,0);

¥YHI(1107630096,0,0,"MENUL1",0,"STSHAP1",0,0);

goto again;
case '8':
klengthel0;
dlength=60;
TNI(1744830464,0,0,(char *)dkey.(char *)iklength,(char *)dnane,0,0);

_SPIR = (char *)data;
VYMI(1677721600,6_SPIR,(char *)&dlength,.0,0.(char *)dname,.0,0);

stenepy(na->FIELD2,but.keyfield,9);
strnepy(ma->FIELD3, . but.£1014d2,50);

_SPTR = (char *)am;
¥HI(1107%64816,.6_SPTR.O,"NMINU1",0,"STSNAP1",0,.0);

break;
case ‘T°:
hiengthesl0;
dlengthss0;
SPIR = (char *)datas; .
VHMI(1660944384,.5_SPTIR.(char *)&dlength.(char *)dhey.(char *)éklength,(char *)dnane,
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1L£(STATUS>O)
{
YMI(1107630096,0,0, "MENU1",0,“STSHAP1",0,0);

goto again;
)
strnepy(na->FICLD2,.buf.Reyfield,.9);
strnepyian->FIELDI, buf.£:0142,5%0);
sa->TIELD4 [0)=* 3
strncpy(sn->FIELD].” ".8);
_SPTIR = (char *)us;
¥MI(1107564816,4_SPTR,0,"HENU1",0,"STSHAP1®,0,0);

break;
case '4':
Rlengths10;
dlength=60;
_SPTR = (char *)data;
YHI(1660952576.4 _SPTR.(char *)&dlength,(char ')dkcr.(chnr *)iklengt).(char *)d&nane,

LE(STATUS>0)
{
¥YNI(1107630096,0,0, "MENU1",0,"STSHAPI",0,0);

goto again;
)
strncpy(an->FIELD2.buf . keyf1el1d,9);
strncpy(an->FlELD3,but.f£1142.50);
an~>FIELD4 (D)= '
an->FIELT4L=-1;
_SPTR = (char *)as;
YHI(1107%64816,&_ SPTR,0,"MENU1™,0,"STSHAP1",0.0);

YHMI(1275336968, (char *)tan,0,"KENU1",0,"STSMAP1",0,0);

1£(ma->FIELD4[0])=='Q")
VNIt 1761607680,0,0,0,0,(chat ¢)dnane,0,0);

else
TMI(1644167166,0,0,0,0,(char *)}dnane,0,0);

YHI{1107630096,0,0,"NENU1",0,"STSHAP1I",0,0);

Qoto again;
case 'u’:
klength=10;
dlengtheé0;
_SPTR = (char *)dats;
YHI(1660552576,6 _SPTR,(char *)&dlength,(char *)dkey.(char *)Eklength.(char *)dnaae,

i£(STATUS>0)
{
YHI(1107630096,0,0, "MENUL",0,"STSMAP1",0,0)3

goto againg

)}

strncpy(an->FIELD2,but.heyfield.9);

stenepy(me->FIELD3, butf.£10182,50);
SPIR = (char *)am;

YMI(1107%564818,8 _SPTR,0,"NENUL",0,"STSHARP1",0.0);
THMI(1275336968,(char ¢)&an,0,"NENU1",0,"STSHAPI",0,0);

12(wan->FICLD3LY0 (| ma=->FIELD4 {0} !='e")
1 .
strnepy(dbut.field2,an->FICLD3,49),
buf.£1e142(49]2°\0",
_SPTR = (char *)dats;
THI(1895825408,6_SPTR,(char *)édlength,0,0.(char *¢)dnane.0,0);

)
elne

YMI{1644167168,0,0,0,0,{char *)dnane,0.0);
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VH1(1107630096,0,0, KENU1",0,"STSKAP1",0,0);

)
break:
case ‘a':
dlengths$0;
strncpy(buf.keyfield,dkey.9);
duf.xeyfield(9)=s"\0";
stzhepy(buf.fi1eld2.na->FIELD3,49);
buf.f10142[49)2°\0";
SPTR = (char ¢*)data;
VHI(1079048x92.&_5778.(chlr *)édlength.(char *)dkey.0,(char *)dnene.0.0);

VMI(1107630096,0,0, "MENU:I"~,0,"STSNAP1",0,0);

break;
case ‘'e':
¥NI(853648120,0,0,0.0,0.0,0);

}

goto again;

SMAP:

i£(_MHCOND !e 0) ¢

if(setrnp( _HS[STATUS]).jbuf) s 0) {
_HCOND = 0;

longiap(ibut,0);

Y )
VHI(1107630096.0,0,"MENUL",0,%STSHAP1",0,0);

YMI(563910272,0,0,"test",0.0,0,0);

DUPRECORD:

