Rochester Institute of Technology

RIT Digital Institutional Repository

Theses

1984

GPSS Compiler/Simulator

Jacquelyn Van Dellon

Follow this and additional works at: https://repository.rit.edu/theses

Recommended Citation
Van Dellon, Jacquelyn, "GPSS Compiler/Simulator" (1984). Thesis. Rochester Institute of Technology.
Accessed from

This Thesis is brought to you for free and open access by the RIT Libraries. For more information, please contact
repository@rit.edu.


https://repository.rit.edu/
https://repository.rit.edu/theses
https://repository.rit.edu/theses?utm_source=repository.rit.edu%2Ftheses%2F7545&utm_medium=PDF&utm_campaign=PDFCoverPages
https://repository.rit.edu/theses/7545?utm_source=repository.rit.edu%2Ftheses%2F7545&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:repository@rit.edu

1. Preliminary Information.

1.1. Title and Acceptance Page.

Rochester Institute of Technology
School of Computer Science and Technology

Thesis:
GPSS Compiler/Simulator

by
Jacquelyn Van Dellon

A thesis, submitted to
The Faculty of the School of Computer Science and Technology,
in partial fulfillment of the requirements for the degree of
Master of Science in Computer Science

APPToved DY e cnnree s nnr e nne e e s e enrane eeerersesesnneseseseererannnssnsnererrarternetentrnrrrnns
(James Carbin - committee head)

(Guy Johnson)



Title of Thesis : GPSS COMPILER/SIMULATOR

/ JACQ\’ﬁ‘—Yﬂ ................ V A)‘)EL—‘—O‘J ...................................... hereby grant

permission to the Wallace Memorial Library, of RIT, to reproduce my thesis in whole or in
part. Any reproduction will not be for commercial use or profit.

(Jacquelyn Van Dellon)

..... g. 7/34

DAT



1.2.

9.
10.

Table of Contents.

Preliminary Information.

1.1 Title and AcCeptance Page........cccoovucveeeeeieirese e nes 1
1.2, Table of CONtENtS.........ccoovivivivecceecccec e eer s 3
1.3. ADSIFACK........coiiiiiiii e e s 5
1.4, Key Words and PRrases.........cccceeveeeimneceiceece s sesneseeesessnnee s e 6
1.5 Computing Review Subject Codes.........ccoovivvviniineiiieeeecreesen s 7
introduction and Background..........cccceevvriniceceene i 9
Functional SpeCifiCatioN........ccveiiiiieiieieeec et ees e sr s e 15
Architectural Design.

4.1.  Parser and Symbol Tabie DeSign........cccccverviriveieieirennnireseesresreasseeseens 17
42. Pseudo Code Generator Design.........ccccocevvvvrererreieeneeeseereseseesnnesnee s 18
43. Simulator and Statistical QUEPUL........cccceeeevierieiiecierrcre e 21

interface Specification.
5.1. External INterfaces..... ... vt s 23

5.2. Internal INterfaces.........ccovvvveii i 23
Module Designs.
6.1. Processor MOAUIES..........ovveircreiiivissieee e s e e 25
6.2. Communications among Modules.........c.covvvierceniriinicrcecceeee e 25
Verification and Validation.
7.1. Test pian.
7.1.1. Parser and Symbol Tabie.......cccoccvveririinenvncr e, 27
7.1.2. Pseudo Code Generator.........ccccviveeeeeeiinsieee e e e 31
7.1.3. Simulator and Statistical Qutput...........ccccev v, 31
7.2. Test Procedures.
7.2.1. Parser and Symbol Table.........coovvivirririiiin e e 38
7.2.2. Pseudo Code Generator......cccccoccevvrerrrrrreerrrersveessrseessessnsnneeessennnns 38
7.2.3. Simulator and Statistical QUIPUL........cccuvvuirriivin i 38
7.3. Test Resulits.
7.3.1. Parser and Symbol Table........ccccvevmririeiirir e 39
7.3.2. Pseudo Code GEeNErator..........ccecvvrererinerrmsinns st snneeneesns 82
7.3.3. Simuiator and Statistical Qutput........ccccvvrrieniiiicicn e, 159
Conciusions.
8.1. Problems Encountered and Solved........c...ooevvvvvninvnniinneecneen, 181
8.2. Discrepancies and Shortcomings of the System.........ccocvviiiiiinninn, 181
8.3. Lessons Learned.
8.3.1. Alternative Approaches for improved System........cccccvvvnnniennnn 181
8.3.2. Suggestions for Future Extensions..........cccvevivninncnninnnnnnnenn, 182
8.3.3. Related Thesis Topics for the Future......c...ccccvvrvviniinnininine 182
BIblIOGrAPNY..co v 183
[0 Y0 1 T0) C= TN 185



11. Appendices.

12.

13.

11.1.  Appendix A BNF grammar of GPSS language.............coou.... 187
11.2.  Appendix B Individual parser test programs...............covneee... 189
11.3. Appendix C Traffic program to test statement interaction..... 207
11.4. Appendix D Error table for the GPSS parser...........c.ccccueuue.. 209
11.5. Appendix E Program to verify random number uniform
distribUtion.....cccoevevecicce s 213
11.6. Appendix F Command Definition File for GPSS command 216
HNE...oiiii et
11.7. Appendix G GPSS module interconnection............ccccevvenvennne, 217
11.8. Appendix H GPSS internal architecture..........ccccceeevvereriennnnn, 223
Program Listings
12,1 PaSS 1 @NA H00IS.......couceceeeeeieeeeeeeeeeereeeses e e s e e s ereressereeeseeseresesanan 231
12.2 PSS 2.eiiiiceiitictieeeeteeee e e e es e et sttt er s e s et et et as e e e e et anas 282
12,3 SIMUIALOr @NA LOO0IS........cveveveeeeeeeeeeeeeiee e eeeeeeeceree e e e esseeesse e e seesenens 287
124 # include files @nd lNK fil......c.eeoveeeeeeeeeeeeee e eeeeeeeeereesseeeaeeeseeees 330
User Manual.
1.1, IMEOGUCHION....cviceieicces et ee e eee e ees e e e e eeas e e e erere s e ananes 337
13.2.  CONrOl StAtEMENLS......ocvcvieieieeeeees e eeeeee oo e e e ereresessseresseessans 338
13.3.  Block-Definition Statements...........ccoeeeeveeeeeeeeeeeseeeeeererereeeeseesreseeees 341
13.4.  Entity-Definition StatementS........c.ocoveeevveeeeeeeeeeeeeeeer e ereeeseeeereeresrenans 354



1.3. Abstract.

As with any large software project, the first priority of this thesis is program
correctness in the GPSS compiler and correct simulation statistics. Several distinct
processes are gone through in the construction of any compiler/simulator: development of
specifications, indication of the goals, design, implementation, evaluation, and maintenance.

The specifications of the GPSS compiler/simulator were introduced in the thesis
proposal. The VAX/VMS 11/750 will be the machine which this GPSS compiler/simulator
uses because of the supported 'C’ language, a Command Language Definition Utility, and
accessibility by this author. The implementation language, 'C’, was chosen based on ease of
readability, ease of understanding, the simple but powerful data structures in the language,
and the language’'s support of modularization.

Three milestones were identified for this thesis project: the parser, the pseudo code
generator, and the simulator. Many projects are started with only the end product in mind,
but the goals which were identified constitute essential checkpoints to validate the integrity
of the compiler/simulator.

There were three distinct design phases due to the milestone identification. The
parser design encompassed the initial modular design layout of the source code for the
entire compiler, and the design of the symbol table. Design of the pseudo code language
had two constraints imposed: the ease of representation of the GPSS language in two-
address code and the ease of integration of the pseudo language into the parser. Last but
by no means unimportant was the design of the simulator, which controls the order of events
within a model.

After each design phase described above was completed, the implementation or
writing of the source code was accomplished. The parser, the pseudo code generator, and
the simulator carried through the 'C' capabilities of modularization and readability.

Evaluation of the compiler was accomplished at three points: after the
implementation of the parser, after the implementation of the pseudo code generator, and
after the implementation of the simulator. The milestones or checkpoints specified in the
identification of goals were essential in verifying the integrity of the system.

Although maintenance is not a part of this thesis, the design phase took into
consideration the ease of adding functionality to the implemented subset of GPSS. This
compiler/simulator could be used as a base from which a more sophisticated and current
version of the GPSS language would immerge.



1.4. Key Words and Phrases.

BDT

current events
chain

discrete simulation -

language
discrete function

first pass

future events chain -

GPDS
GPSS
one-pass compiler

pseudo code

scheduler

second pass

two-address code

two-pass compiler

block departure time

the events chain a transaction is linked when block departure
time equals the current clock time

a language which can represent a network of con_1plex
interactions, many of which are occurring at the same time

a step function

builds symbol tables, creates skeleton pseudo code, and parses
the program for language errors

the events chain a transaction is linked when the transaction
has an associated BDT (block departure time) greater than the
current block time

XEROX General Purpose Discrete System

General Purpose Simulation System

fully generates the object code after one scan of the source

intermediate language which usually consists of a relatively small
number of simple operations combined to form a list semantically

equivalent to the source program |

schedules routines/functions to run in a specified sequential order
to produce simulation results

creates pseudo code for the scheduler

intermediate language representation which consists of an
operator, and two operands

fully generates the object code after two scans of the source



1.5. Computing Review Subject Codes.
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Formal Definitions and Theory

Break down of the GPSS subset into BNF representation
Requirements for implementing the GPSS compiler/simulator
Test criteria






2. Introduction and Background.

The following pages describe the process which was taken in the design and
implementation of this GPSS compiler/simulator. Although the main consideration of this
project was to deliver an efficient, well designed software package, the project's emphasis is
on the pseudo code generator and its integration into the parser.

Geoffrey Gordon, an employee of IBM, developed the General Purpose System
Simulator, GPSS, and presented the concept in two papers: "A General Purpose Systems
Simqlator” in 1961, and "A General Purpose Digital Simulator and Examples of its
Applications: Part | - Description of the Simulator” in 1962. The IBM 704, 709, and 7090
computers were the machines on which the first release of the GPSS language, often called
the "Gordon Simulator”, was implemented.

Systems engineers of the early 60's had come to realize simulation was a valuable
tqol wh.uch could be used to analyze the performance of proposed systems configurations.
Simulation, properly used, could provide valuable information by showing in some detail how

the components of a system were expected to behave.2

The problem of preparing a computer simulation in the early 1960's fell into two
tasks: first, a model of the system had to be constructed and second, a computer program
had to be written to effectively "run" the structured model. The process was simplified by
the introduction of the GPSS language. No longer were long programs required for each
model. All the engineer had to do was to describe his problem in terms of the GPSS
language and then let the GPSS simulator model the system.

The language was not designed for any particular class of systems. The aim was to
define certain basic actions which were characteristic of systems so that the program could

be applied to a wide variety of different systems applications.3 The language was targeted
for systems engineers who were not specialists in computer programming. The use of
flowcharts to describe a system was well known at this time, and so GPSS was structured as
a block-oriented language. This philosophy allowed the analyst to describe the system as a
connected network of block diagrams representing the sequence of events.

A set of 25 specific block types was defined for the first implementation of GPSS.
Each block represented a basic system action and had an associated time to perform this
action. The system was described in terms of a combination of blocks which could be used
repeatedly. General units of traffic in the system were represented by transactions, which
were defined to model the dynamic components of a system. The transaction or basic unit
of GPSS could vary in nature, depending on the system. For example, in a traffic model the
units might be cars, or in a grocery store simulation the units might be people, or in a
communication system the units might be packets. The transactions moved through the

simulation under the control of the blocks and were created and destroyed as required.4

The fundamental concepts of block-diagram structure and transactions were retained
in GPSS |l, released in 1964, and all functions performed by the earlier program could also
be performed by GPSS I|l. A summary of improvements were:

* A greater ability to sense the current state of the system, and to implement
decisions based upon this state. "VARIABLE statements” permitted FORTRAN-:like
algebraic computations using system variables. Those capabilities provided improved
control over the flow of transactions in response to the current state of the system.

* The ability to associate a greater amount of information with- each transaction in
the form of eight parameters.



x

The introduction of an indirect specification feature which permitted a transaction
to specify from its parameters the characteristics of the block entgred, rather than
requiring these characteristics be fixed for an entire simulation. This feature added
flexibility and made it possible to reduce the size of certain types of models.
* The generalization of GPSS functions to permit a wider variety of arguments and
a greater number of data points for inserting data descriptive of the system.
* An optional assembly feature which simplified the description of_ the block
diagram by furnishing the block numbers from symbolic names, and which enabled
the program to set up and call "block macros". These macros were user-defined
segments of a block diagram which could be used repetitively within a model, with
the block characteristics varied as desired.

* The ability to go into FAP (FORTRAN application program) subroutines prepared
by the user.

*

Expanded output statistics and error information.

*

Generally faster execution. 5

GPSS |II, released in 1965, was extended for use on the IBM 7040 and 7044. Several
distinct advantages, brought about by a major language design, were seen in this new
version. Time delays, which were previously incorporated into every block, were eliminated
and replaced by a single block, called an ADVANCE. Selection factors were also removed
from all blocks and replaced by the TRANSFER block. These changes redefined the whole
block structure but made the conceptual understanding much easier. A summary of other
changes to GPSS Il are listed below.

x

Increased the speed of the simulator due to the language redesign.
* Gave the user the capability of choosing a variable number of parameters per
transaction.

* Storage flexibility of automatic space reallocation, gave the user the ability to
reapportion core storage without going through a reassembly phase.

* The introduction of user chains, allowed users to create their own chains
independent of the standard Current Events, Future Events, or Interrupt chains.
* The new Attribute Valued function allowed the use of any Standard Numerical
Attribute in the specification of a function point where previously only constants
could appear.

* Increased debugging tools. The START card had the snapshot feature added,
which printed out statistics. The new block, PRINT, could print any Standard
Numerical Attribute.

* The addition of the DEPART block, split the function of the QUEUE block into
two separate blocks. This was done in order to get better statistics from the QUEUE
block.

* The addition of two new features to the SPLIT block: the ability to specify the
number of transactions to be split, and the ability to serially copy transactions in a

specified parameter . GATHER, a new block, removes transactions from the Current
Events chain until the count specified is reached.
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*

The HELP block was extended to include symbolic addressing.
* The addition of a new function, List, required the independent argument values of
the function be sequential integers beginning with 1. This feature allowed the
function to be evaluated more quickly than a comparable discrete function and, since
arguments were not stored, also saved core.

* The addition of the subroutine mode to the TRANSFER block allowed specified
subroutines to be called and returned the user to the proper block.

* The addition of two new blocks, EXECUTE and CHANGE, increased the GPSS
flexibility. The EXECUTE block allowed the entering transaction to perform the
operation of any other specified block without diverting the transaction from its
normal sequential flow. The CHANGE block allowed the user to modify the model
duhring the course of a simulation by changing any one block to a duplicate of any
other block.

The basic structure of the language has remained unaltered since GPSS Il and all further
releases are upward-compatible.8

GPSS/360, announced in 1967, was more versatile because it could operate under IBM's
0S/360 and DOS/360. The major changes to the language were:
* The addition of signed halfword and fullword parameters and savevalues
increased the range of the quantity in a parameter. Prior to GPSS/360 parameters
were considered to be positive.

* Additional Standard Numerical Attributes were added increasing the versatility of
the simulator. The new Standard Numerical Attributes were: the priority of a
transaction, the utilization and number of entries for facilities and storage, and other
statistics relating to table, facilities, queues, and user chains.

* The new blocks, COUNT and SELECT, provided the user with the means to
status multiple entities. The COUNT block determines the number of entities that
meet a specified condition within a range. The SELECT block determines the
number of an entity that meets a specified condition within a range.

* The group entity allowed the user to associate transactions based on like
attributes.

* Matrix savevalues allowed the user to access and define a two-dimensional array
of main storage locations.

* The operation of the PREEMPT now takes into consideration the priority of the
transaction; GPSS/360 allows a transaction to have a priority from 1-127.

* Eight random number generators gave the users independent sources of random
numbers. Parametric studies often require that specific delays based on a random
number in certain paths of a model be identical from run to run. The user now has
the ability to reference unique random-number generators in such paths and can be
assured that changes in other parts of the model will not affect the consistent

progress of transactions in the desired paths.9

* Boolean variables were introduced, thus increasing the logical power of the
language.

* Macro instructions were introduced, thus helping the modeler reduce redundant
code.

11



* The HELP block was introduced allowing the analyst an interface to assembly
language programs.

* An output editor and the capability of producing histograms was supplied
allowing the analyst a departure from the standard output. The new capabilities
helped to extend the outputs readability and give a more meaningful report for later
use.

Two additional releases have since been made, a second version of GPSS/360 and
GPSS V. These changes were directed mainly to simplify the routine tasks of modeling and
to relax restrictions on the size of the models. A run timer can be set to limit the total
computer execution time used. When run time expires before the end of simulation, output
is produced and the simulation run is terminated. The HELP block has been extended so
that the analyst has a simple interface to the power of FORTRAN or PL/I. Free-form coding
reduces the labor of program preparation. New types of parameters and arrays give more
flexible data handling within the model, and the number of parameters that can be

associated with each transaction has been increased significantly.10

The history, given above, shows a logical progression of the GPSS language
development over the years. The choice of a GPSS subset for this thesis implementation
was based on the history of the language and the needs of the user. Three questions
needed to be answered: 1. How many GPSS instructions were implemented for the initial
release of the language? 2. Since only the standardized report was to be allowed, what
instructions had to be included to gather the specific statistics? 3. What GPSS instructions
were needed to give the modeler flexibility?

Twenty-five instructions made up the first version of GPSS. The assumption was that
approximately the same number of instructions would give the analyst using the thesis GPSS
version reasonable modeling capabilities. Three divisions of the GPSS language, Control
Statements, Entity Definition Statements, and Block Definition Statements, were examined,
and a selection process was undertaken. The following paragraphs describe the subset
chosen, where the GPSS subset roughly corresponds to an implementation of GPSS Ill.

Within the Control Statements, the END, SIMULATE, and START statements were
chosen. The END and SIMULATE were chosen for compatibility to previous versions of the
language. The input medium in the early 1960's was computer cards and the END statement
served as the termination card for the program. Since file processing is the chosen medium
for this thesis, clearly this instruction is not required. The SIMULATE statement signifies
that the program should be parsed and simulated; if the statement was not included in the
program only the parsing phase would occur. The command line could include the required
qualifier to perform the SIMULATE instruction. The START statement marked the beginning
of the simulation phase and specified the run termination count when the model should end.
The thesis START card specifies the run termination count, an optional switch for output,
and an optional operand which specifies snap interval printout of statistics.

Entity Definition Statements define permanent entities of the model. The FUNCTION
statement was included because it allows the modeler to specify data as x and
coordinates. Only the discrete function was implemented for the thesis; GPSS V has the
capability of five functions continuous, discrete, discrete attribute valued, list, and list
attribute valued. The VARIABLE statement allows for arithmetic computations within the
model framework. The STORAGE statement was included as one of the required statements
for the standardized output.

The Block Definition Statements form the logical network of the model. The
GENERATE and TERMINATE are the most important GPSS instructions. The GENERATE
creates the transaction which enters the model and the TERMINATE destroys the
transaction. The ADVANCE block gives the analyst the capability of modifying the

12



simulation clock; delaying a transaction for a specified amount of time. The ASSIGN
instruction allows the modeler to arithmetically modify one of the ten parameters which are
logically connected to the transaction. The GATE, TRANSFER, and TEST instructions were
included to give the ability of moving in a nonsequential mode through the model. The
QUEUE, DEPART, ENTER, LEAVE, SEIZE, and RELEASE were all instructions needed to
generate the standard statistical output.

Listed below is a summary of the chosen subset of GPSS statements, and the
respective implemented version of GPSS.

GPSS statement GPSS implemented version
CONTROL STATEMENT:
END GPSS |
SIMULATE GPSS |
START GPSS 1l
ENTITY DEFINITION
STATEMENT:
FUNCTION GPSS |
STORAGE GPSS |
VARIABLE GPSS |l
BLOCK DEFINITION
STATEMENT:
ADVANCE GPSS 1l
ASSIGN GPSS 1l
DEPART GPSS Il
ENTER GPSS 1l
GATE GPSS I
GENERATE GPSS 1l
LEAVE GPSS 1l
QUEUE GPSS 1l
RELEASE GPSS 1l
SEIZE GPSS 1l
TERMINATE GPSS 1l
TEST GPSS 1l
TRANSFER GPSS 1l

The following paragraphs describe further rules and restrictions applied to the GPSS
subset of nineteen statements chosen for the thesis implementation:

Each transaction has ten parameters. The GPSS programmer does not
have the capability to specify the number of parameters per transaction, an
option introduced in GPSS Ill. Each parameter is a thirty-two bit integer,
with a range from 2,147,483,647 to -2,147,483,648.

Four Standard Numerical Attributes are allowed within a block
statement of a GPSS program: the function, the variable, the parameter, and
the storage.

Free form input has been implemented which was first seen in GPSS V.
The impact to the programmer is there are no column restrictions.

No user formatting of the simulation statistical output is allowed, the
same constraints as GPSS |l

13






3. Functional Specification.

The purpose of this thesis is to take a GPSS program using the subset of nineteen
block statements described in section 2. Introduction and Background on page 9, and parse

the program for grammatical errors, compile the program, and output a standard statistical
report.

The parsing stage of the compiler will parse from left to right checking for syntax
errors per the BNF specification of the GPSS language found in Appendix A, page 187.
Errors are flagged with an '*’ and the appropriate error message is output if the label
definition is incorrect, if the keyword definition is incorrect, if the mnemonic specification of
a comparison is not valid, if the specification of the operands is incorrect, if the correct
standard numerical attributes are not specified correctly per the keyword found on the line,
and if extraneous information is found at the end of the instruction.

The compilation of the program consists of converting the GPSS program into a
simulation usable form; an intermediate coding stage. This pseudo code generation has to
follow the mapping algorithm shown on page 20.

The pseudo code generated, from the compilation phase, is used to form the GPSS
chains. GPSS chains, both the Current and Future Events Chains, are lists of events
occurring in the model currently and in the future. The simulation phase gathers statistics
on the chains and then outputs the standard statistical report.

15






4. Architectural Design.
4.1. Parser and Symbol Table Design.

The first step, in designing the parser, was to break down the language into its basic
components, in order to aid in the decision of utilities and the design of essential modules of
code. A top down design approach was chosen, therefore the User's Manual for the GPSS
language was written. Then to facilitate the breakdown of the grammar into units, the GPSS
language was assumed to contain no ambiguity. The Backus-Naur notation was chosen to
represent the definition of the language syntax. Appendix A on page 187 contains the BNF
representation which was created for this thesis.

Using the syntactic definitions in Appendix A, the software utilities implemented were:
parsing for a correct label, parsing for an integer number, parsing for a floating point
number, parsing for an implemented standard numerical attribute, parsing for statement
keywords, getting a word, processing errors, and building a symbol table.

The compiler/simulator was designed in three segments, therefore the software
package is modularized. There is a controiling, main routine which monitors the running of
pass one ( the parser and the skeleton pseudo code generator ), pass two ( finish pseudo
code creation ), and the running of the simuiator.

Pass one has a controlling, main routine which gets a line of source code, and
passes control to the correct parsing function for the statement. The parsing of the keyword
is also implemented in modules, therefore allowing simple, quick additions of statements, and
options.

The design of the symbol table had three phases, understanding the purpose of the
symbol table, understanding what information needed to be in the symbol table, and the
method of accessing the data.

There are three purposes for a symbol table, listed in the literature read: to relate a
name (variable) to where it is used in the program, to define the data type, and to make the
internal program more concise by placing an indicator in the internal program pointing to the

symbol table entry.6 The thesis symbol table defines the data attribute, contains all attribute
information assigned to the symbol, for example FUNCTION x and y data points, and makes
the intermediate code more concise because the operands for each pseudo code instruction
are pointers to the symbol table definitions.

There are five capabilities a symbol table should have per the literature read: to
determine whether a given name is in the symbol table, to add a new name to the table, to
access information in the table, to add new information in the table for a given name, and to

delete a name or group of names from a given table.” The thesis program tool/function
which deals with the symbol table can add new symbols to the table and can search the
table for a specific symbol, to determine if the symbol has been defined or to access needed
information.

The binary tree structure was chosen for the accessing method into the symbol table.
GPSS is a simply structured language and the retrieval of information from the table was not
viewed as a bottleneck of the parser or the pseudo code generator. Thus, the increased
speed of the hash approach and the complexity of implementing such a scheme was not
justified.

The implementation language of C strongly influenced the choice of the binary tree

structure due to the ease of link representation. The following describes the main structure
of the binary tree:

17



struct SYM-TABLE

{
char *label ;
struct LAB *attr_pnt ;

struct SYM-TABLE *right ;
struct SYM-TABLE *left ;

}

The links to the lower levels of the binary tree, right and left, are represented as pointers.
The pointers make effective use of the compilers memory space. The label variable is a
pointer to the ASCII representation of the symbol again making effective use of memory
space. The label is the search field through the binary tree. The attr_pnt points to the
associated label attributes.

The label attribute structure, LAB, was designed to retain the GPSS context for each
label contained in the tree. Again, the C language strongly influenced the structure created
for retaining tnis information.

stru<{:t LAB
int lab_attribute ;
int leng_info ;
int *pnt_info ;
int func_spec ;
c}iouble *flo_num ;

lab_attribute defines the label attribute: STORAGE, LABEL, VARIABLE, FUNCTION,
PARAMETER, TEMPORARY VARIABLE, or CONSTANT. The actual label information is
pointed to by pnt_info and the length of that information is specified by leng_info. func
spec defines the type of function. Although, the discrete function only is implemented in
this version of GPSS, the variable was included for expansion purposes. The y data of a
FUNCTION statement is contained in the flo_num. The C structure allows effective use of
the compilers memory management space.

4.2. Pseudo Code Generator.

Intermediate languages can be in many forms: postfix, prefix, triples, and quadruples.
Most intermediate languages are devised for code optimization. In designing the pseudo
code generator, triples and quadruples were investigated.

Triples, or two-address code, contain three fields: an operator, and two operands.
The resuits of the triple operation is referred to in the program by the number of the two-
address code statement. The concept of indirect triples is a list of pointers to the actual
two-address code statements. When pseudo code is being optimized, indirect triples allow a
quick way to change the order of the code with out having to relocate the actual triples.

Quadruples, three-address code, on the other hand have: an operator and three
operands. The three operands are the two variables which are being operated on and the
last operand is for storing the result of the operation. Three-address code results may be
program variable or program generated temporary locations.

Operations which can be represented by quadruples and triples are: math and

arithmetic functions, assignments, indexing, comparisons, logical operations, branches,
conditional and unconditional, begin or end block, and allocation of array storage.

18



In general a compiler is described as being broken up into three phases: the lexical
pass, syntactic analysis, and code generation. The lexical pass phase scans an input string,
detects markers and key words, and reduces the input string. The syntactic analyzer takes
the inputted lexical string and outputs a tree structure division of verb, subject, and
completes the symbol table. Code generation converts the syntactic analysis to a local form.
It is common to combine the lexical and the syntactic analysis pass.

The two-address code or triples representation was the choice for the intermediate
language for this thesis. One of the major advantages of this selection was the wide range
of operations which could be produced by using triples. Not only was this suitable for the
subset of the language implemented but this allows for the expansion of the GPSS options at
a later date. Another reason the language was suited to the two-address code structure was
the GPSS operand specifications for each block statement; a minimum of no operands to a
maximum of three operands per statement. Please refer to chapter 14, the User Manual, for
an in-depth look at the syntax for the block statements.

After reading research materials which described the IBM 0S/360 H FORTRAN IV
compiler and its use of the second phase to create quadruples (three-address format) and
Control Data Corporation’'s FORTRAN extended compiler use of pass one to create a symbol
table while generating an intermediate form of code, the decision was made to redesign the
first pass of the compiler, the parser. It was clear, because of the examples of the IBM and
Control Data Corporation’'s FORTRAN compiler, several operations could be combined into
one pass of the code. The skeleton of the GPSS pseudo code could be generated in the
first pass of the compiler, therefore optimizing the number of passes being made through the
program. The second pass would be used only to complete the pseudo code structure.
The label addresses of the TEST, TRANSFER, and GATE block were the only block
statements which required completion after the first pass of the compiler.

Although the code is not used for optimization purposes in this version of GPSS,
future implementations could utili_e this facility.

The implementation language of C strongly influenced the choice of the intermediate
code representation. The C structure designed to represent the pseudo code is shown
below:

struct CODE

{
int block
int operator

SYM-TABLE *A_operand
SYM-TABLE *B_operand
struct CODE  *code_link

h

The pseudo code structure is an effective use of the compilers memory management space
because of the use of the operand pointers into the symbol table. Operator is an integer
representation of one of the thirteen block statements. The A_operand and B_operand are
pointers to the symbol table representations of the parameter, variable, function, storage, or
constant used in the block statement. This tightly linked relation between the symbol table
and the pseudo code representation avoids redundancy of information stored. The block is
an integer between 0 and the total number of blocks and is used for offset purposes. The
code_link is a pointer to the next pseudo code structure.
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The list below describes the mapping algorithm from the block definition statements
into two-address code.

Statement Operator A-operand B-operand Comment

ADVANCE advance A-operand NULL

ASSIGN neg A-operand B-operand if B-operand minus
assign A-operand B-operand

DEPART depart A-operand B-operand

ENTER enter A-operand B-operand

GENERATE generate A-operand B-operand

GATE u A-operand NULL one of the qualifiers
nu A-operand NULL listed: u, nu, sf, se,
sf A-operand NULL snf, or sne is one of
se A-operand NULL a pair of statements
snf A-operand NULL
sne A-operand NULL
bne A-operand NULL a pair of statements

LEAVE leave A-operand B-operand

QUEUE queue A-operand B-operand

RELEASE release A-operand NULL

SEIZE seize A-operand NULL

TRANSFER br NULL B-operand unconditional branch

TEST eq A-operand B-operand one of the qualifiers
It A-operand B-operand listed: eq, It, or gt
gt A-operand B-operand is a statement along
bne A-operand NULL with a bne statement

TERMINATE terminate A-operand NULL
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4.3. Simulator.

One of the tools needed to implement the simulator was a random number generator.
A VAX/VMS C random number utility was available, but had to meet a certain set of
guidelines in order to be used in the simulator. An important factor to be considered was
the period of repetition of the random number. The period was determined to be acceptable

at 232, Another factor to be considered, in the GPSS application, was the number
generated should be between 0.0 inclusive and 1.0 exclusive. The random number was

between 0 and 231-1, but a function was created to convert the number to the appropriate
range. Last but not least, the random numbers had to be evenly distributed. The C utility
provided no way to pick a variable number of seeds thus one seed had to provide the stream
of random numbers to be used in the simulator. A test program, contained in Appendix E on

page 213, verified a uniform distribution choosing every fifth number for a 10,000 number
sampling.

To design the simulator, the chain concept of the GPSS language was researched.
Due to the subset of the language chosen, the only two chains necessary would be the
Current and Future Events chains. The Future Events chain is a list of transactions whose
block departure times (BDT) are greater than the absolute clock. The transactions are
sorted on the chain by the block departure time. For this thesis application, the Future
Events chain was used for the ADVANCE and GENERATE statements because these biocks
were the only ones with associated block departure times. The Current Events chain, which
is also a list of transactions, is not sorted. The Current Events chain is serviced on a first-
come first-served basis. A priority scheme can also be attached to the Current Events
servicing. The decision was made that none of the blocks had priority over the other
therefore the current events chain is serviced with one sequential pass. An exampie of how
these two chains interact is given below.

The simulation begins by searching the pseudo code for all GENERATE statements.
A transaction is generated for each statement found and the transaction is placed on
the Future Events chain. Each transaction on the Future Events chain has an
associated block departure time (BDT). The block departure time indicates when
transaction will be scheduled to enter the model. In the next step, the simulator
checks the BDT of the transaction on the top of the ordered Future Events chain and
changes the simulation clock to correspond to this time. The transaction is then
transferred from the Future to the Current Events chain. Another transaction is then
generated for the transferred GENERATE statement and placed on the Future Events
chain. The simulator then processes the transaction through the GPSS blocks until it
can't move any further. An ADVANCE or SEIZE block are an example of a block
which causes a transaction to be unable to move to the next logical biock. The next
consecutive transaction in the Current Events chain is processed through the model
until it can’t move any further. Finally, when all transactions in the Current Events
chain have been processed, the simulator returns to the Future Events chain and
starts the circular process of transferring a transaction onto the Current Events
chain. It should be noted the only block statement which can cause a transaction to
move from the Current to the Future Events chain is the ADVANCE statement. The
ADVANCE statement delays the transaction by a specified amount of time, the delay
is considered a BDT thus the logical association to the Future Events chain.

The C structure designed to represent the transaction is used by both the Future and .
Current Events chain.

struct EVENTS

{
struct EVENTS *for_link ;
struct EVENTS *bck_link ;
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struct CODE  *cur_block ;

int BDT ;

int truth_bit ;

FAC_STATS *ptr_fac ;

int time_sez ;

QUE STATS *ptr_que ;

int time_que ;
STOR_STATS *ptr_stor ;
int time_stor ;
int bik_from ;

in param[10] ;
3

The powerful data structure capability of C allows a concise description of the transaction
information, and allows precise control over the memory management space within the
Future and Current Events chain. The for link and bck_link are the pointers which create
the double linked list structure for the Current and Future Events chains. cur_block points
to the current pseudo code statement, block, the transaction is executing. BDT, the block
departure time, is only used by the Future Events chain. The truth_bit, use only by'the
Current Events chain, is used to hold the YES/NO answer from the pseudo code comparison
statements EQ, LT, GT, U, NU, SF, SNF, SE, and SNE. ptr fac, ptr_que, and ptr_stor are
pointers to the statistics area for the model. time_sez, time_que, time_stor are simulation
times when the transaction has entered the SEIZE, QUEUE, or ENTER block respectively.
bik_from holds the number of the last block statement executed. Each transaction has ten
arithmetic parameters associated, param[10].
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5. Interface Specifications.

5.1. External Interfaces.

. The command line, which enters the GPSS program into the simulator, is the only
authorized user interface. The format of the command is:

$ gpss filename.extension

No keyboard entry is allowed to interrupt the simulation once the command line is entered.

If a cntrl Y is issued the simulation will terminate. No interactive debugging is allowed in this
version of GPSS.

5.2. Internal Interfaces.

The main process of the compiler interfaces with the VMS Command Language
Definition Utility. A Command Definition File was created which defines the command line,
please refer to Appendix F, on page 216, for the command definition. Through the use of
the VMS utilities, interpretation of the command line is extremely easy. Also, this facility
allows easy addition of new parameters and qualifiers on the command line.

Described in Appendix H, on page 223, is the internal architecture of the symbol
table, the pseudo code, the block statistics, the facility statistics, the queue statistics, and the
storage statistics. The diagrams which describe these entities are in block form which are in
one-to-one correspondence with the associated C structure. The C data structures are the
key to transferring and retaining information within the internal structure of the GPSS
compiler.
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6. Module Design.
6.1. Processor Modules.

The follovying is a verbal description of the GPSS compiler/simulator. Appendix G,
on page 217, gives a chart description of the following paragraphs.

There exists one master process, which determines whether each stage of the

compiler has completed, and if the completion state allows further execution of the GPSS
program.

Three divisions of the GPSS compiler/simulator exist under the master process, and
each has a controlling process.

The controlling process for the parser function manages the reading of individual
lines of code and determines the keyword content. Once, the keyword is determined control
is given to a specific parsing routine to complete language analysis and build a skeleton
pseudo code representation. These analysis routines control additions to the symbol table
and the printing of messages for the syntax errors detected.

The second pass of the GPSS compiler has a controlling process which reads down
the linked list of pseudo code for holes. Holes are operands whose label was not defined at
the time of pseudo code generation. The correct address of the referenced label is then
inserted into the operand field after location in the symbol table. The second pass of the
GPSS compiler is required only for the TEST, TRANSFER, and GATE statements.

The controlling process for the simulation phase manages the initial generation of
transactions and the transferring of transactions from the Future to the Current Events chain.
Once, the Current events chain has been entered, each transaction steps through the
pseudo code. A function in the simulator is executed for each pseudo code statement. This
process is continued until the run termination count has been reached and then the
statistical report is printed. The snap interval printout of the statistical report is also
controlled by the main process of the simulator.

6.2. Communications among Modules

The controlling processes, described in section 6.7 Processor Modules, page 25, are
each a separate entity and when each phase has been completed passes along the symbol
table address to the next phase. Program tools, because of their nature, have information
passed to them through function arguments; results are then returned by the way of the
RETURN() statement. In general, most other communication is done through the use of
global definitions. Listed below is a list of the global definitions used through out the GPSS
compiler.

Defined in the main controlling process:
input, source program, file pointer
line number of the source program
block number in the GPSS program
buffer location for the source line
beginning pointer of the word being processed
end pointer of the word being processed
switch, YES/NO, for a SIMULATE statement was encountered
switch, YES/NO, for an END statement was encountered
total number of syntax errors
model start information
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number of start cards

number of temporary labels

first statement of the pseudo code
last statement of the pseudo code

Defined in
switch,
pointer

Defined in

Defined in
pointer
pointer
pointer
pointer
pointer
pointer

- pointer

the controlling process for pass 1: .
YES/NO, has a label been found on the source line
to the current label's symbol table entry

the function which processes a VARIABLE statement:
the temporary variable name

the controlling process for the simulation phase:

to
to
to
to
to
to
to

the
the
the
the
the
the
the

absolute clock
switch, YES/NO, snap interval print
snap interval print out time

block statistics

storage statistics

queue statistics

facility statistics

Future Events chain

beginning of the Current Events chain
end of the Current Events chain
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7. Verification and Validation.

7.1. Test Pian.

Program correctness is an ambiguous term. Literature indicates testing of a program
is a difficuit and sometimes time consuming procedure. Proving code correctness is a
bigger obstacle when the programmer has to verify his or her own program. The role of
designer, programmer, and tester imbeds program functionality biases. Thus, some of the
obvious tests will be overlooked due to false assumptions. The rules which were used to
verify the GPSS compiler/simulator correctness were key points made in the literature read:
1. Test each field in a statement with the entire spectrum of permutations, 2. Test
interrelationships of statements. Each statement separately may not produce an error but
combined problems may be encountered. 3. The functions should be tested singularly, if at
all possible. Bugs on a low level are easier to find.

7.1.1. Parser and Symbol Table.

All program tools used in the parser module, such as GETWORD, were tested
separately before being combined with the main program interface for PASS 1.

The nineteen statements implemented in this project were tested separately and
combined. A GPSS program was devised to test each each keyword statement, this inciuded
operand permutations. Refer to Appendix B, page 189, for the test programs. Below is a
summarization of each of the nineteen test programs.

Control Statements:

SIMULATE
Test program’s function: No operands allowed for a SIMULATE statement.
Two SIMULATE statements encountered.
No label allowed.
Extraneous information found at the end of the statement.
Permutations not tested: Presence of control characters.
START
Test program’s function: No label allowed.
liegal A-operand.
Required A-operand missing.
liegal B-operand, illegal mnemonic specification.
liegal C-operand.
Extraneous information found at the end of the statement.
Permutations not tested: Presence of control characters.
END
Test program’s function: No operands allowed for an END statement.
Two END statements encountered.
No label aliowed.
Extraneous information found at the end of the statement.
Permutations not tested: Presence of control characters.
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Entity Definition Statements:

FUNCTION
Test program’s function:

Permutations not tested:

STORAGE
Test program's function:

Permutations not tested:

VARIABLE
Test program’s function:

Permutations not tested:

Block Definition Statements:

ADVANCE
Test program’s function:

Permutations not tested:

Invalid label.

Incorrect specification of the random number.
Incorrect discrete function specification.

Correct function label, incorrect FUNCTION keyword.
X data not floating point.

Y data not integer.

Extraneous information found at the end of the statement.
Presence of control characters.

No label specified for the FUNCTION statement.
Duplicate FUNCTION label.

No label specified for the STORAGE statement.
Invalid label.

Duplicate STORAGE label.

llegal A-operand.

Required A-operand missing.

Extraneous information found at the end of the statement.
Presence of control characters.

No label specified for the VARIABLE statement.
Cannot use line defined variable in the variable statement.
Checked for correct variables within the arithmetic
statements: SNA (Standard Numerical Attributes), number
(O through 9). If the variable in the expression was an
SA, the SNA was checked to make sure it was previously
defined.
Checked for correct arithmetic expressions:

exp:: = [-]Joperand operator [-Joperand | exp operator
where the operand is a valid variable and the operator is
+, -, *, or /.
Checked for undefined SNA.
Extraneous information found at the end of the statement.
Presence of control characters.
Invalid label.

illegal A-operand.

Required A-operand missing.

Checked for correct A-operand, SNA, context.
Extraneous information found at the end of the statement.
Presence of control characters.

Invalid label.

Checked for undefined SNA.

Checked for multiple labels.
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ASSIGN

Test program’s function:

Permutations not tested:

DEPART

Test program'’s function:

Permutations not tested:

ENTER

Test program’s function:

Permutations not tested:

GATE

Test program'’s function:

Permutations not tested:

lllegal A-operand.

Required A-operand missing.

Checked for correct A-operand, SNA, context.
lllegal B-operand.

Invalid B-operand arithmetic operation.
Checked for correct B-operand, SNA, context.
Checked for undefined SNA.

Extraneous information found at the end of the statement.
Presence of control characters.

Invalid label.

Checked for multiple labels.

lllegal A-operand.

Required A-operand missing.

Checked for correct A-operand, SNA, context.

lllegal B-operand.

Checked for correct B-operand, SNA, context.
Checked for undefined SNA.

Extraneous information found at the end of the statement.
Presence of control characters.

Invalid label.

Checked for multiple labels.

lllegal A-operand.

Required A-operand missing.

Checked for correct A-operand, SNA, context.

lllegal B-operand.

Checked for correct B-operand, SNA, context.
Checked for undefined SNA.

Checked for multiple labels.

Extraneous information found at the end of the statement.
Presence of control characters.

Invalid label.

lllegal mnemonic A-operand.

lllegal B-operand.

Checked for correct B-operand, SNA, context in
comparison to the A-operand mnemonic.

llegal C-operand.

Presence of control characters.

Invalid label.

Checked for multiple labels.

Checked line for A-operand and NO optional B-operand.
Required A-operand missing.

Required B-operand missing.

Extraneous information found at the end of the statement.
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GENERATE

Test program’s function:

Permutations not tested:

LEAVE

Test program'’s function:

Permutations not tested:

QUEUE

Test program'’s function:

Permutations not tested:

RELEASE

Test program's function:

Permutations not tested:

SEIZE

Test program's function:

Permutations not tested:

TERMINATE

Test program'’s function:

Permutations not tested:

llegal A-operand.

Required A-operand missing.

Checked for correct A-operand, SNA, context.

lllegal B-operand.

Checked for correct B-operand, SNA, context.
Checked for undefined operand.

Extraneous information found at the end of the statement.
Presence of control characters.

No label allowed.

lllegal A-operand.

Required A-operand missing.

Checked for correct A-operand, SNA, context.
Checked for correct B-operand, SNA, context.
Checked for multiply defined label.

Extraneous information found at the end of the statement.
Presence of control characters.

Invalid label.

lllegal B-operand.

llegal A-operand.

Required A-operand missing.

Checked for correct A-operand, SNA, context.
Checked for correct B-operand, SNA, context.
Checked for multiply defined label.

Extraneous information found at the end of the statement.
P.esence of control characters.

Invalid label.

llegal B-operand.

Invalid label.

lllegal A-operand.

Required A-operand missing.

Checked for correct A-operand, SNA, context.
Extraneous information found at the end of the statement.
Presence of control characters.

Checked for multiply defined label.

Invalid label.

lllegal A-operand.

Required A-operand missing.

Checked for correct A-operand, SNA, context.
Extraneous information found at the end of the statement.
Presence of control characters.

Checked for multiply defined label.

Label but no keyword.
lllegal A-operand.
Checked for correct A-operand, SNA, context.

Extraneous information found at the end of the statement.
Presence of control characters.
Invalid label.

Checked for multiply defined label.
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TEST
Test program’s function: lllegal A-operand mnemonic specification.
lllegal C-operand.
Required B-operand missing.
Checked for correct B-operand, SNA, context.
lllegal C-operand.
Checked for correct C-operand, SNA, context.
Extraneous information found at the end of the statement.
Permutations not tested: Presence of control characters.
invalid label.
Checked for multiply defined label.
Checked for correct D-operand label specification.

TRANSFER
Test program’s function: Required B-operand missing.
Extraneous information found at the end of the statement.
Permutations not tested: Presence of control characters.
invalid label.

Checked for multiply defined label.

A representative GPSS program was written to test the interaction between the
nineteen statements. Refer to Appendix C, page 207, for the test program. Below is a
summarization of this test program.

TRAFFIC.GPS
Test programs function: Test interaction of nineteen GPSS statements.
Permutations not tested: Presence of control characters.

Test all options of each of the nineteen statements for
interrelationship errors.

The symbol table was printed out after each test program to verify the contents.
Refer to 7.3.7. Parser and Symbol Table test results, page 39 through 81, for the symbol
table displays.

7.1.2. Pseudo Code Generation.

The redesign of the parser module, due to the addition of the pseudo code skeleton
generation, required the GPSS subset be tested for parser consistency. The same test
programs as the parser phase (Appendix B, page 189, and Appendix C, page 207) were used
for two purposes: 1. Verify the parser , 2. Test the production of pseudo code, and output
the program temporary variables which were added to the symbol tabie. Refer to 7.3.2.
Pseudo Code Generation test resuits, page 82 through 158, for the pseudo code generated
displays.

7.1.3. Simulator and Statistical Output.

The simulator required testing to verify the statistical report and to verify the internal
functionality of the chains.

Test Case 1
Test program’s function: Test evaluation of FUNCTION statement.
Test GENERATE statement with only A-operand.
Test TERMINATE statement.
Test termination count of 1.
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Test

Test

Test

Test

Test

Test

Case 2

Test program’s function:

Case 3

Test program’s function:

Case 4

Test program’s function:

Case 5

Test program’s function:

Case 6

Test program’s function:

Case 7

Test program'’s function:

Test random number generator.
Test transaction transfer from Future to Current Events
chain.

Test evaluation of FUNCTION statement.

Test GENERATE statement with only A-operand.

Test TERMINATE statement.

Test termination count of 20.

Test random number generator.

Test transaction transfer from Future to Current Events
chain. :

Test evaluation of FUNCTION statement.

Test GENERATE statement with only A-operand.

Test TERMINATE statement.

Test termination count of 100.

Test random number generator.

Test transaction transfer from Future to Current Events
chain.

Test evaluation of FUNCTION statement.

Test GENERATE statement with a function A-operand and
a numeric B-operand.

Test TERMINATE statement.

Test termination count of 1.

Test random number generator.

Tast transaction transfer from Future to Current Events
chain.

Test evaluation of FUNCTION statement.

Test GENERATE statement with a function A-operand and
a numeric B-operand.

Test TERMINATE statement.

Test termination count of 20.

Test random number generator.

Test transaction transfer from Future to Current Events
chain.

Test evaluation of FUNCTION statement.

Test GENERATE statement with a function A-operand and
a numeric B-operand.

Test TERMINATE statement.

Test termination count of 100.

Test random number generator.

Tre‘s; transaction transfer from Future to Current Events
chain.

Test evaluation of FUNCTION statement.

Test GENERATE statement with a function A-operand and
a function B-operand.

Test TERMINATE statement.

Test termination count of 1.

Test random number generator.
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Test Case 8

Test program’s function:

Test Case 9

Test program’s function:

Test Case 10

Test program’s function:

Test Case 11

Test program’s function:

Test Case 12

Test program’s function:

Test Case 13

Test program’s function:

Test transaction transfer from Future to Current Events
chain.

Test evaluation of FUNCTION statement.

Test GENERATE statement with a function A-operand and
a function B-operand.

Test TERMINATE statement.

Test termination count of 20.

Test random number generator.

Test transaction transfer from Future to Current Events
chain.

Test evaluation of FUNCTION statement.

Test GENERATE statement with a function A-operand and
a function B-operand.

Test TERMINATE statement.

Test termination count of 100.

Test random number generator.

Test transaction transfer from Future to Current Events
chain.

Test evaluation of FUNCTION statement.

Test GENERATE statement with a function A-operand and
no B-operand.

Test TERMINATE statement.

Test termination count of 100.

Test random number generator.

Test a model with two GENERATE statements.

Test transaction transfer from Future to Current Events
chain.

Test evaluation of VARIABLE statement.

Test GENERATE statement with a variable A-operand and
no B-operand.

Test TERMINATE statement.

Test termination count of 1.

Test transaction transfer from Future to Current Events
chain.

Test evaluation of VARIABLE statement.

Test GENERATE statement with a variable A-operand and
no B-operand.

Test TERMINATE statement.

Test termination count of 20.

Test transaction transfer from Future to Current Events
chain.

Test evaluation of VARIABLE statement.

Test GENERATE statement with a variable A-operand and
no B-operand.

Test TERMINATE statement.

Test termination count of 100.
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Test Case 14

Test program’s function:

Test Case 15

Test program’s function:

Test Case 16

Test program’s function:

Test Case 17

Test program’s function:

Test Case 18

Test program’s function:

Test transaction transfer from Future to Current Events
chain.

Test GENERATE statement with a numeric A-operand and
no B-operand.

Test TERMINATE statement.

Test termination count of 100.

Test a model with two GENERATE statements.

Test an ADVANCE statement with a parameter A-operand.
Test the ASSIGN statement with an addition of a numeric.
Test transaction transfer from Future to Current Events
chain.

Test transaction transfer from Current to Future Events
chain.

Test GENERATE statement with a numeric A-operand and
no B-operand.

Test TERMINATE statement.

Test termination count of 100.

Test an ADVANCE statement with a parameter A-operand.
Test two ASSIGN statements where one adds a numeric
and the other subtracts a numeric.

Test transaction transfer from Future to Current Events
chain.

Test transaction transfer from Current to Future Events
chain.

Test GENERATE statement with a variable A-operand and
no B-operand.

Test TERMINATE statement.

Test termination count of 100.

Test an ADVANCE statement with a variable A-operand.
Test transaction transfer from Future to Current Events
chain.

Test transaction transfer from Current to Future Events
chain.

Test GENERATE statement with a numeric A-operand and
no B-operand.

Test TERMINATE statement.

Test termination count of 100.

Test a model with two GENERATE statements.

Test an ASSIGN statement with an addition of a numeric.
Test an ADVANCE statement with a parameter A-operand.
Tﬁs_t transaction transfer from Future to Current Events
chain.

Test transaction transfer from Current to Future Events
chain.

Test GENERATE statement with a constant A-operand and
no B-operand.

Test TERMINATE statement.

Test termination count of 100.

34



Test Case 19

Test program’s function:

Test Case 20

Test program’s function:

Test Case 21

Test program’s function:

Test Case 22

Test program’s function:

Test an ADVANCE statement with a numeric A-operand.
Test an ASSIGN statement with an addition of a numeric.
Test an ENTER statement with a variable B-operand.
Test a LEAVE statement with a numeric B-operand.
Tﬁst transaction transfer from Future to Current Events
chain.

Test transaction transfer from Current to Future Events
chain.

Test GENERATE statement with a constant A-operand and
no B-operand.

Test TERMINATE statement.

Test termination count of 100.

Test an ADVANCE statement with a numeric A-operand.
Test an ASSIGN statement with an addition of a numeric.
Test a QUEUE statement with a variable B-operand.
Test a DEPART statement with a numeric B-operand.
Test transaction transfer from Future to Current Events
chain.

Test transaction transfer from Current to Future Events
chain.

Test GENERATE statement with a constant A-operand and
no B-operand.

Test TERMINATE statement.

Test termination count of 20.

Test an ADVANCE statement with a numeric A-operand.
Test an ASSIGN statement with an addition of a numeric.
Test a SEIZE statement.

Test a RELEASE statement.

Test transaction transfer from Future to Current Events
chain.

Test transaction transfer from Current to Future Events
chain.

Test GENERATE with a constant A-operand and no
B-operand.

Test TERMINATE statement.

Test termination count of 20 and a snap interval of 10.
Test an ASSIGN statement with an addition of a numeric.
Test a TEST statement where the A-operand is a
parameter, the B-operand a numeric, and the C-operand, a
label, is specified.

Test transaction transfer from Future to Current Events
chain.

Test transaction transfer from Current to Future Events
chain.

Test GENERATE with a constant A-.operand and no
B-operand.

Test a model with two GENERATE statements.

Test TERMINATE statement.

Test termination count of 20.

Test two ADVANCE statements with a numeric A-operand.
Test an ASSIGN statement with an addition of a numeric.
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Test Case 23

Test program’s function:

Test Case 24

Test program’s function:

Test Case 25

Test program’s function:

Test Case 26

Test program'’s function:

Test a SEIZE statement.

Test a RELEASE statement.

Test a GATE U statement where the A-operand is a
facility, and the B-operand, a label, is specified.

Test transaction transfer from Future to Current Events
chain.

Test transaction transfer from Current to Future Events
chain.

Test GENERATE with a constant A-operand and no
B-operand.

Test TERMINATE statement.

Test termination count of 20.

Test two ADVANCE statements with a numeric A-operand.
Test an ASSIGN statement with an addition of a numeric.
Test a SEIZE statement.

Test a RELEASE statement.

Test a GATE NU statement where the A-operand is a
facility, and the B-operand, a label, is specified.

Test transaction transfer from Future to Current Events
chain.

Test transaction transfer from Current to Future Events
chain.

Test GENERATE with a constant A-operand and no

B-operand.

Test TERMINATE statement.

Tast termination count of 20.

Test two ADVANCE statements with a numeric A-operand.
Test an ASSIGN statement with an addition of a numeric.
Test a ENTER statement.

Test a LEAVE statement.

Test a GATE SE statement where the A-operand is a
storage location, and the B-operand, a label, is specified.
Tﬁs@ transaction transfer from Future to Current Events
chain.

Test transaction transfer from Current to Future Events
chain.

Test GENERATE with a constant A-operand and no
B-operand.

Test TERMINATE statement.

Test termination count of 20.

Test two ADVANCE statements with a numeric A-operand.
Test an ASSIGN statement with an addition of a numeric.
Test a ENTER statement.

Test a LEAVE statement.

Test a GATE SF statement where the A-operand is a
storage location, and the B-operand, a label, is specified.
TﬁS@ transaction transfer from Future to Current Events
chain.

Tﬁs; transaction transfer from Current to Future Events
chain.

Test GENERATE with a constant A-operand and no
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Test Case 27
Test program’s function:

Final Test Case
Test program’s function:

B-operand.

Test TERMINATE statement.

Test termination count of 20.

Test two ADVANCE statements with a numeric A-operand.
Test an ASSIGN statement with an addition of a numeric.
Test a ENTER statement.

Test a LEAVE statement.

Test a GATE SNF statement where the A-operand is a
storage location, and the B-operand, a label, is specified.
Test transaction transfer from Future to Current Events
chain.

Test transaction transfer from Current to Future Events
chain.

Test GENERATE with a constant A-operand and no
B-operand.

Test TERMINATE statement.

Test termination count of 20.

Test two ADVANCE statements with a numeric A-operand.
Test an ASSIGN statement with an addition of a numeric.
Test a ENTER statement.

Test a LEAVE statement.

Test a GATE SNE statement where the A-operand is a
storage location, and the B-operand, a label, is specified.
Test transaction transfer from Future to Current Events
chain.

Test transaction transfer from Current to Future Events
chain.

Test GENERATE with a constant A-operand and a

function B-operand.

Test a model with three GENERATE statements.

Test TERMINATE statement.

Test two ADVANCE statements with a numeric A-operand.
Test an ASSIGN statement with an addition of a numeric.

Test a ENTER statement.

Test a LEAVE statement.

Test a QUEUE statement.

Test a DEPART statement.

Test a SEIZE statement.

Test a RELEASE statement.

Test a TRANSFER statement.

Test a TEST G statement where the A-operand is a

parameter, the B-operand is a constant, and the C-
operand, a label, is specified.

Test a GATE U statement where the A-operand is a
facility, and the B-operand, a label, is specified.

Test a GATE SE statement where the A-operand is a
storage location, and the B-operand, a label, is
specified.Test transaction transfer from Future to Current
Events chain.

Test transaction transfer from Current to Future Events
chain.

All test cases were executed on the Rochester Institute of Technology GPSS
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compiler running on a VAX/VMS 11/780. The results were used as a validation procedure
for the thesis output.

7.2. TestProcedures.
7.2.1. Parser and Symbol Table.

Each test program, listed in Appendix B and Appendix C, was run against the first
pass of the GPSS compiler/simulator. A command file was used to expedite the gathering
of the verification output. By assigning SYS$SOUTPUT to a file called phase1.tst, as shown in
the generic example below, the results were generated:

$ assign/user phasei.tst sys$output
$ gpss filename.gps

The actual output has been included in the test resuits.

7.2.2. Pseudo Code Generator.

Each test program, listed in Appendix B and Appendix C, was run against the second
pass of the GPSS compiler/simulator. A command file was used to expedite the gathering
of the verification output. By assigning SYS$SOUTPUT to a file cailed phase2.tst, as shown in
the generic example below, the results were generated:

$ assign/user phase2.tst sys$output
$ gpss filename.gps

The actual output has been included in the test resuits.

7.2.3. Simulator and Statistical Output.

The statistical output contained in section 7.3.3. Simulator and Statistical Output was
obtained by executing the simulator for each test case. R.LT.'s statistical output and the
thesis statistical output was placed on the same page allowing easy comparisons of the

simulations results. Also, any discrepancies in output are explained above the statistical
output.

As can be seen in the test case results, a comparison of the absolute clock times for
many of the programs differ. The difference in the philosophy of the two simulators is the
thesis absolute clock time is allowed to circulate through the current events chain on the
end termination count. R.LT.'s, on the other hand, gets to the end termination count and
immediately exits the program. Aiso, the R.L.T. simulator, for many of the programs, has a
transaction in the GENERATE current block statistics. The GENERATE statement in this
thesis works per XEROX GPDS standards which read:

After the BDT has been calculated, the transaction is
stored on the future events chain. When its scheduled
entry time (BDT) arrives, the transaction is then moved

to the current events chain.77

The transaction is not caiculated into the current block statistics until it enters the current
events chain.
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7.3. Test Results.
7.3.1. Parser and Symbol Table.

Control Statements:

SIMULATE

The parser correctly tested for no operands allowed for a SIMULATE statement, two
SIMULATE statements encountered, no label allowed, and extraneous information found at
the end of the statement.

START

The.pqrser correctly tested for no label allowed, illegal A-operand, required A-
operand missing, illegal B-operand mnemonic specification, illegal C-operand, and
extraneous information found at the end of the statement.

END
The parser correctly tested for no operands allowed for an END statement, two END

statements encountered, no label allowed, and extraneous information found at the end of
the statement.

Entity Definition Statements:

FUNCTION

The parser correctly tested for invalid label, incorrect specification of the random
number, incorrect discrete function specification, correct function label, incorrect
FUNCTION keyword, X data not floating point, Y data not integer, and extraneous
information found at the end of the statement.

STORAGE

The parser correctly tested for no label specified for the STORAGE statement, invalid
label, duplicate STORAGE label, illegal A-operand, required A-operand missing, and
extraneous information found at the end of the statement.

VARIABLE

The parser correctly tested for no label specified for the VARIABLE statement,
cannot use line defined variable in the variable statement, checked for correct variables
within the arithmetic statements: SNA (Standard Numerical Attributes), number (0 through
9), if the variable in the expression was an SNA, the SNA was checked to make sure it was
previously defined, checked for correct arithmetic expressions: exp:: = [-Joperand operator [-
Joperand | exp operator; where the operand is a valid variable and the operator is +, -, *, or
/, checked for undefined SNA, and extraneous information found at the end of the
statement.

Block Definition Statements:

ADVANCE )

The parser correctly tested for an illegal A-operand, required A-operand missing,
checked for correct A-operand, SNA, context, and extraneous information found at the end
of the statement.

ASSIGN
The parser correctly tested for an illegal A-operand, required A-operand missing,
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checked for correct A-operand, SNA, context, illegal B-operand, invalid B-ope_rand arithmetic
operation, checked for correct B-operand, SNA, context, checked for undefined SNA, and
extraneous information found at the end of the statement.

DEPART

The parser correctly tested for an illegal A-operand, required A-operand missing,
checked for correct A-operand, SNA, context, illegal B-operand, checked for correct B-
operand, SNA, context, checked for undefined SNA, and extraneous information found at the
end of the statement.

ENTER

The parser correctly tested for an illegal A-operand, required A-operand missing,
checked for correct A-operand, SNA, context, illegal B-operand, checked for correct B-
operand, SNA, context, checked for undefined SNA, checked for muitiple labels, and
extraneous information found at the end of the statement.

GATE

The parser correctly tested for an illegal mnemonic A-operand, illegal B-operand,
checked for correct B-operand, SNA, context in comparison to the A-operand mnemonic,
and illegal C-operand.

GENERATE
The parser correctly tested for an illegal A-operand, required A-operand missing,
checked for correct A-operand, SNA, context, illegal B-operand, checked for correct B-

operand, SNA, context, checked for undefined operand, and extraneous information found at
the end of the statement.

LEAVE
The parser correctly tested for an illegal A-operand, required A-operand missing,
checked for correct A-operand, SNA, context, checked for correct B-operand, SNA, context,

checked for multiply defined label, and extraneous information found at the end of the
statement.

QUEUE
The parser correctly tested for an illegal A-operand, required A-operand missing,
checked for correct A-operand, SNA, context, checked for correct B-operand, SNA, context,

checked for multiply defined label, and extraneous information found at the end of the
statement.

RELEASE

The parser correctly tested for an invalid label, illegal A-operand, required A-operand
missing, checked for correct A-operand, SNA, context, and extraneous information found at
the end of the statement.

SEIZE
The parser correctly tested for an invalid label, illegal A-operand, required A-operand

missing, checked for correct A-operand, SNA, context, and extraneous information found at
the end of the statement.

TERMINATE

The parser correctly tested for a label but no keyword, illegal A-operand, checked for
correct A-operand, SNA, context, and extraneous information found at the end of the
statement.

TEST

The parser correctly tested for an illegal A-operand mnemonic s
operand, required B-operand missing, checked for correct B-operand,
C-operand, checked for correct C-operand, SNA, context, and extraneo
at the end of the statement.

pecification, illegal C-
SNA, context, illegal
us information found



TRANSFER

The parser correctly tested for a required B-operand missing, and extraneous
information found at the end of the statement.
TRAFFIC.GPS

The parser correctly tested the nineteen GPSS statements.

»** NOTE the following pages are the parser and symbol table test results. Due to printing

capabilities of the hardware, an underscore is an undefined character. The « character is
the representation for the underscore.
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. GPSS V1.0 - May,1984
* auther: J. Van Dellon
1 L.
2 ! parsing test for ADVANCE statement
3 !
4 simulate
5 1 storage 1
6 varl variable 1
7 funcl function r,d2
8 0.1,1/0.2,2
9 ! .
10 1 label  advance '‘required operand missing
-
>> Required operands missing .
11 2 advance P1 !i1legal operand
-
>> Operand is not valid .
12 3 advance pl 'illegal operand
-
>> Operand is not valid
13 4 advance p*1 tok, parameter
14 5 advance P*1 'ok, parameter
15 6 advance s*1 ‘not allowed SNA
-
>> Operand is not valid
16 7 advance S*1 'not allowed SNA
-
>> Operand is not valid
17 8 advance v®*varl 'ok, variable
18 9 advance V®*varl 'ok, variable
19 10 advance f*1 tinvalid specification of function
-
>> Operand is not valid
20 11 advance fn*funcl tok, function
21 12 advance FN*funcl tok, function
22 13 advance 1 tok
23 14 advance a 'illegal operand
-
>> Operand is not valid
24 15 advance , 'required operand missing
L ]
>> Required operands missing
25 16 advance 1, !syntax error
- L ]
>> Syntax error
26 17 advance 400 tok
27 ) advance !syntax error
-
>> Syntax error
28 #3% advance 'illegal label
-
>> Syntax error
29 18 advance 1 . 1 'syntax error
>> Syntax error
30 end

I Z R R R R R S22 RS RS R R R RS R 2R R R R R R RS R R R R R RS YY

Symbol Table Centents after First Pass Completion

Label: 1
Label attribute: STORAGE
Length of information: 1

Label: varil
Label attribute: VARIASLE
Length of information: 2
Information stored:
1:

Label: funcl
Label attribute: FUNCTION
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Number of points in the function: 2
0.100000 1
0.200000 2

Length of information: 2

Label: label
Label attribute: LABEL

EEEEREELEEEEEE XXX LR LB LR E L XXX XXXV EEE SR E RS

Total number of errors 12

Simulation phase will not occur due to ERRORS
. GPSS exiting .
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. GPSS V1.0 - May,1984
* author: J. Van Dellon
1 !
2 ! parsing test for ASSIGN statement
3 !
4 simulate
5 1 storage 1
6 varl variable 1
7 funcl function r.,d2
8 0.1,1/0.2,2
9 !
10 1 assign 1,-1 tok
11 2 assign p*1,+2 tok
12 3 assign fn*funcl, -1 Yok
13 4 assign v*varl, +2 tok
14 5 assign 1,+p*1 tok
15 6 assign 1,+fn*funcl tok
16 7 assign 1,-v*varl tok
17 8 assign , -2 'required operand missing
-
>> Required operands missing
18 9 assign 1,+-3 'invalid specification of arithmetic
-
>> Operand is not valid
19 10 assign +1,2 'invalid A-operand
-
>> Operand is not valid
20 11 assign 1+,2 ‘comma not in proper place
-
>> Required operands missing
21 12 assign 1, 'no numeric specified
-
>> Syntax error
22 13 assign a,-1 'illegal A-operand
-
>> Operand is not valid
23 14 assign 1,+b 'illegal 8-operand
-
>> Operand is not valid
24 15 assign s*1,+1 'illegal SNA
L
* >> Operand is not valid
25 16 assign 1,-s*1 'illegal SNA
" L
>> Operand is not valid
26 17 assign v*var2,+1 'undefined operand
-
>> Undefined operand
-
>> Operand is not valid
27 18 assign 1,+v*var2 'undef ined operand
-
>> Undefined operand
-
>> Operand is not valid
28 end

T3 333333 RS RS2 RS RS2SR 22 R 222 3

Symbol Table Contents after first Pass Completion

Label: 1
Label attribute: STORAGE
Length of information: 1

Label: varl
Label attribute: VARIABLE
Length of information: 2
Information stored:
1:

Label: funcl
Label attribute: FUNCTION
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Number of points in the function: 2
0.100000 1
0.200000 2

Length of information: 2
SESESE BB USEEEEERRBR S SRS EEEEEE SRR REEER RS S

Total number of errors = 13
Simulation phase will not occur due to ERRORS
. GPSS exiting .
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hd GPSS V1.0 May, 1984
* author: J. Van Dellon
1 !
2 ! parsing test for DEPART statement
3 !
4 simulate
8 a variable 1
€ b variable 1
7 storl storage 20
8 funcl function r,d2
g ¢.1,1/0.2,2
10 ' . . .
11 1 depart s*storl 'not a good queue definition
-
>> Operand is not valid .
12 2 label depart ‘required operand missing
»*
>> Required operands m1ssing
13 3 depart 1 'ok _
14 4 depart a 'A-operand not valid
®
>> Operand is not valid
15 S depart a, !missing B-operand
%
>> Operand is not valid
16 £ depart 'required operand missing
>> Required operands missing
17 7 depart a.b 'i11egal specification of SNA's
%
>> Operand is not valid
18 8 depart v*a,v*b tok, variable specifications
19 < depart pl '111egal operand
>> Operand is not valid
20 label departr 1 ‘'multiple labels
®
>> Multiply defined label
21 1C depart 1,v®b Lok
22 11 depart v*a,2 - ok
23 12 depart s*1 'not defined SNA
%
>> Undefined operand
3
>> QOperand is not valid
24 12 depart p*l,1 ‘ck. correct specification
2% end

KR E XM E R A RN E ARG UAXRAAKAE RN A AN R R R LR RN K R

Symbol Table Contents after First Pass Completion

Label attribute: VARIABLE

Length of information: 2

Information stored: .
1:

Label: b
Label attribute: VARIABLE
Length of information: 2
Information stored:
1:

Label: storl
Label attribute: STORAGE
Length of information: 20

Label: funcl
Label attribute: FUNCTION
Number of points in the function: 2
0.100000 1
©.200000 2
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Length of information: 2

Label: label
Label attribute: LABEL

Total number of errors = 10
Simulation phase will not occur due to ERRORS
. GPSS exiting .
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* GPSS V1.0 - May,1984
* author: J. vVan Dellon
1 1
2 ! parsing test for END statement
3 ! FIRST of THREE test routines
4 1
5 simulate
6 end a 'no operands allowed
-
>> Operand is not valid
7 endd 'misspelling take as label
-
>> Label valid but no statement
8 end tduplicate end
-
>> Multiple END statements
9 label end 'no label allowed

>> Label not allowed

IR RS R R R R RS R R RS SRERE 2]

Symbol Table Contents after First Pass Completion

Label: label
Label attribute: LABEL

IR R E R R LRSS R R R R R R R R R R R RS S2R R R R  2J

Total number of errors = 4
Simulation phase will not occur due to ERRORS

. GPSS exiting *

* GPSS V1.0 May,1984

* author:- J. Van Dellon

1 !

2 ! parsing test for END statement

3 ! SECOND of THREE test routines

4 ! .

5 simulate

6 end .b !syntax error due to comma

L]
>> Operand is not valid
7 #3* end 'i1legal label

=
>> Syntax error

8 . end !syntax error
=

>> Syntax error

Total number of errors 3
Simulation phase will not occur due to ERRORS

* GPSS exiting .

b GPSS V1.0 May.1984

* author: J. Van Dellon

1 1

2 ! parsing test for END statement

3 ! THIRD of THREE test routines

4 simulate

5 end tok
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. GPSS V1.0 - May,1984
. author: J. Van Dellon
1 !
2 ! parsing test for ENTER statement
3 !
4 simulate
5 a variable 1
6 b variable 1
7 storl storage 20
8 funcl function r.d2
] 0.1,1/0.2,2
10 !
11 1 enter  s*storl lok, storage label specification
12 2 label  enter !required operand missing
L]
>> Required operands missing
13 3 enter 1 tok
14 4 enter a !A-operand not valid
L]
>> Operand is not valid
16 5 enter a, !B-operand missing
L]
>> Operand is not valid
16 6 enter !required operand missing
L]
>> Required operands missing
17 7 enter a,b 1i11egal specification of SNA's
L]
>> Operand is not valid
16 8 enter v*a.v*b lok, variable specifications
19 9 enter pl 'i1legal operand
L]
>> Operand is not valid
20 label enterr 1 'multiple labels
L]
>> Multiply defined label
21 10 enter 1,v*b tok
22 11 enter v*a,2 lok
23 12 enter  s*1 'not defined SNA
L]
>> Undefined operand
L]
>> Operand is not valid
24 13 enter p*1,1 lok, correct specification
26 end

CEEEOER S E SO CEEEE PO SO S EEEEEOCEEEESEEEEC R ST

Symbol Table Contents after First Pass Completion

Label: a
Label attribute: VARIABLE
Length of information: 2
Information stored:
1:

Label: b
Label attribute: VARIABLE
Length of information: 2
Information stored:
1:

Label: storl
Label attribute: STORAGE
Length of information: 20

Label: funcl
Label attribute: FUNCTION
Number of points in the function: 2
0.100000 1
0.200000 2
Length of information: 2
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Label: label
Label attribute: LABEL

SEBAARAAS TS ARSI S B A B A RE AN SIS BAS MRS AAE RS A SRS &

Total number of errors g
Simulation phase will not occur due to ERRORS
* GPSS exiting .
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. GPSS V1.0 - May,1984
. author: J. Van Dellon
1 !
g E parsing test for function statement
4 simulate
5 funcl function rl,d2 !incorrect specification of random number
-
>> Operand is not valid
6 .5,57.8,8 'error on line due to faulty function definitio
lln
-
>> Syntax error y
7 1func  function r1,d2 !1abel error '
-
>> INlegal specification of label
8 .5,57.8,8 'error on line due to faulty function definitio
*%n
-
>> Syntax error
9 func2  functi r,d2 !i11egal function specification
-
>> Syntax error
10 .5,57.8,8 'error on line due to faulty function definitio
lln
-
>> Syntax error
11 func3 function r.d !i1legal specification of discrete function
-
>> Illegal specification of numeric quantity
-
>> INlegal specification of operand
12 .5,57.8,8 ‘error on line due to faulty function definiton
L]
-
>> Syntax error
13 func4 function r,d*2 !i1legal specification of discrete function
-
>> Illegal specification of numeric quantity
-
>> Illegal specification of operand
14 .5,57.8,8 ‘error on line due to faulty function definitio
lln
-
>> Syntax error
15 funch function r,d2 'ok
16 .5,57.8,8 'ok
17 funcé function r,d2 'ok
18 1,2/3,4 !i1legal specification due to random number
-
>> Syntax error
19 func? function r.d2 'ok
20 0.5,5/.6,6 'ok
21 funcs function r,d2 ‘ok
22 .5,56/7.6.7 'typing error
-
>> Syntax error
23 func9 function r.d3 tok
24 .1,17.2,37.4,7 'ok
25 func10 function r,d3 'ok
26 .1,1/0.4,4/0.85,7 'ok

I L T R R R R R I R R R R R R R R R Y

Symbol Table Contents after First Pass Completion

Label: funcl
Label attribute: FUNCTION

Label: 1func
Label attribute: LABEL

Label: func2
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Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label attribute: LABEL

func3
Label attribute: FUNCTION

funcé
Label attribute: FUNCTION

funch
Label attribute: FUNCTION

Number of points in the function:

0.500000 5
0.800000 B
Length of information: 2

funcé
Label attribute: FUNCTION

Number of points in the function:

0.000000 0
0.000000 0
Length of information: 2

func?
Label attribute: FUNCTION

Number of points in the function:

0.500000 5
0.600000 6
Length of information: 2

func8
Label attribute: FUNCTION

Number of points in the function:

0.500000 5
0.600000 0
Length of information: 2

func9
Label attribute: FUNCTION

Number of points in the function:

0.100000 1
0.200000 3
0.400000 7

Length’ of information: 3

funci10
Label attribute: FUNCTION

Number of points in the function:

0.100000 1
0.400000 4
0.850000 7

Length of information: 3

>> No END statement encountered

Total number of errors - 15

Simulation phase will not occur due to ERRORS

GPSS exiting hd
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GPSS V1.0
author: J. Van Dellon
t

LR X

14

15
16

17

18

19

20

21
22

23

24

25
26

27

28

29

30

- May,1984

parsing test for GATE statement

simulate
1 storage 1
varl variable 1
funcl function r.d2
0.1,1/0.2,2
1
labell gate u s*1,label2
-
>> Operand is not valid
label2 gate u fn*funcl,label3
label3 gate u v*varl,klabeld
label4 gate u p*1,labell
label5 gate u 1,%abell
gate nu s*1,label2
-
>> Operand is not valid
gate nu fn*funcl,label2
gate nu v*varl,klabel2
gate nu p*1,label2
ate nu 1,%abell
gate sf s*1,labell
gate sf p*1,labell
L]
>> Operand is not valid
gate sf v*varl, labell
L]
>> Operand is not valid
gate sf fn*funcl,labell
L]
>> Operand is not valid
gate se s*1,labell
gate se p*1,labell
L ]
>> Operand is not valid
gate se fn*funcl,labell
L ]
>> Operand is not valid
gate se v*varl,labell
L ]
>> Operand is not valid
gate sf 1,1
L]
>> Operand is not valid
gate sf s*1.,1
L ]
>> Illegal specification of label
gate snf s*1,labell
gate snf p*1,labell
L ]
>> Operand is not valid
gate snf v*varl,labell
L ]
>> Operand is not valid
gate snf fn*funcl, labell
L
>> Operand is not valid
gate sne s*1,labell
gate sne p*1,labell

>>

>>

>>

>>

Operand is not valid
gate sne fn*funcl,labell
-

Operand is not valid

gate sne v*varl,labell

=

Operand is not valid

gate snf 1.1

L]

Operand is not valid

gate snf s*1,1
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tinvalid

tok
tok
tok
tok
tinvalid

tok
tok
tok
tok
tok
tillegal

tillegal

'illegal

tok
'i1legal

'illegal

tillegal

tillegal

'illegal

tok
'illegal

'illegal

tillegal

tok
'illegal

'illegal

'i1legal

'illegal

'illegal

SNA

SNA

SNA

SNA

SNA

SNA

SNA

SNA

SNA

label

SNA

SNA

SNA

SNA

SNA

SNA

SNA

label



> Iilegal specification of label
40 31 gate ru 1,%abell
=
>> Illegal option specified
41 end

EEEXXEXXXRC S LSRR SR E SRR E R R R XSS SRR XX RS X XXX RER R

Symbol Table Contents after First Pass Compietion

Label: 1
Label attribute: STORAGE
Length of information: 1

Label: varl
Label attribute: VARIABLE
Length of information: 2
Information stored:
1:

Label: funcil
Label attribute: FUNCTION
Number of points in the function: 2
0.100000 1
0.200000 2
Length of information: 2

Label: labell
Label attribute: LABEL

Label: label2
Label attribute: LABEL

Label: labeld
Label attribute: LABEL

Label: labeld
Label attribute: LABEL

Label: label5
Label attribute: LABEL

Total number of errors - 19
Simulation phase will not occur due to ERRORS
* GPSS exiting .
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. GPSS V1.0 - May,1984
b author: J. Van Dellon
1 !
2 ! parsing test for GENERATE statement
3 !
4 simulate
5 1 storage 1
3 varil variable 1
7 funcil function r,d2
8 0.1,1/70.2,2
9 !
10 1 generate 1 lok
11 2 generate 5,1 tok
12 3 generate 1,p*1 !can't cause no parameters are evaluated yet
-
>> Operand is not valid
13 4 generate 1,fn*funcil Lok
14 5 generate 1,v*varl tok
%5 ) generate p*1,1 'can't cause no parameters are evaluated yet
[ ]
>> Operand is not valid
6 7 generate v*vari,1 tok
17 8 generate fn*funci,1 fok .
18 9 generate s*1,1 'i11egal SNA
-
>> Operand is not valid
19 10 generate 1,s*1 'i11egal SNA
-
>> Operand is not valid
20 11 generate .1 !required operand missing
-
>> Required operands missing
21 12 generate 1, !syntax error
-
>> Syntax error
22 13 generate fn*func2 tundefined function
[ ]
>> Undefined operand
-
>> Operand is not valid
23 14 generate 1 1 Isyntax error
-
>> Syntax error
24 16 generate 1,1,1 Isyntax error
-
>> Syntax error
2¢t end
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Symbol Table Contents after First Pass Completion

Label: 1
Label attribute: STORAGE
Length of information: 1

Label: varil
Label attribute: VARIABLE
Length of information: 2
Information stored:
1:
Label: funcl

Label attribute: FUNCTION

Number of points in the function: 2
0.100000 1
0.200000 2

Length of information: 2
""'O'"".O““““““““........"'t*.'""'