1£(_HCOND s 0) {

12(setymp( _HS(STATUS].jbuf) == 0) ¢
_HCOND = 0;

long)ap(3ibuf,0);

) )

PTintt("THIS 1S DUP-KEY HANDLE\n");
goto again;

err_rtn:

LE(_NCOND = 0) {

1€(setynp( _HS[STATUS).9Jbuf) es= 0) (
_HCOND = 0;

long;lp(jbuf.ﬁ):

¥} )

goto again;

/¢ YIRTUAL MANAGEMENT INTERFACE ¢/

finclude “glodbal.h"

int STATUS:
YNI(x,81,902,.903.84,0%,.86.07)
unsjigned int x;

char **gl;

char *e2;

char *%e3;

ehar *o04;

€rar *3%,

char *s8,

char *s7;

{

char stzingl20);

struct SFD flag:

unsigned int ¢*pp;

PP * (unsigned int *)&flag;
‘PP * x;

suwitch(flag.class)

case 0:
SMI(x,01,02.03,04,8%,86.87);
break;

case 1:
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THI(x.01,82,83,84,8%,26,87);
break;

case 2:
PHI(x,.2]1,82,03.84.8%,06,207);
break;

case 3:
DAMI(x.81.82,83,84,.8%,86,387);
break:

case 4:
INI(x.9),282,83,84.8%,96,87);
break;

case 5:
ITCHI(x,81,82,83,84,85,86.87):;
break;

default: ;

b

return{ STATUS);

)

/¢ JOURNAL MANAGEMENT INTERFACE MODULE o/
f#include “global.n"

#include "CHNHD.A"
Jnl(x.buft.longth.BtOID.JrILtID.JTY?ID.PRE!I!.?rXLENG)
char *length;

char *JFILEID;

char *epbyuft;

char *REQID;

char ¢JTYPID;

char *PREFIX;

char *PFXLENG;

unsigned int x;:

char string(32):
struct CHHD cad;

register ant i:

int slength;

short found;

unsigned short size;

int err; :

struet JMSGD *HSG;

char tstr{40);

struct SFD flag:

char path[80]);

char mesysadid);

unsigned short plength;

unsigned int °*p;

P * (unsigned int *)aflag:
'P.“’.

MSG = (struct JIMSGD *)TCA->MSG:
Reaset({(char *)NSG,'\0',sizecf{struct JNSGD));
*{ant *)NSG->IHD.dt1d = TCA->tid;
TCA->MSG->1HD.t1d = TCA->my1d;
MSG->4bsnask = TCA->MASK;
etrncpy(asysid,TCA~>SYSID, 4);
8tIncpy(MS5G->IHD.osysid,nsys1d.4);
StINCcpY(NSG->IKD.dsyn1d,u8ysid. 4);
MSG->IHD.¢t1i8 = '3,

MSG->IHD. 82414 = '§';
MSG->1HD.o1id = "4,

cad.req _typ = ' ',
euwitch(flag.func)

{

case 1: case 2:

plength = 0;

{E(PFXLENG '= NULL)

{

if(x & LC7)

plength = atoi{PFXLENG);
else '

sencpy({char *)Eplength,PFXLENG,2);
BeRcPY(NSG->data,PREFIX,plength);

)}

site = 0,
1f(bufgt != NULL)
{
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if(x & LC2)
size & atoi{(length):
else {

i1f(length !s NULL)
sencpy((char *)iesise,length,2);

}
if(size > 0)

{

HSG->length = size;
aencpy(L(MSG->data(pleongth] ), *Dulf,.size);
}

}

stunsigned int *)ENS5G-delid = x;
1£(JFILEID = NULL)

{

1€(x & LC4)

USG->JFILEID = atoi(JFILEID);
else
sencpy(NSG->IFILEID,JFILEID,2);

)
4£(JTYPID != NULL)

{

MSG->JTYPID({0) = JTYPID[O):

MSG->JTYPID[1) = JTYPIDI[1]:

)

slength = 36 ¢« 8 + eize + plength ¢+ 12;
cand.req_typ * ' '

SEND((char *)NSG,slength.&cad.nsysid);
NS5G->sid.sask * Q;

revd:

ead.zeq_typ = 't’;

err oRECEITE((char *)NSC,20000,4cnd. . msysid,"$"):
1£(TCA->aysd '= TCA->MSG->IHD.tid) gete revd;
/* if REQID was provided then seve to REQID ¢/
TCA->status = NMSG->sid.mask;

treak;

default: TCA->status = INVREQ:

}

)}

/* JOURNAL PROCESS */

#detine CBIDERR 19
#define DISABLED 29
#define DSIDERR 2%

#define DSSTAT a3
#define DUPKLY 38
#dafine DUPREC 33

#detine ENDDATA 83
#define ENDFILE 30
#detine LENDINPT 4
#define ENQIUSY 61
#4efine ENVDETERR &0
#define EOC 21
#define TODS 2
¢#define EQF 2
#define ERROR 87
#define EXPIRED 57
#define TUNCERR 84
#define IGREQCD 18
#define ILLOGIC 26
#define INDFHH 22
#define INCINYREQ 37
#4efine INVERRTERN 67
#define INVLDC 7%
#define INVNPSZ 86
#define INVPARIN 73
#define INYPARINSET 74
#define INVREQ 10
#define INVISREQ LT}
#define JOERR 1
#define ISCINTREQ 47
#define LENGERR 11}
#define MNAPFAIL (1]
#define NONVAL 24
#define NOPASSBKRD 16
#8efine NOPASSBKWR 17
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{
long stype:;

char dsysid 4],

char dssys(4):
int 4ti1d;
char dtiid;
char 42i.4;

char osysid(4);

char otid(4);
char otrid{4];
char otiid;
char ofiid;
char regQype;
ehar oiid;
short length;

49
¢defane NOSPACE LY
#define NOSTART 23
#define NOSTH 50
fdefine NOTALLOC 9
fdefine NOTAUTH 38
fdefine NOTEND 32
#define NOTOPEN 28
#define OYERFLOW 79
#define PARINFAIL 72
#define PGNIDERR 81
#define QBUSY 45
#define QIDERR 41
#detine QIEROD 40
#define RDATT 7
#define RETPAGE 63
#detine ROLLEDBACK &2
#define RTEFAIL 69
#define RIESOME 68

~ #define SELNERR 85
#define SESSBUSY 8
#define SIESSIONLRR &
#defane SIGNAL 14
#define SYSBUSY 7
#define SYSIDERR O
#define TIRNERR 20
#8efine TERMIDERR 1S
#define TRANSIDERR 54
#define TSIOERR 78
#define UKEXPIN 76
#define WRBRK 12
#define JIDERR 101}
#detine ITEMERR 100
#detine GENERIC 020000000
#define RBA 002000000
#define RRN 000200000
#define UPDATE 000020000
#define GTEQ 0000062000
#define MASSINSERT 000000200
#define EQUAL 000000020
#define DEEXEY 000000002
#define DEBREC 040000000
#define NUMERIC 004000000
#define STARTIO 000400000
#define NOSUSFEND 000040000
#define NEXT 000004000
#define MAIN 000000400
#define LITS 000000040
#define LITS 000000004
#define WAIT 200000000

unsigned ant cad:3;
unsigned int func:b;

unsigned int sask:24; /° raturn status code in dbmask field
/* encypted format to de Laplemented '/
char jreqléls /¢ REQOID{4) unique id assigned by 3I$ by JNIQ
unsigned short 3jf£; /*
char Jtypl2)s /* JTYPID[2] twoc bytes character data */
unsigned short pfxl; v/

unsigned short jlength:

int taask;

JFILELID

/* PPILENGY
/* length of fros field users data
char data{20000); /¢ data[0] - PREFIX if provided

data [PTILING]

5,067,072

/* & = appe b - database s-system ¢ -cos ¢/
/* orig. interface queue id ¢/

*/

- users data ¢/

50

4
¢/

¢/
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¥
struect CHMHD

{

unsigned int timeocut:lé;

unsigned int cnd:§;

unsigned iat req_typ:8;

};
struct jourmal
{
unsigned int jJrid:7; /* Hax. 100 journal files ¢/
unsagned int jrst:l; /* Disadbled =0 EKnabled =1 ¢/
unsigned int bufsize:ld; /* flush when eize in buffer 4
unsigned int status:l; /* 0 = digadled ) = gnabled ¢/
unsigned int {_o:l; /* 0 s {pput 1 = input-output e/
unsigned int eritil; /* 0 s not eritical 1 - eritical */
unsigned int pause:l; /* 0 & no pause 1 = pause v/
unsigned int retry:l; /* O = no rTetty 1 = retry s/
unsigned int £ill:4; /* Ressrved for future use ¢/
unsigned int sec; /* security sash o/
ehar yrnane[32]: /¢ path naae of log ./
)3
struet Inl
{
unsigned int 3Irid:7; /* HMax. 100 journal files ./
unsigned int 3jrat:l; /* Dieabled =0 Enabled =1 »*/
unsigned int bufsize:1%5; /* flueh when site in buffer */
unsigned int status:l; /* O = disadbled 1 = gnabled v/
unsigned int i _o:1; /* 0 » fnput 1 = input-output v/
unsigned int erit:l; /* 0 = not critical 1 - critical v/
unsigned int pause:l; /* 0 = no pause 1 = pause */
unsigned int retry:1; /* 0 = no retry 1l = retry v/
unsigned int fill:d4; /* Reserved for future use */
unsigned ant bl:1%; /* counter of data in buffer v/
unsigned ant sec; /* security mask ./
int fpre;
char *buf;
}:

#define OK O

struct Inl 3(100):;

int Jj_on;

sain(arge,argv)

int arge:

char *targv(]l:

{
int yvy;
int reize;
int 1:
struct JHSGD °r;
etruct CMHD tecd;
struct journal *jr;
int aps
int jrtbil;
int tetal:
int sflag:
int wilag;
close(2);

close(0);
printf(~STS~JRCO003 - JOURNAL INTERFACE STARTED\n");
1£((jrtdleopen("IRN.S5T5",0))<0)

< .
printf("S$TS-JRCO00! - CAN NOT OPEN STS JOURNAL TABLE - JRN.STS\n"
Pprintf(~STS-JRCO002 -~ NO JOURNALS OR LOGGING ACTIVE\n");
j_on=0;

)}

eolse

{
j_onsl;

jre (struct journal *) calloc(l,siseof (struct jJournal))y
rsizessisecf(struct journal);
while((rsise=road{jrtbl,(char *) jr.reise))ss gizssof(struct journa
{

if(3r->statusesl)

{
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ap*jr->9rid;

j{ap).atatus=l;
jlap).butsizesir=-dbuteize;
d(ap).secrjir-2s0c;
d(apl.ezitsir-derit;
Jlepl . i_o=s3z->i_0;
J[ap).pausesir-dpause;
j{ap).Tetrysjr->retry:

j(ap).buf = (char *) calloec(1.2000);
if(totalcly)

{
Af((3(ap).fpreacpen(jr->Jcnane,1))<0)
1f(3(ap).cxite=])
{
printf("Regquired Journal
exit():
)}
j[ap).statue=0;
}
eloe
( -
totalee;
dlapl.status=l;
)
)
b
)}
close(jiredl);
free(Jir);

)}
re(struct JMSGD ¢) calloc(l.sizeocf(struct INSGD));

cd=(struct CHHD *) calloc(l.sizeof(etruct CMKD));

for(;;)
{
ed->req_typ = ' ';
L£((1=RECEIVE((char *)r,20000,cd,argv[l].azgv([2](0]))as=-])
(
r->sasksINYREQ,
SEND((char *)r,1,cd,argv{1]));
goto again;
)
1t(r->4¢4i1des’d")
cd-d>req_typ * ‘'d';
slse
cd-dreq_typ = 't’';
if(j)_onss=d )
{
1f(cd->zeq_typ !'= '4°)
{
r->aask*0K;
SEND((ehar *)r,1,ed.argv(l] )y
goto again;
goto againg
)}
if(cd->req_typ !s '8’ &L Jrsecr(r-Drmask)!=0K)
{
r=>aasksROTAUTH;

SEND((ehar *)r,1l,.cd8,argv(l})s
goto again; '

)
12(3{r->3f) .statuses 0)
{

if(ed=->req_typ != '4')

{
r=->nasksJIDERR;
SEND((char *)r,l.cd.argv(l])s
goto again;

)}

goto agalin;

switeh(r->fune)

{
case 1
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$€{3r=>3L).b1l + 10 o £=>jlength > 20000)
<
write(3(r->32) . Epre, 3 {r=->32) . bus,jr->3L]1.bl);
4(r->32).b1=0;

)
aencpy(S(3[z->3£) . bufI(r->32).31]),"2222".4);
1lr=>3£).b1 = 3[2=>3L]).b) +4;
aemcpy(8(3{r->32].dut{i(r=>3£).b1]).(char *) b(r=-24tid),.4);
${r=->3£]1.51 = 3(z->3£].B]1 *4&;
Etz->3jreq{0)!a’\0")

mepy(&(3{e=->3£).buty[r=->3£].21]),2-D>3F0q,4);
(z=>3£).b1 = 3(r=->3£].bl +4;

ECr=>3typ(0):e°\0")

lolcpy(i(j[t->1£].bu![j[:-)jt].bl]).r->3tvp.2):
3{r=>3£).b1 ® J[r=->3L).b1l *2;

semcpy(&(3{r=>I€] . Dut[3(r->32).b1)),"¢", 1 );
J[e=>3£) .blee;
g{r->data[0)is'\0"')

aoncpy(i(j[:-)jt).but[j[r-)j!].bll).t-)latn.r-)jlongth):
$(r=>3£1.b1 = 3(x->3£}.b] ¢ r->3length;

1f{z=->nask & STARTIO == STARTIO)