Total number of errors - 10
Simulation phase will not occur due to ERRORS
. GPSS exiting .
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. GPSS V1.0 - May, 1984
. author: J. Van Dellon
1 !
2 ! parsing test for LEAVE statement
3 !
4 simulate
6 a variable 1
6 b variable 1
7 storl  storage 20
8 funcl function r,d2
9 0.1,1/0.2,2
10 !
11 1 lTeave s*storl lok, storage label specification
12 2 Tabel Teave Irequired operand missing
L]
>> Required operands missing
13 3 Teave 1 1ok
14 4 leave a 1i11egal A-operand
-
>> Operand is not valid
186 6 Teave a, 'no B-operand
L]
. >> Operand is not valid
16 6 leave ‘required operand missing
L]
>> Required operands missing
17 7 Teave a,b 1i11egal specification of SNA's
L]
>> QOperand is not valid
18 8 Teave v*a,v*b lok, variable specifications
19 9 Teave pl 1i17egal operand
L]
>> QOperand is not valid
20 Tabel Teaver 1 Imultiple labels
-
>> Multiply defined label
21 10 Teave 1,v*b lok
22 11 Teave vea,2 lok
23 12 Teave s*1 'not defined SNA
L]
>> Undefined operand
L]
>> Operand is not valid
24 13 Teave p*1,1 ‘ok, correct specification
26 end

SPESESECEE SRR EEEEE L EBEEEEEEEEERREEEREEEERRERRS

Symbol Table Contents after First Pass Completion

Label: a
Label attribute: VARIABLE
Length of information: 2
Information stored:
1:

Label: b
Label attribute: VARIABLE
Length of information: 2
Information stored:
1:

Label: storl
Label attribute: STORAGE
Length of information: 20

Label: funcl
Label attribute: FUNCTION
Number of points in the function: 2
0.100000 1
0.200000 2
Length of information: 2
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Label: label
Label attribute: LABEL

SESSSEBLBIBLLBL 2003038338388 88383880030388888

Total number of errors = O
Simulation phase will not occur due to ERRORS
. GPSS exiting .
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. GPSS V1.0 - May, 1984
. author:- J. Van Dellon
1 !
2 ! parsing test for QUEUE statement
3 !
4 simulate
5 a variable 1
6 b variable 1
7 storl storage 20
8 funcl function r,d2
9 0.1,1/0.2,2
10 ! . .
11 1 queue s*storl lok, storage label specification
[ ]
>> QOperand is not valid
12 2 Tabel queue lrequired operand missing
-
>> Required operands missing
13 3 queue 1 1ok
14 4 queue a 1i11egal A-operand
[ ]
>> Operand is not valid
15 5 queue a, 'no B-operand
[ ]
>> Operand is not valid
186 6 queue R !required operand missing
[ ]
>> Required operands missing
17 7 queue a,b 1i11egal specification of SNA's
L]
>> QOperand is not valid
18 8 queue v*a,v*b tok, variable specifications
19 9 queue pl 1i11egal operand
[ ]
>> Operand is not valid
20 label queuer 1 tmultiple labels
L d
>> Multiply defined label
21 10 queue 1,v*b tok
22 11 queue v*a, 2 tok
23 12 queue s*1 tnot defined SNA
L d
>> Undefined operand
L]
>> Operand is not valid
24 13 queue p*1,1 lok, correct specification
256 end

(22333 3 21 22 2 2 2332 33 3 S RS 22222 R RS T2 2222 2 0 2%

Symbol Table Contents after First Pass Completion

Label attribute: VARIABLE
Length of information: 2
Information stored:

1:

Label: b
Label attribute: VARIABLE
Length of information: 2
Information stored:
1:

Label: storl
Label attribute: STORAGE
Length of information: 20

Label: funcl
Label attribute: FUNCTION
Number of points in the function: 2
0.100000 1
0.200000 2
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Length of information: 2

Label: label
Label attribute: LABEL

SEEREVUC U ER R R R ERERCUCEEREEEERTERECREEERIOARERERY

Total number of errors = 10
Simulation phase will not occur due to ERRORS
hd GPSS exiting .
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* GPSS V1.0 - May,1984
* author: J. Van Dellon
1 !
2 ! parsing test for RELEASE statement
3 !
4 simulate
5 1 storage 1
6 jacky variable 1
7 funcl function r,d2
8 0.1,1/0,2,2
9 !
10 1 label release 'required operand missing
=
>> Required operands missing
11 2 la release 2 'illegal label
L d
>> Illegal specification of label
12 3 release 1 'ok
13 4 release a Inot allowed SNA
L g
>> Operand is not valid
14 5 release pl !illegal specification of SNA
L 3
>> Operand is not valid
15 6 release 1, !syntax error
=
>> Syntax error
16 7 release ,1 !required operand missing
=
»>> Required operands missing
17 8 release P1 'i1legal specification of SNA
L 3
>> Operand is not valid
18 9 release p*1 'ok, parameter
19 10 release P*1 'ok, parameter
20 11 release s*1 'not allowable SNA
L 3
>> Operand is not valid
21 12 release S*1 'not allowable SNA
L
>> Operand is not valid
22 13 release v*jacky 'ok, variable
23 14 release V*jacky 'ok, variable
24 15 release f*1 !facility not allowed
L 3
>> Operand is not valid
25 16 release FN*funcl 'ok, function
26 17 release fn*funcl 'ok, function
27 18 release p*1 ok, parameter
28 19 release P*1 'ok, parameter
29 20 release 1 1 !syntax error
®
>> Syntax error
30 . release !syntax error
=
>> Syntax error
31 R## release 'illegal label
=
>> Syntax error
32 end

ISR S SRS 22 S 2SS RS S S22 2 S R RS RS RS S RS2 22

Symbol Table Contents after First Pass Completion

Label: 1
Label attribute: STORAGE
Length of information: 1

Label: jacky
Label attribute: VARIASLE
Length of information: 2
Information stored:
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Label: funcl
Label attribute: FUNCTION
Number of points in the function: 2
0.100000 1
0.200000 2
Length of information: 2

Label: label
Label attribute: LABEL

Label: 1la
Label attribute: LABEL

AR EEREREEEE SRR R R AR R RS R R R R R R SRR RRRRRE R}

Total number of errors 13

Simulation phase will not occur due to ERRORS
. GPSS exiting .
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GPSS V1.0
author: J. Van Dellon
]

13
15
16
17
18

20

1
jac
fun

0.1
!

Tab
>>
la
>>
>
>
>

»

»

»

»

»

>>

»
C##

»

- May.1984

parsing test for SEIZE statement

simulate
storage 1
Ky variable 1
cl function r,d2
.1/0.2,2
el seize

Required operands missing

seize 2
L 3

I1legal specification of label

seize 1
seize a
-

Operand is not valid
seize pl
L 3

Operand is not valid
seize 1,
L 3

Syntax error
seize .1
L
Required operands missing
seize P1
L
Operand is not valid
sejze p*1
seize °e1
seize s*1
-

Operand is not valid
seize S=1
t 4

Operand is not valid
seize  v*jacky
seize  V*jacky
seize f*1

t 3

Operand is not valid
seize FN*funcl
seize fn*funcl
sejze p*1
seize P=1
seize 1 1

L d

Syntax error

seize
t 3

Syntax error

seize
-

Syntax error

end

I 22222222222 2222 2SS R 2222 S22 2 2 RS2 R R 2222 2 3

Symbol Table Contents after First Pass Completion

Label: jacky

1

Label attribute: STORAGE
Length of information: 1

Label attribute: VARIABLE
Length of information: 2
Information stored:

62

‘required operand missin
[¢}

'illegal label

'ok
'not allowed SNA

'illegal specification of SNA

!syntax error

‘required operand missin
q

'illegal specification of SNA

‘ok, parameter
‘ok, parameter
'not allowable SNA

'not allowable SNA

‘ok, variable
‘ok, variable
'facility not allowed

'ok, function
‘ok, function
'ok, parameter
ok, parameter
!syntax error

!syntax error

'illegal label



Label: funcl
Label attribute: FUNCTION
Number of points in the function: 2
0.100000 1
0.200000 2
Length of information: 2

Label: label
Label attribute: LABEL

Label: 1la
Label attribute: LABEL

CREREEEENNEEREENEREEREE R EEEEEEEREEEEEEEE R EE S

Total number of errors 13

Simulation phase will not occur due to ERRORS
. GPSS exiting .
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. GPSS V1.0 - May,1984
. author- J, Van Dellon
1 !
2 ! parsing test for SIMULATE statement
3 ! FIRST of THREE test routines
4 !
5 simulate a 'no operands allowed
L]
>> Operand is not valid )
6 simulatte !misspelling take as label
L]
>> Label valid but no statement
7 simulate 'duplicate simulate
L]
>> Multiple SIMULATION statements
8 label simulate 'no label allowed
L]
>> Label not allowed
9 end

CEEEEEEEEANEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER

Symbol Table Contents after First Pass Completion

Label: label
Label attribute: LABEL

(A A A A2 R A a2 A R R R R N R R R N R R R RN N Y

Total number of errors = 4
Simulation phase will not occur due to ERRORS

. GPSS exiting b

- GPSS V1.0 May.1984

. author: J. Van Dellon

1 !

2 ! parsing test for SIMULATE statement

3 ! SECOND of THREE test routines

4 !

5 simulate .b !syntax error due to comma

>> Syntax error
6 #3* simulate ti1legal label

=
>> Syntax error

7 . simulate !syntax error
L]

>> Syntax error
8 end

Total number of errors - 3
Simulation phase will not occur due to ERRORS

. GPSS exiting .

. GPSS V1.0 - May.1984

. author: J. Van Dellon

1 !

2 ! parsing test for SIMULATE statement
3 ! THIRD of THREE test routines

4 !

5 simulate tok
6 end
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b GPSS V1.0 - May,1984
* author: J. Van Dellon
1 !
2 ! parsing test for START statement
3 !
4 simulate
5 !
6 label start 1
-
>> Label not allowed
7 . start
-
>> Syntax error
8 start 1
9 start a
-
>> Undefined operand
10 start NP,3
-
>> Required operands missing
11 start 1,np
12 start 1,,
13 start 1,,c¢c
-
>> Undefined operand
14 start 1,.,2
15 start 1,NULL
16 start 1,bb
-
>> Operand is not valid
17 start 1 np 1
-
>> Syntax error
18 end

EEEEL XL EEEEEEE L XL L LS XXX X LR E L AL L LR EEE RS LG RN

Symbol Table Contents after First Pass Completion

Label: label
Label attribute: LABEL

Total number of errors 7
Simulation phase will not occur due to ERRORS
. GPSS exiting .
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!1abel not allowed

!syntax error

lok
'illegal operand

'required operand missing

'ok
!syntax correct, just no arguements
'i1legal operand

'ok
'ok
'i1legal option

!syntax error



GPSS V1.0 - May,1984
author: J. Van Dellon
1

! parsing test for STORAGE statement
}

simulate
1

AN B WN - &8

storage 'missing label
-

>> Label required

7 a storage 2 tok
8 1 storage 3 lok
9 la storage 4 'ok
-
>> Illegal specification of numeric quantity
-
>> I1legal specification of label
10 1 storage 5 'duplicate label
-
>> Multiply defined label
11 2 storage ‘required operand missing
-
>> Required operands missing
12 3 storage six 'i1legal operand
-
>> Operand is not valid
13 4 storage 7, 'syntax error
-
>> Syntax error
14 5 storage 8,9 !syntax error
-
>> Syntax error
15 6 storage 10 11 'syntax error
L ]
>> Syntax error
16 . storage !syntax error
-
>> Syntax error
17 $%rr storage 1 'i1legal label
=
>> Syntax error
18 end

Symbol Table Contents after first Pass Completion

Label: a
Label attribute: STORAGE
Length of information: 2

Label: 1
Label attribute: STORAGE
Length of information: 3

Label: 1la
Label attribute: STORAGE

Label: 2
Label attribute: STORAGE

Label: 3
Label attribute: STORAGE

Label: 4
Label attribute: STORAGE
Length of information: 7
Label: 5
Label attribute: STORAGE
Length of information: 8

Label: 6
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Label attribute: STORAGE
Length of information: 10

SO O OO ORI R IR O R R O R R R R kR

Total number of errors - 11

Simulation phase will not occur due to ERRORS
. GPSS exiting .
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* GPSS V1.0 May,1984
hd author: J. Van Dellon
1 !
2 ! parsing test for TERMINATE statement
3 !
4 simulate
5 1 storage 1
6 varl variable 1
7 funcl function r,d2
8 0.1,1/0.2,2
] !
10 1 label terminate 'ok
11 2 terminate tok, default 1
12 3 terminate 1 ok
13 4 terminate . !syntax error
-
>> Syntax error
14 5 terminate a 'i1legal operand
L d
>> Operand is not valid
15 6 terminate 2, !syntax error
L ]
>> Syntax error
16 7 terminate 3 4 !syntax error
L ]
>> Syntax error
17 8 terminate 5 tok
18 terminatte 'misspelling, error
L ]
>> Label valid but no statement
19 . terminate 'syntax error
L ]
>> Syntax error
20 R## terminate 'i1legal label
L ]
>> Syntax error
21 38 terminate P1 !'i1legal operand
L ]
>> Operand is not valid
22 10 terminate pl 'i1legal operand
-
>> Operand is not valid
23 11 terminate p*1 'no SNA's allowed
L ]
>> Operand is not valid
24 12 terminate P*1 'no SNA's allowed
L ]
>> Operand is not valid
25 13 terminate s*1 'no SNA's allowed
L ]
>> Operand is not valid
26 14 terminate S*1 'no SNA's allowed
=
>> Operand is not valid
27 15 terminate vel 'no SNA's allowed
L ]
>> Operand is not valid
28 16 terminate V=1 'no SNA's allowed
L ]
>> Operand is not valid
29 17 terminate fn*1 'no SNA's allowed
L]
>> Operand is not valid
30 18 terminate FN*1 'no SNA's allowed
L]
>> Operand is not valid
31 end

SRS EXREEEEE XX S ENEXEXXZEXXLXEXNEEEEEXEX XTSRS SN

Symbol Table Contents after First Pass Completion



Label:

Label:

Label:

Label attribute: STORAGE
Length of information: 1

varl
Label attribute: VARIABLE
Length of information: 2
Information stored:
1:

funcl
Label attribute: FUNCTION
Number of points in the function: 2
0.100000 1
0.200000 2
Length of information: 2

label
Label attribute: LABEL

EXEEEEKREERER R KRR KRR R UERR R KR KRR X R KR KR KK R KR KK KKK KK

Total number of errors - 17
Simulation phase will not occur due to ERRORS

GPSS exiting *
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* GPSS V1.0 - May,1984
- author: J. Van Dellon
i '
2 ! parsing test for TEST statement
3 '
4 simulate
5 1 storage 1
6 varl variable 1
7 funcl function r,d2
8 0.1,1/0.2,2
9 !
10 1 labell test e p*1,p*2,label2 tok
11 2 label2 test e v*varl,p*1,labeld tok
12 3 label3 test e fn*funcl,p*1,labell tok
13 4 test e 1,p*1,label2 tok
14 5 test e 1,2,labeld tok
15 6 test e 1,p*1,labell tok
16 7 test e 1,fn*funcl,label2 tok
17 8 test e 1,v*varl,label3 tok
18 9 test 1 1,2,%abel3 tok
19 10 test ¢ 1,2,%abeld tok
20 11 test ge 1,2,1abel3 'i1legal option
>> I1legal option specified
21 12 test 1 s*1,1,%abell ti1legal SNA
>> Operand is not valid
22 13 test ¢ 1,s*1,labeld ti1legal SNA
=
>> Operand is not valid
23 14 test e ,1,1abell trequired operand missing
=
>> Required operands missing
24 15 test 1 1,,%abel3 ‘required operand missing
=
>> Required operands missing
25 16 test g 1,1 tok
26 17 test e 1,1,labeld tincorrect label error second pass
27 18 test 1 a,1,labell til1legal operand
=
>> QOperand is not valid .
28 19 ' test ¢ 1,a,labell tillegal operand
=
>> Operand 1is not valid
29 20 test e v*var2,p*2,label2 tundefined operand
=
>> Undefined operand
=
>> Operand is not valid
30 end

L 23222 RSS2 R 2222 R 2R R R R R R R R R RR 2R 2R S 2

Symbol Table Contents after First Pass Comp1et1on

Label: 1
Label attribute: STORAGE
tength of information: 1

Label: varl
Label attribute: VARIABLE
Length of information: 2
Information stored:
1:

Label: funcl
Label attribute: FUNCTION
Number of points in the function: 2
0.100000 1.
0.200000 2
Length of information: 2

Label: labell



Label attribute: LABEL

Label: label2
Label attribute: LABEL

Label: labeld
Label attribute: LABEL

IE SRR EREREEEREEEER EREREEEE SRR R R EEEEEEEEFFRERE R

Total number of errors = 9

Simulation phase will not occur due to ERRORS
. GPSS exiting .
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GPSS V1.0
J. Van Dellon

author:

OB WM -
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25
26
27

28
29

1
1
1
1
1
1
1
1
1
1
1

S g g g e T L

1
1
1
1
1

- May,1984

Purpose:

The following program is used for a generic debugging tool
for the GPSS compiler/simulator thesis. The following program
depicts a traffic problem over a bridge where one lane has been shut
off and the traffic is redirected through the other lane by means of
a traffic light at each end of the bridge.

Written:
Jacky Vvan Dellon

Parameters:

March 15, 1984

4 - keep count of cars in direction 2
5 keep count of cars in direction 1

simulate

1
1
1

expon

Traffic lights problem

function r,d23

0.0,0/0.1,104/0.2,222/0.3,355/0.4,509/0.5,690/0.6,915/0.7,1200/0.8,1600/
0.84,1830/0.88,2120/0.9,2300/0.92,2520/0.94,2810/0.95,2990/0.96,3200/0.97,3500/
0.98,3900/0.99,4600/0.995,5300/0.998,6200/0.999,7000/0.9997,8000

grel
gre2
stop
1
2
!
1
1

nulll
1

de1ay

1

nuli2
1

around

variable 600 !
variable 450 !
storage 1 !
storage 30 !
storage 30 !

traffic from direction 1

generate 90,fn*expon

queue 1
sejze 1
gate u 1
transfer .delay

advance 100
advance 20
assign
enter

2

5,+1

1
depart 1

1

1

e

release

leave
terminat

traffic from direction 2

generate 120,fn*expon

queue 2
seize 2
gate u 2

test ¢ p*5,10,around
advance 100

advance 20
assign 4,+1
depart 2
release 2
terminate

traffic lights

generate 1
gate se s*stop
enter s*stop

advance 550
seize 1

72

length of time for green light in direction
length of time for green light in direction
storage to restrict flow of transactions

storage used for entering cars in direction
storage used for entering cars 1in direction

'generate cars

'enter queue

!seize starting place
'is light green

'null transfer

'null block

!start car

'keep count of cars
'enter storage

!leave queue

!release starting place
!Teave storage

!car is over bridge

!generate cars

'enter queue

!seize starting position

'is light 2 green

‘check for ten cars in the counter

'null block

!start car

'count cars in direction 2
!leave starting place
‘release starting place
!car is over bridge

'just start this sequence up
!make sure only one goes through
‘one is through and starts cycle

'both lights red
!1ight 1 becomes green

1
2

1
2
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Symbo1 Table Contents after First Pass Completion

30 advance v*grel
31 release 1

32 advance 550

33 seize 2

34 advance v*gre2
35 release 2

36 transfer ,loop

! auxiliary clock

37 generate 36000
38 | terminate 1
% start
; stari==== 1
. end

Label:

Label:

Label:

Label:

Label:

Label:

expon
Label attribute: FUNCTION
Number of points in the function:
0.000000 0
0.100000 104
0.200000 222
0.300000 355
0.400000 509
0.500000 690
0.600000 915
0.700000 1200
0.800000 1600
0.840000 1830
0.880000 2120
0.900000 2300
0.920000 2520
0.940000 2810
0.950000 2990
0.960000 3200
0.970000 3500
0.980000 3900
0.990000 4600
0.995000 5300
0.998000 6200
0.999000 7000
0.999700 8000
Length of information: 23
grel
Label attribute: VARIABLE
Length of information: 4
Information stored:
600:
gre2
Label attribute: VARIABLE
Length of information: 4
Information stored:
450:
stop
Label attribute: STORAGE
Length of information: 1
1
Label attribute: STORAGE
Length of information: 30
2

Label attribute: STORAGE
Length of information: 30

23

73

‘green time for 1
'1ight one turns red
'both lights red
'1ight 2 becomes green
!green time for 2
'Tight two turns red
'begin new light cycle

'one transaction per hour
!decrement



Label:

Label:

Label:

Label:

Label:

nulll
Label

delay
Label

null2
Label

around
Label

loop
Label

attribute:

attribute:

attribute:

attribute:

attribute:

LABEL

LABEL

LABEL

LABEL

LABEL
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GPSS V1.0 - May,1984
author: J. Van Dellon
'

! parsing test for an unconditional transfer
!

R OONOAODHBWRN - & »
.

simulate
1 storage 1
varl variable 1
funcl function r,d2
0.1,1/0.2,2
!
0 1 transfer , ! no label error
-
>> Required operands missing
11 ' transfer ! syntax error
-
>> Syntax error
12 2 labell transfer ,1abe12 ! ook
13 3 transfer ,labe12 ! ok
14 4 transfer - ! syntax error
-
>> Syntax error
15 end

(222 R R A A R A R R R R R R R R RN Y S]

Symbol Table Contents after First Pass Completion

Label: 1
Label attribute: STORAGE
Length of information: 1

Label: varl
Label attribute: VARIABLE
Length of information: 2
Information stored:
1:

Label: funcl
Label attribute: FUNCTION
Number of points in the function: 2
0.100000 1
0.200000 2
Length of information: 2

Label: labell
Label attribute: LABEL

Total number of errors = 3

Simulation phase will not occur due to ERRORS
* GPSS exiting he
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GPSS V1.0 - May, 1984
author: J. Van Dellon
1

i parsing test for VARIABLE statement

14

15

16

17
18

19

20

21

37

38
39

simulate
funci function r,d2
0.1,1/0.2,2
1
varl variable 1%2+3-4/5
var2 variable 1+v*varl+3
vard variable v*var2+p*1+fn*funcl
var4 variable p*1-v*vard
varb variable

v*var5*v*var2
L ]

>> Undefined operand
variable 1+2
]
>> Label required
vara variable 1+%2

>> Syntax error
varb variable 1+(2*3) .
]

>> Syntax error
]

>> Operand is not valid
varc variable +1%2

]
>> I1legal variable definition
vard variable 22430
vare variable 2a+3

>> Syntax error
varé6 variabl 3
]
>> Syntax error
var7 variable a+b
]

>> Syntax error

]
>> Required operands missing
var8 variable s*2+1

>> Syntax error
-
>> Required operands mirsing
var9 variable 1,2
-

>> Syntax error

varlo0 variable fn*func1+2
varll variable 11

-

>> Operand is not valid

varl2 variable 1-2

varl3 variable 1/2

varil4 variable -1

varlb variable -fn*funcl

varlé variable -1/2*3

varl7 variable 2/3+4/5+5%6*3
varil8 variable 2/3+-3

varlg variable 2/v*varb6+-v*var7

var2o variable 1--v*vari13
var2l variable v*varil3*vari4
L ]

>> Undefined operand
var22 variable 1/-2
var23 variable 1/%23
-
>> I1legal variable definition
var24 variable 34*-/34
-

>> I1legal variable definition

var25 variable 8*v*var5/v®*var22
var2é variable -v*varild

76

tok
tok
tok
ok
tcannot use same variable

trequired label missing
tarithmetic definition error

tarithmetic definition error

tarithmetic definition error

tok
'illegal operand

!syntax error

tillegal operand

'i1legal SNA

tarithmetic definition error

tundefined operand
!syntax error

tok

tok

tok

tok

tok

tok

ok, (2/3) + -(4)

tok

tok, 1- ( -(vari13))

'i1legal specification of variable

tok
tarithmetic definition error

tarithmetic definiton error

tok
tok



40 var27 variable varid + varih
-

>> Syntax error
-«
>> Required operands missing
41 var27a wvariable zebra + wolf
-

>> Syntax error

>> Required operands missing

42 var28 variable 172
43 var2g variable 1+2+3+4+5+6+
L ]
>> Operand is not valid
44 var3o variable 65*59/45/64
45 end

SEEEEEEEEELEEEEEE B AEE AL LSEEEEEEEEEELEEEEEEEEEE SRS

Symbol Table Contents after First Pass Completion

Label: funcl
Label attribute: FUNCTION
Number of points in the function: 2
0.100000 1
0.200000 2
Length of information: 2

Label: varl
Label attribute: VARIABLE
Length of information: 20
Information stored:
vit000:3:+:v1t001:-:

Label: v1t000
Label attribute: TEMPORARY
Length of information: 6
Information stored:
1:2:%:

Label: v1t001
Label attribute: TEMPORARY
Length of information: 6
Information stored:
4:5:/:

Label: var2
Label attribute: VARIABLE
Length of information: 13
Information stored:
1:varl:+:3:+:

Label: var3
Label attribute: VARIABLE
Length of information: 17
Information stored:
var2:1:+:funcl:+:

Label: v1t002
Label attribute: PARAMETER
Information stored:
1

Label: varé
Label attribute: VARIABLE
Length of information: 9
Information stored:
1:vard:-:

Label: v1t003
Label attribute: PARAMETER
Information stored:
1
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Label:

Label:

Labetl:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

var5
Label attribute: VARIABLE

vara
Label attribute: VARIABLE
Length of information: 2
Information stored:
1:

varb
Label attribute: VARIABLE
Length of information: 2
Information stored:
1:

varc
Label attribute: VARIABLE

vard
Label attribute: VARIABLE
Length of information: B
Information stored:
22:30:+:

vare
Label attribute: VARIABLE
Length of information: 2
Information stored:
2:

varé
Label attribute: LABEL

var7
Label attribute: VARIABLE

var8
Label attribute: VARIABLE

var9
Label attribute: VARIABLE
Length of information: 2
Information stored:
1:

varl0
Label attribute: VARIABLE
Length of information: 10
Information stored:
funcl:2:+:

varll
Label attribute: VARIABLE

varl2
Label attribute: VARIABLE
Length of information: 6
Information stored:
1:2:-:

varild
Label attribute: VARIABLE
Length of information: 7
Information stored:
vit004:

vit004
Label attribute: TEMPORARY
Length of information: 6
Information stored:
1:2:/:

varla
Label attribute: VARIABLE
Length of information: 4
Information stored:
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Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

varl$
Label attribute:

VARIABLE

Length of information: 8
Information stored:

funcl:~:

varlé
Label attribute:

VARIABLE

Length of information: 7
Information stored:

v1t006:

v1t005
Label attribute:

TEMPORARY

Length of information: B
Information stored:

1:~:2:7:

v1t006
Label attribute:

TEMPORARY

Length of information: 11
Information stored:
v1t005:3:*:

varl7
Label attribute:

VARIABLE

Length of information: 25
Information stored:

vit007:v1t008:+:v1t010:+:

v1t007
Label attribute:

TEMPORARY

Length of information: 6
Information stored:

2:3:/:

v1t008
Label attribute:

TEMPORARY

Length of information: 6
Information stored:

4:5:/:

v1t009
Label attribute:

TEMPORARY

Length of information: 6
Information stored:

5:6:*:

vit010
Label attribute:

TEMPORARY

Length of information: 11
Information stored:
v1t009:3:*:

varl8
Label attribute:

VARIABLE

Length of information: 13
Information stored:
vit011:4:~:+:

vito11l
Label attribute:

TEMPORARY

Length of information: 6
Information stored:

2:3:/:

varl9
Label attribute:

VARIABLE

Length of information: 16
Information stored:
vit0l2:var7:~:+:

vit012
Label attribute:

TEMPORARY
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Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Length of information: 11
Information stored:
2:v*varé6:/:

var20
Label attribute: VARIABLE
Length of information: 12
Information stored:
l:varid:~:-:

var2i
Label attribute: VARIABLE

var22
Label attribute: VARIABLE
Length of information: 7
Information stored:
vit013:

v1it013
Label attribute: TEMPORARY
Length of information: B
Information stored:
1:2:~:/:

var23
Label attribute: VARIABLE

vit014
Label attribute: TEMPORARY
Length of information: 2
Information stored:
1:

var2é
Label attribute: VARIABLE

vit015
Label attribute: TEMPORARY
Length of information: 3
Information stored:
34:

var2s
Label attribute: VARIABLE
Length of information: 7
Information stored:
vit017:

vit016
Label attribute: TEMPORARY
Length of information: 11
Information stored:
B:v*var5:*:

vit017
Label attribute: TEMPORARY
Length of information: 17
Information stored:
vit016:v*var22:/:

var2é
Label attribute: VARIABLE
Length of information: B
Information stored:
varld:~:

var2?
Label attribute: VARIABLE

var27a
Label attribute: VARIABLE

var2B

Label attribute: VARIABLE
Length of information: 7
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Information stored:
v1t018:

Label: v1t018
Label attribute: TEMPORARY
Length of information: 6
Information stored:
1:2:/:

Label: var29
Label attribute: VARIABLE
Length of information: 22
Information stored:
1:2:4:3:+:4:4+:5:+:6:+:

Label: var30
Label attribute: VARIABLE
Length of information: 7
Information stored:
vit021:

Label: v1t019
Label attribute: TEMPORARY
Length of information: 8
Information stored:
65:59:%:

Label: v1t020
Label attribute: TEMPORARY
Length of information: 12
Information stored:
v1t019:45:/:

Label: v1t021
Label ‘attribute: TEMPORARY
Length of information: 12
Informatipon stored:
v1t020:64:/:

i AR R RS EE RS R R RS R R R R R R RS RS RS SR RS R R 2R 2 2 X

Total number of errors = 22
Simulation phase will not occur due to ERRORS
* GPSS exiting *
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8.3.2. Pseudo Code Generator.

Control Statements:

SIMULATE  No pseudo code was generated, which is correct.
START No pseudo code was generated, which is correct.

END No pseudo code was generated, which is eorrect.

Entity Definition Statements:

FUNCTION No pseudo code was generated, which is correct.
STORAGE No pseudo code was generated, which is correct.

VARIABLE No pseudo code was generated, which is correct.

Block Definition Statements:

ADVANCE Correct pseudo code was generated for the test case.

ASSIGN . Correct pseudo code was generated for the test case.
DEPART Correct pseudo code was generated for the test case.
ENTER Correct pseudo code was generated for the test case.
GATE Correct pseudo code was generated for the test case.

GENERATE Correct pseudo code was generated for the test case.

LEAVE Correct pseudo code was generated for the test case.

QUEUE Correct pseudo code was generated for the test case.

RELEASE Correct pseudo code was generated for the test case.

SEIZE Correct pseudo code was generated for the test case.

TERMINATE Correct pseudo code was generated for the test case.

TEST Correct pseudo code was generated for the test case.

TRANSFER Correct pseudo code was generated for the test case.

TRAFFIC.GPS Correct pseudo code was generated for the test case.

*** NOTE the following pages are the pseudo code generator test results. Due to printing

capabilities of the hardware, an underscore is an undefined character. The « character is the
representation for the underscore.
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GPSS V1.0
J. Van Dellon

author:

DO

- O

11
12
13
14
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17

18

!
!
!

1

May,1984

parsing test for ADVANCE statement

simulate
storage 1

varl variable 1
funcl function r,d2
0.1,1/0.2,2

1

label advance

>> Required operands missing

>>

>>

>>

>>

>>

>>

>>

>>

»

>>

#8%

>>

advance P1
L
Operand is not valid
advance pl
[ ]

Operand is not valid
advance p*l
advance P*1
advance s*1

[ ]

Operand is not valid

advance S*1
L ]

Operand is not valid
advance v®*varl
advance V®*varl
advance f*1

]

Operand is not valid
advance fn*funcl
advance FN*funcl
advance 1
advance a

L
Operand is not valid

advance ,
L

Required operands missing

advance 1,
L

Syntax error
advance 400
advance

L J

Syntax error

advance
L J

Syntax error

advance 1

>> Syntax error

end

83

trequired operand missing

tillegal operand

1i1legal operand

'ok, parameter
tok, parameter
Inot allowed SNA

Inot allowed SNA

ok, variable
ok, variable

tinvalid specification of function

tok, function
tok, function
lok

tillegal operand

trequired operand missing

Isyntax error

1ok
Isyntax error

ti1legal label

Isyntax error



Symbol Table Contents after First Pass Completion

Label: 1
Label attribute: STORAGE
Length of information: 1

Label: varl
Label attribute: VARIABLE
Length of information: 2
Information stored:
1:

Label: funcl
Label attribute: FUNCTION
Number of points in the function: 2
0.100000 1
0.200000 2
Length of information: 2

Label: label
Label attribute: LABEL

Label: v1t000
Label attribute: PARAMETER
Information stored:
1

Label: v1t001
Label attribute: PARAMETER
Information stored:
1

Label: v1t002 .
Label attribute: CONSTANT
Information stored:
1

Label: v1t003
Label attribute: CONSTANT
Information stored:
1

Label: v1t004
Label attribute: CONSTANT
Information stored:
400

Label: v1t005
Label attribute: CONSTANT
Information stored:
1

84

9



operator: ADVANCE
block number - 3
A-operand= v1t000
Beoperand= * NULL *

operator: ADVANCE
block number - 4
A~operand= v1t001
Beoperand= * NULL *

operator: ADVANCE
block number - 7
A«operand= varl
B-operand= * NULL *

operator: ADVANCE
block number - B
A«operand= varl
Beoperand= * NULL *

operator: ADVANCE
block number - 10
A«operand= funcl
Beoperand= * NULL *

operator: ADVANCE
block number = 11
A«operand= funcl
Beoperand= * NULL *

operator: ADVANCE
block number = 12
Acoperand= v1t002
Beoperand= * NULL *

operator: ADVANCE
block number 16
A«operand= v1t004
Beoperand= * NULL *

Total number of errors 12
Simulation phase will not occur due to ERRORS

® GPSS exiting .
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GPSS exiting .

GPSS V1.0

author: J. Van Dellon
1

ONOOTEWN -

10

11

12

13

14

15

16

17

18

simulate
1 storage 1
varl variable 1
funcl function r,d2
0.1,1/0.2,2
1
assign 1,-1
assign p*l,+2
assign fn*funcl,-1
assign vevarl,+2
assign 1,+p*1
assign 1,+fn*funcl
assign 1,-v®varl
assign , =2
-
>> Required operands missing
assign 1,+-3
. ]
>> Operand is not valid
assign +1,2
L J
>> Required operands missing
assign 1+,2
L J
>> Required operands missing
assign 1,-
R E J
>> Syntax error
' assign a,-1
E
>> Operand is not valid
assign 1,+b
 J
>> Operand is not valid
assign s*1,+1
E
>> Operand is not valid
assign 1,-s*1
E
>> Operand is not valid
assign vevar2,+1
t
>> Undefined operand
assign 1,+v®var2
t
>> Undefined operand
L
>> Operand is not valid

May,1984

parsing test for ASSIGN statement

end

86

tok
tok
tok
tok
tok
tok
tok
!required operand missing

'invalid specification of arithmetic

tinvalid A-operand

tcomma not in proper place

'no numeric specified

tillegal A-operand

-'i1legal B-operand

'illegal SNA

'illegal SNA

'undefined operand

tundefined operand
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Symbol Table Contents after First Pass Completion

Label: 1
Label attribute: STORAGE
Length of information: 1

Label: varl
Label attribute: VARIABLE
Length of information: 2
Information stored:
1:

Label: funcl
Label attribute: FUNCTION
Number of points in the function: 2
0.100000 1
0.200000 2
Length of information: 2

Label: v1t000
Label attribute: PARAMETER
Information stored:
1

Label: v1t001
' Label attribute: CONSTANT
Information stored:
-1

Label: v1t002
Label' attribute: PARAMETER
Information stored:
1

Label: v1t003
Label attribute: CONSTANT
Information stored:
2

Label: v1t004
Label attribute: CONSTANT
Information stored:
-1

Label: vit005
Label attribute: CONSTANT
Information stored:
2

Label: v1t006
Label attribute: PARAMETER
Information stored:
1

Label: v1t007
Label attribute: PARAMETER
Information stored:
1

Label: v1t008
Label attribute: PARAMETER
Information stored:
1

Label: v1t009
Label attribute: PARAMETER
Information stored:
1

Label: v1t010
Label attribute: CONSTANT
Length of information: 1
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Label: v1t011
Label attribute: PARAMETER
Information stored:
1

Label: v1t012
Label attribute: PARAMETER
Information stored:
1

Label: v1t013
Label attribute: PARAMETER
Information stored:
1

Label: v1t014
Label attribute: CONSTANT
Information stored:
-1

Label: v1t015
Label attribute: PARAMETER
Information stored:
1

Label: v1t016
Label attribute: CONSTANT
Information stored:
1

Label: v1t017
Label attribute: PARAMETER
Information stored:
S |

Label: v1t018
Label attribute: CONSTANT
Information stored:
1

Label: v1t019
Label attribute: PARAMETER
Information stored:
1

(22 22 A2 2 222222223222 22 R 22 222222222222 222 22222222 2]
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operator: ASSIGN
block number = 0
A~operand= v1t000
Broperand= v1t001

operator: ASSIGN
block number - 1
A~operand= v1t002
B~operand= v1t003

operator: ASSIGN
block number = 2
A~operand= funcl
B~operand= v1t004

operator: ASSIGN
block number 3
A~operand= varl

B~operand= v1t005

operator: ASSIGN
block number = 4
A«operand= v1t006
B~operand= v1t007

operator: ASSIGN
biock number - 5§
A~operand= v1t00B
Beoperand= funcl

ooerator: NEG
block number - 6
A~operand= varl
Beoperand= v1t010

operator: ASSIGN
btock number 6
A~operand= v1t009
Be-operanc= v1t010

operator: ASSIGN
biock number = 12
Ae~operand= 1
Reoperand= v1t014

operator: ASSIGN
block number - 14
A~operand= 1

b-operand= v1it016

overator: ASSIGN
biock number 16
Aeoperand= 1

Beoperand= v1t01B

Total number of errors - 13
Simulation phase will not occur due to ERRORS
- GPS3 exiting hd
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GPSS V1.0 May, 1984
author- J. Van Dellon
!
! parsing test for DEPART statement
!
simulate
a variable 1
b variable 1
storl storage 20
funcl function r,d2
0.1,1/70.2,2
!
1 depart s®storl 'not a good queue definition
L]
>> Operand is not valid
2 label depart 'required operand missing
.
>> Required operands missing
3 depart 1 {ok
4 depart a 'A-operand not valid
[ ]
>> Operand is not valid
5 depart a, Imissing B-operand
L]
>> Operand is not valid
6 depart lrequired operand missing
L]
>> Required operands missing
7 depart a,b !'i1legal specification of SNA's
[ ]
>> Operand is not valid
8 depart v®*a,v*b tok, variable specifications
9 . depart pl 1illegal operand
L]
>> Operand is not valid
label departr 1 Imultiple labels
[ ]
>> Multiply defined label
10 depart 1,v®b lok
11 depart v®*a,2 lok
12 depart s®*1 Inot defined SNA
[ ]
>> Undefined operand
[ ]
>> Operand is not valid
13 depart p©*i,1 lok, correct specification

end

a0
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Symbol Table Contaents after first Pass Completion

Label attribute: VARIABLE
Length of information: 2
Information stored:

1:

Label: b
Label attribute: VARIABLE
Length of information: 2
Information stored:
1:

Label: stort
Label attribute: STORAGE
Length of information: 20

Label: funcil
Label attribute: FUNCTION
Number of points in the function: 2
0.100000 1
0.200000 2
Length of information: 2

Label: label
Label attribute: LABEL

Label: v1t000
Label attribute: CONSTANT
Information stored:
i

Label: v1t001
Label attribute: CONSTANT
Information stored:
i

Label: v1t002
Label attribute: CONSTANT
Information stored:
1

Label: v1t003
Label attribute: CONSTANT
Information stored:
2

Label: v1t004
Label attribute: PARAMETER
Information stored:
1

Label: v1t006
Label attribute: CONSTANT
Information stored:
1

Yoo e N T R R L R R R L R L A Ll



START card information

operator: DEPART
block number - 2
A«operand= v1t000
B~operand= v1t001

operator: DEPART
block number 7
A~operand= a
B+~operand= b

operator: DEPART
block number 9
A~operand= v1t002
B+~operand= b

operator: DEPART
block number - 10
A~operand= a

B~operand= v1t003

operator: DEPART
block number 12
A~operand= v1t004
B~operand= v1t005

Total number of errors - 10
Simulation phase will not occur due to ERRORS
. GPSS exiting .



GPSS V1.0 - May, 1984
author: J. Van Dellon

!

! parsing test for END statement
! FIRST of THREE test routines
!

simulate

and a Ino operands allowed
-

DN DBWN = & @

>> Dperand is not valid
7 endd Imisspelling take as label

>> Label valid but no statement .
8 and tduplicate end

L]

>> Multiple END statements

9 label and Ino label allowed
L]

>> Label not allowed

I EEE IR RS RRS R R RS ERRRERSERRRERE RS L)

Symbol Table Contents after First Pass Completion

Label: label
Label attribute: LABEL

IFIEETESERRREREE SRR ERERREESRESEREESR R RS RS2 2 22

Total number of errors - 4
Simulation phase will not occur due to ERRORS

. GPSS exiting .

. GPSS V1.0 - May, 1984

. author: J. Van Dellon

1 !

2 ! parsing test for END statement

3 ! SECOND of THREE test routines

4 !

5 simulate

6 end b Isyntax error due to comma

>> Dperand is not valid
7 #8* and 1il11egal label

>> Syntax error
8 . end Isyntax error

-
>> Syntax error

Total number of errors - 3
Simulation phase will not occur due to ERRORS

. GPSS exiting .