{
stlagel;
1f(r->nask & WAIT == WAIT)
wtlagely
elee
utlage0,
break;
}
if{r->nash & WAIT =« WAIT)
) wflag=l;
else
wflagn0,
break;
case 2:
1£(3{r=>3€).b1>0)
wrate(3{z->3f).fpre,ifr=->3¢€).bus,jr->3¢£).b1);
3(r->3€).b1=0;
break;
default:

t->nask"INVREQ:

SEND((char *)r.l,cd,argv(l});
)

if({cd->req_typ!='d"’)

{

if(utlag == 1)

{
urite(3(r=>3f).¢pre,3lr->3€).bus, J[r->32]).b1 )
r->aasks0K;

1248;
SEND((char *)r,l,.cd,argv(i) )y
Jlr=>42).01=0;
utlag=0;
sflagel;
goto again;
) .
if(afleagesl)
{
r=>nasks0K;
1848;
SEND((char *)r,l,cd,argv(l]))s
write(3[r=>3L).Epre.3le=>3£).but,I[r=->3£].D1 )
$(e=->3£).b1=0;
eflage0;
goto again;

)
r->nask=0K;

148;
SEND((char *)z,1,cd,argv(l]):
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}
uflag=0;
sflage0;

L€(3(z->3¢€).k1 > 3${e->3f).bufsize);

58

urite(y[z->3f).fpre.J[r->3¢).but,3(z~>3£).b1);

3{r->3£].p1s0;

/% DLACKBOARD GENERATION AND INTERFACE PROCESS ATTACHMENT ¢/

#include <stdio.h>
finclude <signal.h>
#include "START.H"
#include "global.h”

#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/sha.bh>

#include <sys/seg.h>
char *shaat{);

char *nargv(e]):
sain(argn.argv)

ehar argn;

ehar *argvi(l;

{

int shaid;

int site;

char *ptr,.*nper;

hey_t key;

tnt 1,£4;

ILE *2p;

char string[40);

long offset;

int len;

unsigned short id;

short found;

usnask{ ):
819nal(SIGINT,SIG_IGN):
s19nal(SIGHUP,SIG_IGN):;
019nal(SIGQUIT,SIG_IGN);
iftargn ¢ 2)

{

printf{~“si1ssing arguments\n”);
printf("FORMAT IS5 ~ START ‘'SYSTEM" \n"):
exit();

)

if(scrlen(azgv(l]) < &)
L

printf("Invalid 'SYSTEM' nase\n™);
exit();

}

L1E((fp = fopen("/usr/STSCOMMON/CONFIG.STS","r+")) == NULL)

{
printf("Nissing config file\n");
exit();

)

found = false;

while( fgets({char *)Gconfig,80,fp) != NULL)
{

len = strlen(config.nane);

config.dell = "\O'y

contig.del2 = *\O';

config.dsld = °*\O',

for{(l = 03 i < 4; 4i+9)

if(config.nane(i) o= ' °) config.name[i] = *\O';

tf(otrcaplargv(l),config.name) =5 0) ( found = true; break; )

)}
if(found == false)

{

printf{"Invalid °'SYSTEN' name\n");
exit();

)

:!(-trcnp(een!tg.r!lcg.'e!!') sa 0)
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Printf("SYSTEM e is sarked off in configuration file\n",argv{l]);
exit();

1f(config.flag == *0°)

{

sise = 4096;

/* create CSA area & get the pga table */
strepy(strang, " /usz/STSCOMMON/");
strcas{string.azrgviil);

hey efrok(string,'2');

shaid = shaget({key,s11¢,01666);

if(shaid ss -])

{

printf(” STS unable toc create CWA area \n");
oexit{);

)}

key =frtoh(string,'1°);

shaid » shagetihey,si3e,01666);

if(shnid as -])

{

printf{(” SIS unable to create CSA area \n");
}

ptr = shaat(shaid,d,NULL);
config.namelen ~1) = °*\O';
strepy(string,config.pathl);
ehdir{string);

stzcatistring,"/PLN.STS™);

1£((£d = open(string.0)) < 1)

{

printf(“"Missing PLM.STS file \R");

exit();

}

read{fd,ptr,40908);

clese(fd);

config.fliag = *1°',

offset = -leny

faeek{tp.offset,l);

config.dell s ‘3°;

config.del2 = ‘:';

config.deld = ‘'3,

tozx(i & 0; 4 < 4; feo)

1f(config.nane[1] e= °*°\0') config.name[i) = ' °;
strecat{config.path,"\n");

#1fdef STSDEBUGS

printi("lens Vad\n",len);

fendit

1= 1;

turite((char *)iconfig.len.i,.£p);

fclose(fp):