GPSS V1.0 - May,1984
. author: J. Van Dellon 93



! parsing test for END statement
THIRD of THREE test routines

simulate

end

G W

lok

~
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GPSS V1.0
J. Van Detllon

author:

-

«Q

10
11
12

13

May, 1984

! parsing test for ENTER statement

simulate

a variabtle 1
b variabtle 1
storl storage 20
funcl function r,d2
0.1,1/0.2,2
!

enter s*storl
tabetl enter

[ ]

>> Required operands missing

enter 1

enter a

>> Operand is not valid
enter a,
[ ]
>> Operand is not valid
enter .
[ ]
>> Required operands missing
enter a,b
[ ]

>> Operand is not vatlid

enter v*a,v*b
enter pl
[ ]
>> Operand is not valid
tabetl enterr 1
. [ ]

>> Multiply defined tabetl
enter 1,v*b
enter ve*a,2

enter s*1
.
>> Undefined operand
.
>> Operand is not valid

enter p*t1.1
end

95

“lok. storage tabel specification

!required operand missing

ok
!A-operand not valid

18-operand missing

!required operand missing

litlegal specification of SNA's

lok, variable specifications
tiltlegatl operand

tmultiple labels

fok
tok
Inot defined SNA

tok, correct specification
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Symbol Table Contents after First Pass Completion

Label: a
Label attribute: VARIABLE
Length of information: 2
Information stored:
1:

Label: b
Labe] attribute: VARIABLE
Length of information: 2
Information stored:
1:

Label: stori
Label attribute: STORAGE
Length of information: 20

Label: funcil
Label attribute: FUNCTION
Number of points in the function: 2
0.100000 1
0.200000 2
Length of information: 2

Label: v1t000
Label attribute: CONSTANT
Information stored:
1

Label: label
Label attribute: LABEL

Label: v1t001
Label attribute: CONSTANT
Information stored:

Label: v1t002
Label attribute: CONSTANT
Information stored:
1

Label: v1t003
Label attribute: CONSTANT
Information stored:
1

Label: v1t004
Label attribute: CONSTANT
Information stored:
2

Label: v1t005
Label attribute: PARAMETER
Information stored:
1

Label: v1t006
Label attribute: CONSTANT
Information stored:
1
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operator: ENTER
block number - 0
A«operand= storl
B~operand= v1t000

operator: ENTER

block number = 2
A«operand= v1t001
B+operand= v1t002

operator: ENTER
block number - 7
A~operand= a
B~operand= b

operator: ENTER
block number - 9
A+~operand= v1t003
B~operand= b

operator: ENTER
block number - 10
A+operand= a
B~operand= v1t004

operator: ENTER

block number = 12
A«operand= v1t005
B+~operand= v1t006

Total number of errors = §
Simulation phase will not occur due to ERRORS

. GPSS exiting
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sen

10

esp

11
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.e

13

14
sep

15
16
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GPSS V1.0 - May, 1984

author:

J. Van Dellon

!
parsing test for function statement

simulate e .
funcl function r1,d2 lincorrect specification of random number

>> Operand is not valid .
.5,5/.8,8 lerror on line due to faulty function definitic

>> Syntax error

1func function r1.d2 t1abel error
[ ]

>> I1legal specification of label .
.5,5/.8,8 lerror on line due to faulty function definitio

>> Syntax error ) )
func2  functi r,d2 !i11egal function specification

>> Syntax error
.5,5/.8,8 lerror on 1ine due to faulty function definitio

>> Syntax arror
func3  function r,d 'il1legal specification of discrete function
]

>> ITlegal specification of numeric quantity
[ ]

>> I1legal specification of operand
,.5,5/.8,8 lerror on line due to faulty function definiton

>>-Syntax error
func4  function r,d*2 1i11egal specification of discrete function
]

>> I1legal specification of numeric quantity
.

>> I11egal specification of operand
.5,5/.8,8 lerror on line due to faulty function definitio

.
>> Syntax error

funch function r,d2 lok
.5,5/.8,8 1ok
funcé function r,d2 1ok
1,2/3,4 1i11egal specification due to random number
]
>> Syntax error
func? function r,d2 lok
0.5,5/.6,6 lok
func8 function r,d2 lok
.5,5/.6.7 !typing error
[ ]
>> Syntax error
func9 function r,d3 1ok
.1,17.2,3/.4,7 lok
funcl0 function r,d3 1ok
.1,1/0.4,4/0.85,7 lok
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Symbol Table Contents after First Pass Completion

Label: funcl
Label attribute: FUNCTION

Label: 1func
Label attribute: LABEL

Label: func2
Label attribute: LABEL

Label: funcd
Label attribute: FUNCTION

Label: func4
Label attribute: FUNCTION

Label: funch
Label attribute: FUNCTION
Number of points in the function: 2
0.500000 5
0.800000 8
Length of information: 2

Label: funcé
Label attribute: FUNCTION
Number of points in the function: 2
0.000000 0
0.000000 0
Length of information: 2

Label: func?
Label attribute: FUNCTION
Number of points in the function: 2
0.500000 5
0.600000 6
Length of information: 2

Label: func8
Label attribute: FUNCTION
Number of points in the function: 2
0.500000 5
0.600000 0
Length of information: 2

Label: func9
Label attribute: FUNCTION
Number of points in the function: 3

0.100000 1
0.200000 3
0.400000 7

Length of information: 3

Label: funcl0
Label attribute: FUNCTION
Number of points in the function: 3

0.100000 1
0.400000 4
0.850000 7

Length of information: 3
G0‘.“‘0.‘.........‘....‘.0.‘00““.“‘0..“““'

~v



>> No END statement encountered
Total number of errors 15

Simulation phase will not occur due to ERRORS
* GPSS exiting .
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GPSS V1.0
author:
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10
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32

J. Van Dellon
!

May,1984

parsing test for GATE statement

simulate

1 storage
varl variable
funcl function
0.1,1/0.2,2

[}

labell gate u

>> Operand is not
label2 gate
label3d gate
labeld4 gate
label5 gate

gate

gate

SEcecececec

u

>> Operand is not
gate nu
gate nu
gate nu
gate nu
gate nu
gate sf
gate sf

>> Operand is not
gate sf

>> Operand is not
gate sf

>> Operand is not
gate sf
gate se
gate se

>> Operand is not
gate se

>> Operand is not

1

r,d2

s®*1,label2

valid
fn®*funcl,labeld
vevarl, labeld
p®1,labell
1,7abell
1
s*1,label2

valid
fn®funcl,label2
ve®varl,label2
p®1,label2
1,%labell
1
s®1,labell
p*1,labell

valid
v®varl,labell
[ ]
valid
fn®funcl,labell
[ ]

valid
s*1
s®1,labell
p*1,labell

valid
fn*funcl,labell
[ ]

valid

gate se vevarl,labell
L]

>> Operand is not valid
gate se s*1
gate sf 1,1

®

>> Operand is not valid

gate sf s*1,1
L]

»> I1legal specification of label
gate snf s*1,labell
gate snf p*1,labell

L]

>> Operand is not valid

gate snf vevarl,labell
L]

>> Operand is not valid

gate snf fnefuncl, labell
L]

>> Operand is not valid
gate sne s*1,labell
gate sne p*1,labell

.

>> Operand is not valid

gate sne fnefuncl,labell
.

>> Operand is not valid

gate sne vevarl,labell
[ ]
>> Operand is not valid
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linvalid SNA

lok

lok

ok

1ok

tok, shouldn’'t move until true
linvalid SNA

1ok

1ok

lok

lok

lok, shouldn’'t move until true
1ok

'i1legal SNA

'i11egal SNA

1i17egal SNA

lok, shouldn’'t move until true
tok
1i17egal SNA

1i17egal SNA

1i1legal SNA

tok, shouldn't move until true
fi1legal SNA

1i1legal label

ok
1i11egal SNA

1i1legal SNA

lillegal SNA

lok
1i1legal SNA

1i1legal SNA

1i11egal SNA



42

43

44

45

33 gate snf 1,1
L]

>> Operand is not valid

34 gate snf s*1,1
L]

>> I1legal specification of label

35 gate ru 1,7abell
L]
>> I1legal option specified
end

~y
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1i1legal SNA

1i1legal label

1i11egal mneumonic



Label:

Label:

Label:

Label:

Label:

Label:

Label:

l.abel:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Table Contents after First Pass Completion

Label attribute: STORAGE
tength of information: 1

varl
Label attribute: VARIABLE
Length of information: 2
Information stored:
1:

funcl
Label attribute: FUNCTION
Number of points in the function: 2
0.100000 1
0.200000 2
Length of information: 2

Tabell
Label attribute: LABEL

Tabel2
Label attribute: LABEL

Tabeld
Label attribute: LABEL

Tabel4
Label attribute: LABEL

v1t000
Label attribute: PARAMETER
Information stored:
i

Tabelb
Labal attribute: LABEL

v1it001
Label attribute: CONSTANT
Information stored:
1

v1t002
Label attribute: CONSTANT
Information stored:
1

v1t003
Label attribute: LABEL
Length of information: i

vit004
Label attribute: PARAMETER

Information stored:
1

vit005
Label attribute: CONSTANT

Information stored:
1

v1t006
Label attribute: CONSTANT

Information stored:
1

vit007
Label attribute: LABEL
Length of jnformation: 1
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Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

vit008
Label attribute: PARAMETER
Information stored:
1

v1t009
Label attribute: LABEL
Length of information: 1

vit010
Label attribute: PARAMETER
Information stored:
1

vit011
Label attribute: LABEL
Length of information: 1

vit012
Label attribute: CONSTANT
Information stored:
1

vit013
Label attribute: PARAMETER
Information stored:
1

vit014
Label attribute: PARAMETER
Information stored:
1

v1t015
Label attribute: CONSTANT
Information stored:
1

(A AL AL AL LR R A L A A LR YRR Y]
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operator: U

block number 1
A~operand= funcl
Broperand= * NULL *

operator: BNE

block number - 1
A«operand= label3
Beoperand= * NULL *

operator: U

block number - 2
A~operand= varl
Beoperand= * NULL *

operator: BNE

block number = 2
A-operand= labeld
B~operand= * NULL =

operator: U

block number - 3
A~operand= v1t000
Beoperand= * NULL *

operator: BNE

block number - 3
Aroperand= labell
Beroperand= * NULL *

operator: U

block number - 4
A«operand= v1t001
Beoperand= * NULL ®

operator: BNE

block number - 4
A~operand= labell
Beoperand= * NULL *

operator: U

block number - 5
A«operand= v1t002
Beoperand= * NULL *

operator: BNE

block number - 5
A«operand= v1t003
Beoperand= * NULL °

operator: NU

block number = 7
A«operand= funcl
Beoperand= * NULL *

operator: BNE

block number = 7
A-operand= label2
Beoperand= * NULL *®

operator: NU
block number = B
A-operand= vari
B*oper-“""‘ - AN
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operator: BNE
block number - B
A~operand= Tlabel2
B~operand= * NULL

operator: NU
block number = 9
A~operand= v1t004
B~operand= * NULL

operator: BNE
block number - 9
A~operand= label2
B~operand= * NULL

operator: NU

block number 10
A+~operand= v1t005
B+~operand= * NULL

operator: BNE

block number = 10
A~operand= labell
B~operand= * NULL

operator: NU

block number - 11
A+operand= v1t006
Broperand= * NULL

operator: BNE

block number - 11
A~operand= v1t0Q7
B~operand= * NULL

operator: SF
block number - 12
A«operand= 1
B~operand= * NULL

operator: BNE

block number - 12
A«operand= 1labell
B~operand= * NULL

operator: SF
block number 16
A«operand= 1
B~operand= * NULL

operator: BNE

block number - 16
A~operand= v1t009
B~operand= * NULL

operator: SE
block number - 17
A~operand= 1
B~operand= * NULL

operator: BNE

block number - 17
A~operand= labell
B~operand= * NULL

operator: SE
block number - 21
A+operand= 1
B~operand= * NULL

operator: BNE

block number - 21
A~operand= vit01l1l
B~operand= * NULL
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operator: SF
block number - 23
A~operand= 1
Be~operand= * NULL

operator: SNF
block number - 24
Acoperand= 1
B~operand= * NULL

operator: BNE

block number 24
A~operand= labell
Broperand= * NULL

operator: SNE
block number - 2B
A«operand= 1
B~operand= * NULL

operator: BNE

block number - 28
A~operand= labell
Broperand= * NULL

operator: SNF
block number = 33
Acoperand= 1

Beoperand= * NULL *

Total number of errors
Simulation phase will not occur due to ERRORS
. GPSS exiting
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GPSS V1.0
author: J. Van Dellon
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o O
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10

11

12

13

14

15

simulate
1 storage 1
varl variable 1
funcl function r,d2
0.1,1/0.2,2
!
generate 1
generate 5,1
generate 1,p*1
-
>> Operand is not valid
generate 1,fn*funcl
generate 1,vevarl
generate p*1.1
L]
>> Operand is not valid
generate vevarl,1
generate fn*funcl,1
generate s*1,1
L]
>> Operand is not valid
generate 1,s%1
-
>> Operand is not valid
generate 1
L]
>> Required operands missing
generate 1,
L]
>> Syntax error
generate fn*funce
-
>> Undefined operand
-
>> Operand is not valid
generate 1 1
L]
>> Syntax error
generate 1,1,1
L]
>> Syntax error

- May.1984

parsing test for GENERATE statement

end

lok
lok hid
lcan't cause no parameters are evaluated yet

lok
1ok
lcan't cause no parameters are evaluated yet

lok
lok
1i17egal SNA

1i11egal SNA

!required operand missing

Isyntax error

lundefined function

Isyntax error

!syntax error
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Symbol Tab1e Contents after First Pass Comp1et1on

Label: 1
Label attribute: STORAGE
Length of information: 1

Label: varl
Label attribute: VARIABLE
Length of information: 2
Information stored:
1.

Label: funcl
Label attribute: FUNCTION
Number of points in the function: 2
0.100000 1
0.200000 2
Length of information: 2

Label: v1t000
Label attribute: CONSTANT
Information stored:
1

Label: v1t001
Label attribute: CONSTANT
Information stored:
5

Label: vit002
Label attribute: CONSTANT
Information stored:
1

Label: v1t003
Label attribute: CONSTANT
Information stored:
1

Label: v1it004
Label attribute: PARAMETER
Information stored:
1

Label: v1t005
Label attribute: CONSTANT
Information stored:
1

Label: v1t00&
Label attribute: CONSTANT
Information stored:
1

Label: v1t007
Label attribute: PARAMETER
Information stored:
1

Label: v1t008
Label attribute: CONSTANT
Information stored:
1

Label: v1t009
Label attribute: CONSTANT
Information stored:
1

Label: vit010
Label attribute: CONSTANT
Information stored:
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Label:

Label:

Label:

Label:

Label:

vit0o1ll
Label attribute: CONSTANT
Information stored:
1

vit012
Label attribute: CONSTANT
Information stored:
1

v1it013
Label attribute: CONSTANT
Information stored:
1

vit014
Label attribute: CONSTANT
Information stored:
1

vit015
Label attribute: CONSTANT
Information stored:
1

oo o sk et a0 o e ok e R R S o d ok ki B N o R S i 0 3 o oK MK X
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START card information

operator: GENERATE
block number - 0
A~operand= v1tD0O
B~operand= * NULL *

operator: GENERATE
block number - 1

A~operand= v1t001
B~operand= v1t002

operator: GENERATE
block number 2

A~operand= v1t003
B~operand= v1t004

operator: GENERATE
block number 3
A~operand= v1t005
B~operand= funcil

operator: GENERATE
block number - 4
A«operand= v1t0086
B~operand= varil

operator: GENERATE
block number - &

A«operand= vi1t007
B~operand= v1t00B

operator: GENERATE
block number 6
A«operand= varl
B~operand= v1t009

operator: GENERATE
block number 7
A~operand= funcl
B~operand= v1t010

Total number of errors - 10
Simulation phase will not occur due to ERRORS

. GPSS exiting
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J. van Dellon

author:

—

w0

10

12

13

May, 1984

!

! parsing test for LEAVE statement

simulate
a variable 1
b variable 1
storl storage 20
funci function r,d2
0.1,170.2,2

!
leave s®storl

label leave
L]

>> Required operands missing

leave 1
leave a
.
>> Operand is not valid
leave a,
[ ]
>> Operand is not valid

leave ,
L]

>> Required operands missing

leave a,b
L]

>> Operand is not valid
leave vea,veb

leave pt

L]

.>> Operand is not valid

label leaver 1
L]
>> Multiply defined label
leave 1,veb
leave vea, 2
leave s*1
L]

>> Undefined operand
L]
>> Operand is not valid

leave pet,t
end

112

lok. storage label specification

!required operand missing

tok
ti11egal A-operand

!no 8-operand

!required operand missing

1i11egal specification of SNA's

tok, variable specifications

'i11egal operand

Imultiple labels

1ok
1ok
not defined SNA

lok, correct specification
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Symbol Table Contents after First Pass Completion

Label: a
Label attribute: VARIABLE
Length of information: 2
Information stored:
1:

Label: b
Label attribute: VARIABLE
Length of information: 2
Information stored:
1:

Label: storl
Label attribute: STORAGE
Length of information: 20

Label: funcl
Label attribute: FUNCTION
Number of points in the function: 2
0.100000 1
0.200000 2
Length of information: 2

Label: v1t000
Label attribute: CONSTANT
Information stored:
1

Label: tlabel
Label attribute: LABEL

Label: v1t001
Label attribute: CONSTANT

Information stored:
1

Label: v1t002
Label attribute: CONSTANT

Information stored:
1

Label: v1t003
Label attribute: CONSTANT
Information stored:
1

Label: v1t004
Label attribute: CONSTANT

Information stored:
2

Label: v1t005
Label attribute: PARAMETER
Information stored:
i

Label: v1t006
Label attribute: CONSTANT
Information stored:
1
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operator: LEAVE

block number 0
A~operand= storl
B~operand= v1t000

operator: LEAVE

block number 2
A~operand= v1t001
B~operand= v1t002

operator: LEAVE
block number - 7
A~operand= a
B~operand= b

operator: LEAVE
block number - 9
A~operand= v1t003
B~operand= b

operator: LEAVE
block number 10
A~operand= a
B~operand= v1t004

operator: LEAVE

block number 12
A~operand= v1t005
B«operand= v1t006

Total number of errors

Simulation phase will not occur due to ERRORS

. GPSS exiting

g
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author:
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J. Van Dellon
!

! parsing test for QUEUE statement

simulate
a variable 1
b variable 1
storl storage 20
funcl function r,d2

0.1,1/0.2,2
!
queue s*storil
[ ]

>> Operand is not valid
lTabel queue
[ ]
>> Required operands missing
queue 1
queue a
[ ]
>> Operand is not valid
queue  a,
[ ]

>> Operand is not valid

queue .
[ ]

>> Required operands missing
queue a,b
[ ]

>> Operand is not valid
queue vta,veb

queue pl

[ ]

>> Operand is not valid
label queuer 1
[ 3

>> Multiply defined label
queue 1,v*b
queue vea,2
queue s*1
[ 3

>> Undefined operand
[ ]
>> Operand is not valid

queue p*l,1
end

115

lgk, storage label specification

lrequired operand missing

tok
lillegal A-operand

Ino 8-operand

Irequired operand missing

1i11egal specification of SNA's

lok, variable specifications

lillegal operand

Imultiple labels

lok
lok
Inot defined SNA

lok, correct specification



Symbol Table Contents after First Pass Completion

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

a
Label attribute: VARIABLE
Length of information: 2
Information stored:

1:

b
Label attribute: VARIABLE
Length of information: 2
Information stored:
1:

storl
Label attribute: STORAGE
Length of information: 20

funci
Label attribute: FUNCTION

Number of points in the function:

0.100000 1
0.200000 2
Length of information: 2

label
Label attribute: LABEL

v1t000
Label attribute: CONSTANT
Information stored:
1

v1t001
Label attribute: CONSTANT
Information stored:
1

vit002
Label attribute: CONSTANT
Information stored:
1

v1it003
Label attribute: CONSTANT
Information stored:
2

vit004
Label attribute: PARAMETER
Information stored:
1

v1t005
Label attribute: CONSTANT
Information stored:
1

2
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operator: QUELUE
block number - 2
A~operand= v1t000
Beoperand= v1t001

operator: QUEUE
block number - 7
A~operand= a
B~operand= b

operator: QUEUE
block number - 9
A~operand= v1t002
B+operand= b

operator: QUEUE
block number - 10
A~operand= a
Beoperand= v1t003

operator: QUEUE

block number 12
A+voperand= v1t004
Beoperand= v1t005

Total number of errors
Simulation phase will not occur due to ERRORS
. GPSS exiting
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- May, 1984

parsing test for RELEASE statement

simulate
storage 1

jacky variable
funcl function r,d2
0.1,1/0.2,2

Tabel release

>> Required operands missing

la

»> 111egal specification of label

>

>>

>

>

2

>

>

>

>

>

Q##

>

release 2
L]

release 1

release a
.

Operand is not valid
release pl
.

Operand is not valid
release 1,
.

Syntax error
release ,1
.

Required operands missing

release Pl
.

Operand is not valid
release p®1
release P*1
release s*1

.

Operand is not valid

release S°*1
.

Operand is not valid
release v®*jacky
release V®jacky
release f*1

.

Operand is not valid
release FN*funcl
release fn*funcl
release p*1
release P*1
release 1

Syntax error
release
.
Syntax error
release
.
Syntax error
end

'required operand missing

~y

tillegal label

1ok
Inot allowed SNA

1i11egal specification of SNA

Isyntax error

!required operand missing

1il11egal specification of SNA

lok, parameter
ok, parameter
Inot allowable SNA

Inot allowable SNA

ok, variable
ok, variable
Ifacility not allowed

lok, function
tok, function
lok, parameter
'ok, parameter
Isyntax error

Isyntax error

Ii1legal label



Symbol Table Contents after First Pass Completion

Label: 1
Label attribute: STORAGE
Length of information: 1

Label: jacky
Label attribute: VARIABLE
Length of information: 2
Information stored:
1:

Label: funcl
Label attribute: FUNCTION
Number of points in the function: 2
0.100000 1
0.200000 2
Length of information: 2

Label: label
Label attribute: LABEL

Label: 1a
Label attribute: LABEL

Label: v1t000
Label attribute: CONSTANT
Information stored:
1

Label: v1t001
Label attribute: CONSTANT
Information stored:
1

Label: v1t002
Label attribute: PARAMETER

Information stored:
1

Label: v1t003
Label attribute: PARAMETER
Information stored:
1

Label: v1t004
Label attribute: PARAMETER
Information stored:
1

Label: v1t005
Label attribute: PARAMETER
Information stored:
1

Label: v1t006
Label attribute: CONSTANT
Information stored:
1
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operator: RELEASE
block number 2
A~operand= v1t000
B+operand= * NULL

operator: RELEASE
block number - 8
A«operand= v1t002
B~operand= * NULL

operator: RELEASE
block number 9
A«operand= v1t003
B~operand= * NULL

operator: RELEASE
block number 12
A~operand= jacky
B~operand= * NULL

operator: RELEASE
block number 13
A-operand= jacky
B~operand= * NULL

operator: RELEASE
block number 15
A«operand= funcl

B«operand= * NULL

operator: RELEASE
block number - 16
A«operand= functi

Beoperand= * NULL

operator: RELEASE
block number 17
A+operand= v1t004
Beoperand= * NULL

operator: RELEASE
block number 18
A«operand= v1t005
Broperand= * NULL

Total number of errors - 13
Simulation phase will not occur due to ERRORS
hd GPSS exiting
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GPSS V1.0

author: J. Va

1
jac
fun
0.1
!
1 tab
>>
2 la
>
3
4
>>
5
>
6
>
7
>
8
v DD
9
10
11
>
12
>>
13
14
15
>
16
17
18
19
20
»
>
Q##
>

May, 1984
n Dellon

parsing test for SEIZE statement

simulate
storage 1
ky variable 1
c1 function r,d2
.1/70.2,2
el seize

.
Required operands missing

seize 2
.
Itlegal specification of label
seize 1
seize a

Operand is not valid
seize p1
[ ]

Operand is not valid

seize 1,
[ ]

Syntax error

seize .1
[ ]

Required operands missing

seize P1
[ ]

Operand is not vatlid
seize p*1
seize  P*1
seize s*1

L]

Operand is not valid
seize S*1
[ ]

Operand is not valtid
seize  v*jacky
seize Ve*jacky
seize f*1

[ ]

Operand is not valid
seize FN*funcl
seize fn*funcl
seize p*1
seize P*1
seize 1 1

.

Syntax error

seize
.

Syntax error

seize
.

Syntax error

end

lrequired operand missing

~9

lillegal tabel

lok
Inot allowed SNA

lillegal specification of SNA

Isyntax error

!required operand missing

1illegal specification of SNA

'ok, parameter
lok, parameter
Inot altowable SNA

fnot allowable SNA

lok, variable
fok, variable
{faciltity not allowed

tok, function
tok, function
lok, parameter
lok, parameter
Isyntax error

Isyntax error

lillegal tabel
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Symbol Table Contents after First Pass Completion

Label attribute: STORAGE
Length of information: 1

Label: jacky
Label attribute: VARIABLE
Length of information: 2
Information stored:
1:

Label: funcl
Label attribute: FUNCTION
Number of points in the function: 2
0.100000 1
0.200000 2
Length of information: 2

Label: Tlabel
Label attribute: LABEL

Label: 1a
Label attribute: LABEL

Label: v1t000
Label attribute: CONSTANT
Information stored:
1

Label: v1t001
Label attribute: CONSTANT
Information stored:
1

Label: v1t002
Label attribute: PARAMETER
Information stored:
1

Label: v1t003
Label attribute: PARAMETER
Information stored:
1

Label: v1t004
Label attribute: PARAMETER
Information stored:
1

Label: v1t005
Label attribute: PARAMETER
Information stored:
1

Label: v1t006
Label attribute: CONSTANT
Information stored:
1
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operator: SEIZE
block number 2
A+«operand= v1t000
B~operand= * NULL *

operator: SEIZE
block number - 8
A«operand= v1t002
Beoperand= * NULL *

operator: SEIZE
block number - 9
A~operand= v1t003
Beoperand= * NULL *

operator: SEIZE
block number = 12
A-operand= jacky
Beoperand= * NULL *

operator: SEIZE
block number = 13
A«operand= jacky
Broperand= * NULL *

operator: SEIZE
block number - 15
A«operand= funcl
Beoperand= * NULL *

operator: SEIZE
block number = 16
A«operand= funcl
Broperand= * NULL *

operator: SEIZE
block number - 17
A«operand= v1t004
Broperand= * NULL *

operator: SEIZE
block number = 18
Avoperand= v1t0056
Beoperand= * NULL *

Total number of errors - 13

Simulation phase will not occur due to ERRORS

* GPSS exiting .
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. GPSS V1.0 - May, 1984
. author: J. Van Dellon
1 !
2 ! parsing test for SIMULATE statement
3 ! FIRST of THREE test routines
4 !
5 simulate a !'no operands allowed
.
>> Operand is not valid )
6 simulatte Imisspelling take as label
.
>> Label valid but no statement .
7 simulate - !duplicate simulate
.
>> Multiple SIMULATION statements
8 Tabel simulate Ino Tabel allowed
.
>> Label not allowed
9 end

Symbol Table Contents after First Pass Completion

Label: label
Label attribute: LABEL

Total number of errors - 4
Simulation phase will not occur due to ERRORS

. GPSS exiting .

. GPSS V1.0 - May,1984

. author: J. Van Dellon

1 !

2 ! parsing test for SIMULATE statement

3 ! SECOND of THREE test routines

4 !

5 simulate b Isyntax error due to comma

>> Syntax error
6 #S* simulate lillegal label

>> Syntax error

7 R simulate Isyntax error
L

>> Syntax error
8 end

Total number of errors - 3
Simulation phase will not occur due to ERRDRS

. GPSS exiting .
. GPSS V1.0 May, 1984
. author: J. Van Dellon
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parsing test for SIMULATE statement
THIRD of THREE test routines

simulate 1ok
end

DO LW N

~9
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J. Van Dellon

author:

- May, 1984

parsing test for START statement

simulate

Tabel start 1

>

’

>>

>

>

>

>

>

Labei not allowed
start
*
Syntax error
start 1
start a
L ]
Undefined operand
start  ,NP,3
L]

Required operands missing
start 1,np
start 1,,
start  1,,c
*

Undefined operand
start 1,,2
start 1,NULL
start 1,bb

*

Operand is not valid
start 1 np

]
Syntax error

end

126

|Tabel not allowed

Isyntax error

1ok
'illegal operand

lrequired operand missing

lok

Isyntax correct, just no arguements

1i1legal operand

1ok
1ok
lil1legal option

fsyntax error

a4



Symbol Table Contents after First Pass Completion

Label: label
Label attribute: LABEL

SESSSSESSSSSSSESSSSESSS
START card information
SESSSSESESSSSSSSSSESESS

START card #1: simulation time 1
NO SNAP interval printout request

START card #2: simulation time 1
SNAP interval printout requested
Interval printout time is 2 units

Pseudo Code Generated

Total number of errors = 7
Simulation phase will not occur due to ERRORS
. GPSS exiting .

ad
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0 0~

10

11

12

13

14

15

16

17

18

GPSS V1.0
J. Van Dellon

author-

>>

>>

$%te
[ ]

>>

- May,1984

parsing test for STDRAGE statement

simulate

storage
.
Label required
storage 2
storage 3
storage 4

.

Imissing label

tok
tok
Lok

I11egal specification of numeric quantity
L d

I11egal specification of label

storage 5
.

Multiply defined label

storage

Required operands missing

storage six
[ ]

Operand is not valid

storage 7,
[ ]
Syntax error
storage 8,9
.
Syntax error
storage 10

Syntax error
storage
.
Syntax error
storage 1

Syntax error
end

11

128

tduplicate label

lrequired operand missing

tillegal operand

Isyntax error

tsyntax error

tsyntax error

Isyntax error

li1legal label



Symbol Table Contents after First Pass Completion

Label: a
Label attribute: STORAGE
Length of information: 2

Label: 1
Label attribute: STORAGE
Length of information: 3

Label: 1a
Label attribute: STORAGE

Label: 2
Label attribute: STORAGE

Label: 3
Label attribute: STORAGE

Label: 4
Label attribute: STORAGE
Length of information: 7

Label: 5§
Label attribute: STORAGE
Length of information: 8

Label: 6
Label attribute: STORAGE
Length of information: 10

129



Total number of errors - 11
Simulation phase will not occur due to ERRORS
. GPSS exiting .
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24
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31

GPSS V1.
author: J.

S WN =

10

11

12

13

14

15

16

17

18

0 - May,1984
Van Dellon
!

parsing test for TERMINATE statement

simulate
1 storage 1
varl variable 1
funcl function r,d2
0.1,1/0.2,2
!
label terminate
terminate
terminate 1
terminate '

>> Syntax error
terminate a
L
>> Operand is not valid
terminate 2,

>> Syntax error
terminate 3

>> Syntax error
terminate 5
terminatte
L J
>> Label valid but no statement
. terminate
L J
>> Syntax error
e## terminate
L J
»> Syntax error
terminate P1
L J
>> Operand is not valid
terminate pl
L J
>> Operand is not valid
terminate p*l
L J
>> Operand is not valid
terminate P*1
L J
>> Operand is not valid
terminate s*1
L J
>> Operand is not valid
terminate S*1
.
>> Operand is not valid
terminate vel
L J
>> Operand is not valid
terminate vel
.
>> Operand is not valid
terminate fn*l
.
>> Operand is not valid
terminate FN®1
L]
>> Operand is not valid
end

131

tok

tok, default 1

tok

!syntax error

'i1legal operand

!syntax error

Isyntax error

lok

Imisspelling, error

Isyntax error

lillegal label

!i1legal operand

!i1legal operand

Ino

Ino

Ino

Ino

'no

'no

I'no

Ino

SNA's

SNA's

SNA's

SNA's

SNA's

SNA's

SNA's

SNA's

allowed

allowed

allowed

allowed

allowed

allowed

allowed

allowed
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Symbol Table Contents after First Pass Completion

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

SESSSLEEEELLLSESESEELESSSSSSSEEESSSEEESSESESREES

Label attribute: STORAGE
Length of information: 1

varl
Label attribute: VARIABLE
Length of information: 2
Information stored:
1:

funcl
Label attribute: FUNCTION

Number of points in the function:

0.100000 1
0.200000 2
Length of information: 2

Tabel
Label attribute: LABEL

v1t000
Label attribute: CONSTANT
Information stored:
1

v1t001
Label attribute: CONSTANT
Informatiion stored:
1

v1t002
Label attribute: CONSTANT
Information stored:
1

v1t003
Label attribute: CONSTANT
Information stored:
2

v1t004
Label attribute: CONSTANT
Information stored:
3

v1t005
Label attribute: CONSTANT
Information stored:
5
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START card information

operator: TERMINATE
block number = 0
A«operand= v1t000
B~operand= * NULL *

operator: TERMINATE
block number - 1
A~operand= v1t001
Beoperand= * NULL *

operator: TERMINATE
block number = 2
A~operand= v1t002
B~operand= * NULL *

operator: TERMINATE
block number = 7
Aroperand= v1t006
B~operand= * NULL *

Total number of errors = 17

Simulation phase will not occur due to ERRORS
. GPSS oxiting he
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30

GPSS V1.0
author: J. Van Dellon

OO NOOTD WN -
-o

[y
n

13

14

15

16
18

19

20

1

varl
funcil
0.1,1/0.
1

iabe11
Tabel2
label3

- May,1984

parsing test for TEST statement

simulate

storage 1
variable 1
function r,d2

2,2

test e p*1,p*2,label2
test e v*varl,p*1,labeld
test e fn*funcl,p*1,labell
test e 1,p*1,label2

test e 1,2,7abel3

test e 1,p*1,labell

test e 1,fn*funcl,label2
test e 1,v*varl,klabeld
test 1 1,2,%abel3

test g 1,2,7abel3

. test ge 1,2,%abel3
L]

>> Illegal option specified

test 1 s*1,1,label3
-

>> Operand is not valid

test g 1,s*1,label3
-

>> Operand is not valid

>> Requi

>> Requi

test e ,1,labell
-

red operands missing

test 1 1,,%label3
-
red operands missing
test g 1,1
test e 1,1,%abel4

test 1 a,1,labell
-

>> Operand is not valid

test g 1,a,labell
-

>> Operand is not valid

test e v*var2,p*2,label2
-

>> Undefined operand

>> Operand is not valid

end

134

ok
tok
Tok
tok
tok
1ok
tok
1ok
1ok
tok
ti1legal option

!'i1legal SNA

'i1legal SNA

!required operand missing

'required operand missing

tok

tincorrect label error second pass

'i1legal operand

'illegal operand

tundefined operand
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Symbol Table Contents after First Pass Completion

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

1
Label attribute: STORAGE
Length of information: 1

varil
Label attribute: VARIABLE
Length of information: 2
Information stored:
1:

funcil
Label attribute: FUNCTION
Number of points in the function: 2
0.100000 1
0.200000 2
Length of information: 2

labell
Label attribute: LABEL

vit000 N
Label attribute: PARAMETER
Information stored:
1

vit001
Label attribute: PARAMETER
Information stored:
© 2

label2 ,
Label attribute: LABEL

vit002
Label attribute: PARAMETER
Information stored:
1

label3d
Label attribute: LABEL

vit003
Label attribute: PARAMETER
Information stored:
1

vit004
Label attribute: CONSTANT
Information stored:
1

vit005
Label attribute: PARAMETER
Information stored:
1

vit006
Label attribute: CONSTANT
Information stored:
1

v1t007
Label attribute: CONSTANT
Information stored:
2

v1t00B
Label attribute: CONSTANT
Information stored:
1

135
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Label: v1t009
Label attribute: PARAMETER
Information stored:
1

Label: v1t010
Label attribute: CONSTANT
Information stored:
1

Label: v1t011
Label attribute: CONSTANT
Information stored:
1

Label: v1t012
Label attribute: CONSTANT
Information stored:
1

Label: v1t013
Label attribute: CONSTANT
Information stored:
2

Label: v1t014
Label attribute: CONSTANT
Information stored:
1

Label: v1t015
Label attribute: CONSTANT
Information stored:
t 2

Label: v1t016 .
Label attribute: CONSTANT
Information stored:
1

Label: v1t017

Label attribute: CONSTANT
Information stored:
1

Label: v1t018
Label attribute: CONSTANT
Information stored:
1

Label: v1t019

Label attribute: CONSTANT
Information stored:
1

Label: v1t020
Label attribute: LABEL
Length of information:-1

Label: v1t021

Label attribute: CONSTANT
Information stored:
1

Label: vit022

Label attribute: CONSTANT
Information stored:
1

Label: v1t023

Label attribute: CONSTANT
Information stored:
1
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START card information

>»> Undefined label labels

Pseudo Code Generated

operator: EQ
block number = 0
A~operand= v1t000
B~operand= v1t001

operator: BNE
bTock number = 0
A«operand= label2
Broperand= * NULL

operator: EQ
block number = 1
A~operand= vari
Be~operand= v1t002

operator: BNE
block number - 1
A«operand= label3
Beoperand= * NULL

operator: EQ
block number ='2
A~operand= funcl

Beoperand= v1t003

operator: BNE
block number = 2
A+operand= labell
Beroperand= * NULL

operator: EQ
block number = 3
A«operand= v1t004
Beoperand= v1it005

operator: BNE
block number = 3
Avoperand= label2
Beoperand= * NULL

operator: EQ
block number = 4
A+operand= v1t006
Beoperand= v1t007

operator: BNE

block number = 4
A~operand= label3
Beoperand= * NULL

operator: EQ

block number = 5
Avoperand= v1t00B
B~operand= v1t009

operator: BNE

block number = 5
Aroperand= labell
Beoperand= * NULL

operator: EQ
block number = 6
Avoperand= v1t010
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B~operand= funcl

operator: BNE

block number - 6
A~operand= label2
B~operand= * NULL *

operator: EQ
block number = 7
A~operand= v1t011
B+~operand= varl

operator: BNE

block number = 7
A~operand= labeld
B~operand= * NULL *

operator: LT

block number = B
A~operand= v1t012
B~operand= v1t013

operator: BNE

block number - B
A~operand= labell
B~operand= * NULL *

operator: GT

block number = 9
A~operand= v1t014
B~operand= v1t015

operator: BNE

b? _k number - 9

A« -~; erand= labél3
B~operand= * NULL *

operator: GT

block number - 15
A~operand= v1t01B
B~operand= v1t019

operator: BE

block number = 15
A~operand= v1t020
Broperand= * NULL *

operator: EQ

block number - 16
A~operand= v1t021
B~operand= v1t022

operator: BNE

block number - 16
A~operand= label4
Broperand= * NULL *

Total number of errors - 10
Simulation phase will not occur due to ERRORS
. GPSS exiting .
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GPSS V1.0 - May, 1984
author: J. Van Dellon

bW N

(=

25
26
27

28
29

Purpose:

The following program is used for a generic debugging tool
for the GPSS compiler/simulator thesis. The following program
depicts a traffic problem over a bridge where one lane has been shut
off and the traffic is redirected through the other lane by means of
a traffic 1ight at each end of the bridge.

e s tuw swe smw tuw v Gem o Gom eem

Written:
Jacky Van Dellon March 15, 1984
e Tt T TR R R U R I NSRRI I NP M e e mmmmmmmmmmmmmme e mmmmmmm—————
!
! Parameters:
! 4 - keep count of cars in direction 2
! 5 - keep count of cars in direction 1
1
simulate

!

! Traffic lights problem

!

expon function r,d23

0.0,0/0.1,104/0.2,222/0.3,355/0.4,509/0.5,690/0.6,915/0.7,1200/0.8,1600/

0.84,1830/0.88,2120/0.9,2300/0.92,2520/0.94,2810/0.95,2990/0.96,3200/0.97,3500/

0.98,3900/0.99,4600/0.995,5300/0.998,6200/0.999,7000/0.9997,8000

grel variable 600 ! length of time for green light in direction 1

gre2 variable 450 ! length of time for green light in direction 2

stop storage 1 ! storage to restrict flow of transactions
!
!

1 storage 30 storage used for entering cars in direction 1
2 storage .. 30 storage used for entering cars in direction 2
1
! traffic from direction 1
! Tzz=====s==s============
generate 90,fn*expon tgenerate cars
queue 1 lenter queue
seize 1 tseize starting place
gate u 1 tis light green
transfer ,delay tnull transfer
1
nulll advance -100 'null block
!
delay advance 20 !'start car
assign 5,+1 tkeep count of cars
enter 1,1 'enter storage
depart 1 !leave queue
release 1 'release starting place
leave 1 !leave storage
terminate tcar is over bridge

! traffic from direction 2

generate 120,fn*expon !generate cars
queue 2 'enter queue
seize 2 !seize starting position
gate u 2 tis light 2 green
test ¢ p*5,10,around tcheck for ten cars in the counter
!
null2 advance 100 Inull block
!
around advance 20 !start car _ .
assign 4,+1 tcount cars in direction 2
depart 2 fleave starting place
release 2 lrelease starting place
terminate tcar is over bridge
!
! traffic lights
] Tzsz=S=S=======
‘ generate 1 ljust start this sequence up
gate se s®stop 'make sure only one goes through
enter s*stop tone is through and starts cycle
!
loop advance 550 tboth lights red
seize 1 !1ight 1 becomes green
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75

77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92

30
31
32
33
34
35
36

37
38

advance v*grel
release 1
advance 550
seize 2
advance v*gre2
release 2
transfer ,loop

auxiliary clock

generate 36000
terminate 1

140

'green time for 1
!1ight one turns red
tboth lights red
!1ight 2 becomes green
'green time for 2
!1ight two turns red
!begin new light cycle

'one transaction per hour
tdecrement



Symbol Table Contents after First Pass Completion

ST SSIZISSSISS S ESSSSSSIIISIISIIIITTSSITTITSIITTS

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

expon

Label attribute: FUNCTION

Number of points in the function: 23
0.000000 0
0.100000 104
0.200000 222
0.300000 355
0.400000 509
0.500000 690
0.600000 915
0.700000 1200
0.800000 1600
0.840000 1830
0.880000 2120
0.900000 2300
0.920000 2520
0.940000 2810
0.950000 2990
0.960000 3200
0.970000 3500
0.980000 3900
0.990000 4600
0.995000 5300
0.998000 6200
0.999000 7000
0.999700 8000

Length of information: 23

grel

Label attribute: VARIABLE
Length of. information: 4
Information stored:

600:

gre2
Label attribute: VARIASBLE
Length of information: 4
Information stored:
450

stop
Label attribute: STORAGE
Length of information: 1

1
Label attribute: STORAGE
Length of information: 30

2
Label attribute: STORAGE
Length of information: 30

v1t000
Label attribute: CONSTANT
Information stored:
90

vit001
Label attribute: CONSTANT
Information stored:
1

v1t002
Label attribute: CONSTANT
Information stored:
1

vit003
Label attribute: CONSTANT
Information stored:
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Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

v1t004
Label attribute: CONSTANT
Information stored:
1

v1t005 )
Label attribute: LABEL
Length of information: 1

nulll
Label attribute: LABEL

v1t006
Label attribute: CONSTANT
Information stored:
100

delay
Label attribute: LABEL

v1t007
Label attribute: CONSTANT
Information stored:
20

vit00B
Label attribute: PARAMETER
Information stored:
5

v1t009
Label attribute: CONSTANT
Information stored:
1

vit010
Label attribute: CONSTANT
Information stored:
1

vito11
Label attribute: CONSTANT
Information stored:
1

vito12 |
Label attribute: CONSTANT
Information stored:
1

vit013
Label attribute: CONSTANT
Information stored:
1

vit014
Label attribute: CONSTANT
Information stored:
1

v1it015
Label attribute: CONSTANT
Information stored:
1

vit016
Label attribute: CONSTANT
Information stored:
1

v1t017
Label attribute: CONSTANT
Information stored:
1
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Label:

Label:

Label:

Label:

Label:

LaBel:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

v1t018
Label attribute: CONSTANT
Information stored:
120

v1t019
Label attribute: CONSTANT
Information stored:
2

v1t020
Label attribute: CONSTANT
Information stored:
1

vit021
Label attribute: CONSTANT
Information stored:
2

vit022
Label attribute: CONSTANT
Information stored:
2

v1t023
Label attribute: LABEL
Length of. information: 1

v1t024
Label attribute: PARAMETER
Information stored:
5

v1t025.
Label attribute: CONSTANT
Information stored:
10

null2
Label attribute: LABEL

v1t026
Label attribute: CONSTANT
Information stored:
100

around
Label attribute: LABEL

vit027
Label attribute: CONSTANT
Information stored:
20

vito28
Label attribute: PARAMETER
Information stored:
4

vit029
Label attribute: CONSTANT
Information stored:
1

vit030
Label attribute: CONSTANT
Information stored:
2

vit031
Label attribute: CONSTANT
Information stored:
1
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Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

v1t032
Label attribute: CONSTANT
Information stored:
2

v1t033
Label attribute: CONSTANT
Information stored:
1

v1t034
Label attribute: CONSTANT
Information stored:
1

v1t035
Label attribute: LABEL
Length of information: 1

v1t036
Label attribute: CONSTANT
Information stored:
1

Toop
Label attribute: LABEL

v1it037
Label attribute: CONSTANT
Information stored:
550

v1t038
Label attribute: CONSTANT
Information stored:
-1

v1t039 :
Label attribute: CONSTANT
Information stored:

v1t040
Label attribute: CONSTANT
Information stored:
550

vito4l
Label attribute: CONSTANT
Information stored:
2

v1t042
Label attribute: CONSTANT
Information stored:
2

v1t043
Label attribute: CONSTANT
Information stored:
36000

vit044
Label attribute: CONSTANT
Information stored:
1
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START card information

START card #1: simulation time 1
NO SNAP interval printout requested

Pseudo Code Generated

TZTW=IITTTIIIIIIBIITTI

operator: GENERATE
block number - 0
A~operand= v1t000
Broperand= expon

operator: QUEUE
block number = 1
A~operand= v1t001
Broperand= v1t002

operator::=SEIZE
block number = 2
A~operand= v1t003
B~operand= * NULL *

operator::U

block number = 3
A~operand= v1t004
B~operand= * NULL *
operator: -BNE

block number -~ 3
Aoperand= v1t005
B~operand= * NULL *

operator: BR

block number = 4
A~operand= * NULL *
Beoperand= delay

operator: AQOVANCE
block number = §
A~operand= v1t006
B~operand= ®* NULL *

operator: ADVANCE
block number = 6
A~operand= v1t007
Be~operand= * NULL *

operator: ASSIGN
block number = 7
A~operand= v1t008
Beoperand= v1t009

operator: ENTER

block number = 8
A~operand= v1t010
Beoperand= vit011

operator: DEPART
block number = 9
A~operand= v1t012
Beoperand= v1t013

operator: RELEASE
block number = 10
A~operand= v1t014
Beroperand= ®* NULL *

operator: LEAVE
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block number = 11
A~operand= v1t015
B~operand= v1t016

operator: TERMINATE
block number = 12
A~operand= v1t017
B~operand= * NULL *

operator: GENERATE
block number = 13
A-operand= v1t018
B~operand= expon

operator: QUEUE

block number = 14
A~operand= v1t019
B~operand= v1t020

operator: SEIZE
block number - 15
Aeoperand= v1t021
B~operand= * NULL *

operator: U

block number = 16
A<operand= v1t022
B~operand= * NULL *

operator: BNE

block number = 16
A«operand= v1t023
B~operand= * NULL *

operator: GT '

block number 17
A-operand= v1t024
B~operand= v1t025

operator: BNE

block number 17
A-operand= around
Beoperand= * NULL *

operator: ADVANCE
block number - 18
A-operand= v1t026
B~operand= * NULL *

operator: ADVANCE
block number = 19
A-operand= v1t027
Be«operand= * NULL *

operator: ASSIGN

block number - 20
A~operand= v1t028
B~operand= v1t029

operator: DEPART
block number - 21
A«operand= v1t030
B~operand= v1t031

operator: RELEASE
block number = 22
A-operand= v1t032
Beoperand= * NULL *

operator: TERMINATE
block number - 23
A«operand= v1t033
Be~operand= * NULL *

operator: GENERATE
block number = 24
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A~operand= v1t034
Beoperand= * NULL *

operator: SE

block number = 25
A~operand= stop
Beoperand= * NULL *

operator: BNE

block number - 25
A~operand= v1t035
B~operand= * NULL *

operator: ENTER
block number - 26
Aeoperand= stop
B~operand= v1t036

operator: ADVANCE
block number = 27
A~operand= vit037 .
Beoperand= * NULL *

operator: SEIZE
block number = 2B
A+operand= vit03B
B~operand= * NULL *

operator: ADVANCE
block number = 29
Aeoperand= grel
Beoperand= * NULL *

operator: RELEASE
block number =30
Aeoperand= v1t039
Beoperand= * NULL *

operator: ADVANCE
block number = 31
Aeoperand= v1t040
Beoperand= * NULL *

operator: SEIZE
block number = 32
A~operand= vit041
Beoperand= * NULL =

operator: ADVANCE
block number = 33
Aeoperand= gre2
Beoperand= * NULL *

operator: RELEASE
block number = 34
Ae~operand= vit042
Beoperand= ®* NULL *

operator: BR

block number = 35
Acoperand= * NULL *
Beoperand= loop

operator: GENERATE
block number = 36
A+operand= v1t043
Beoperand= * NULL *

operator: TERMINATE
block number - 37
Acoperand= v1t044
Beoperand= * NULL *

147



. GPSS V1.0 - May,1984
. author: J. Van Dellon
1 !
2 ! parsing test for an unconditional TRANSFER
3 !
4 simulate
5 1 storage 1
6 varl: variable 1
7 funcl function r,d2
8 0.1,1/0.2,2
9 !
10 1 transfer . ! no label error
-
>> Required operands missing
11 . transfer ! syntax error
g
>> Syntax error
12 2 labell transfer label2 ! uncomditional TRANS has only Be«operan
Utd
]
>> Operand not valid in this version
13 3 transfer ,1abeld t ok
14 4 label3 =transfer 1 ! illegal label /
. . FE ™) z
>> I1legal specification of label
15 5 label4 transfer A,label5 ! no A-operand allowed
]
>> Operand not valid in this version
16 1 transfer ,label4d t illegal label
-
>> Multiply defined label
17 6 label5 transfer ,1abel6,¢ ! no C-operand allowed
]
. >> Syntax error
18 7 label6 transfer W C ! no B-operand
]
>> Syntax error
19 8 label7 transfer ,.c.d ! no B-operand
]
>> Syntax error
20 g label8 transfer ,v*varl t illegal label
21 end
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symbol Table Contents after First Pass Completion
=’===============================================
Label: 1

Label attribute: STORAGE

Length of information: 1

Label: varl
Label attribute: VARIABLE
Length of information: 2
Information stored:
1:

Label: funcl
Label attribute: FUNCTION
Number of points in the function: 2
0.100000 1
0.200000 2
Length of information: 2

Label: labell
Label attribute: LABEL

Label: labeld
Label attribute: LABEL

Label: label4d
Label attribute: LABEL

Label: label5
Label attribute: LABEL

.

Label: labelb
Label attribute: LABEL

Label: label? ;
Label attribute: LABEL

Label: label8
Label attribute: LABEL
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operator: BR

block number - 2
A«operand= * NULL *
B~operand= labeld

operator: BR

block number - 8
A«operand= * NULL *
B~operand= v*varl

Total number of errors = 10

Simulation phase will not occur due to ERRORS

. GPSS exiting .
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WO~ HBEWN- &8

-
N=Oo

13

14

15

16

17
18

19

20

21

22

23
24

25
27
28
29
30
32

33
34

35

37

38
39

GPSS V1.0
J. van Dellon

author:

- May, 1984
!

! parsing test for VARIABLE statement
!
simulate
funcl function r.d2
0.1,1/0.2,2
!
varl variable 1%2+3-4/5
var2 variable 1+v®vari+3
vard variable vevar2+p*1+fn*funcil
vard variable p*1-v®*var3
var$ variable v*var5*v®var2
[ ]
>> Undefined operand
variable 1+2
.

>> Label required
vara variable 1+%2

[ ]
>> Syntax error
varb variable 1+(2%3)

[ ]
>> Syntax error

.
>> Operand is not valid
varc variable +1%2

>> Illegal variable definition
vard variable 22+30
vare variable: 2a+3

: .
>> Syntax error
varé6 variabl 3

.
>> Syntax error
var? variable a+b

.

>> Syntax error
-
>> Required operands missing
vars variable s*2+1
-

>> Syntax error
-

>> Required operands missing

varg variable 1,2
-

>> Syntax error

varl0 variable fn*funcl+2
varll variable 11

-
>> Operand is not valid
varl2 variable 1-2
varl3 variable 1/2
varlé variable -1
varl$ variable -fn*funcl
varilé variable -1/2*3
varl? variabie 2/3+4/5+5%*6%3
varls8 variable 2/3+-4

2/v*var6+-v*var?
1--v*varild

varlg variable
var20 variable

var2l variable v*vari3®*varid
»

>> Undefined operand

var22 variable 1/-2

var23 variable 1/*23

>> I1legal variable definition
var24 variable 34%-/34

>> I1legal variable definition
var25 variable g*ve*var5/v®var22
var26 variable -vevarid
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tok
tok
tok
tok
tcannot use same variable

'required label missing

tarithmetic definition error

tarithmetic definition error

tarithmetic definition error

tok
'i11egal operand

!syntax error

!i1legal operand

'il1legal SNA

tarithmetic definition error

tundefined operand
!syntax error

tok

tok

tok

tok

tok

tok

tok, (2/73) + -(4)

tok

tok, 1- ( -(varld))

'i1legal specification of variable

tok
tarithmetic definition error

tarithmetic definiton error

tok

' lok



40

41

42

44
45

var27? variable varld + varl5

>> Syntax error
L ]

>> Required operands missing

var27a variable zebra + wolf
L ]

>> Syntax error
L ]

>> Required operands missing

var28 variable 1/ 2

var29 variable 142+3+4+5+6+
L J

>> Operand is not valid

var3o0 variable 65%59/45/64

end
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tillegal spec of variable

tillegal spec of whatever

1ok
tnot ok, hanging arithmetic operator

tok, ((65*59)/45)/64



(2322222222222 22222 2 2 22 222222 222222222222 2 2 2 2 2 2 )

Symbol Tab]e Contents after First Pass Completion

Label: funcl
Label attribute: FUNCTION
Number of points in the function: 2
0.100000 1
0.200000 2
Length of information: 2

Label: vari
Label attribute: VARIABLE
Length of information: 20
Information stored:
vit000:3:+:v1t001:-:

Label: v1t000
Label attribute: TEMPORARY
Length of information: 6
Information stored:
1:2:%;

Label: v1t001
Label attribute: TEMPORARY
Length of information: 6
Information stored:
4:5:/:

Label: var2
Label attribute: VARIABLE
Length of information: 15
Information stored:
1:v®varl:+:3:+:

Label: vard
Label attribute: VARIABLE
Length of information: 24
Information stored:
vevar2:p*l:+: fn‘funcl +:

Label: v1t002
Label attribute: PARAMETER
Information stored:
1

Label: var4
Label attribute: VARIABLE
Length of information: 13
Information stored:
p*l:v*vard:-:

Label: v1t003
Label attribute: PARAMETER
Information stored:
1

tabel: varb
Label attribute: VARIABLE

Label: vara
Label attribute: VARIABLE
Length of information: 2
Information stored:
i:

Label: varb
Label attribute: VARIABLE
Length of information: 2
Information stored:
i:

Label: varc
Label attribute: VARIABLE
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Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

vard
Label attribute: VARIABLE
Length of information: B
Information stored:
22:30:+:

vare
Label attribute: VARIABLE
Length of information: 2
Information stored:
2:

varé
Label attribute: LABEL

var?
Label attribute: VARIABLE

varB
Label attribute: VARIABLE

varg
Label attribute: VARIABLE
Length of -information: 2
Information stored:
1:

vario
Label attribute: VARIABLE
Length of information: 13
Information stored:
fn*funcl:2:+:

varll .
Label attribute: VARIABLE

variz
Label attribute: VARIABLE
Length of information: 6
Information stored:
1:2:-:

vari3
Label attribute: VARIABLE
Length of information: 7-
Information stored:
v1t004:

v1t004
Label attribute: TEMPORARY
Length of information: 6
Information stored:
1:2:/:

varil4
Label attribute: VARIABLE
Length of information: 4.
Information stored:
1:~:

varlb
Label attribute: VARIABLE
Length of information: 11
Information stored:
fn*funcl:~:

varlé
Label attribute: VARIABLE
Length of information: 7
Information stored:
v1t006:

v1t005
Label attribute: TEMPORARY
Length of information: B
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Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Information stored:
1:~:2:/:

v1t006
Label attribute: TEMPORARY
Length of information: 11
Information stored:
v1t005:3:*:

varl?
Label attribute: VARIABLE
Length of information: 25
Information stored:
vit007:v1t00B:+:v1t010:+:

vit007
Label attribute: TEMPORARY
Length of information: 6
Information stored:
2:3:/:

vit008
Label attribute: TEMPORARY
Length of information: 6
Information stored:
4:5:/:

v1t009
Label attribute: TEMPORARY
Length of information: 6
Information stored:
5:6:%:

vit010
Label attribute: TEMPORARY
Length of information: 11
Information stored:
v1t009:3:%*:

varl8
Label attribute: VARIABLE
Length of information: 13
Information stored:
vit011:4:~:+:

vit011
Label attribute: TEMPORARY
Length of information: 6
Information stored:
2:3:/:

varl9
Label attribute: VARIABLE
Length of information: 18
Information stored:
vit012:v®var7:~:+:

vit012
Label attribute: TEMPORARY
Length of information: 11
Information stored:
2:v*varé6:/:

var20
Label attribute: VARIABLE
Length of information: 14
Information stored:
1:v*varld:~:-:

var2l
Label attribute: VARIABLE

var22
Label attribute: VARIABLE
Length of information: 7
Information stored:
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Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

Label:

v1t013:

vit013
Label attribute: TEMPORARY
Length of information: B
.Information stored:
1:2:~:/:

var23
Label attribute: VARIABLE

vit014
Label attribute: TEMPORARY
Length of information: 2
Information stored:
1:

var2é4
Label attribute: VARIABLE

v1it015
Label attribute: TEMPORARY
Length of information: 3
Information stored:
34:

var25
Label attribute: VARIABLE
Length of information: 7
Information stored:
v1it017:

v1t016
Label attribute: TEMPORARY
Length' of information: 11
Information stored:
B:vevarS:*:

v1t017
Label attribute: TEMPORARY
Length of information: 17
Information stored:
v1t016:v®var22:/:

var2é6
Label attribute: VARIABLE
Length of information: 10
Information stored:
v®varlg:~:

var27
Label attribute: VARIABLE

var27a
Label attribute: VARIABLE

var28
Label attribute: VARIABLE
Length of information: 7
Information stored:
v1t018:

vit018
Label attribute: TEMPORARY
Length of information: 6
Information stored:
1:2:/:

var29
Label attribute: VARIABLE
Length of information: 22
Information stored:

1:2:+:3:+:4:+:5:+:6:+:

var3o
Label attribute: VARIABLE
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Label:

Label:

Label:

Length of information: 7
Information stored:

vit021:
vit019
Label attribute: TEMPORARY
Length of information: 8
Information stored:
65:59:*:
v1t020
Label attribute: TEMPORARY
Length of information: 12
Information stored:
v1t019:45:/:
v1it021

Label attribute: TEMPORARY

Length of information: 12

Information stored:
vit020:64:/:

(AR R R R R AR R AR R R R R R AR I SRR R R R RIS SRR 23]
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Total number of errors = 22

Simulation phase will not occur due to ERRORS

he GPSS exiting .
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7.3.3. Simulator and Statistical Results.

Test Case 1:

No discrepancies.

expon function r,d3

.01,1/.05,2/.09,3
generate fn~expon
terminate 1

start 1

R.I.T. GPSS compiler

absolute clock= 3

block current total

1 0 1

2 0 1
Test Case 2: No discrepancies.

expon function r,d3

.01,1/.05,2/.09,3
generate fn*expon
terminate 1

start 20

R.I.T. GPSS compiler

absolute clock = 60

biock current total

1 0 20

2 0 20
Test Case 3:

expon function r,d3

.01,1/.05,2/.09,3
generate fn*expon
terminate 1

start 100

R.I.T. GPSS compiler

absolute clock = 300

block current total
1 0 100
2 0 100

Thesis GPSS compiler

absolute clock= 3

block current total
1 0 1
2 0 1

Thesis GPSS compiler

absolute clock = 60

biock current total
1 0 20
2 0 20

Absolute clock discrepancy attributed to random number generation.

Thesis GPSS compiler

absolute clock = 296

block current total
1 0 100
2 0 100



Test Case 4: No discrepancy.

expon function r,d3
.01,1/.05,2/.09,3
generate fn*expon,2
terminate 1

start 1
R.I.T. GPSS compiler Thesis GPSS compiler
absolute clock = 1 absolute clock = 1
block current total block current total
1 0 1 1 0 1
2 0 1 2 0 1
Test Case 5: Absolute clock discrepancy attributed to random number generation.

expon function r,d3
.01,1/.05,2/.09,3
generate fn*expon,2

terminate 1

start 20
R.I.T. GPSS compiler Thesis GPSS compiler
absolute clock = 53 absolute clock = 56
block current total block current total
1 0 20 1 0 20
2 0 20 2 0 20

Test Case 6: Absolute clock discrepancy attributed to random number generation.

expon function r,d3
.01,1/.05,2/.09,3
generate fn*expon,2

terminate 1

start 100
R.I.T. GPSS compiler Thesis GPSS compiler
absolute clock = 315 absolute clock = 296
block current total block current total
1 0 100 1 0 100
2 0 100 2 0 100
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Test Case 7: Absolute clock discrepancy attributed to random number generation.

expon function rd3

01,1/.05,2/.08,3

plus  function rd4

.25,1/.50,2/.75,3/.9999,4
generate fn*expon,fn*plus
terminate 1

start 1

R.I.T. GPSS compiler

absolute clock = 12

Thesis GPSS compiler

absolute clock= 3

block current total block current total

1 0 1 1 0 1

2 0 1 2 0 1
Test Case 8: There is a large discrepancy seen in the absolute clock time. My

conclusion is the R.I.T. GPSS simulator is in error when it evaluates the functions. The
functions have been created so the function expon has a value of 3 90% of the time and the
function plus has a value which is evenly distributed in the range 1 to 4. Thus:

expon - 3 avg.

plus =.25 avg.

generate = 3%2.5 = 7.5
generate * time units = 7.5%20 =

expon function r,d3

.01,1/.05,2/.09,3

pius  function rd4

.25,1/.50,2/.75,3/.9999,4
generate fn*expon,fn*plus
terminate 1

start 20
R.I.T. GPSS compiler

absolute clock = 240

block current total
1 0 20
2 0 20

150 avg.
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Thesis GPSS compiler

absolute clock = 150

block current total
i 0 20
2 0 20



Test Case 9: There is a large discrepancy seen in the absolute clock time. My
conclusion is the R.L.T. GPSS simulator is in error when it evaluates the functions. The
functions have been created so the function expon has a value of 3 90% of the time and the
function plus has a value which is evenly distributed in the range 1 to 4. Thus:

plus 2.5 avb
generate = 3%25 = 7.5
generate * time units = 7.5°100 = 750 avg.
expon function r,d3
.01,1/.05,2/.09,3
plus function r,d4
.25,1/.50,2/.75,3/.9999,4
generate fn*expon,fn*plus
terminate 1
start 100
R.I.T. GPSS compiler Thesis GPSS compiler
absolute clock = 1200 absolute clock = 726
block current total block current total
1 0 100 1 0 100
2 0 100 2 0 100

Test Case 10: The discrepancy seen in both the absolute clock time and the block totals
are attributed to the difference in evaluation of the plus function. Please refer to Test
Case’s 8 and 9 for an in-depth explanation.

expon function rd3

.01,1/.05,2/.09,3

plus function rd4

.25,1/.50,2/.75,3/.9999,4
generate fn*expon
terminate 1

generate fn*plus

terminate
start 100
R.I.T. GPSS compiler Thesis GPSS compiler
absolute clock = 172 absolute clock= 132
block current total block current total
1 1 58 1 0 44
2 0 57 2 0 44
3 0 43 3 0 56
4 0 43 4 0 56
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Test Case 11:  No discrepancies.

vari  variable 100/50*3+2
generate vTvarl

terminate 1

start 1
R.I.T. GPSS compiler Thesis GPSS compiler
absolute clock= 8 absolute clock= 8
block current total block current total
1 0 1 1 0 1
2 0 1 2 0 1

Test Case 12:  No discrepancies.

vari  variable 100/50*3+2
generate v*vari

terminate 1

start 20
R.[.T. GPSS compiler Thesis GPSS compiler
absolute clock = 160 absolute clock = 160
block current total block current total
1 0 20 1 0 20
2 0 20 2 0 20

Test Case 13:  No discrepancies.

vari  variable 100/50*3+ 2
generate v*vari

terminate 1

start 100
R.I.T. GPSS compiler Thesis GPSS compiler
absolute clock = 800 ° absolute clock = 800
block current total biock current total
i 0 100 : 1 0 100
2 0 100 2 0 100
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Test Case 14: There is a large discrepancy in both the absolute clock time and the total
contents of the blocks. An analysis of the generate blocks shows two transactions being
created every five time units. Therefore, the run termination count will be reached after 250
times units + advance block time. Again, the conclusion is the R.L.T. GPSS simulator is in
error.

generate S

assign 1,+5

advance p*1

terminate 1

generate 5

assign 1,+2

advance p*1

terminate 1

start 100
R.I.T. GPSS compiler Thesis GPSS compiler
absolute clock = 47 absolute clock = 255
block current total block current total
1 1 10 1 1 51
2 0 9 2 0 50
3 1 9 3 0 50
4 0 8 4 0 50
5 1 10 5 1 51
6 0 9 6 0 50
7 0 9 7 0 50
8 0 9 8 0 50

Test Case 15: The current block 1 discrepancy is due to the different philosophies
between the simulators of adding the transaction to the current events chain before
checking the absolute clock time.

generate 5

assign 1,-2

assign 1,+5

advance p*1

terminate 1

start 100
R.I.T. GPSS compiler Thesis GPSS compiler
absolute clock = 503 absolute clock = 503
block current total block current total
1 1 101 1 0 100
2 0 100 2 0 100
3 0 100 3 0 100
4 0 100 4 0 100
5 0 100 5 0 100
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Test Case 16:  The current block 1 discrepancy is due to the different philosophies

between the simulators of adding the transaction to the current events chain before
checking the absolute clock time.

vari variable 2
var2 -variable 2+3
generate v*vari
advance v*var2

terminate 1

start 100
R.I.T. GPSS compiler Thesis GPSS compiler
absolute clock = 205 absolute clock = 205
block current total block current total
i 1 103 1 0 102
2 2 102 2 2 102
3 0 100 3 0 100

Test Case 17: The block discrepancy is due to the different philosophies between the
simulators of adding the transaction to the current events chain before checking the
absolute clock time. All other discrepancies in block counts are due to the philosophy
difference on when to exit the model.

generate 5

label1 assign . 1,+5
advance p*1
transfer Jabel1

generate 100

terminate 1

start 1
R.I.T. GPSS compiler Thesis GPSS compiler
absolute clock = 100 absolute clock = 100
block current total block current total
1 1 20 1 0 20
2 0 79 2 0 85
3 19 79 3 20 85
4 0 60 4 0 65
5 0 1 5 0 1
6 0 1 6 0 1
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Test Case 18: Both the block and the storage statistic discrepancies are due to the
different philosophies between the simulators of adding the transaction to the current events
chain before checking the absolute clock time.

var2 variable 2+3

1 storage 100

generate 2

assign 1,+1

enter 1,v*var2

advance 3

leave 1,5

terminate 1

start 100
R.I.T. GPSS compiler Thesis GPSS compiler
absolute clock = 203 absolute clock = 203
block current total block current total
1 1 102 1 0 101
2 0 101 2 0 101
3 0 101 3 0 101
4 1 101 4 1 101
5. 0 100 5 0 100
6 0 100 6 0 100

Stora'ge Capacity Average Average Total Average Maximum Current

Contents Util Entries T/Trans Contents Contents
R.I.T. : 1 100 7.414 0.074 505 2.98 10 5
Thesis : 1 100 7.389 0.074 505 2.97 10 5
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|
Test Case 1 9: ﬁoth the block and the queue statistic discrepancies are due to the
different philosophies between the simulators of adding the transaction to the current events
chain before checking the absolute clock time.

var2 variable 2+3

generate 2
assign 1,+1
queue t,v*var2
advance 5
depart 1,v*var2
terminate 1
start 100
R.I.T. GPSS compiler Thesis GPSS compiler
absolute clock = 205 absolute clock = 205
block current total block current total
1 1 103 1 0 102
2 0 102 2 0 102
3 0 102 3 0 102
4 2 102 4 2 102
5 0 100 5 0 100
6 . 0 100 6 0 100
Queue Maximum A.erage Total Zero Average Current
Contents Contents Entries Entries T/Trans Contents
R.I.T. : 1 15 12.293 510 0 4.941 10
Thesis : 1 15 12.195 510 0 4.902 10
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Test Case 20:

Both the block and the facility statistic discrepancies are due to the

different philosophies between the simulators of adding the transaction to the current events
chain before checking the absolute clock time and when is the correct time to exit the

R.1.T. GPSS compiler

absolute clock = 402

model.
generate 2
assign 1,+1
seize 1
advance 20
release 1
terminate 1
start 20
block
1
2
3
4
5
6
Faé"ﬂy
R.IL.T. : 1
Thesis : 1

current
1
180

O0O0O0O

Average
Utilization
.995

.910

total
201
200
20
20
20
20

Number

Entries
20
20
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Thesis GPSS compiler

absolute clock = 440

block current
1 0

2 200
3 0

4 0

5 0

6 0

Average Seizing
T/Trans Contents
20.000 .

20.000 3



Test Case 21:

The block discrepancy is due to the different philosophies between the

simulators of adding the transaction to the current events chain before checking the
absolute clock time.

label

generate 2

assign 1,+ 1

test g p*1,21,label
terminate

start 20,,10

R.1.T. GPSS compiler

absolute clock= 20

block current total
1 1 1

2 0 220
3 0 220
4 2 10
absolute clock = 40

block current total
i 1 21

2 0 440
3 0 440
4 2 20
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Thesis GPSS compiler

absolute clock = 22

block current total
1 1 1"

2 0 220
3 0 220
4 2 10
absolute clock = 40

block current total
1 0 20

2 0 440
3 0 440
4 2 20



Test Case 22: Both the block and the facility statistic discrepancies are due to the
different philosophies between the simulators of adding the transaction to thg current e.vents
chain before checking the absolute clock time and when is the correct time to exit the
model.

generate 2
label assign 1, +1
advance 4
seize 1
gate u 1,label
advance 10
release 1
terminate
generate 4
terminate 1
start 20
R.I.T. GPSS compiler Thesis GPSS compiler
absolute clock = 80 absolute clock = 80
block current total block current total
1 1 40 1 0 40
2 0 39 2 0 40
3 31 39 3 33 40
4 0 8 4 0 7
5 0 8 5 0 7
6 1 8 (5 1 7
7 0 7 7 0 6
8 0 7 8 0 6
9 0 20 9 0 20
10 0 20 10 0 20
Facility Average Number Average Seizing
Utilization Entries T/Trans Contents
R.I.T. : 1 925 8 9.250 9
Thesis : 1 .750 7 8.571 4
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Test Case 23:  Both the block and the facility statistic discrepancies are due to the
different phzlosophze;s between the simulators of adding the transaction to the current events
chain before checking the absolute clock time and when is the correct time to exit the

model.
generate 2
label  assign 1,+1
advance 4
gate nu 1,label
seize 1
advance 10
release 1
terminate 1
start 20
R.I.T. GPSS compiler
absolute clock = 206
block current total
1 1 103
2 0 2122
3 82 2122
4 0 2040
5 0 20
6 0 20
7 0 20
8 0 20
Facility Average Number
Utilization Entries
R.I.T. : 1 971 20
Thesis : 1 .820 20
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Thesis GPSS compiler

absolute clock = 244

block current total
122
2122

2 2122
2060

20
20
20

ONOOEWN =
0OO0O00O0OmMOO

Average Seizing
T/Trans Contents
10.000 -

10.000 5



Test Case 24:  Both the block and the storage statistic discrepancies are due to the
different philosophies between the simulators of adding the transaction to the current events
chain before checking the absolute clock time and when is the correct time to exit the
model.

1 storage 100
generate 2
label assign 1,+1

advance 4

gate se s*1,label

enter s*1

advance 10

leave s*1

terminate 1

start 20

R.1.T. GPSS compiler Thesis GPSS compiler
absolute clock = 206 absolute clock = 244
block current total block current total
1 1 103 1 0 122
2 0 2122 2 0 2122
3 . 82 2122 3 62 2122
4 0 2040 4 0 2060
5 0 20 5 0 20
6 0 20 6 0 20
7 0 20 7 0 20
8 0 20 8 0 20

Storage Capacity Average Average Total Average Maximum Current

Contents Util Entries T/Trans Contents Contents
R.I.T. : 1 100 971 0.010 20 10.000 1 0
Thesis : 1 100 820 0.008 20 10.000 1 0
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Test Case 25: Both the block and the storage statistic discrepancies are due to the
different philosophies between the simulators of adding the transaction to the current events
chain before checking the absolute clock time.

1 storage 100
generate 2

label assign 1,+1
advance 4
enter s*1

gate sf s*1,label
advance 10

leave s*1
terminate 1
start 20

R.I.T. GPSS compiler Thesis GPSS compiler
absolute clock = 242 absolute clock = 288
block current total block current total
1 1 121 1 0 144
2 0 219 2 0 243
3 100 219 3 124 243
4 0 119 4 0 119
5 0 119 5 0 119
6 0 20 6 0 20
7 0 20 7 0 20
8 0 20 8 0 20

Storage Capacity Average Average Total Average Maximum Current

Contents Util Entries T/Trans Contents Contents
R.IT. : 1 100 87.727 0.877 119 178.403 100 99
Thesis : 1 100 86.923 0.825 119 174.429 100 99
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Test Case 26: Both the block and the storage statistic discrepancies are due to the
different philosophies between the simulators of adding the transaction to the current events
chain before checking the absolute clock time and when is the correct time to exit the

model.

1 storage 100
generate 2
label assign 1, +1
advance 4
gate snf s*1,label
enter s*1,100
advance 10
leave s$*1,100
terminate 1

start 20

R.I.T. GPSS compiler

absolute clock = 206

Thesis GPSS compiler

absolute clock = 244

block current total block current total
1 1 103 1 0 122
2 0 2122 2 0 2122
3 82 2122 3 62 2122
4 0 2040 4 0 2060
5 0 20 5 0 20
6 0 20 6 0 20
7 0 20 7 0 20
8 0 20 8 0 20
Storage Capacity Average Average Total Average Maximum Current
Contents Util Entries T/Trans Contents Contents
R.I.T. : 1 100 97.087 .971 2000 10.000 100 0
Thesis : 1 100 81.967 .820 2000 10.000° 100 0
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Test Case '27: Both the block and the storage statistic discrepancies are due to the
different philosophies between the simulators of adding the transaction to the current events

chain before checking the absolute clock time and when is the correct time to exit the
model.

1 storage 100
generate 2

label assign 1,+1
advance 4
enter s*1

gate sne s*1,label
advance 10

leave s*1
terminate 1
start 20

R.I.T. GPSS compiler Thesis GPSS compiler
absolute clock = 54 absolute clock = 54
block current total block current total
1 1 27 1 0 27
2 0 26 2 0 27
3 2 26 3 2 27
4 0 24 4 0 25
5 . 0 24 5 0 25
6 4 24 6 5 25
7 0 20 7 0 20
8 0 20 8 0 20

Storage Capacity Average Average Total Average Maximum Current

Contents Util Entries T/Trans Contents Contents
R.I.T. : 1 100 4.074 .041 24 9.167 5 4
Thesis : 1 100 3.703 .037 25 8.000 6 5
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Final Test Case:

!Tight 1 becomes green

1
2

1
2

. GPSS V1.0 - May,1984
. author: J. Van Dellon
1 !
2 ! Purpose: .
3 ! The following program is used for a generic debugging tool
4 ! for the GPSS compiler/simulator thesis, The following program
5 ! depicts a traffic problem over a bridge where one lane has been shut
6 ! off and the traffic is redirected through the other lane by means of
7 ! a traffic 1ight at each end of the bridge.
8 !
9 ! wWritten:
10 ! Jacky Van Dellon March 15, 1984
11 !
12 e e D e
13 !
14 ! Parameters:
15 ! 4 - keep count of cars in direction 2
16 ! 5 - keep count of cars in direction 1
17 !
18 simulate
19 '
20 ! Traffic 1ights problem
21 1 s==2222zs=zz=z======z====
22 expon function r,d23
23 0.0,0/0,1,10/0.2,22/0.3,35/0.4,50/0,5,69/0,6,91/0,7,120/0,8,160/0.84,183/
24 0,88,212/0.9,230/0.92,252/0.94,281/0,95,299/0,96,320/0.97,350/0.98,390/
25 0,99,460/0,995,530/0.998,620/0,999,700/0.9997,800
27 grel variable 600 ! length of time for green light in direction
28 gre2 variable 450 ! length of time for green light in direction
29 stop storage 1 ! storage to restrict flow of transactions
30 1 storage 30 ! storage used for entering cars in direction
31 2 storage 30 ! storage used for entering cars in direction
32 ! )
33 " traffic from direction 1
34 ! TZ=Z=T=T==TT==============
35 1 generate 90,fn®*expon !generate cars
36 2 queue 1 tenter queue
37 3 seize 1 !seize starting place
38 4 gate u 1 'is light green
39 5 transfer .delay Inull transfer
40 !
41 6 nulil advance 100 'null block
42 !
43 7 delay advance 20 !start car
44 8 assign 5,+1 lkeep count of cars
45 9 enter 1.1 !enter storage
46 10 depart 1 !Teave queue
47 11 release 1 lrelease starting place
48 12 Teave 1 !leave storage
49 13 terminate !car is over bridge
50 !
51 ! traffic from direction 2
52 1 TE=T=z=2=z=z=============
53 14 generate 120,fn®*expon !generate cars
54 15 queue 2 lenter queue
55 16 seize 2 !seize starting position
56 17 gate u 2 !is light 2 green
57 18 test g p*5,10,around !check for ten cars in the counter
-58 !
59 19 null2 advance 100 'null block
60 !
61 20 around advance 20 !start car
62 21 assign 4,+1 !count cars in direction 2
63 22 depart 2 !Teave starting place
64 23 release 2 !release starting place
65 24 \ terminate !car is over bridge
66
67 ! traffic lights
68 ! =z2z2z22=2z22z2z22z22=2
69 25 generate 1 'just start this sequence up
;0 gg Qate se 8:5:0p.term Imake sure only one goes through
1 enter s®*stop o is th d
22 | 176 ne is rough and starts cycle
73 28 Toop advance 550 'both 1ights red
74 29 seize 1



38
39

term

advance v®grel
release 1
advance 550
seize 2
advance v®*gre2
release 2
transfer ,loop
terminate

auxiliary clock
===::===:==::==
generate 36000
terminate 1

start

start

end

i 7
L

fgreen time for 1
11ight one turns red
{both 1ights red
!1ight 2 becomes green
fgreen time for 2
11ight two turns red
tbegin new 1ight cycle

fone transaction per hour
{decrement



Absolute clock: 36000

BLOCK COUNTS

Block Current Total Block Current Total Block Current Total
===== ==ITE== BmE=== ===:== BRESESSX BR==CEER ===sE== BE====== =====E
1 0 5 11 0 5 21 0 2
2 0 5 12 0 5 22 0 2
3 0 5 13 0 5 23 0 2
4 0 5 14 0 2 24 0 2
5 0 5 15 0 2 25 0 36000
6 0 0 16 0 2 26 1 36000
7 0 5 17 0 2 27 0 1
8 0 5 18 0 2 28 0 17
9 0 5 19 0 0 29 0 17
10 0 5 20 0 2 30 0 17
BLOCK COUNTS
Block Current Total 8lock Current Total B8lock Current Total
31 0 17
32 1 17
33 0 16
34 0 16
35 0 16
36 0 16
37 0 35998
38 0 1
39 0 1
Facility Average * Number Average Seizing
* Utilization Entries Time/Tran Trans.No.
1 0.286111 22 468.18182 3
2 . 0.201111 18 402.22222 33
Queue Maximum Average Total lero Average Current
Contents Contents Entries Entries Time/Trans Contents
2 2 0.074472 2 0 1340.500000 0
1 1 0.000005 5 0 0.037830 0
Storage Capacity Average Average Entries Average Current
Contents Utilization Time/Trans Contents
stop 1 0.000000 0.000000 1 0.000000 1
1 30 0.000000 0.000000 5 0.000000 0
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R.I.T.GPSS compiler

absolute clock = 36000

block current total block current total block current total
1 1 1 11 0 0 21 0 0
2 0 0 12 0 0 22 0 0
3 0 0 13 0 0 23 0 0
4 0 0 14 1 1 24 0 0
5 0 0 15 0 0 25 1 36000
6 0 0 16 0 0 26 0 35999
7 0 0 17 0 0 27 0 1
8 0 0 18 0 0 28 0 17
9 0 0 19 0 0 29 0 17
10 0 0 20 0 0 30 0 17
block current total

31 0 17

32 1 17

33 0 16

34 0 16

35 0 16

36 0 16

37 0 35998

38 0 1

39 0 1

Storage Capacity Average Average Total Average Maximum Current
Contents Util Entries T/Trans Contents Contents

R.1I.T 1 30 0 0.000 0 0.000 0 0
stop 1 1.000 1.000 1 35999.0 1 1
Facility Average Number Average Seizing
Utilization Entries T/Trans Contents
R.L.T. : 1 .283 17 600.000
2 .200 16 450.000

NO QUEUE STATISTICS WERE GENERATED.