PrIntf(“STS SYSTEM \s 190 started\n",argv(1]);
}

else

{

Printf("STS SYSTEM Vs is already ruaning\an“,azgvil) ),
:xtt():

nargv{0] = argv(0];
nargv(l] = argvil);
aargv(2) = "4";
config.name(len ~1] = *\0';
nargv(3) = config.path;
nargv(4) = *\0';
if(fork() == 0)
execv("dbinit" . nargv);
nargv{2) = "3";
if(fork() =se O)
execv(™idinit™,.nargv);
nargv(2) = "q",;
if(gork() == Q)
execv({"tdinit",nargv);
/0

nartgvi2)] = “c";
tf(foek() == Q)
execv("ciinit",nargv);
nargv[2) = "a";
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it fork() == 0)
execv("tsinit",nargv);
v/

}

/¢ ATTACHES USER AND ASSOCIATED TASK TO BLACKBOARD (WITH SECURITY) */

#include <Csignal.hd
#include "logon.h”

#include "gleobdal.h”
#include *START.h"
#include {sys/types.h>
#include <sys/ipec.h>
#include <sys/sha.h>

#include <syes/msg.h>
char *nargv{ld):
struct logon logon;
int pv:

int pent;
aain(argn,argv)
char argn;

char targvi):

{

int shaid:;

unsigned 1nt ssask;
int sheidi;

int shaidld;

int sise;

short found;

short efound;

short len:

char *ptr,*nptr;
key_t hey:

int status;

int £4,13

int f£ds, 3:

FILE *fp;

char string(40];
char stringl[2%6]);
char path(40]):

char tstr(l2]):
unsigned short id;
-sask(});

1t(argn < 1)

{

printf("missing arguments\n”);
printf("FORHMAT 1§ - STS 'SYSIEN' \n");
exit();

b

1£((tp *» fopen(”/usr/STSCOMMON/CONF1G.STS","r")) =« NULL)
{

princttf("Nissing config file\n™);

exit()s

)

if(strien(azgv[l])) < 4]

{

printe(” Invalid SYSTEN ‘nase - aust be atleast four character long\n™);
exit(}s;

)

found = false;

while( fgets{(char ¢)iconfig.80.£p) != NULL)

{

len = strlen(config.nane);

config.dell = '\O°',

config.deld = '\0°';

config.deld s *\0'y

for(is0; 1 € d349¢)

if(config.nans[i] == * *)econfig.nane[i] = °*\O°;
if(etrcaplazgv(l).config.nase) == 0) { found » true; break; )

1f(found =» false)

{

printf("Invelid *SYSTEN' name\n");
exit();

}
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fclose(fp);

1f(strcap(config.rflag,"off"™) == @)

{

printf("SYSTEN Vs is marzked off in configuration file\n",argv(l])):
exit();

b} .

if(config.flag =« '0')

{

printe("SYSTEM %s 18 not running\n",argv{l]);
)}

1€((f4 » open{("/usr/STSCOMMON/LOGON.STS",0})) < 1)
{

printf{"Miasing STS logon file\n"):

exit();

)

for( pecnt = 0; pent < 9; pcates)

{

printf(~STS logon:"};

scanf("\s",string);

tound = false:

af(strecap(string, "exat™) ez 0)

{

printf("goodbye\n");

exit(0);

}

lseek(£4,0L,.0);

while((pv » read(fd,(char ¢*)Clogon,eiseof{stzuct logon))) ‘= 0)
{

pv = false;
it(strcapletring,logon.nane) =ss Q)

{

PV = true:

systea{"stty ~echo™);

printf("STS Password:®);
scanf("Vs”,string):

systea({“stty echo”);
if(streap(string, logon.passwd) == Q)

found = true;

break;
else
printf{”\nlnvalid Password\n-);
)}
}

4f(found sa true) break;
if(pv o= false)
printt{"\nInvalid logon \n");
}

4f{found == falge)

{

printf(™ Sorry\n");

exit();

}

close(fd);

prantf("\n");

e1gnal(SIGCLD,SIG_IGN);

eite * 4096,

/7% create CSA area &t get the pgas table */
strepy(estrang, " /uer/STSCOMNON/");
strcat(string.argvil]);

key =ftokistring,'1');

/% get CSA area ¢/

shaid = shaget(key,size,01666);

1f£{shnid == -])

{

printf(™ STS unable teo access CSA area \n");
exit{):

}

Rey =ftok(estring,'2°');

shaidl = shaget(key,size,01866);
if{shsid] == -])

{

printf(” STS unable to create CWA ares \n");
oexit( )y

)
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strepy(string.ttyname(0))s
strcpy(path,strang);

nazgv[0] = path;

nargv(l) = ‘'\O';

key sftok(string,'1'):

ehaidd v shaget(key, HAXMEN,01666);
1f(shnidd == =-])

{

printf(™ STS unadble to access TCA area \n");
exit(0);