179






8. Conclusions.
8.1. Problems Encountered and Soived.

The GPSS programmer had no easy way to transfer control from one part of the
program to the other, given the original thesis proposal GPSS subset. Therefore, the
TRANSFER statement was added to the initial subset of 18 block statements.

After the design phase of the pseudo language was complete, the decision was made
to generate the pseudo code in the first pass to increase the efficiency of the compiler.
instead of the first pass strictly being parsing and the second pass strictly being code
generation, the design was changed to parse and create the skeleton of the pseudo code in
the first pass. The second pass would complete the pseudo code structure. Integration of
the generator was a simple addition due to the modular design of the parser.

8.2. Discrepancies and Shortcomings of the System.

The main shortcoming of the GPSS compiler/simulator is the entire set of the GPSS
language, and its options are not impiemented. This subset effects both the style of the
GPSS programmer and the ability to accurately represent ail models.

The VAX/VMS C random number utility , although a valid generator, lacks the
capability of the separate generators implemented in other GPSS compilers. The statistical
results would not vary significantly, with the muitiple generators, but they would give you a
greater period than a single rancom number utility.

Due to the subset of the language implemented for this thesis, only the Current
Events Chain and the Future Events Chain are used. The two chains not implemented are
the Interrupt Chain and the User Chain.

The statistical output cannot be formatted by the user thus constraining the user to
the standard informational output.

The GPSS compiler also aliows no interrupts during the simulation. A useful
addition for the user would be an interactive debugging tool.

8.3. Lessons Learned.

The thesis was designed to enhance my knowledge of code generation and symbol
table design. This particular goal was achieved but several added benefits were received
through this project: 1. The ability to research a subject and pl_Jt these abstra<_:t concepts
into workable programs, and 2. The knowledge that hours spent in program design are not
wasted. The time spent planning will save many hours of redesign on the fly, therefore
making the program into a kl/udge.

8.3.1. Alternative Approaches for Iimproved System.
Although the symbol table’s binary tree structure was sufficient for the subset of the

GPSS language defined by this thesis, the improved performance of a hash aigorithm would
be a necessity for any future expansion of this compiler.
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The pseudo code generator was implemented because of my desire to learn, c_iesign
and implement a form of code generation. It would be an interesting alternative to
implement the GPSS language as an interpreter. |

8.3.2. Suggestions for Future Extensions.

Many different aspects and powers of the GPSS language were not implemented in
this thesis. The expansion of the subset of statements and the addition of options to
current statements would make this compiler a viable tool for everyday use.

An admirable addition to the statistical output would be the ability for the user to
format the statistical results.

A required enhancement to the GPSS compiler, as the language grows more
complicated, would be the implementation of an interactive debugger.

8.3.3. Related Thesis Topics for the Future.

Although many of my graduate classes touched on the subject of hash algorithms,
the task of researching various methods and impiementing a hash algorithm would not be a
trivial task. The performance of the hash algorithm could even be measured against a binary
tree structure, such as implemented in this thesis. Therefore, a conclusion could be drawn
as to whether a hash implementation is justified for this specific case, the GPSS language.

A pseudo_code implementation really is for optimization purposes. There is a reaim
of possibilities for research papers and an implementation of an optimizer. Also, optimization
of code is an area which computer classes touch lightly, and a thesis in this area would be a
good way to accomplish a stronger, well rounded background.

Along with optimization of code, an area seldom delved into is the art of debugging.

An interactive debugger, although not a project within itself, could be an integral part of a
research project.
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11. Appendices.
11.1. Appendix A

<GPS-program>

<GPS-instruction> ::

{GPS-statement> :=

<{advance-statement>
<assign-statement>
{depart-statement>

<{end-statement>

{enter-statement>
<function-statement>
{gate-statement>
<{generate-statement>
<leave-statement>
<{queue-statement>
{release-statement>

{seize-statementd>
<{simu Iate-statemenf)

{start-statement>

{storage-statement>

- BNF grammar of the GPSS language.
<simulate-statement> <GPS-instruction) <end-statement)
[<label>] <GPS-statement> | <comment) | <GPS-instruction>

<advance-statement> | <assign-statement> | <depart-statement> |
<{enter-statement> | <function-statement> | <gate-statement) |
{generate-statement> | <leave-statement> | queue-statement> |
<{release-statement> | <seize-statement> | <start-statement> |
{storage-statement> | Cterminate-statement> | <test-statement) |
{transfer-statement) | variable-statement>

i = [<label>] {ADVANCE | advance} {<numeric) | <operand-1>}
[<comment>]

= [<label>] {ASSIGN | assign} {<numeric> | <operand-1>},
{<numeric> | <operand-1>} [<comment>]

i = [<label>] {DEPART | depart} {<numeric> | <operand-1>},
{<numeric> | <operand-1>} [<comment>]

END | end

[<label>] {ENTER | enter} {<storage-label> | <numeric> |
<operand-1>}, {<numeric> | <operand-1>} [<comment>]

1= [Klabel>] {FUNCTION | function} <random-def>, <mnemonic-4>
[<comment>] cr <func-numeric>

= [KlabeD>] {GATE | gate} <mnemonic-2> {<storage-label> |
<operand-1>}, <label> [<comment>]

= [KlabeD] {GENERATE | generate} {<numeric> | <operand-1>},
{<numeric> | <operand-1>} [<comment>]

:: = [Klabel>] {LEAVE | leave} {<storage-label> | <numeric> |
<operand-1>}, {<numeric> | <operand-1>} [<comment>]

= = [Klabel>] {QUEUE | queue} {<numeric> | <operand-1>},
{<numeric> | <operand-1>} [<comment>]

= [Klabel>] {RELEASE | release} {<numeric> | <operand-1>}
[K<comment>]

i = [Clabel>] {SEIZE | seize} {<numeric> | <operand.1>} [<comment>]
1= SIMULATE | simulate

= {START | start} <numeric>, <mnemonic-1>, <numeric>
[<comment>]

;. = {storage-label | numeric} {STORAGE | storage} <numeric>
[Kcomment>]
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<{terminate-statement>

<test-statement>

{transfer-statement>

<variable-statement)

<{mnemonic-1>
<{mnemonic-2>

<{mnemonic-3> :

<{mnemonic-4} ::

<operand-1>
<{random-def>

<func-numeric>

{variable-def>

<label> n=
<storage-label>

<alpha>

<alphanum>

<{numeric>

= [Klabel>] {TERMINATE | terminate} [<numeric>] [<comment>]

i = [<label>] {TEST | test} <mnemonic-3> <operand-1>, <operand-1>,
<label> [<comment>]

= [Klabel>] {TRANSFER | transfer} ,<label> [<comment>]
= [<label>] {VARIABLE | variable} <variable-def>

= {NP|np} | {NULL | null} | "blank"

= {UJu} [{NU]|nu} | {SF|sf}|{SE|se} | {SNF|snf} | {SNE | sne}
{Ele}{LIBI{G]g}

Dld

{{VIVv}I{FI|f}} *<abel>|{P|p} * <numeric>

t=R]|r

<{numeric>, <numeric> | / <func-numeric>

{<numeric> |<operand-1>} | { + |- | * | / } Kvariable-def>

<alpha> <alphanum

<numeric>
alblcldle[f[g[hlililk[I[m[n]o]|p]
alris|tlulviw[x[y|z[A[B|C|D]|E]|
FIGIH[I[JIKILIMIN[O[P[Q|R[S|T]
UJVIWI|X]Y]|Z]|<alpha>

<alpha> | <numeric> | <alphanum>

I112]314]|5]6]7[8]9
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11.2. AppendixB -

SIMULATE:

simulate1.gps
simulate
simulatte
simulate
label simulate

simulate2.gps
simulate
#8%* simulate
, simulate

simulate3.3ps
simulate
end

individual parser test programs for GPSS statements.

Ino operands allowed
Imisspelling, take as a label
lduplicate simulate

Ino label allowed

Isyntax error due to comma
lillegal label
Isyntax error

lok
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END:

end1.gps

label
end2.gps

#$*

end3.gps

simulate
end a
endd
end

end

simulate
end b
end

end

simulate
end

Ino operands allowed
Imisspelling, take as label
!duplicate end

'no label aliowed

Isyntax error due to comma
lillegal label
Isyntax error

lok
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START:

start.gps

label

simulate

start 1

start

start 1

start a

start |NP,3
start 1,np
start 1,
start 1,,c
start 1,,2
start 1,NULL
start 1,bb
stat 1 np 1
end

llabel not aliowed

Isyntax error

lok

lillegal operand

Irequired operand missing
lok

Isyntax correct, just no arguments
lillegal operand

lok

lok

lillegal option

Isyntax error

191



ADVANCE:

advance.gps
simulate
1 storage
vari  variable
funct function
0.1,1/0.2,2
|

label advance
advance
advance
advance
advance
advance
advance
advance
advance
advance
advance
advance
advance
advance
advance
advance
advance
, advance
#%% advance
advance

rd2

p1

P1

p*1
P*1
s*1
S*1
v*vari
V*vari

f*1

fn*funct
FN*func1

Irequired operand missing
lillegal operand

lillegal operand

lok, parameter

lok, parameter

'not allowed SNA

not allowed SNA

lok, variable

lok, variable

linvalid specification of function
lok, function

lok, function

lok

lillegal operand

'required operand missing
Isyntax error

lok

Isyntax error

lillegal label

Isyntax error
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ASSIGN:

assign.gps
simulate
1 storage 1

vari variable 1

funct function rd2
0.1,1/0.2,2
|
assign 1,-1 lok
assign p*1,+2 lok
assign fn*funci,-1 lok
assign v*varl, + 2 ok
assign 1, +p*1 lok
assign 1,+fn*func1  lok
assign 1,-v=vari lok
assign -2 Irequired operand missing
assign 1,+-3 linvalid specification of arithmetic
assign +1,2 linvalid A-operand
assign 1+,2 'comma not in proper place
assign 1,- Ino numeric specified
assign a,-1 lillegal A-operand
assign 1,+b lillegal B-operand
assign $*1,+1 lillegal SNA
assign 1,-s*1 lillegal SNA
assign v*var2, + 1 lundefined operand
assign 1, + v*var2 'undefined operand
end
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DEPART:

depart.gps
simulate
a variable
b variable

stor1 storage
func1 function
0.1,1/0.2,2

!

depart
label depart
depart
depart
depart
depart
depart
depart
depart
label depart
depart
depart
depart
depart
end

Inot a good queue definition
Irequired operand missing
ok

'A-operand not valid

'missing B-operand, but A missing
'required operand missing
lillegal specification of SNA’s
lok, variable specifications
lillegal operand

Imultiple labels

lok

lok

Inot defined SNA

lok, correct specification
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ENTER:

enter.gps
simulate
a variable
b variable

stori storage
funct function
0.1,1/70.2,2

|

enter
label enter
enter
enter
enter
enter
enter
enter
enter
label enter
enter
enter
enter
enter
end

20
r,d2

s*stor1

lok, storage label specification
required operand missing

lok

A-operand not valid
IB-operand missing, but A missing
Irequired operand missing
lillegal specification of SNA's’s
lok, variable specifications
lillegal operand

Imultiple labels

lok

lok

Inot defined SNA

lok, correct specification
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GATE:

gate.gps

1
vari
func1

simulate
storage

variable
function

0.1,1/0.2,2
f

label1
label2
label3
labeld
label5

gate u
gate u
gate u
gate u
gate u
gate u
gate nu
gate nu
gate nu
gate nu
gate nu
gate nu
gate sf
gate sf
gate sf
gate sf
gate sf
gate se
gate se
gate se
gate se
gate se
gate sf
gate sf
gate snf
gate snf
gate snf
gate snf
gate sne
gate sne
gate sne
gate sne
gate snf
gate snf
gate ru
end

1
1
r.d2

s*1,label2 linvalid SNA

fn*func1,label3!ok
v*vari,labeld ‘'ok
p*1,labell fok

1,labell ok
1 ok, shouldn't move
s*1 label2 linvalid SNA

fn*func1i,label2!ok
v*vari,label2 ‘ok
p*1,label2 fok

1,label1 fok

i ok, shouldn't move
s*1,labell fok

p*1,labell lillegal SNA
vvari,label1l lillegal SNA
fn*func1,labeltlillegal SNA

s*1 ok, shouldn’'t move
s*1,label? fok

p*1,label1 lillegal SNA
fn*funci,labelllillegal SNA

v*vari label1l lillegal SNA

s*1 ok, shouldn’'t move
1.1 lillegal SNA

s*1,1 lillegal label

s*1 labell fok

p*1,labell lillegal SNA

v*varil labell lillegal SNA
fn*funci, labeltlillegal SNA
s*1,labell ok

p*1,label1 lillegal SNA

v*vari labell lillegal SNA
fn*funci labeltlillegal SNA

1.1 lillegal SNA

s*1,1 lillegal label

i,label1 lillegal mnemonic
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GENERATE:

generate.gps
simulate
1 storage
varl1  variable
func1 function
0.1,1/0.2,2
|

generate
generate
generate
generate
generate
generate
generate
generate
generate
generate
generate
generate
generate
generate
generate
end

1
1
r,d2

1
5.1

1p°
1,fn*funci
1,v*vari
p*1,1
v*vari,1
fn*func1i,
s*1,1
1,5*1

B

1,
fn*func2

1 1

1,11

lok

lok

!can't cause no parameters are evaluated yet
lok

ok

lcan't cause no parameters are evaluated yet
lok

lok

lillegal SNA

lillegal SNA

required operand missing

Isyntax error

lundefined function

Isyntax error

Isyntax error

197



LEAVE:

leave.gps
simulate
a variable
b variable

stor1  storage
func1 function
0.1,1/0.2,2

!

leave
label leave
leave
leave
leave
leave
leave
leave
leave
label leave
leave
leave
leave
leave
end

20
r, d2

s*stor1

lok, storage label specification
Irequired operand missing

fok

lilegal A-operand

Ino B-operand, missing A-operand
Irequired operand missing
lilegal specification of SNA's
lok, variable specifications
lilegal operand

Imultiple labels

ok

ok

Inot defined SNA

lok, correct specification
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QUEUE:

queue.gps

a

b

stor1
func1
0.1,1/0.
!

label

label

simulate
variable
variable
storage
function
2,2

queue
queue
queue
queue
queue
queue
queue
queue
queue
queue
queue
queue
queue
queue
end

20
r, d2

s*stor1

<p- PP
= =g -
S Teo
NO <

*

o

T < 44
PR
- =

-

lok, storage label specification
Irequired operand missing

lok

lillegal A-operand

Ino B-operand, missing A-operand
Irequired operand missing
lillegal specification of SNA's
lok, variable specifications
lillegal operand

Imultiple labels

lok

lok

Inot defined SNA

lok, correct specification
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RELEASE:

release.gps
simulate
1 storage

jacky variable
func1 function
0.1,1/0.2,2

i

label release
1a release
release
release
release
release
release
release
release
release
release
release
release
release
release
release
release
release
release
release
, release
@ # # release
end

1
P1
p*1

P*1

s*1

S*1
v*jacky
V*jacky
f*1
FN*func1
fn*funci
p*1

P*1

1 1

frequired operand missing
lilegal label

lok

Inot allowed SNA

lilegal specification of SNA
Isyntax error

Irequired operand missing
lilegal specification of SNA
lok, parameter

lok, parameter

Inot allowable SNA

Inot allowable SNA

lok, variable

ok, variable

ifacility not allowed

ok, function

lok, function

lok, parameter

lok, parameter

Isyntax error

Isyntax error

lilegal label
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SEIZE:

seize.gps
simulate
1 storage 1
jacky variable 1

funct function r, d2
0.1,1/0.2,2
|
label seize required operand missing
1a seize 2 lillegal label
seize 1 lok
seize a Inot allowed SNA
seize p1 lillegal specification of SNA
seize 1, Isyntax error
seize A Irequired operand missing
seize P1 lillegal specification of SNA
seize p*1 lok, parameter
seize P*1 lok, parameter
seize s*1 'not allowable SNA
seize S*1 Inot allowable SNA
seize v*jacky lok, variable
seize V*jacky lok, variable
seize f*1 facility not allowed
seize FN*func1 lok, function
seize fn*func1 lok, function
seize p*1 lok, parameter
seize P*1 lok, parameter
seize 11 Isyntax error
, seize Isyntax error
@ # # seize lillegal label
end
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TERMINATE:

terminate.gps
simulate
1 storage
vari variable
func1 function
0.1,1/0.2,2
1

label terminate
terminate
terminate
terminate
terminate
terminate
terminate
terminate
terminateer

, terminate

@ # # terminate
terminate
terminate
terminate
terminate
terminate
terminate
terminate
terminate
terminate
terminate

end

rd2

<< MW®» DT O awh -

® ® 5 % 4 & i

-
3
-

FN

lok

lok, default 1

lok

Isyntax error
lillegal operand
Isyntax error
Isyntax error

lok

Imisspelling, error
Isyntax error
lillegal label
lilegal operand
lillegal operand

Ino SNA’s
Ino SNA’s
Ino SNA’s
Ino SNA's
Ino SNA's
Ino _SNA’s

allowed
allowed
allowed
allowed
allowed
allowed

Ino SNA’s allowed
Ino SNA’s allowed
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TEST:

test.gps
simulate
1 storage 1
var1 variable 1
funct function rd2

0.1,1/0.2,2
!
labell teste p*1,p*2label2 lok
label2 test e v*vari,p*1,iabel3 lok
label3 teste fn*funci,p*1,abell  lok
teste 1,p*1,labei2 lok
teste 1,2,label3 lok
teste 1,p*1,labeil lok
test e 1,fn*funci,label2 lok
test e 1,v*vari,label3 lok
test! 1,2,label3 lok
testg 1,2,label3 lok
test ge 1,2,label3 lilegal option
test! s*1,1,label3 lilegal SNA
testg 1,5*1,label3 lilegal SNA
teste ,1,label3 required operand missing
test! 1,label3 Irequired operand missing
testg 1,1 lok
test e 1,1,labeld lincorrect label error second pass
test! a,1,labell lilegal operand
test g 1,a,labelt lilegal operand
teste v*var2,p*2,label2 lundefined operand
end
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TRANSFER:

transfer.gps
simulate

1
vari
funci

0.1,1/0.
!

labell

label3
labeld
1

label5
label6
label7
label8

end

storage
variable
function
2,2

transfer
transfer
transfer
transfer
transfer
transfer
transfer
transfer
transfer
transfer
transfer

r,d2

label2
Jabeld
A

A label5
Jlabeld
Jabel6,c
!!c

!!c!d
Nv*varl

Ino label error
Isyntax error
lunconditional transfer has only B-operand
lok

lillegal label

Ino A-operand allowed
lillegal label

Ino C-operand allowed
Ino B-operand

Ino B-operand

lillegal label
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STORAGE:

storage.gps

simulate
storage Imissing label
a storage 2 lok
1 storage 3 ok
1a storage 4 lillegal label
1 storage 5 !duplicate label
2 storage Irequired operand missing
3 storage six lillegal operand
4 storage 7, Isyntax error
5 storage 8,9 syntax error
6 storage 10 11 syntax error
, storage Isyntax error
$%** storage 1 lillegal label
end
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VARIABLE:

variable.gps
simulate
func1 function
0.1,1/0.2,2
I

var1i variable
var2 variable
var3 variable
var4 variable
varS variable
variable
variable
variable
variable
variable
variable
variabl
variable
variable
variable
variable
variable
variable
variable
variable
variable
variable
variable
variable
variable
variable
variable
variable
variable
variable
variable
var26 variable
var27 variable
var27a variable
var28 variable
var29 variable
var30 variable
end

vara
varb
varc
vard
vare
varé
var7
var8
varg
var10
var1i
var12
var13
vari4
varis
var16
var17
var18
var19
var20
var21
var22
var23
var24
var25

r,d2

1*2+ 3-4/5
1+v*var1+3
v*var2 +p*1+fn*funci
p*1-v*vard
v*varS*var*2
1+2

1+*2

1+(2*3)

+1*2

22 + 30

2a+ 3

3

a+b

s*2+1

1,2

fn*func2+2

1 1

1-2

1/2

-1

-fn*func1

-1/2*3
2/3+4/5+5*6*3
2/3+ -4
2/v*varé + -v*var?7
1--v*vari3d
v*vari3*vari14
1/-2

1/*23

34*-/34
8*v*var5/v*var22
-v*vari4

vari4 + varis
zebra + wolf
1/2
1+42+3+4+5+6+
65*59/45/64
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lok

lok

lok

lok

Icannot use same variable
Irequired label missing
larithmetic definition error
larithmetic definition error
larithmetic definition error
lok

lillegal operand

Isyntax error

lilegal operand

lilegal SNA

larithmetic definition error
lundefined operand
Isyntax error

lok

lok

lok

lok

lok

lok

ok, (2/3)+(-(4))

lok

ok, 1-(-(var13))

lilegal specification of variable
ok

larithmetic definition error
larithmetic definition error

lok

lok

lilegal spec of variable

lilegal spec of whatever

lok

Inot ok, hanging arithmetic operator
lok, ((65*59)/45)/64



11.3. Appendix C - Test program for GPSS parser

Purpose:

The following program is used for a generic debugging tool
for the GPSS compiler/simulator thesis. The following program
depicts a traffic problem over a bridge where one lane has been shut
off and the traffic is redirected through the other lane by means of
a traffic light at each end of the bridge.

Written:

Jacky Van Dellon March 15, 1984

!
! Parameters:
! 4 - keep count of cars in direction 2
! 5 - keep count of cars in direction 1
!

simulate

|

! Traffic lights problem

r,d23
0.0,070.1,104/0.2,222/0.3,355/0.4,509/0.5,690/0.6,915/0.7,1200/0.8,1600/
0.84,1830/0.88,2120/0.9,2300/0.92,2520/0.94,2810/0.95,2990/0.96,3200/0.97,3500/
0.98,3900/0.99,4600/0.995,5300/0.298,6200/0.999,7000/0.9997,8000

llength of time for green light in direction 1
llength of time for green light in direction 2
Istorage to restrict flow of transactions
Istorage used for entering cars in direction 1
Istorage used for entering cars in direction 2

grel variable 600
gre2 variable 450
stop  storage 1

1 storage 30
2 storage 30

! traffic from direction 1

generate 90,fn*expon Igenerate cars
queue 1 lenter queue
seize 1 Iseize starting place
gate u 1 lis light green
transfer  ,delay 'null transfer

|

nullt  advance 100 Inull block

|

delay advance 20 Istart car
assign 5,+1 lkeep count of cars
enter 1,1 lenter storage
depart 1 lleave queue
release 1 Irelease starting place
leave 1 lleave storage
terminate lcar is over the bridge

! traffic from direction 2

generate 120,fn*expon
queue 2

lgenerate cars
lenter queue
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seize 2
gate u 2

test g p*5,10,around

null2  advance 100

érou nd advance 20

generate 1
gate se  s*stop,term
enter s*stop
loop advance 550
seize 1
advance v*gret
release 1
advance 550
seize 2
advance v*gre2
release 2

assign 4, +1

depart 2
release 2
terminate

traffic lights

transfer Joop

term terminate

auxiliary clock

generate 36000

terminate 1
start
start 1
end

Iseize starting place
lis light 2 green
Icheck for ten cars in the counter

'null block

Istart car

lcount cars in direction 2
lleave starting place
release starting place
Icar is over the bridge

liust start this sequence up
'make sure only one goes through
lone is through and starts cycle

Iboth lights red

llight 1 becomes green
Igreen time for 1

llight one turns red
both lights red

llight 2 becomes green
green time for 2
llight two turns red
lbegin new cycle

-—

lone transaction per hour
!decrement
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11.4. Appendix D - Error table for the GPSS parser

> Required operand missing.

An operand which is required for the block is not within the statement. Please refer to
chapter 13, the User Manual, for the specific block operand requirements.

>»> Label not allowed.

The block does not allow a label. Please refer to chapter 13, the User Manual, for the
specific block requirements.

>» Operand is not valid.

The operand has not been specified in a syntactically correct manner. Please refer to
chapter 13, the User Manual, for the specific operand specifications.

>»> Undefined operand.

The user either has not specificd the operand prior to use or there was an error in the
initial specification of the operand. All operands must be specified before being used in
the GPSS program.

>> Syntax error.

The block statement has a grammar error. Please refer to chapter 13, the User Manual,
for the specific block statement syntax.

>> lllegal option specified.

The GATE or TRANSFER block statement has an illegal option specified. Please refer to
Chapter 13 for a list of legal options.

-------------------------------------------------------------------------------
------------------------------

> lllegal specification of label.

Labels can only start with an alphabetic character, A through Z. The only exception to
this rule is the label which defines a storage area. The STORAGE label can be a numeric

character, 0 through S.
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Open error on input file.

The file specified on the command line cannot be found in the directory specified.

Multiply defined label.

The label specified on the block statement has been previously defined in the program.

Multiple SIMULATION statements.

Only one SIMULATION statement is required for a GPSS program.

Muitiple END statements.

Only one END statement is required for a GPSS program.

50 START statements allowed.

Only 50 start statements are allowed in this version of GPSS.

Label required.

A label is required for the block statement specified. Please refer to chapter 13 for more
information on the block statement in question.

lllegal specification of numeric quantity.

An integer number has not been specified correctly. Check for alphabetic characters, A
through Z, or punctuation marks in the number.

lllegal specification of operand.

An operand has not been specified correctly. Check for correct specification of an SNA,
or delimiters specified incorrectly.

Label valid but no statement.

A label with no following block statement is illegal.
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Premature end of function.

The fpnption statement is not fully defined. Please refer to chapter 13 section 3 for a
description of the function statement.

lllegal function definition.

This error can happen for a number of reasons: the floating point number in the data
statement is not specified correctly, the integer number in the data statement is not
specified correctly, or the syntax of the data statement was incorrect. Please refer to
chapter 13 section 4 for more information on the FUNCTION statement.

Missing function definition.

The FUNCTION statement, /abe/ FUNCTION R, Dn, has been specified but the data
statement, giving the data points and function values, is not specified.

Operand not valid in this version.

The TRANSFER block implemented in this version of GPSS is the unconditional transfer.
No A-operand is allowed.

lllegal variable definition.

Check the syntax of the variable definition. Remember no parentheses are allowed and
the unary subtraction operator should be specified to the left of the associated number.

A maximum of 10 parameters are allowed.

The maximum number of transaction parameters are 10. Check the parameter number
specification in the indicated block statement.

COMPILER error.

This error indicates a software error and should be considered a major error. Please
notify the 'manager associated with your system.

»> Undefined label {ASCIl label}.

The second pass of the compiler cannot find the specified label.
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>> SIMULATOR ERROR <« Storage undefined.

)
The simulation phase has encountered an undefined storage area. This mi§take occurs
when using some form of indirection when specifying a storage location.
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11.5. AppendixE - Program to verify the random number uniform distribution

#include stdio

main()

int random;

int i;

int one, two, three, four, five, six, seven, eight, nine, ten;

int eleven, twelve, thirteen, fourteen, fifteen, sixteen, seventeen;
int eighteen, nineteen, twenty; '
float temp;

float flrand;

int rand():

one=two=three=four=five=six=seven=eight=nine=ten=eleven=twelve=0;
thirteen=fourteen=fifteen=sixteen=seventeen=eighteen=nineteen=twenty=0;

for(i= 1 ; 1 <= 100000 ; i++)
{
if((1%5) == 0)
random= rand();
temp= random;

filrand= temp / 2147483647.;
if((firand > 0.0) && (flrand < .05))

one++;

else if((f1rand >= 0.05) && (flrand < .10))
two++;

else if((flrand >= 0.10) && (flrand < .15))
three++;

else if((flrand > 0.15) && (flrand < .20))
four++;

else if((flrand > 0.20) && (flrand < .25))
fives+;

else if((flrand > 0.25) && (flrand < .30))
- SIX++;

else if((flrand > 0.30) && (flrand < .35))
seven++;

else if((flrand > 0.35) && (flrand < .40))
eight++;

else if((flrand > 0.40) && (flrand < .45))
nine++;

else if((flrand > 0.45) && (flrand < .50))
ten++;

else if((flrand > 0.50) && (flrand < .55))
eleven++;

else if((f1rand > 0.55) && (flrand < .60)) .
twelve++;

else if((flrand > 0.60) & (flrand < .65))
thirteen++;
else if((flrand > 0.65) && (flrand < .70))

fourteen++;
, else if((f1rand > 0.70) &% (flrand < .75))
fifteen++;
else if((flrand > 0.75) &% (f1rand < .80))
sixteen++;
else if((flrand > 0.80) && (flrand < .85))
seventeen++;
else if((flrand > 0.85) && (flrand < .90))
eighteen++;
) else if((filrand > 0.90) && (firand < .95))
nineteen++;
else if((flrand > 0.95) && (flrand < 1.00))
twenty++:
}
}

printf("Distribution of random numbers\n”);

pr‘]ntf( "=Ia========:as=s==lz:s====s===\n" ) :

printf("\n");

printf(® 0.00 - .04999 . %Lf\n\nt- (0one/20000.));:
printf(® 0.05 - .09999 %f\n\n ,(two/20000.));
printf(® 0.10 - .14999 %f\n\n",(three/20000.)):
printf(® 0.15 - .19999 %f\n\n", (four/20000.)):
printf(" 0.20 - ,24999 %f\n\n", (five/20000.)):
printf(" 0.25 - .29999 %f\n\n'.(six/ZOOOO.));'
printf(" 0.30 - .34999 %f\n\n", (seven/20000.)):
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printf(”
printf(”
printf(”
printf("
printf(”
printf(”
printf("
printf(”
printf(”
printf(”
printf(”
printf(”
printf(”
}

OO0 O0O0OO0OO0OO0OO0OOOO

.39999
.44999
.49999
. 54999
. 59999
.64999
.69999
.74999
.79999
.84999
.89999
.94999
1.0000

%f\n\n",(eight/20000.));
%f\n\n",(nine/20000.));
%f\n\n",(ten/20000.));
%f\n\n",(eleven/20000.)):
%f\n\n", (twelves/20000.));
%f\n\n",(thirteens/20000.)):
%f\n\n",(fourteen/20000.));
%f\n\n",(fifteen/20000.));
%f\n\n",(sixteens/20000.));
%f\n\n",(seventeens/20000.));
%f\n\n",(eighteen/20000.));
%f\n\n",(nineteen/20000.));
%f\n\n", (twenty/20000.));
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pDistribution of random numbers

T TTTTSSSSSSSISSECISTITIIEITRSET

0.00 - .04999 0.050210
0.05 - .09999 0.049180
0.10 - .14999 0.049250
0.15 - .19999 0.049530
0.20 - .24999 0.050040
0.25 - .29999 0.048970
0.30 - .34999 0.050190
0.35 - .39999 0.050100
0.40 - .44999 0.048800
0.45 - .49999 0.050390
0.50 - .54999 0.050680
0.55 - .59999 0.050460
0.60 - .64999 0.050270
0.65 - .69999 0.049600
0.70 - .74999 0.050910
0.75 - .79999 0.049860
0.80 - .84999 0.051340
0.85 - .89999 0.050320
0.90 - .94999 0.049810
0.95 - 1.0000 0.050090



11.6. Appendix F - Command Definition File for GPSS command line

1e4

te NAME:

te gpss.cld - defines the command to start the GPSS compiler
te /simulator

t® SYNOPSIS:

te set command gpss
te

!.
t® PURPOSE:

te Defines the command to start the GPSS compiler/simulator
te

te RETURNS:
te Not applicable.

te
t®e MAINTENANCE:
te 6-Jun-83 jvd created
tey
!
' main definition of the verb GPSS
t
define verb gpss

image USERS1:[vandellon.thesis]gpss

parameter pl, label= filename, prompt= "filename", value(required)

—
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11.7. Appendix G - GPSS module interconnection

Controlling process
for the GPSS
compiler/simulator

Pass 1 controller

Pass 2 controller

Simulation phase &
output of model
statistics

TOP-LEVEL PROGRAM DIVISION

GPSS

GPS_PASS1

GPSPASS2

217

GPS_SIM




PASS 1 PROGRAM DIVISION

Pass 1 controller

Get a word for
processing

Parse ADVANCE

GPSPASS1

GETWORD

PRSADV

Parse ASSIGN

l\ll

PRSASS

Parse DEPART,
QUEUE, ENTER,
and LEAVE

|

PRSBLK1

Parse SEIZE and
RELEASE

Parse END

PRSBLK2

PRSEND

Parse FUNCTION ‘%t

PRSFUN

Parse GENERATE

PRSGEN

Parse SIMULATE

PRSSIM

Parse STORAGE

PRSSTO

Parse START

PRSSTR

Parse TERMINATE

PRSTER

Parse TRANSFER

PRSTRA

Parse TEST

PRSTST

Parse VARIABLE
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PASS 2 PROGRAM DIVISION

Pass 2 controller GPS.PASS2

Tool to create -
skeleton pseudo CREPSD
code - used in Pass1

TESTING only 5S2TST
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SIMULATOR PROGRAM DIVISION

Simulator controller

GPS SIM

Transfer from

future to current

TRNS.FUT.CUR

events chain

Simulate
ADVANCE

SIMADV

Simulate ASSIGN

SIMADV

Simulate BNE ‘““

SIMBNE

Simulate BR

SIMBR

Simulate EQ, LT,
and GT

I

SIMCMP

| L
Simulate DEPART l_‘“————

Simulate ENTER

SIMDEP

i

SIMENT

—_—

Simulate U and NU

SIMFAC

Simulate SE, SF,
SNE, and SNF

SIM.GATESTOR

Simulate
GENERATE

SIMGEN

Simulate LEAVE

SIMLEV

Simulate NEGATE

SIMNEG

Simulate QUEUE

SIMQUE

1

Simulate RELEASE

SIMREL

Simulate SEIZE

SIMSEZ

Simulate TERMINATE

SIMTER
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Concatenate
unary operator

Error processing

Get word from
variable definition

Integer to temporary

ascii name
Assign keyword
identification

Check valid label

Parse floating
point number

Parse for valid
fabel

Parse for valid
number

Parse for valid
SNA

Store ’label’ in
symbol table

Parse for division
and multiplication

Parse for addition
and subtraction

TESTING only

PASS 1 PROGRAM TOOLS

CONUNARY

ERROR

GETVAR

IOTA

KEYWORD

LABEL

PRSFLO

PRSLAB

PRSNUM

PRSOLB

STRLAB

VMULDIV

VADDSUB

PRSYMTAB
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GPSS statistical
report

SIMULATION TOOLS

REPORT

Add transaction
to current events

ADDCUR

Create storage
statistics area

CRSTOR

Evaluate
FUNCTION

EVAFUN

Evaluate
operand

EVAOPR

Evaluate
storage specification

EVASTO

Evaluate
VARIABLE

EVAVAR

Find colon in the
ascii string

FNDCOL

Find the associated
facility statistics

FNDFAC

Find the associated
queue statistics

FNDQUE

Find the associated
storage statistics

FNDSTR

Remove transaction
from current events

REMCUR

Create arandom
number

SIMRND

Sort future events
chain
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11.8. AppendixH - GPSS internal architecture

SYMBOL TABLE ARCHITECTURE

ROOT —rascii label representation
label pointer label attribute
attribute pointer length information
left link pointer information
right link function type
— pointer function data

label pointer label pointer
attribute pointer attribute pointer
left link left link
right link right link
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PSEUDO CODE ARCHITECTURE

Block number Symbol table
Operator entry

A operand

B operand ] Symbol table
Pseudo code link entry
Block number Symbol table
Operator entry

A operand

B operand 41 Symbol table
Pseudo code link entry
Block number Symbol table
Operator entry

A operand

B operand ] Symbol table
Pseudo code link entry




Forward

CHAIN
Strucuture

ARCHITECTURE

CHAIN Structure

forward link

CURRENT and FUTURE EVENTS CHAIN

backward link

pointer pseudo code

Backward
CHAIN

Strucuture

BDT
truth bit —— Pseudo Code |
pointer facility stats
time seized Associated
pointer queue stats Facility
time queued Statistics
pointer storage stats
time stored Associated
previous block Queue
parameter # 1 Statistics
parameter # 2
parameter # 3 Associated
parameter # 4 Storage
parameter # 5 Statistics

parameter # 6

parameter #7

parameter #8

parameter #9

parameter # 10
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BLOCK STATISTICS ARCHITECTURE

pointer to the current contents BLOCK 1
beginning of total entries

the block |

statistics current contents BLOCK 2

total entries

I

current contents BLOCK 3
total entries

|

current contents BLOCK 4
total entries

l

current contents BLOCKn
total entries




FACILITY STATISTICS ARCHITECTURE

facility statistics link
facility name
cumulative time
total entries
seizing block
seized (Y/N)

facility statistics link
facility name
cumulative time
total entries
seizing block
seized (Y/N)

facility statistics link
facility name
cumulative time
total entries
seizing block
seized (Y/N)
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QUEUE STATISTICS ARCHITECTURE

queue statistics link
queue name
maximum contents
cumulative contents
total queue units used.
total entries

zero entries

current contents

queue statistics link
queue name
maximum contents
cumulafive contents
total queue units used
total entries

zero entries

current contents

queue statistics link
queue name
maximum contents
cumulative contents
total queue units used
total entries

Zero entries

current contents
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STORAGE STATISTICS ARCHITECTURE

storage statistics link
storage name
capacity

cumulative time

cumulative contents

total entries

current contents

maximum contents

storage statistics link
storage name
capacity

cumulative time

cumulative contents

total entries

current contents

maximum contents

storage statistics link
storage name
capacity

cumulative time

cumulative contents

total entries

current contents

maximum contents
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12. Program Listings.

12.1. Pass 1 and Tools Program Listings.

LR NOTE L L 4

The fp!lpwing pages are the program listings for the thesis project. Due to printing
capabilities of the hardware, an underscore is an undefined character. The « character is
the representation for the underscore.
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** NAME:
b gpss
s
L 2]
** SYNOPSIS:
b main()
L 2 J
L 2 d
** PURPOSE:
g Main routine for the GPSS compiler/simulator. Starts and
.. controls everything.
L 1]
** RETURNS:
i Not applicable
.8
.8
** MAINTENANCE:
i 6-June-83 jvd created
LA d
LA d
-8/
#inc lude stdio
#include descrip
#include ssdef
#include "[vandellon.thesis]gpss"
globaldef FILE *fileptr= 0;
../
globaldef int Tine+number= 0;
**g program */
globaldefl int blockenumber= 0;
** program */
globaldef char Tine[81]= 0;
L 2] ./
globaldef int Tine~pointer= 0;
**or */
globaldef int endeline~pointer= 0;
‘../
globaldef int simulate+rkey= 0;
** statement */
globaldef int endkey= 0;
**ement */
globaldef int error«ecount= 0;
** of syntatic errors */
globaldef INFO«STRT *strt[50]= 0;
**information */
globaldef int strteptr= 0;
**mber of start cards */
globaldef ©int tempevar;
**ary labels */
globaldef CODE *ps+root;
**sgudo code */
globalde? CODE *psecur;
**gudo code or most current translation */
int main()
int retestatus;
..S ./
char textefilername[80]= 0;
SYMeTABLE *root;
SYMeTABLE *gps+passi();

$SDESCRIPTOR(gpss+name,"filename");
**ameter */

SDESCRIPTOR(file+name,text+filername);
** put parameter */

if((retestatus= CLISGETVALUE(&gpssename &file+name)) != SSS+NORMAL)
** filename */
exit(retestatus);
else
GPSS V1.0

{
printf("\n* May,1984\n*

232

/*

/%

/®

/®

/®

/®

/®

/%

/%

/®

/®

/%

/®

/%

/®

/®

/*

/*

inpu; file pointer *
1ine number of sourc
block number in GPSS
area for source line
beginning word point
end of word pointer

encountered SIMULATE
encountered END stat
keep track of number
keep track of start

keep track of the nu
the number of tempor
first statement in p

last statement in ps

generic return statu

GPSS filename */

te11 system what par

tell system where 10

use system to get in

author: J. Vvan Dellon\n");



musnfl(text<fileename);
**ame */

if (( fileptr= fopen(textefilesname,"r”)) == NULL)

.e/

{

error(OPEN«ERR);
error(FINISH-ERR);
exit();

}

root= gpsepassi();

gps+~pass2(root);
/* check phase 2 */
/eps2tst();*/

/*® TEST *esssssssssssesste/

if(simulate<key != ON)

printf("\n>>> No SIMULATE statement encountered.

if(endekey != ON)

error(NO<END);
if(error«count > 0)

error{ FINISH-ERR);
else

gpsesim(root);

fclose(fileptr);
}
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/* null terminate filen

/* open for read only *

Execution halted");

/* close input file */



/*+

== NAME:
hehd gps~passl
L 2 J
** SYNOPSIS:
b SYM«TABLE *gps«passl()
L 2 J
** PURPOSE:
hehe Main routine for passl of the compiler.
8
** RETURNS:
b root - if no errors
b -1 - if errors
-8
** MAINTENANCE:
" 7-June-83 jvd created
-8
-8
-‘/
#include stdio
#include descrip
#include ssdef
#include "[vandellon.thesis]gpss”
globaldef int labelelight= 0;
globaldef SYM«TABLE *cur«label= 0;
globalref FILE *fileptr;
globalref char line[]:
globalref int Tine~number;
globalref int blockenumber;
globairef int lineepointer;
globalref int end~line~pointer;
globalref COOE *psecur;
globalref COOE *pseroot;
int gpsepassi() -
int command ;
int err«flag= SUCCESS;
char *newword;
char *getword():
int keyword():

SYMeTABLE *root;

1ine[80]= NULL; /* initialize area for source line */

root= malloc(sizeof (SYMTABLE)): /* get area for first entry into symbol
** table*/

pseroot= malloc(sizeof(COOE)); /* get area for first entry in pseudo ¢
**ode */

ps«cur= pseroot;
psecur->operator= NULL;

root->label=NULL; /* initialize blank entry in symbol tab
“]e ‘/
while( fgets(line ,MAXLINE,fileptr) != NULL ) /* get source line */
!1ne~qumber++: /* got another line */
if( 1ine[0] != "!") /* check for a comment 1ine */
erf*flag= line~pointer= end«line~pointer= labelelight= 0;/* initialize for new line */
while((((newword= getword()) != EOL) && (newword != COMMA)) && (err«flag != ERROR))
switch(c%mmand= keyword(newword) ) /* find out whats on the line */
. case(SIMULATE): /* parsing for the SIMULATE statement ®
-

printf("%d %s",1line~number,line);/* print source ]
**jine to user */

erreflag= prssim(root);
break;

case(START): /* parsing for the START statement */
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**ine

**ine

e

**ine

s/

**ine

e/

**ine

e/

**rint

s/

**rint

s/

.

'‘**rint

e

**rint

to user */

to user */

to user */

to user */

to

./

user

source line

source line

source line

source line

to

to

to

to

user

user

user

user

*/

*/

*/

*/

printf("%d

err«flag= prsstr(root);
break;

case(END):
printf("%d

err~flag= prsend();
break;

case(STORAGE):

printf("%d

err~flag= prssto(root);
break;

case(VARIABLE):

printf("%d

err«flag= prsvar(root);
break;

case(FUNCTION):

printf("%d

err~flag= prsfun(root);
break;

case(GENERATE):

block+number++;

printf("%d %d

err«flag= prsgen(root);
break;

case(TERMINATE):

block~number++;

printf("%d %d

err«flag= prster(root);
break;

case(TRANSFER):

blockenumber++;

printf("%d %d

err«flag= prstra(root);
break;

case(ADVANCE):

block~number++;

printf("%d %d

err+flag= prsadv(root);
break;

case(ASSIGN):

block~number++;

printf("%d %d
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%s".line+number,line);/* print source

/* parsing for the END statement ®/

%s",line~number,line);/* print source

/* parsing for the STORAGE statement *

%s",line-number,1ine);/* print source

/* parsing for the VARIABLE statement

%s",line~number,1ine);/* print source

/* parsing for the FUNCTION statement

%s",line~number,1ine);/* print source

/* parsing for the GENERATE statement

%s",1line~number,block~number,line);/*

/* parsing for the TERMINATE statement

%s”,line-number,block<number,line);/*

/* parsing for the TRANSFER statement

%s”,linecnumber,blockenumber,1ine);/*

/* parsing for the ADVANCE statement *

%s",1ineenumber,blockenumber,line);/®

/* parsing for the ASSIGN statement */

%s",1ine*number.b]ock*number.1ine);/‘



**rint source line to user */
err+«flag= prsass(root);
break;

case(SEIZE): /* parsing for the SEIZE & RELEASE stat
**ement */

case(RELEASE):

blockenumber++;

printf("%d %d %s",1ine*number.b1ock«number.1ine);/'p

**rint source line to user */
err+«flag= prsblk2(root,command);
break;

case(ENTER):

case(LEAVE):

case(QUEUE):

case(DEPART): /* parsing for the ENTER, LEAVE. QUEUE,
** & DEPART */

blockenumber++;

printf("%d %d %s",line~number,block«number,1ine);/* p

**rint source line to user */
err~flag= prsblki(root,command);
break;

case(GATE): /* parsing for the GATE statement */

blockenumber++;

printf("%d %d %s",line~number,block~number,1ine);/* p
**rint source line to user */

err«flag= prsgat(root);
break;

case(TEST): /* parsing for the TEST statement */

block+number++;

printf("%d %d %s”,line~number,blockenumber,line);/* p
**rint source line to user */

err«flag= prstst(root);
break;

default: /* means you got a label */
if((err-flag= label(newword,root)) == SUCCESS)
label«light= ON;
break;

}
if((newword == COMMA) & (err«flag != ERROR))

printf("%d %s".,lineenumber,line);
error(SYNTAX);
}

else
printf("%d %s",lineenumber,line);

}

/* nsrsymtab(root);

**symtol table ***TEST*** */
return(root);

}

print out contents of
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/*+
s
s
s
e
-
e
-
-
*s
LR
*s
-8
e
*e
-
s
*e
s

_U/
#in
#in
#in

glo
glo
glo
glo
glo

int

NAME :
prsadv
SYNOPSIS:
int prsadv(root)
SYM«TABLE *root
PURPOSE:
Parse operands for ADVANCE instruction.
RETURNS:
ERROR - syntatic error found
SUCCESS - OK
MAINTENANCE:
15-June-83 jvd created
18-Mar-84 jvd
clude stdio
clude ctype
clude "[vandellon.thesis]gpss"
balref char line[];
balref int label«light;
balref SYM«TABLE *cur«label;
balref CODE *psecur;
balref int block~number;
prsadv(root)

SYM-TABLE *root;

{

int retestatus;
char *word;
SYMeTABLE *hold«label;
int prsolb();
int prsnum();

if(prslab(hold«label) == ERROR)
return( ERROR);

crepsd(AOVANCE);
ps«cur->block= blockenumber 1;

if(((word= getword()) == EOL) || (word == COMMA))

return(error(REQ-OPER));
if(isdigit(®*word))

if(prsnum(word,root) == ERROR)
return(error(NO+~OPER))

added pseudo code generation

/.

/.

/*

/®

check for valid label */
create pseudo code for block */
get A-operand */

if numeric check for validity */

}
else if(((retestatus= prsolb(word,root)) == ERROR) && (retestatus == LAB«STOR)

& (retestatus == SNA-RANDOM))
return(error(NO-OPER));

psecur->A~operand= cur«label;
cur«~label= hold«label;

if((word= getword()) != EOL)
return(error(SYNTAX));

psecur= psecur->code«link;
return(SUCCESS);
}
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if alpha check for SNA ®=/

/* make sure thats all on the line */



/%+

** NAME:

b prsass

L E

** SYNOPSIS:

b int prsass(root)

b SYMeTABLE *root;

L E

** PURPOSE:

e Parse operands for ASSIGN instruction.

L2 J

** RETURNS:

ek ERROR

L2 J

** MAINTENANCE:

g 15-June-83 jvd created

e 18-Mar-84 Jvd

-8

-%/

#include stdio

#include ctype

#include "[vandellon.thesis]gpss”

globalref char line[]:

globalref int end~line~pointer;

globalref SYMeTABLE *cur«label;

globalref CODE *psecur;

globalref char tempelabel[]:

globalref int blockenumber;

int prsass(root)
SYM«TABLE *root;
{
char *word;
SYMe«TABLE" *hold«label; /* hold cure«label
SYM«TABLE  *hold«A; /* hold A-oper if
SYM-TABLE  *ho1d«8; /* hold B-oper if
int retestatus;
int workevar= 1; /*

if(prslab(hold<label) == ERROR)
return(ERROR);

crepsd(ASSIGN);
ps«cur->block= blockenumber 1;

if(((word= getword()) == EOL)
return(error(REQ-OPER));

|| (word

if(isdigit(*word))
..ty ./

{
if(prsnum(word,root) == ERROR)
return( ERROR);

cur<label->attrepnt->labeattribute= SNA«PARAM;

L)
else if(((retestatus= prsolb(word,root)) == ERROR)

|| (retestatus == SNA<RANDOM))
return(error(NO«OPER));

ps«cur->A~operand= cur«label;
cur«label= hold«label;

if((word= getword()) != COMMA)
return(error(REQ-OPER));

if(((word= getword()) == EOL)
return(error(SYNTAX));

s w2/

if(1ine[end«1ine~pointer] == '-")
workevar= -1;
endeline~pointer++;

if(((word= getword()) == EOL) || (word == COMMA))

- any error found when parsing the ASSIGN statement

added pseudo code generation

address */
2 pseudo code statements needed */
2 pseudo code statements needed */

used if negative sign encountered */

== COMMA))

|| (word == COMMA))
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/* check for correct label */
/* create pseudo code for block */
/* assign correct block id */

/* get A-operand */

/* A-operand a numeric check for validi

|| (retestatus == LAB«STOR)

/* A-operand alpha check valid SNA */
/* assign A~operand */
/* get correct current label back */

/* check for COMMA */

/* get B-operand */

if((1line[end«1line«pointer] == *+') || (1ine[end«linerpointer] == '-'))/* check for correct operator

/* subtraction arithmetic */

/* go to next
/* get rest o



return(error(SYNTAX)):

else if(isdigit(®word)) /* numeric check for validity */
if(prsnum(word,root) == ERROR)
return( ERROR);
*(curelabel->attrepnt->pnteinfo) == workevar; /* change sign of numeric if negative *
../
pse~cur->Be~operand= cur«label; /* get B~oper in place */
}
else if(((retestatus= prsolb(word,root)) != ERROR) & (retestatus != LAB«STOR)
&% (retestatus != SNA~RANDOM)) /* alpha check for validity */
if(workevar > 0) /* has a negative sign been found */
ps~cur->B~operand= cur«label; /* NO! */
else
hold«~A= ps«cur->Aeoperand; /* store A-oper */
ps~cur->operator= NEG; /* add new pseudo code statement */
psecur->A«~operand= cur«label; /* put in A-oper */
temp~label[3]= NULL;
if(strlab(root,strcat(temp+label,itoa()),0) == ERROR)/* create new value label
“l/
return(error(COMPILER));
hold«B= psecur->B~operand= cur«label;
cur«label->attrepnt->labeattribute= CONSTANT;
cur«label->attrepnt->leng+info= 1;
cur-label->attrepnt->pnteinfo= malloc(sizeof(int));
psecur= ps«cur->code«link; /* new pseudo code negates value */
crepsd(ASSIGN); /* create pseudo code for assign */
ps+cur->block= blockenumber - 1;
ps+~cur->A~operand= holdeA;
ps~cur->B~operand= hold«B;
}
}
else
return(error(NO+~OPER));
cur«label= holde«label; /* restore good label */
}
if(getword() != EOL) /* make sure end of line */
return(error(SYNTAX)):
ps«~cur= psecur->code«link: /* get to new pseudo code statement */
}
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/%+
** NAME:
hihd prsbilkil

%

** SYNOPSIS:

ke int prsblkl(root,command)

ek SYM-TABLE *root

b int command
L2 ]

** PURPOSE:

b Parse operands for DEPART, QUEUE, ENTER, and LEAVE instruction.
L2 ]

** RETURNS:

bk ERROR - syntatic error detected
b SUCCESS - 0K

** MAINTENANCE:

hihd 15-June-83 jvd created
hehe 18-Mar-84 jvd added generation of pseudo code
*s

s/

#include stdio

#include ctype

#include . "{vandellon.thesis]gpss”
globalref char linel]:

globalref SYM«TABLE *cur«label;

globalref CODE *psecur;

globalref char tempe-label[];

globalref int blockenumber;

int prsblkl(root,command)
SYM«TABLE *root;

int command;

{

char *word;

SYM-TABLE *holde«label= NULL;

int prsaum(); -

int retestatus;

if(prslab(hold«label) == ERROR) /* check for valid label */
return( ERROR) ;

crepsd(command); /* fi11 in pseudo code */

psecur->block= blockenumber - 1;

if(((word= getword()) == EOL) || (word == COMMA)) /% get A-operand */
return(error(REQ+-OPER));

if(isdigit(*word)) /* check for valid numeric */

if(prsnum(word,root) == ERROR)
return( ERROR);
psecur->A-operand= cur«label;

}
else if((command == ENTER) || (command == LEAVE))
if(((retestatus= prsolb(word,root)) != ERROR) && (retestatus != SNA-RANDOM))/* check for valid
**SNA */
psecur->A~operand= cur«label;
else

return(error(NO-OPER));
}
else if((command == DEPART) || (command == QUEUE))
{
if(((retestatus= prsolb(word,root})) != ERROR) && (retestatus !'= LAB~STOR)/* check for valid SNA

LR O/
&% (retestatus != SNA-RANDOM))
psecur->A~operand= cur«label;

else
return(error(NO+OPER));
cur*%abe1= hold«label;

if((word= getword()) == EOL) /* no B-opera
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tempelabel1[3]= NULL;

if(strlab(root,strcat(temp«label,itoa()).0) == ERROR)
return(error(COMPILER));

psecur->B~operand= cur«label;

curelabel->attrepnt->labeattribute= CONSTANT;

cur-label->attrepnt->leng~info= 0;

cur-label->attrepnt->pnteinfo= malloc(sizeof(int));

*cur«label->attrepnt->pnteinfo= 1;

psecur= psecur->code«link;

return(SUCCESS);

else if(word == COMMA) /* else if COMMA look for B-operand */

{

if(((word= getword()) == EOL) || (word == COMMA))
return(error(SYNTAX)):

}

if(isdigit(*word)) /* check for valid numeric */

if(prsnum(word,root) == ERROR)
return( ERROR);

else if((retestatus= prsolb(word,root) == ERROR) || (retestatus == LAB+STOR)
(retestatus == SNA~RANOOM)) /* check for valid SNA */
return(error(NO~OPER));
ps~cur->Beoperand= cur«label;
cur«label= hold«label;

if((word= getword()) != EOL) /* make sure end of line */
return(error(SYNTAX));

psecur= psecur->code«link; /* get to new pseudo code statement */

}
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/%+

** NAME:

b prsblk2

L L

** SYNOPSIS:

e int prsblk2(root, command)

b SYM«TABLE *root

b int command

L L

** PURPOSE:

b Parse operands for SEIZE and RELEASE instruction.
-8

** RETURNS:

b ERROR - syntatic error detected
-8

** MAINTENANCE:

e 15-June-B3 jvd created
b 18-Mar-84 jvd added generation of pseudo code
e

-%/

#include stdio

#include ctype

#include "[vandellon.thesis]jgpss”
globalref char line[];

globalref SYM«TABLE *cur«label;

globalref CODE *psecur;

globalref int blockenumber;

int prsblk2(root,command)
SYM«TABLE *root;

int command;

{

char *word;

SYM«TABLE *hold«label;

int retestatus;

int prsnum();

if(prslab(hold<label) == ERROR) /* check for correct label */
return(ERROR);

crepsd(command); /* create pseudo code for block stateme

“nt ‘/

ps«cur->block= block+number - 1;

if(((word= getword()) == EOL) || (word == COMMA)) /* get A-operand */
return(error(REQ-OPER));

if(isdigit(*word)) /* check for valid numeric */
{

if(prsnum(word,root) == ERROR)
return( ERROR);

else if((word= getword()) != EOL)
return(error(SYNTAX));

psecur->A«operand= cur«label;

}

else

gf(((ret#status= prsolb(word,root)) != ERROR) &&
(retestatus != SNA~RANDOM) && (retestatus != LAB«STOR))/* check for valid SNA */
ps«cur->Aoperand= cur«label;

else
return(error(NO«OPER));

cur«label= hold«label;

if((word= getword()) != EOL) /* make sure that is all on the line */

return(error(SYNTAX));

psecur= psecur->code«link; /* go to new pseudo code statement */
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/%+
** NAME:
.

prsend
e

** SYNOPSIS:

int prsend()

e

** PURPOSE:

bk Parse operands for END instruction.
LR ]

** RETURNS:

ek ERROR - syntatic error detected
LA

** MAINTENANCE:

b 15-June-83 Jvd created
LR

LA

-%/

#include stdio

#include ctype

#include "fvandellon.thesis]gpss"
globalref int end«key;

globalref int end~line~pointer;
globalref int label«light;

int prsend()

end-line~pointer++;

if(label«light == ON) /* labels not allowed on END */
return(error(LA8«NOT~ALW));

if(end~key == ON) /* check for multiple END's */
return(error(MULT+END));

endekey= ON; -/* turn end light found on */

if(getword() != EOL) /* no operands allowed */

return(error(NO+OPER));
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I+
L 2 3
L 2
L 2
L 2
L 2
L 2
E 2 ]
L 2 ]
L 2
xs
L 2
L X
L X
L 2
L 2 ]
L 2
e
.../
#in
#in
#in

glo
glo
glo
glo
glo
glo

int

s/

NAME :
prsfun
SYNOPSIS:
int prsfun(root)
SYM«TABLE *root
PURPOSE:
Parse operands for FUNCTION instruction.
RETURNS:
ERROR - syntatic error detected
MAINTENANCE :
15-June-83 jvd created
clude stdio
clude ctype
clude "[vandellon.thesis]gpss”
balref FILE *fileptr;
balref SYM«TABLE *cur«label;
balref char line[];
balref int line~number;
balref int end«~line«pointer;
balref int line~pointer;
prsfun(root)
SYM«TABLE *root;
{
char *word;
int retestatus;
int i, 3
int temp;
SYMeTABLE *hold«label;
int prsflo():

if(prslab(hold«label) == ERROR)
return( ERROR);

cur«label->attrepnt->labeattribute= LAB«FUNC;

if(((word= getword()) == EOL) || (w>rrd == COMMA))
return(error(REQ<OPER));

if(strcmp(word,"r") != 0)

{

if(strcmp(word,"R") != 0)
return(error(NO+OPER)) ;-

}

if((word= getword()) == EOL)
return(error(REQ-OPER));

else if(word != COMMA)
return(error(NO«OPER));

if(((word= getword()) == EOL) || (word == COMMA))
return(error(REQ-OPER));

if((*word == 'D") || (*word == 'd"))
word++;

if(prsnum(word, FUNCTION) == ERROR)
return(error(ILL<OPER));

VAd

VAd

VAd

VAd

VAd

/®

VAd

check for valid label */

put FUNCTION label in symbol table *

get the A-operand */

make sure A-operand random number */

get comma in syntax */

get B-operand */

only valid function is discrete */

cur«label->attrepnt->leng+info= cur«label->attrepnt->funcespec= atoi(word);/®* update info in sy
**mbol1 table */

cur+~label->attrepnt->pnteinfo= malloc(sizeof(int) * curelabel->attrepnt->leng+info);
cur<label->attrepnt->floenum= malloc(sizeof(double) * cur«label->attrepnt->leng«info);

}
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else
return(error(ILL-OPER));

if(getword() != EOL) /* make sure nothing else on line */
return(error(SYNTAX));

if(fgets(1ine ,MAXLINE,fileptr) != NULL) /* get function trailer card */

lineenumber++;

end-line«pointer= line~pointer= 0;
printf("%d\t %s",line~number,1ine); /* print trailer card */
temp= cur«label->attrepnt->leng«info;

for(j= 0, i= cur«label->attrepnt->lengeinfo ; i > 0 ; j++, i--)

{
if(prsflo(j) == ERROR)
return( ERROR); /* check for valid floating point */

if((word= getword()) != COMMA) /* check for COMMA */
return(error(SYNTAX));

if(((word= getword()) == EOL) || (word == COMMA))/* get next number in function trailer
*e ‘/

return(error(SYNTAX));
if(isdigit(®*word)) /* check for valid number */

if(prsnum(word,FUNCTION) == ERROR)
return(error{ILL«FUNC));
else
*((cur<label->attrepnt->pnt«info) + j)= atoi(word);/* put info into sym
**hol table */

else
return(error(MIS«FUNC));

if((((word= getword()) == EOL) && ((i - 1) !'= 0)) ||
(word == COMMA)) /* check for /' between data or EOL */
return{error(ILL<FUNC));

else if(word != EOL)

if(1ine[end«line~pointer] != '/")
return{error{ILL«FUNC));
else
end«line~pointer++;
}
if(getword() !'= EOL) /* make sure no more on line */
return(error(SYNTAX)):
}
else
return(error(PRE<END)); /* no trailer card */
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/%+

** NAME:
.o prsgat

.8

** SYNOPSIS:

. int prsgat(root)

s SYMeTABLE *root

LR

** PURPOSE:

b Parse operands for GATE instruction.
LR

** RETURNS:

kg ERROR - if error found in parsing GATE statement
.e

** MAINTENANCE:

b 15-June-83 Jjvd created

.

L L]

-O/

#include stdio

#include ctype

#include "[vandellon.thesis]gpss"

globalref SYMeTABLE ®*cur«label;

globalref char temp+label[];

globalref CODE *psecur;

globalref int blockenumber;

int prsgat(root)
SYM-TABLE *root;

{

char *word;

char option[4];

int retestatus;

SYM«TABLE *hold~label;

CODE *backe1link;

if(prslab() == ERROR) /* check for correct la
**hel */

return(ERROR);
hold<label= cur«label;
crepsd(GATE);
psecur->block= blockenumber - 1;
ps+~cur->B~operand= NULL;

if(((word= getword()) == EOL) || (word == COMMA)) /* get A-operand */
return{error(REQ-OPER));
else if((strcmp(word,"U") != 0) && (strcmp(word,"NU") != 0) &&
(strcmp(word,"SF") != 0) &% (strcmp(word,"SE”) I= 0) &&
(strcmp(word,"u™) != 0) && (strcmp(word,"nu”) != 0) &&
(strcmp(word,”sf"”) != 0) & (strcmp(word,"se") I= 0) &&
(strcmp(word,”"SNE™) != 0) && (strcmp(word,"sne”) != 0) &&

(strcmp(word,"snf”) 1= 0) && (strcmp(word,"SNF") = 0)) /* check for valid mneu
**monic */
return(error(ILL<OPT));
else
strcpy(option,word,3); /* save option for late

’

**r use */

option{3]= NULL;

if((strcmp(word,"U”) == 0) || (strcmp(word,"u") == 0))
ps-cur->operator= U;

else if((strcmp(word,"NU") == 0) || (strcmp(word,"nu") == 0))
ps~cur->operator= NU;

else if((strcmp(word,"SF") == 0) || (strcmp(word,"sf") == 0))
psecur->operator= SF;

else if((strcmp(word,"SE") == 0) || (strcmp(word,"se") == 0))
ps+~cur->operator= SE;

else if((strcmp(word,"SNF") == 0) || (strcmp(word,"snf") == 0))
psecur->operator= SNF;

else if((strcmp(word,"SNE") == 0) || (strcmp(word,"sne"”) == 0))
ps~cur->operator= SNE;

}

if(((word= getword()) == EOL) || (word == COMMA)) /* get B-operand °/
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return(error(REQ-OPER));
else if(isdigit(®*word)) /® valid numeric */

if(prsnum(word,root) == ERROR)
return(ERROR);

}
else if(((retestatus= prsolb(word,root)) == ERROR) || (retestatus == SNA~RANDOM))/* valid SNA */
return(error(NO<OPER));

if({(retestatus == LAB~STOR) && (option[0] != 's')) /* check for storage SN
**A and not storage mneumonic */
return(error(NO+~OPER));
else if((option[0] == 's') && (retestatus != LAB«STOR)) /* check for storage mn
**gumonic and not storage SNA */
return(error(NO+OPER));

ps«cur->A«operand= cur«label;
cur«~label= hold~label;
back«link= psecur;

ps«cur= ps«cur->code+~link;
crepsd(BNE);

ps-cur->block= blockenumber - 1;
ps«cur->B~operand= NULL;

if((word= getword()) == EOL) /* ok if no C-operand *

s/

{

tempelabel[3]= NULL:

if((retestatus= strlab(root,strcat(temp+~label,itoa()).0)) == ERROR)
return(error(COMPILER));

psecur->A+~operand= cur«label;

cur«label->attrepnt->labcattribute=s LAB«LABEL;

cur«label->attrepnt->leng«info= 1;

cur«label->attrepnt->pnt~info= malloc(sizeof(int));

cur«label->attrepnt->pnteinfo= backelink;

psecur= psecur->code«link;

return(SUCCESS);

}
else if(word != COMMA) /* check for special ch

**ar COMMA */
return{error(SYNTAX));

if(((word= getword()) == EOL) || (word == COMMA)) /* get C-operand */
return{error{REQ-OPER));
else if(isdigit(*word)) /* check for alpha, lab
%91 */

return{error(ILL<LAB));
if((retestatus= strlab(root,word,SEARCH)) == ERROR)

gs*cur->A*operand= malloc(sizeof (SYM<TABLE));
psecur->A~operand->label= malloc(strlen(word) + 1);
strcpy(ps+ecur->A«operand->label,word);
*(psecur->A~operand->label + (strlen(word) + 1))= NULL;
ps«cur->A«operand->attrepnt= LAB«LABEL;

}
else
psecur->A«operand= retestatus;
if(getword() != EOL) /* anything more on lin

**9 error */
return(error(SYNTAX));

psecur=z psecur->code«link;

}
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/*+
E L]
L X ]
L L]
LR ]
LR ]
s
LR ]
L X J
LR ]
LR J
E R J
LR J
L2 J
LR J
LR J
LR J
L2 J
-%/
#in
#in
#in
glo
glo
glo

int

NAME :
prsgen
SYNOPSIS:
int prsgen(root)
SYMeTABLE *root;
PURPOSE:
Parse operands for GENERATE instruction.
RETURNS:
ERROR - syntatic error detected
MAINTENANCE :
15-June-83 jvd created
1B-Mar-84 jvd added pseudo code generation
clude stdio
clude ctype
clude "[vandellon.thesis]gpss”
balref CODE *psecury
balref SYMeTABLE ®*cur«label;
balref int blockenumber;
prsgen(root)

SYMeTABLE *root;

char *word;
SYMeTABLE *holde«label= NULL;
int retestatus;

if(prslab(hold«label) == ERROR)
return(ERROR);

crepsd(GENERATE);
psecur->block= blockenumber --1;

if(((word= getword()) == EOL) || (word == COMMA))
return(error(REQ<OPER));

if(isdigit(®*word))
if(prsnum(word,root) == ERROR)

return(ERROR);
psecur->Acoperand= cur«label:

/.

/*

/*

check for correct label */

create pseudo translation */

get A-operand */

check for numeric */

}
else if(((retestatus= prsolb(word,root)) != ERROR) & (retestatus != LAB«STOR)
8& (retestatus != SNA-RANDOM) && (retestatus != SNA«PARAM))/* check for legal SNA */

psecur->A-operand= cur«label;
else
return(error(NO«OPER));

cur«label= holdelabel;

if((word = getword()) == EOL)
psecur->Beoperand= NULL;
psecur= psecur->code«link;

return(SUCCESS);

}
else if(word != COMMA)
return(error(SYNTAX));

if(((word= getword()) == EOL) || (word == COMMA))
return(error(SYNTAX)):

if(isdigit(®*word))
if(prsnum(word,root) == ERROR)
return( ERROR);
psecur->Beoperand= cur<label;

}
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/*
/*

/*
/*

/*

get B-operand */
no 8~operand */

get ready for next translation */
B-operand not required */

check for numeric */



else if(((retestatus= prsolb(word,root)) != ERROR) && (retestatus != LAB+STOR)

&% (retestatus != SNA-RANDOM) 8& (retestatus 1= SNA«PARAM))/* check for legal SNA */
psecur->Beoperand= cur«label;
else

return(error(NO«OPER));

cur«label= holde«label;

if(getword() != EOL)

/* anything else on line */
return(error(SYNTAX));

psecur= psecur->code«link; /* get ready for next translation */
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©* NAME:

.8

.8

** SYNOPSIS:
.8

L X J

** PURPOSE:
8

L 2 ]

** RETURNS:

prssim

int prssim()

hehd ERROR - syntatic error detected

** MAINTENANCE:

. 15-June-83 jvd

.8

.8

_'/

#include stdio

#include ctype

#include "[vandellon.thesis]gpss”
globalref int simulate«key;
globalref int label«light;

int prssim()
char *word;

if(label«light == ON)
return(error(LA8«NOT«ALW));

if(simulate<key == ON)
**ts */
return(error(MULT«SIM));

simulate«key= ON;

if((word= getword()) == EOL)
return(SUCCESS);

else if(word == COMMA)
return(error(SYNTAX));

else
return{error(NO<OPER));

Parse SIMULATE operands.

created
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VA

/%

VAd

VAd

label not allowed */

check for multiple SIMULATE statemen

turn on SIMULATE found */

no oeprands allowed on SIMULATE */



I+
** NAME:

ke prssto

** SYNOPSIS:

»e int prssto(line)
ke char *line;
L L]
** PURPOSE: .
kg Parse operands for STORAGE instruction.
LR
** RETURNS:
b Unknown
LR
** MAINTENANCE:
ee 15-June-B3 Jjvd created
.e
.e
-8/
#include stdio
#include ctype
#include "[{vandellon.thesis]gpss”
globalref int label«light;
globalref SYM«TABLE ®*cur«label;
int prssto(root)
SYMeTABLE *root;
{
SYMeTABLE *retestatus;
int number;
char *word;
if(labelelight != ON) /*
return(error(LAB+REQ));
cur«label->attrepnt->labeattribute=s LAB«STOR; /*

if(isdigit(cur~label->1abe1[0]))

/®

if(prsnum(cur<label->1abel,STORAGE) == ERROR)
return(error(ILL<LAB)):

}

if(((word= getword()) == EOL) || (word == COMMA)) /®

return(error(REQ+OPER));
21se if(isdigit(®*word))

number= atoi(word);

/®

label reuired ®*/

put info into symbol table ®*/

is current label a digit, legal */

get A-operand */

valid numeric */

cur<label->attrepnt->leng«info - cur«label->attrepnt->funcespec= number;/®* tell amount of stora

..ge ./
cur«label->attrepnt->pnt«info

else
return(error(NO+OPER));
*®* unless numeric */

if((word= getword()) '= EOL)
return(error(SYNTAX));
}

= malloc(number); /*

get a place for storage */

/* Operand is not valid in this version

/* anything else on the line ®*/
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/*+
L
L
L2
L 2 ]
L2
8
L 2 ]
L2
L2
L2
L 2 ]
L2
L2
L2
L2
L 2 ]
L 2 ]
-t/
#in
#in
#in
glo
glo
glo
int

{

..E

NAME :
prsstr j
SYNOPSIS:
int prsstr(line)
char *line;
PURPOSE:
Parse operands for START instruction.
RETURNS:
ERROR - syntatic error detected
MAINTENANCE:
15-June-83 jvd created
clude stdio
clude ctype
clude "fvandellon.thesis]gpss”
balref int Tabel«light;
balref INFO«STRT *strt[]; -
balref int strteptr;
prsstr(root)
SYMeTABLE  *root;-
char *word;
SYM«TASLE *retestatus;
int number;

if(labele1ight == ON)
return(error( LAB«NOT+ALW));

if(((word= getword()) == EOL)
return(error(REQ<OPER));
else if(isalpha(*word))
D) */

|} (word == COMMA))

{
if((ret~status= strlab(root,word,SEARCH)) == ERROR)

return(error(UN«QOPER));

/* label not allowed */

/* get A-operand */

/* set up for assignment values (NOT U

else if(retestatus->attrepnt->lab«attribute != LAB~ASSIGN)

return{error(NO+«QPER));
else

{

if(strteptr == 49)
return(error(TOO+«START));

strt[strteptr]= malloc(sizeof (INFO«STRT));

strt[strteptr]->simetime= *(retestatus->attrepnt->pnteinfo);

}
else if(isdigit(*word))
strtstrteptr]= malloc(sizeof (INFO«STRT));
number= atoi(word);
strt[strteptr]->sim-time= number;
if((word= getword()) == EOL)
(strt{strteptr])->print= PRT;
strteptr++;
return(SUCCESS);
}
else if(word == COMMA)

Ef((word= getword()) == EOL)
return(error(SYNTAX));
}

else
return{error(SYNTAX));
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/* check for valid numeric ®*/

/* get B-operand */

/* comma there */

/* get C-operand */



if(word == COMMA) /* fi11 in snap print count time */
(strt[strteptr])->print= PRT;
eise if((strcmp(word,"NULL") == 0) || (strcmp(word,"nuli") == 0))
(strt[strteptr])->print=s PRT;
eise if((strcmp(word,"NP") == 0) || (strcmp(word,"np”) == 0)) :
(strt[strteptr])->print= NP;
else
return(error(NO~OPER));

if((word= getword()) == EOL)
return(SUCCESS);
else if(word == COMMA)

gf((word= getword()) == EOL)
return(error(SYNTAX)):
}

if(isalpha(*word)) /* set up for assignment values (NOT US
**ED) */

{

if((retestatus= strlab(root,word,SEARCH)) == ERROR)
return(error(UN«OPER));

else if(retestatus != LAB+ASSIGN)
return(error(NO«OPER));

else

) :
else if(isdigit(*word))

number= atoi(word);
strt[strteptr]->intervaleprint= number:

else if(*word == NULL)
strt[strteptr]->intervaleprint= 0;

strieptr++;
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/*+

** NAME:
hebd prster
.8

** SYNOPSIS:
s
s

** PURPOSE:

hebd Parse operands for TERMINATE instruction.
.8

** RETURNS:

hehe Unknown
L R ]

int prster(root)

** MAINTENANCE:

hehe 15-June-83 jvd created

hehe 18-Mar-84 jvd added pseudo code generation
LR

_t/

#include stdio

#include ctype

#include "[vandellon.thesis]gpss”

globalref CODE *psecur;

globalref SYM«TABLE *cur«label;

globalref int block~number;

int prster(root)
SYM«TABLE *root;

char *word;

SYM«TABLE *hold«~label= NULL;
int retestatus;

int prsnum();

if(prslab(hold<label) == ERROR)
return( ERROR);

crepsd(TERMINATE);
ps~cur->block= blocke~number 1;
ps~cur->B«operand= NULL;

if((word= getword()) == EOL)

if(prsnum(”1",root) == ERROR)
**atement */
return(error(SYNTAX));
ps«cur->A«operand= cur«label;
psecur= ps«cur->code«link;
return(SUCCESS);

}
else if(word == COMMA)
return(error(SYNTAX));

else
{ L
if(isdigit(*word))
if(prsnum(word,root) == ERROR)
return( ERROR);
psecur->A~operand= cur«label;
}
else
return(error(NO<OPER));
}

cur«label= hold«label;

if((word= getword()) != EOL)
return(error(SYNTAX));

psecur= psecur->code«link;

}
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/*

/*
/*
/*

/*®

/*

/*

/*

/*

/*

check for valid label */

create pseudo code structure */
no B-operand */
ok if nothing else on line */

put in default of 1 for terminate s

get ready for next line of code */

COMMA NO!NO! */

valid numeric */

put info into pseudo code */

anything else on the line */

get ready for next line of code */



/%+
L 2 ]
-8
E 2 ]
.8
L 2 ]
-8
L 2 ]
-8
L 2 J
.8
.8
8
s
.8
8
s
-'/
#in
#in
#in
glo
glo
glo

int

Parse operands for TERMINATE instruction.

if(prslab(hold«label) == ERROR)
return(ERROR);

crepsd(TERMINATE);
ps+~cur->block= blockenumber - 1;
ps«~cur->8~operand= NULL;
if((word= getword()) == EOL)
psecur->A«operand= NULL;
psecur= psecur->code«link;
return(SUCCESS);

}
else if(word == COMMA)
return(error(SYNTAX));
else

Ef(isdigit(‘word))

if(prsnum(word,root) ==

created

added pseudo code

NAME :
prster
SYNOPSIS:
int prster(root)
PURPOSE:
RETURNS:
Unknown
MAINTENANCE:
15-June-83 jvd
18-Mar-84 jvd
clude stdio
clude ctype
clude "[vandellon.thesis]gpss"”
balref CODE *psecur;
balref SYM«TABLE *cur«label;
balref int blockenumber;
prster(root)
SYMeTABLE *root;
char *word;
SYMeTABLE *hold«label= NULL;
int retestatus;
int prsnum();

ERROR )

return( ERROR);
ps~cur->A-operand= cur«label;
}
else
return(error(NO+«OPER));
}

curelabel= holde~label;

if((word= getword()) '= EOL)
return(error(SYNTAX));

ps«~cur= psecur->code~link;

}
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/*

/®
/®

/*

/*

/®

/*

VA

/*

/®

generation

check for valid label */

create pseudo code structure */
no B8-operand */

ok if nothing else on line */

get ready for next line of code */

COMMA NO!NOQ! =/

valid numeric */

put info into pseudo code */

anything else on the line */

get ready for next line of code */



** NAME:
ks prstst
LR J
** SYNOPSIS:
hehd int prstst(root)
b SYMeTABLE *root;
** PURPOSE:
ke Parse operands for TEST instruction.
LR J
** RETURNS:
e ERROR - error when parsing the TEST statement
LR J
** MAINTENANCE:
bk 15-June-B3 Jjvd created
X
L]
-%/
#include stdio
#include ctype
#include "[vandellon.thesis]gpss”
globalref SYM«TABLE *cur«label;
globalref CODE *ps«cur;
globalref char temp«label[];
globalref int block«number;
int prstst(root)
SYM«TABLE *root;
{
char *word;
int retestatus;
SYM«TABLE . *hold«label;
CoDE *backelink;
if(prslab() == ERROR)
return( ERROR);
crepsd(TEST);
ps«cur->block= blockenumber - 1;
hold«label= cure«label;
if(((word= getword()) == EOL) || (word == COMMA))
return(error(REQ«CPER));
if((strcmp(word,"€E") t= 0) && (strcmp(word,"e") != 0) &
(strcmp(word,"L") !'= 0) && (strcmp’word,"1") != 0) &&
(strcmp(word,"G") '= 0) && (strcmp(word,"g") != 0))
return(error(ILL<OPT));
else if((strcmp(word,"€E") == 0) || (strcmp(word,"e") == 0))
psecur->operator= EQ;
else if((strcmp(word,”L") == 0) || (strcmp(word,”1") == 0))
psecur->operator= LT;
else if((strcmp(word,"G") == 0) || (strcmp(word,"g") == 0))
ps~cur->operator= GT;
if (((word=. getword()) == EOL) || (word == COMMA))
**red */

/%+

return(error(REQ+-OPER));
if(isdigit(®*word))

if(prsnum(word,root) == ERROR)
return( ERROR);