}

TCA = (struct TCAD *)ahmat(shsidd, 0,NULL);
pga = (struct pgsd *)shmat(eshn»id,0,NULL);
TCA->CSAID = shaid;
strnepy(TCA->SYSID,argv(l].4);

TCA->CWAID = shaidl;

TCA=>level s 1;

/t

TCA->THAID = 0;

TCA->ewaid = 03

v/

TCA=>t48 » Rey:

TCA->MASK = logon.mask;

TCA->ie_os *= logon.offset;

TCA->ie_sec = logon.ie_sec;
strepy(TCA->DID, path);

len = strlen{config.path);
config.path{len-1) = *\O';
chdir(config.path);

£4 = open({”"LN.STS".0)s

tées = opon('/utr/STSCOHHOp/XtStC.STS'.O)}
4€((41 = TRMID(TCA->TRNID.path,TCA->NASK)) != 0)

L4

suwiteh(i)

{

case 1:

printf{~can not open TERN DEFINITION PILE TRM.STS\n");
exit();

break:

case 2!

printf(“missing terainal definition in the TRM.STS file\n™);
exit();

breah;

case 3:

printf(~Security violation - Peraission Denied\n®};
exit();

break;

)

}

TCA->type = 0;

tstr[8) = ‘\D’;

TCA->ayid = 0;

string{4) = °*\O';

foz(:;)

{

f£flushietdin);

printt("Enter Task 1D:");

seaset.stringl, \0',256);

tetrd4] = '\O';

gets(stringl):

semcpy(string.etringl,4);

af(strien(atringl) < 4) printf(“INvalid task ID\n"); goteo ender; )
1f(stzcap(otring, "exit™) == 0) break:

found ¢ false;

for(4i = 02 4 < PISIZE; ie++)

{

nclepy(tltr.pg-->pgl{1].oxoe_yotb,l)t

#1tdet STSDEBUG

printf(”"value of task age\n",tstr);

fandif

1f(strecap(tetr,string) o= 0) { found = true; break; )

)
i1f(found == false)
{
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printf("Invalid Task ID\n");
goto ender:

)
1f(pga->pgn[i).sec_mask)

L4

L2(TCA->ie_sec)

{

1seek{4,ICA->ie_o08.0);

SE(TCA->HASK & _1ES)

{

efound = false;

while((3 * resd(4.stzing,4)) != 0 && seacap(string,®=--=-",4) != 0)
{

if(nescap(string,tstr, &) == 0) { efound » true; break; )

)

)

elee

{

efound = true;

while((3J = resd(d,string.4)) != 0 && seacap(string,”---=",4) != 0)
{

Ltf(mencap(string,tstr,4) == 0) { efound = false: break; )

}

)}
iflefound == false)
{ printf("Task {8 not authorited to run\n™); goto ender; }

}
LAE((TCA->NASK & _ES) || (pgn->pga(i].sec_mask & _ES))
{
snask = TCA->NASK & _ES;
1t((pgm=->pgn{i).sec_mask & saask) ‘= pga->pgali).sec_mask)
{ printf("Task i3 not authorized to run\n"); goto ender; )

alse
{ printf("Task is not authorized to run\n"); goto ender; }

)

TCA->tptr * i:

.cl:py(TCA->rlbu£.ltringl.atrlcn(ltrinql));

TCA->rzev = 1:

TCA->flag |= RRECYD;

TCA->pptr * i3

TCA->AID = ‘\'‘';

TCA->ayid = TCA->ayid ¢+ 1;

TCA->aesalist.snext = (STS_mp *)E(TCA->eadr):
TCA->sealist.manext->alen = MAXNEN - sizeof(struct TCAD) - 4;
TCA-S>madr = (int *)TCA;

TCA->nadr = TCA->madre¢({MAXMEM-sizeof{struct TCAD) ~ 4)/4)s
seacpyltstr,pga->pga(i]l.phy_verdb.8);

if(fork{) == 0)

execv(tetr,nazgv);

wait(&status);

ender:

)

LE(TCA=>THAID ‘= 0 && TCA->TWAID != -1)
shactl{TCA->TWAID,IPC_RMID,NULL);
L£(TCA->cwaid '= 0 && TCA->cwaid != -1)
shactl (TCA->cwaid,IPC_RMID,NULL):
shactl(shaidd,IPC_RNMID,NULL);

exit(0);

/¢ RESERYED SPOT BLACKBOARD COMMUNICATION ROUTINES ¢/

finclude <sys/types.h>
#include <oys/ipc.h)
#include "CNHD.R"
#includs Cays/neg.h
#define NULL O
#define NOWAIT 01
struct asgbutl

{

long atypes

char atext(65%38);

¥ ]
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RECEIVE(data,length,.cad,eysid,148)
char *datas;

struct CHHD *ecad;

int length:

char *sysid;

char i1id;

{

struct ssgbufl ‘msgp:

long asgtyp;

int msqid;

int rtrn;

key_t key;

int mesgflg:

char °*xx;

char string{40]:

negflg = 0;

aesgflg (= MSG_NOERROR;
strepy(stzing, "/ust/STSCONMON/");
strncat( string.eyeid,d);

key sftok(string,1id);

s8qid = asgget{key,0168606);

segp = (struct msgbutfl ¢)data:;
if(cmd-d>req_typ == "t’) ssgtyp * °*(int *) &(datall2]);
else

asgtyp * 1;

xx = (char *)as¢p:

if(cnd->cnd & NOWAIT)

asgflg (= IPC_NOWAIT;

rtrn ®= psgreviasqid.negp.length.negtyp.nsgflg);
return(zrtrn);

)

/% RESERVED SPOT BLACKBOARD COMNUNICATION ROUTINES ¢/

#include <stdio.h>

#include <aya/types.h>

#include <sys/ipc.h>

#include “CHHD.R"

#include <ays/msg.h>

#define NULL O

#detine NOWAIT 01

FILE *CTRACE:;

struct magbufl

{

long mtype;

char mtext[685233%]),

1 ¥

SCND(data.length,.cad,systid)

char *data;

int length;

etruct CHHD *cad;

char °*sysid;

{

int rern;

int msgid;

key_t hey;

chaz stzang(40);

char msysid[10);

struct msgbutfl *esgp:

ssgp * (struct megbufl ?)data;

senset{nsysid, '\0',10);

strncpy(msysid, &{datafd4}),.4):

suitchicnd-dreq _tyYp)

{

case 't':
ssgp-datype = 0;
break;

case 'r’':
Begp-dmtype = 1; -
strang (0] = dataflé);
-4atall?] = datalls]:
datall?) = stringl0]):
break;

dreak;

/¢ DBMSQ or C1 ¢/

70
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case ‘V': case '8't cass 'c’'s case ‘3’3
if(cnd-d>req_typ *= ‘¢’)
strncpy(é(datald) ), oyeid, 4}
segp-datype = 13
dataflé] = cad-dreq_tYPs
te(dactall?) = 'e")
data[17] = data(32);
break;
default:
datal6] = dataldld];
ssgp->atype = 1;
)
1f({magp->ntype »= 0) msgp->atype = ¢(int *)§(datall2));
strecpy(string, " /usz/STSCOMMON/");
strncat(string.meysid, d);
key = gtok(string.dataflé]);
28gid = nsggeti{key,016066);
if(cmd->cnd & NOWAIT)
r:turn(lngnnd(lcqid.algp.longth.xrc_ﬂOHAIT))s
else
:oturn(--g-nd(.aq&d.:-gp.langth.NULL)):

/7* BLACKBOARD-TO-BLACKBOARD SWITICHING +*/

#include “global.h”
#include "CHMHD.B"
struct CID

NSG_T IHD;
char data (20000}
)
sain(narg.argv)
int narg;
char *argvi{l:
{
extern int errno;
char stringll2]);
struct CMHD cad;
register int i;
int slength;
short found:
int size.ksize;
struct SFD *flag:
iat length;
char path(2586];
char *data;
struct CID CI;
data » (char *)&CI;
for(i;)
{
cnd.roq_typ = ' '
length = RECEIVE(data.20000,6cnd,argv(l).argvi(2](0]);
it¢({strncaplargv([1]),.Cl.IHD.dsysid,4) != 0}

{
sencpy(CI.IHD.osys4d,.C1.IHD. . doyeid.4);
sencpy(CI.IHD.dsys1d,.azxgv{l),.4);
sencpy(string.b(datafd]).14);
sencpyib(datafd] ), b(datafiB]).14);
sencpy(b(data(l8)).string,14);
senset(string,'\0',10);
sencpyl{otring.Cl.IKD.doysid, . ¢);
cnd.req_typ * ‘e’

C1.1IKD.dfiid = ‘¢°3

Cl.IHD.zegtype = ' °;

)
elee
L4
42(CI.IND. 42418 os *¢° §& CI.IHD.At14d == ‘¢c’)
( -
csd.zeqg_typ = ' 3
)}
else
{
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nencpy(string.&{data4)). 14

74

mencpy{b(data(4)), 6(data(18)),.14);

sencpy(&(datal8) ), etring,14)3
set{stzing.,'\0',10);

nencpy(string,CI.IHD.deysid,d);

lel‘
'e|’

end.reqg_typ *
CI.IND.dti2d =
)

)]
.;END( data.length,icad,otring);
)}

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-
tem 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 £0
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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