} .
else if(((retestatus= prsolb(word,root)) == ERROR) || (retestatus ==

|| (retestatus == SNA-RANDOM))

return(error(NO+OPER));
psecur->A«operand= cur«label;
cur«label= hold«label;

if (((word= getword()) == EOL) || (word != COMMA))

return(error(SYNTAX));

if(((word= getword()) == EOL) || (word == COMMA))
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/* check for valid label */

/* get mneumonic option */

/* test for legal option */

/* get B-operand, first SNA to be compa

/* check for numeric B-operand */

LAB«STOR)

/* check for valid SNA */

/* check for COMMA */

/* get C-operanc, sacomo S o

- -



s s/

return(error(REQ-OPER));

if(isdigit(®*word)) /* check for numeric operand */
if(prsnum(word, root) == ERROR)
return( ERROR);

else if(((retestatus= prsolb(word,root)) == ERROR) || (retestatus == LAB«STOR)
Il (retestatus == SNA-RANDOM)) /* check for valid SNA */
return(error(NO-OPER));

ps«cur->B~operand= cure«label;

cur«label= holde«label;

backelink= psecur;

psecur= psecur->code«link;
crepsd(TEST);

psecur->block= blockenumber - 1;
psecur->B~operand= NULL;

if((%word= getword()) == EOL) || (word != COMMA)) /* check for optional comma */

psecur->operator= BNE:

tempelabel[3]= NULL;

if((retestatus= strlab(root,strcat(tempelabel,itoa()),0)) == ERROR)
return(error(COMPILER));

psecur->A~operand= cur«label;

curelabel->attrepnt->labeattribute= LAB«LABEL;

cur«label->attrepnt->leng«~info= 1;

cur«label->attrepnt->pnteinfo= malloc(sizeof(int));

cur«label->attrepnt->pnteinfo= backelink;

ps~cur= psecur->code«link;

return(SUCCESS);

if(((word= getword()) == EOL) || (word == COMMA)) /* get D-operand, which is a label */
return(error(SYNTAX));

if(isdigit(®*word))
return(error(ILL<LAB));

psecur->operator= BNE;
if((retestatus= strlab(root,word,SEARCH)) == ERROR)

psecur->Aeoperand= malloc(sizeof (SYM<TABLE));
psecur->Acoperand->label= malloc(strlen(word) + 1);
strcpy(psecur->Acoperand->label, word);
*(psecur->A~operand->label + (strlen(word) + 1))= NULL;
psecur->A-operand->attrepnt= LAB~LABEL;

else
psecur->A~operand= retestatus;

if((word= getword()) != EOL) /* anything else on the line */
return(error(SYNTAX));

psecur= psecur->code«link;

}
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/%+

** NAME:

prsvar

** SYNOPSIS:

hehd int prsvar(root)
.- SYM«TABLE *root;
L L ]
** PURPOSE:
ke Parse operands for VARIABLE instruction.
.8
** RETURNS:
b ERROR - syntactic error detected
L L ]
** MAINTENANCE:
e 21-Jan-84 jvd created
E L ]
LR ]
.o/
#include stdio
#include ctype
#include "fvandellon.thesis]gpss”
globalref int label«light;
globalref SYM«TABLE *curelabel;
globalref char line(];
globaldef int unary= 0;
int prsvar(root)
SYM«TABLE *root;
char *word;
char *stripepnt;
SYM-TABLE. *holde«label;
unary= 0;

sany

*s ¢

holde«label= cure«label;
if(label«light != ON)

return(error(LAB«REQ));
else

{
if(prslab() == ERROR)

return( ERROR);
cur~label->attrepnt->labeattribute=

}

cure«label->attrepnt->pnte~info= malloc(sizeof(int) * B0O);

*cur«label->attrepnt->pnteinfo= NULL;

if((word= getvar()) == EOL)
return(error(REQ+OPER));

else if(word == ERROR)
return(ERROR) ;

LAB«VAR;

VA

VAl

/®

/®

check for required label */

check for valid label */

allocate space for postfix notation

get first value on line */

else if((word == DIVISION) || (word == MULTIPLICATION) || (word == ADDITION))/* if %, /. or + firs

hing ERROR */
return(error(ILL«VAR<DEF));
else if(word == SUBTRACTION)

Enary= YES;
if((word= getvar()) == EOL)
return(error(REQ+OPER));
else if(word == ERROR)
return({ ERROR);

/*

/*
/*
/*

unary '-' operator found */
set negative unary flag */
get a number or variable */
if none there ERROR #*/

else if((word == ADDITION) || (word == SUBTRACTION) || (word == MULTIPLICATION)

|| (word == DIVISION))

return(error( ILL~VAR«DEF));
}

if(isdigit(*word))

s a2y

{

if(prsnum(word,VARIABLE) == ERROR)
return( ERROR);

}

2788

/* more operators are you nuts ERROR

/* if you have a number make sure val



else if(prsoib(word,root) != ERROR) /* if an SNA make sure valid */

stripepnt= strpbrk(word,"*");
strcpy(word, (stripepnt+1));
}

else
return( ERROR);

cur«label= hold«label;

strcat(cur~label->attrepnt->pnteinfo,word); /* put first operand out */
strcat(cur«label->attrepnt->pnteinfo,":"); /* terminator */

if(unary == YES) /* if unary operator add to operand */
conunary();

while((word= getvar()) != EOL)

if(word == ERROR)
break;

if((word == ADDITION) || (word == SUBTRACTION))
if(vaddsub(word,root) == ERROR)

word= ERROR;
break;

) }
else if({(word == MULTIPLICATION) || (word == DIVISION))

if(vmuldiv(word,rcot) == ERROR)

word= ERROR;
break;

}

else
return(error(NO<OPER)); -

cur«label->attrepnt->lengeinfo= strlen(cur<label->attrepnt->pnteinfo);

}

cur«label->attrepnt->leng«info= strien(cur<label->attrepnt->pnt«info);
if(word == ERROR)
return( ERROR);
else
return(SUCCESS);
}
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/*+
** NAME:

*%
*%

** SYNOPSIS:

** PURPOSE:

** RETURNS:

** MAINTENANCE:

-%/
#include
#include

globalref
globalref

int conunary()

*%

conunary

int conunary()

Concatinate unary operator

19-Feb-84 jvd

stdio
"[vandellon.thesis]gpss"

SYM«TABLE *cur«label;
int unary;

created

strcat(cur<label->attrepnt->pnteinfo,"~");

strcat(cur~label->attrepnt->pnteinfo,”:");

unary= NO;
}

260

onto the current variable list.

/* concatinate unary

/* terminate */

onto string *



/%+

** NAME:

hhe error

e

** SYNOPSIS:

oo int error(errorenum)

s int errorenum;

e

** PURPOSE:

s Error routine for the gpss parser
*e

** RETURNS:

.o ERROR - error signifying syntatic error
*e

** MAINTENANCE:

e 27-June-83 jvd created
*e

e

-8/

#include stdio

#include "[vandellon.thesis]gpss"
globalref char line[81];

globalref int line~number;

globalref int blockenumber;

globalref int end-line«pointer;
globalref int errorecount;

int error(errorenum)

{

int errorenum;

int i;
char tempeline[81];

for(i= 0 ; i < (ende«line~pointer + 10) ; i++)
tempelinefi]= ' *;

tempeline[ (end«line«pointer + 10)]= '*’;
tempeline[(end«1line~pointer + 11)]= NULL;

switch(errorenum)

{

case(NO«END):
printf("\n>> No END statement encountered\n");
break;

case(REQ+OPER):
printf(" %s\n",temp<line);
printf(" >> Required operands missing\n");
break;

case(LAB<NOT<~ALW):
printf(" %s\n",temp<line);
printf(" >> Label not allowed\n");
break;

case(NO<OPER):
printf(" %s\n",tempeline);
printf(" >> Operand is not valid\n");
break;

case(UN<OPER):
printf(" %s\n",tempeline);
printf(" >> Undefined operand\n");
break;

case(SYNTAX):
printf(" %s\n",tempeline);
printf(" >> Syntax error\n");
break;

case(ILL«OPT):
printf(” %s\n",tempeline);
printf(" >> I1legal option specified\n");
break;

case(ILL~LAB):
printf(" %s\n",tempeline);
printf(" >> Il1legal specification of label\n”);
break;

case(OPEN«ERR):

printf(">> Open error on input file\n");
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break;
case(REP<LABEL):
printf(”
printf("
break;
case(MULT«SIM):
printf(”
printf(”
break;
case(MULT«END):
printf(”
printf(”
break;
case(TOO+START):
printf(”
printf(”
break;
case(LAB~REQ):
printf(”
printf(”
break;
case(ILL<NONNUM):
printf(”
printf(”
break;
case(ILL~OPER):
printf(”
printf(”
break;

case(LAB+NO«STAT):

printf(”
printf(”
break;
case(PRE«END):
printf(”
printf(”
break;
case(ILL+FUNC):
printf(”
printf(”
break;
case(MIS«FUNC):
printf("
printf("
break;
case(OP«NVLD):
printf("
printf(”
break;

case(ILL«VAR«DEF):

printf(”
printf(”
break;
case(PAR10):
printf(”
printf(”
break;
case(COMPILER):
printf(”
printf("
break;
case(UN«~LABEL):

printf(">>>

break;

case(STReNOT«FND):

%s\n" , tempeline);
>> Multiply defined label\n");

%s\n" , tempeline);
">> Multiple SIMULATION statements\n");

%s\n" ,temp«line);
>> Multiple END statements\n”);

%s\n", tempeline);
>> 50 START statements allowed\n");

%s\n" , temp«line);
>> Label required\n");

%s\n", tempeline);
>> I1legal specification of numeric quantity\n");

%s\n",temp«line);
>> Illegal specification of operand\n");

%s\n",temp+line);
>> Label valid but no statement\n");

%s\n",temp«line);
>> Premature end of file\n");

%s\n",temp«line);
>> Illegal function definition\n");

%s\n",temp«line);
>> Missing function definition\n");

%s\n",temp«line);
>> Operand not valid in this version\n");

%s\n" ,tempeline);
>> Illegal variable definition\n");

%s\n",temp+line);
>> A maximum of 10 parameters are allowed\n");

%s\n”,temp+line);
>> COMPILER error\n”);

Undefined label %s\n",line);

printf(">>> SIMULATOR ERROR <<< Storage out of range or undefined\n");

break;
case(FINISH«ERR):

printf("\nTotal number of errors - %d",error«count);
printf(”"\nSimulation phase will not occur due to ERRORS\n");

printf("*
break;

error«count++;
return(ERROR);

GPSS exiting  *\n");
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s NAME:

hid getvar

L L]

** SYNOPSIS:

e char *getvar()

L]

** PURPOSE:

b Get a word from a variable line.
L]

** RETURNS:

b WORD - char pointer to the gotten word
e

** MAINTENANCE:

b 9-June-83 Jvd created
L L]

(1]

_‘/

#include stdio

#include ctype

#include "[vandellon.thesis]gpss”
globalref char Tine[];

globalref int line~pointer;

globalref int end«line«~pointer;

char ®*getvar()

static char word[80]= 0;

int i

if( end«line~pointer == 79 ) /* check for end of line */
return(EOL);

while((isspace(line[end-line~pointer])) && (end«line«pointer != 79))/* skip over white space to nex

**t word */
endeline«pointer++;

line~pointer= end«line«pointer; /* make beginning & end pointer equival

**ent */
if(line[end«1ine~pointer] == NULL) /* check for end of 1ine by line feed *
“/
return(EOL);
else if((1ine[end«line«pointer] == '+') || (line[end«linepointer] == '-"')
|| (1ine[end«line«~pointer] == '*') || (1ine[end«line«pointer] == '/'))/* check for arit

**hmetic operations ¢/

endeline~pointer++;
return(line[end«line~pointer - 1]);

else if(line[end«line«pointer] == '1') /* check for comment */
return(EOL);

if((1ine[end«linecpointer] =

= 'v') || (line[end«line~pointer] == 'V') ||
(1ine[end«1ine~pointer] == 'p') || (1ine[end«line~pointer] == 'P') ||
(1ine[end«1ine~pointer] == 'f') || (line[end«line«pointer] == 'F'))
if((1ine[end«1ine~pointer + 1] == '*') || (line[end«line~pointer + 1] == 'n'))/* want to make s
*¢yre correct specification */
else
return(error(SYNTAX));
for(i= 0 ;
(isalnum(line[end«1ine~pointer])) |] (Tine[end«linecpointer] == '*') && (end«line«point
sser < 79) .
endeline~pointer++, i++) /* look char by char for complete word

ssny/

word[i]= line[end+~line«pointer];
} .
else if(isdigit(line[endeline~pointer]))
for(i= 0 ;

(%sdigit(11ne[end~1ine*pointer])) && (end«line~pointer < 79)

endelinecpointer++, i++) /* ook char by char for complete word
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e/

word[i]= Tine[end«line~pointer];

else
return(error(SYNTAX));

word[i]= NULL; /* null terminate word */
return(word);
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** NAME:
.o getword
L]
** SYNOPSIS:
.. char *getword()
LR
** PURPOSE:
.- Get a word from the source line.
LR
** RETURNS:
.o WORO - char pointer to the gotten word
LL ]
** MAINTENANCE:
.o 9-June-83 Jvd created
LLJ
LLJ
-8/
#include stdio
#include ctype
#include "[vandellon.thesis]gpss"
globalref © char line[81];
globalref int line~pointer;
globalref int end~line~pointer;
char *getword()
{
static char word[80]= C;
int i
if( end«line~pointer == 79 ) /* check for end of line */

return(EOL);

while((isspace(line[end+linerpointer])) && (end~line~pointer != 79))/* skip over white space to nex
**t word */

endelinecpointer++;

line~pointer= end+~line~pointer; /* make beginning & end pointer equival
**ent */
if(line[end~1line~pointer] == NULL) /* check for end of line by line feed *

.s/

return(EOL);

else if(line[end«~line~pointer] == ',') /* check for COMMA, special character *
../
endelinerpointer++;
return(COMMA) ;
else if(line[end«line~pointer] == *'!*) /* check for comment */
return(EOL);
for(i= 0 ;
(isalnum(line[end-line~pointer])) || (1ine[end«line~pointer] == '«’) || (1ine[end+line~pointer]
** == '®') 8& (ende«line~pointer < 79) ;
endeline~pointer++, i++) /* look char by char for complete word
..‘/
word[i]= line[end+line~pointer];
word[i]= NULL; /* null terminate word */

return(word);
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g 3
L R
L2
L R
L R
L X ]
LR
LR
L X ]
L R
LR
L X ]
L2
LR
LR
_l/
#in
#in

glo

cha

NAME :
itoa
SYNOPSIS:
char *itoa()
PURPOSE:
Change integer to ascii, specifically the temporary variable
number.
RETURNS:
returns converted string
MAINTENANCE :
12-feb-84 jvd created
clude stdio
clude "[vandellon.thesis]gpss”
balref int tempevar;
r *itoa()
int hold;
int i;
int work«number;
static char convenumf4];
int divisor= 100;

convenum{3]= NULL;
workenumber= tempevar;

for(i= 0 ; i < 3 ; i++)

hold= workenumber / divisor;
if((hold >= 0) && (hold <= 9))
convenumfi]= (hold + 48); /* change the number into ascii format */
workenumber= workenumber - (hold * divisor);
divisor= divisor / 10;

}

tempevar++; /* increase the temporary variable count */
return(convenum);

}
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¢+ NAME:

keyword

** SYNOPSIS:

int keyword(string)

bl char ®*string

[ 1]
* PURPOSE:
(2]
[ 1]

¢¢ RETURNS:

Compare character string to see if keyword

Integer value for keyword if it is or negative if not
ce

¢+ MAINTENANCE:
bl 14-June-83 jvd created

[ 1

L X J

-t/

#include stdio

#include "[vandellon.thesis]gpss”

int keyword(string)
char *string;
{

if((strcmp(string, "SIMULATE") == 0) || (strcmp(string,"simulate”) == 0))
return(SIMULATE);

else if((strecmp(string,"START") == 0) || (strcmp(string,”start") == 0))
return(START);

else if((strcmp(string,"END") == 0) || (strcmp(string,”end") == 0))
return( END) ;

else if((strcmp(string,”"STODRAGE") == 0) || (strcmp(string,"storage") == 0))
return(STORAGE);

else if((strcmp(string,"VARIABLE") == 0) || (strcmp(string,”variable”) == 0))
return(VARIABLE);

else if((strcmp(string,"FUNCTION") == 0) || (strcmp(string,"function") == 0))
return( FUNCTION);

else if((strcmp(string,"GENERATE") == 0) || (strcmp(string,"generate”) == 0))
return(GENERATE);

else if((strcmp(string, "TERMINATE") == 0) || (strcmp(string,"terminate”) == 0))
return( TERMINATE);

else if((strcmp(string, "ADVANCE") == 0) || (strcmp(string,"advance") == 0))
return(ADVANCE);

else if((stremp(string,"ASSIGN") == 0) || (strcmp(string,"assign”) == 0))
return(ASSIGN);

else if((stremp(string,"SEIZE") == 0) || (strcmp(string,"seize”) == 0))
return(SEIZE);

else if((stremp(string,"RELEASE") == 0) || (strcmp(string,"release™) == 0))
return{RELEASE);

else if((stremp(string,"ENTER") == 0) || (strcmp(string,”enter”) == 0))
return( ENTER);

else if((stremp(string,"LEAVE") == 0) || (strcmp(string,”leave”) == 0))
return{LEAVE);

else if((strcmp(string,"QUEUE") == 0) || (strcmp(string,"queue”) == 0))
return(QUEUE);

else if((strcmp(string,"DEPART") == 0) || (strcmp(string,"depart™) == 0))
return(DEPART);

if((strcmp(string, "GATE") == 0) || (strcmp(string,"gate”) == 0))
return(GATE);

else if((strcmp(string,"TEST") == 0) || (strcmp(string,"test") == 0))
return(TEST); .

else if((strcmp(string, "TRANSFER") == 0) || (strcmp(string,"transfer”) == 0))
return(TRANSFER);

else
return(-1);
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** NAME:

e label

s

** SYNOPSIS:

kg int label(newword, root)
hahd char *newword;
g SYM«TABLE *root;
L L

** PURPOSE:

b Process label.

LR

** RETURNS:

bl ERROR - if multiply defined label
e SUCCESS - CK

-8

** MAINTENANCE:

b 12-July-3 jvd created
L X

s

-%/

#include stdio

#include ctype

#include "{vandellon.thesis]gpss”
globalref char Tine[];

globalref int line«pointer;
globalref int Tineenumber;
globalref int labelelight;
globalref SYM«TABLE *cur«label;

int label(newword, root)
char *newword;
SYM«TABLE *root;

int retestatus;
int i;

if((*newword == NULL) || (labele«light == ON))/* check for illegal label signified by a null */
/* or a label already on this line */

printf("%d %s",line~number,line);

return(error(SYNTAX));

else

for(i= line«pointer ; isalpha(‘ine[i]) ; i++)

/* syntax error printed */

for( ; (%sspace(1ine[i]) '= 0) && (line[i] !'= NULL) ; /* move cursor across line looking for

**more on line than label */
i++)

if((1ine[i] == NULL) || (1ine[i] == "!'))

printf("%d

}
}

%s",1ine«number,line);
return(error(LAB«NO«STAT));

if((retestatus= strlab(root,newword,0)) == REP«LABEL)

printf("%d %s",1ine~number,line);

return(error(retestatus));

cur«label->attrepnt->labeattribute= LAB«LABEL;

return(SUCCESS); /* if AOK store label

}
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*s NAME:

** SYNOPSIS:

prsfilo

check for preceding zero */

make- sure decimal there */

make sure numeric follows decimal */

put number in form for atof conversi

hehd int prsflo(j)
e int j;
L 2
** PURPOSE:
ks Parse a word, examining the word to make sure it is a floating
s point number.
L2
** RETURNS:
b ERROR the number found was not floating point
e float a floating point number
e
** MAINTENANCE:
hahe 21-Jan-84 Jvd created
e
..
-l/
#include stdio
#include ctype
#include "[vandellon.thesis]gpss”
globalref char Tine[]:
globalref int end+line+~pointer;
globalref int line+pointer;
globalref FILE :*fileptr;
globalref SYM«TABLE *curelabel;
globalref int Tine+~number;
int prsflo(j)
int Js /* place to put information */
char *word;
int i;
char *buf;
double atof();
if(linef[end«line~pointer] == '0°’) /®
end~line~pointer++;
if(line[end«line~pointer] == '. ') /*
end-line«pointer++;
if(isdigit(line[end+linepoint~r])) /*
L2
{
if(((word= getword()) == EOL) || (word == COMMA))
return(error(SYNTAX));
if(prsnum(word, FUNCTION) == ERROR)
return( ERROR);
else
buf= malloc(sizeof(word) + 2); /®
**on. */
*buf= '."3
strcat(buf,word);
buf{sizeof(word) + 2]= NULL;
*((cur«<label->attrepnt->flo~num) + j)= atof(buf);/* put info into symbol table
.../
}
}
else
return( ERROR);

}
else if(line[end«line~pointer] == 012)

{
if(fgets(1ine,MAXLINE,fileptr) == NULL)

else

return(error(PRE~END));

Tine~number++;
end«~line~pointer= line~pointer= 0;
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printf("%d\t

}
if(prsflo(j) == ERROR)
return(ERROR);

else
return(error(SYNTAX));

return(SUCCESS);
}

%s”,lineenumber,line);
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*s NAME:

se prslab

L 3 J

** SYNOPSIS:

b prslab(hold~label)

b SYM«TABLE *hold«label;
s

** PURPOSE:

.o Parse for alphanumeric label. And if label,
L2 J

** RETURNS:

.. ERROR - signifies error in label
kg SUCCESS - 0K

L1 J

** MAINTENANCE:

.- B-jan-83 jvd created

.- 18-Mar-84 jvd add storage of cure«label
LR ]

-/

#include stdio

#include ctype

#include "[vandellon.thesis]gpss”

globalref SYM«TABLE *cur«label;
globalref int label«light;
globalref CODE *psecur;

int prslab(hold~label)
SYMeTABLE *holde«label;

{
if(1abel«light == ON)
‘../
{ .
curelabel->attrepnt->labeattribute= LAB~LABEL;
cur~label->attrepnt->pnteinfo= psecur;
.8 ./
if(isdigit(cur«label->1abel[0]))
return(error(ILL<LAB));
holdelabel= cur«label;
}
return(SUCCESS);
}
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/*+
L 2 ]
L 2 ]
L 2 ]
L 2
L 2 J
L 2
L 2 J
L 2 J
L 2
L 2
L 2
L 2 ]
L 2 J
%
L R
L 2 J
%
%
L 2
-8
Yy
#in
#in
#in

glo
glo

int

*3xg

bhd 4

*%a

NAME :
prsnum
SYNOPSIS:
int prsnum(word,root)
char *word;
SYM«TABLE *root;
PURPOSE:
Parse a word, examining the word to make sure it is a number.
If correct number put into symbol table for use in pseudo code
generation,
RETURNS:
ERROR - error if not a valid number
SUCCESS - if good number and created entry in symbol table
MAINTENANCE:
15-Nov-83 jvd created
18-MAR-B4 jvd addition of pseudo code generation
of CONSTANT
clude stdio
clude ctype
clude "[vandellon.thesis]gpss”
balref char temp«label[];
balref SYMeTABLE *cur«label;
prsnum(word,root)
char *word;
SYMe«TABLE *root;
{ :
int i;
for(i= 0 ; isdigit(*(word + i)) && (i <= strlen(word)) ; i++)/* check make sure all chars are digit
./ -
if( (i == strlen(word)) && (i != 0) ) /* check to make sure 0K */
{
if((root == FUNCTION) || (root == STORAGE) || (root == VARIABLE))/* check for constants on bloc
statements */
return(SUCCESS);
tempelabel[3]= NULL;
if(strlab(root,strcat(temp«~label,itoa()),0) == ERROR) /* enter the number as a constant in th
symbol table */
return(error(SYNTAX));
curelabel->attrepnt->labeattribute= CONSTANT; /* label new variable as CONSTANT */
cur+-label->attrepnt->leng«info= 0; /* just have an integer */
cur~label->attrepnt->pnteinfo= malloc(sizeof(int)); /* get room for integer information */
scur«label->attrepnt->pnt~info= atoi(word); /* put inforamtion in symbol table */
cur«label->attrepnt->funcespec= 0; /* zero out inapplicable stuff */
cur-label->attrepnt->floenum= 0;
return(SUCCESS);
}
else

return(error( ILL-NONNUM));
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** NAME:
b prsolb - parse a word, examining for a parameter, storage,
.. function, or variable definition)such as p*1 or P*1
.e
** SYNOPSIS:
.. int prsolb(word)
.. char *word;
** PURPOSE:
b Parse a word, examining for a parameter, storage, function, or
i variable definiton such as p*1 or P*1.
.e
** RETURNS:
i ERROR - signifying an invalid SNA
e SNA+RANOOM a random number
s SNA«~PARAM a parameter SNA
b LAB+VAR a variable SNA
b LAB+STOR a storage SNA
. LAB~FUNC a function SNA
.e
** MAINTENANCE:
i 12-0ec-B3 jvd created
-s/
#include stdio
#include ctype
#include "{vandellon.thesis]gpss”
globalref SYM«TABLE *cur«label;
int prsolb(word, root)
char *word;
SYM«TABLE *root;
{
char temp[2];

SYM«TABLE *reteroot;

temp{0]= *word;
temp{1]= NULL; -

if(strcspn(temp,”psfvrPSFVR") == strlen(temp))
return( ERROR);

if((temp[0] == 'f') || (temp[0] == 'F'))

if((*(word + 1) == 'N") || (®*(word + 1) == 'n’))
++word;

else
return( ERROR);

++word;

if(((temp[0] == *r’) || (temp[0] == 'R')) && (cur«<label->attrepnt->labeattribute != LAB+FUNC))
return{ ERROR) ;

if(*word != '*')
~ return(ERROR):
++word;

if((isdigit(*word) && (temp[0] == 'p’)) || (isdigit(®*word) && (temp[0] == 'P')))

if(prsnum(word,root) == ERROR)
return( ERROR);
else

{
cur+label-D>attrepnt->lab«attribute= SNA+PARAM;
if(atoi(word) > 10)

return(error(PAR10));
return(SNA-PARAM) ;

}
e]se}if((temp[oj == 's") || (temp{0] == 'S'))
e
if(isdigit(*word))

if(prsnum(word,STORAGE) == ERROR)
return( ERROR);
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}
if((reteroot= strlab(root,word,SEARCH)) == ERROR)

error(UN<OPER);
return( ERROR);

else if(reteroot->attrepnt->labcattribute != LAB«STOR)
return( ERROR);
else

cur«label= ret«root; /* éass info back to routine */
return(LAB~STOR);

else if((temp{0] != 'p’) & (temp[0] != 'P'))
if((reteroot= strlab(root,word,SEARCH)) == ERROR)

error(UN-OPER);
return( ERROR);

}
if(reteroot->attrepnt->labeattribute == SNA«PARAM)
. return( ERROR);
if(((temp[0] == 'r') || (temp[0] == 'R')) && (reteroot->attrepnt->labeattribute == SNA-RANOOM))

return(SNA«RANDOM);

.y else if(((temp[0] == 'v') || (temp[0] == 'V')) & (reteroot->attrepnt->labeattribute == LAB«VAR

cur«label= reteroot; /* pass info back to routine */
return(LAB«VAR);

}
.ecy) else if(((temp[0] == 'f') || (temp[0] == 'F')) &% (reteroot->attrepnt->labeattribute == LAB«FUN

cur«label= ret«root; /* pass info back to routine */
return(LAB«FUNC);

else
return( ERROR);

else
return(ERROR);
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** NAME:

.. strlab

L 2 J

** SYNOPSIS:

. SYMeTABLE *strlab(root,text«label, key)

.o SYMeTABLE  *root;

ek char *textelabel;

.. int key:

(X J

** PURPOSE:

.. Store the label in the symbol table. The label can be storage,
b a variable, a function, or a Jowly label.
(X J

** RETURNS:

»e REP~LABEL - duplicate label

.. error « could not find label

b root - found label and return pointer
L]

** MAINTENANCE:

kg 31-Sept-B3 jvd created

(X J

Y

#include stdio

#include descrip

#include ssdef

#include "[vandellon.thesis]gpss”

globalref int end«line~pointer;

globalref int line~pointer;

globalref SYM«TABLE *cur«label;

SYM-TABLE *strlab(root,text«label, key)
SYMeTABLE  *root;
char *textelabel;
int key.

1
SYM«TABLE *rete~status:

if{(root->label == NULL) && (key == SEARCH)) /* can't find label in table */
return( ERROR):

else if((root->label == NULL) && (key !'= SEARCH)) /* found place to put new label */
cur~label= root; /* create structure for new label */

root->left= malloc(sizeof (SYM<TABLE));

root->right= malloc(sizeof (SYM«TABLE));

root->label= malloc((end~line~pointer - line~pointer) + 2);
strcpy(root->label,text~label);

root->attrepnt= malloc(sizeof(LAB)):

}
else if(((retestatus= strcmp(textelabel,root->label)) == 0) && (key != SEARCH))/*® make sure not a r
**epeat label */

return(REP~LABEL); /* if so error */
else if((rete-status == 0) & & (key == SEARCH)) /* found label */
~ return(root);
else if(retestatus < 0) /* recursive search through tree */
return(strlab((root->left), textelabel key)):
else

return(strlab((root->right),textelabel, key)):
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** NAME:
hehd vaddsub
R ]

** SYNOPSIS:
%

%

int vaddsub(word,root,hold«label)
char ‘*word

s SYM«TABLE *root;

s SYM«TABLE *hold«label;

s
** PURPOSE:
s
s

** RETURNS:

e ERROR - syntactic error detected
LR ]

** MAINTENANCE:

e 19-Feb-84 jvd created
%

s

-‘/

#include stdio

#include ctype

#include "[vandellon.thesis]gpss"

Parse variables with '+' or -

globalref SYM«TABLE *cur«label;
globalref int unary;

int vaddsub(word,root,hold«label)
SYM«TABLE *root;
char *word;
SYM-TABLE  *holde«label;

char operator[2];
char *stripepnt;

operator[0]= word;
operator[1]= NULL;

if(((word= getvar()) == EOL) || (word == COMMA))
return(error(NO«OPER));

else if(word == ERROR)
return{ ERROR):;

else if((word == ADDITION) || (word == MULTIPLICATION) ||
(word == DIVISION))
return(error(SYNTAX));

if(word == SUBTRACTION)

{

unary= YES;

if(((word= getvar()) == EOL) || (word == COMMA))
return{error(NO<OPER));

else if(word == ERROR)
return{ERROR);

else if((word == ADDITION) || (word == SUBTRACTION) ||
(word == MULTIPLICATION) || (word == DIVISION))
return(error(SYNTAX));

}

if(isdigit(*word))

if(prsnum(word,VARIABLE) == ERROR)
return(ERROR);

}

else if(prsolb(word,root) != ERROR)
stripepnt= strpbrk(word,"*");
strcpy(word, (stripepnt + 1));
cur«label= hold«label;

else
return( ERROR);

strcat(cur<label->attrepnt->pnteinfo,word);
strcat(cur<label->attrepnt->pnteinfo,”:");

276



if(unary == YES)
conunary():

strcat(curelabel-dattr«pnt->pnteinfo,operator);
strcat(cur-label->attr«pnt-d>pnteinfo,":");

}



/*+

** NAME:
b vmuldiv
L2

** SYNOPSIS:
L2

int vmuldiv(word,root)
L L

char *word;
hdd SYMe«TABLE *root;

L2 ]
** PURPOSE:
L 2 ]
L 2

** RETURNS:

b ERROR - syntactic error detected
-8

** MAINTENANCE:
e 19-Feb-84 jvd created

L X

L X

-U/

#include stdio

#include ctype

#include "[vandellon.thesis]gpss”

globalref SYM«TABLE *cure«label;
globalref int unary;

globaldef char tempelabel1{7]= { 'v',"1','t", NULL };

**ame */

int vmuldiv(word,root)
char *word;
SYM«TABLE *root;

char saveoperl[2];
char saveoper2[2];
char hold~operand[20];
char *right;

SYM«TABLE  *holdevar;

char *strrchr();

saveoperi[1]= saveoper2[1]= NULL;

right= strrchr(curelabel->attrepnt->pnt«info,’':");
*right= NULL;

right= strrchr(curelabel->attrepnt->pnt«info,’':")

if(right !'= 0)

if(*(right + 1) == UNARY)
unary= YES;
else
saveoperl[0]= *(right + 1);

*right= NULL;
right= strrchr(cur«label->attrepnt->pnteinfo,’:");

if(right == 0)

strcpy(hold~operand,cur«label->attrepnt->pnteinfo);

*cur«label->attrepnt->pnteinfo= NULL;
}
else
{ .
if(*(right + 1) == UNARY)

unary= YES;
*right= NULL;

==/

if(right == 0)

Parse multiplication and division for VARIABLE

/*
/*

/*

/*

/*
/*

/*

statement.

/* temporary variable n

find right most terminator */
erase it */

find next right most terminator */

save operator */

clear flag */
get position for operand */

found operand */

right= strrchr(cur~label->attrepnt->pnteinfo,’':"');/* get position for operand *

/* found operand */

strcpy(hold«operand,cur«label->attrepnt->pnt
*cuyr«label->attrepnt->pnteinfo= NULL;
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else

strcpy(hold~operand,(right + 1));
*(right + 1)= NULL;

else
strcpy(hold«~operand,(right + 1));
*(right + 1)= NULL;
}
}
else /* if no right most terminator */
strcpy(hold~operand,cur~label->attrepnt->pnteinfo); /* copy operand into holder */
;curvlabel->attr~pnt->pnt«1nfo= NULL; /* clear current label info */
temp«label[3]= NULL;
holdevar= curelabel; /* save current variable 'cause could m
**ake tempevaraible */
i:(strlab(root.strcat(temp*]abe].itoa()).O) == ERROR) /* enter tempevariable into the symbol
**table */
return(error(SYNTAX));
cur«label->attrepnt->labecattribute= TEMP«VAR; /* give it status of temporary */
cur«label->attrepnt->pnteinfo= malloc(sizeof(int) * 80); /* allocate space for info */
*cur«label->attrepnt->pnteinfo= NULL;
strcat(cur-label->attrepnt->pnteinfo,hold~operand); /* put operand into new variable ®/
strcat(cur-label->attrepnt->pnteinfo,":"); /* terminate */

if(unary == YES)
conunary();

saveoper2[0]= word; /* save '*’ or '/’ for later use */

if(((word= getvar()) == ERROR) || (word == ADDITION) ||
(word == MULTIPLICATION) || (word == DIVISION))
return(error( ILL-VARDEF));

if(word == SUBTRACTION)

{

unary= YES;

if((word= getvar()) == EOL)
return(error(NO-OPER));

else if(word == ERROR)
return( ERROR);

else if((word == ADDITION) || (word == SUBTRACTION) ||
(word == MULTIPLICATION) || (word == DIVISION))
return(error(ILL«VAR«DEF));

}

strcat(cur<label->attrepnt->pnt~info,word);
strcat(curelabel->attrepnt->pnteinfo,":");
if(unary == YES)

conunary();

strcat(curelabel->attrepnt->pnteinfo,saveoper2);
strcat(cur+label->attrepnt->pnt«info,":");
strcat(holdevar->attrepnt->pnteinfo,cur-label->label);
strcat(holdevar->attrepnt->pnteinfo,":");
if((right != 0) || ((right == 0) && (unary == YES)))

{

strcat(holdevar->attrepnt->pnteinfo,saveoperl);
strcat(holdevar->attrepnt->pnteinfo,":");

cur+label-dattr-pnt->lengeinfo= strien(cur«label->attrepnt->pnteinfo);
cur«label= holdevar;

}
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%
ts
L 2 3
L 2 J
L 2 J
L 2 4
L 2 d
s
L 2 4
s
L 2 d
s
s
s
s
s
-./
#in
#in
glo
glo
glo

int

NAME :
prsymtab
SYNOPSIS:
prsymtab(root)
SYM«TABLE *root;
PURPOSE:
Printing symbol table values. ***TEST*** purposes only.
RETURNS:
Not applicable.
MAINTENANCE :
29-Dec-83 jvd created
clude stdio
clude "[vandellon.thesis]gpss”
baldef int count= 0;
balref int strteptr;
balref INFO«STRT *strt[];
prsymtab(root)
SYM«TABLE *root;
{
char ho1d[10]
int a,

if(root->label == NULL)
return;

if(count == 0)

pr1ntf( \n\n...................t.........t...“..............\n");
printf(”"\nSymbol Table Contents after First Pass Completion”);
pr]ntf( \Nl===============================================z=z=" )_
count++;

}

printf("\n\nLabel: %s",root->label);
if((root->attrepnt->labeattribute) == LAB«STOR)
strcpy(hold, "STORAGE™) ;

else if((root->attrepnt->labeattribute) == LAB«LABEL)
strcpy(hold, "LABEL");

else if((root->attrepnt->lab«attribute) == LAB+VAR)
strcpy(hold, ”VARIABLE");

else if((root->attrepnt->lab~attribute) == TEMP«VAR)
strcpy(hold, "TEMPORARY");

else if((root->attrepnt->labeattribute) == LAB«FUNC)
strcpy(hold, "FUNCTION"™);

else if((root->attrepnt->labeattribute) == CONSTANT)
strcpy(hold,”CONSTANT");

else if((root->attrepnt->labeattribute) == SNA«PARAM)

strcpy(hold, "PARAMETER");
else
strcpy(hold, "ssssssssn )

hold[strlen(hold)]= NULL;
printf("\n\tLabel attribute: %s",hold);
if(root->attrepnt->leng«info != 0)

if(root->attrepnt->labeattribute == LAB+STOR)

printf("\n\tNumber of storage units: %d\n",root->attrepnt->leng«info);
printf("\tNumber of units left in storage: %d\n",root->attrepnt->funcespec);

}
if(root->attrepnt->labrattribute == LAB«FUNC)

printf("\n\tNumber of points in the function: %d",root->attrepnt->funcespec);
for(i= 0 ;: 1 < root->attrepnt->leng~info ; i++)
printf(”\n\t\t%1f %d" ,*(root->attrepnt->floen

*(root->attrepnt->pnteinfo R
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printf("\n\tLength of information: %d",root->attrepnt->leng«info); .
if((root->attrepnt->labeattribute == LAB+VAR) ] (root->attrepnt->lab«attribute == TEMP+VAR))
{

printf("\n\tInformation stored:");
printf("\n\t\t%s",root->attrepnt-d>pnteinfo);

}

else if((root->attrepnt->labeattribute == CONSTANT) ||
(root->attrepnt->labeattribute == SNA+PARAM))

printf("\n\tInformation stored:");
printf("\n\t\t%4d",*(root->attrepnt->pnt«info));

}

if(root->left !'= NULL)
prsymtab(root->left);

if(root->right != NULL)
prsymtab(root->right);

if(count == 1)

printf("\n“““““““‘......““‘....““““““‘8““‘\(\\"");

pr‘intf(":==========:==:===::::\n");
printf("START card information\n");
pr‘intf(":==============:======\n");

for(i= 0 ; strteptr > i ; i++)

printf("\nSTART card #%d:\tsimulation time %d\n”,(i+1),strt[i]->simetime);
if(strt[i]->print == PRT)

printf(”"\t\tSNAP interval printout requested\n"); ] ) .
printf(”\t\tInterval printout time is %d units\n",strt[i]->intervaleprint);

else
printf("\t\tNO SNAP interval printout requested\n");

count++;
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12.2. Pass 2 Program Listings.

L R 3 NOTE LR 3
The following pages are the program listings for the thesis project. Due to printing

capabilities of the hardware, an underscore is an undefined character. The « character is
the representation for the underscore.
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** NAME:

b gps+~pass2

e

¢* SYNOPSIS:

*° int gpsepass2()

e

** PURPOSE:

oo Main routine for pass2 of the compiler. A1l pass2 does is
:: complete the creation of the pseudo code by filling in labels.
** RETURNS:

o 0 - if no errors

ee -1 - if errors

e

¢¢ MAINTENANCE:

.o 24-Mar-84 jvd created
L1

--/

#include stdio

#include "[vandellon.thesis]gpss”
globalref char line[];

globalref CODE *psecur;

globalref CODE *pseroot;

int gps~pass2(root)
SYM-TABLE *root;

{
CODE *pse~work;
int ret-status;
psework= pseroot;
for( ; ps+work != psecur ; ps~work= psework->code«link)
if((ps+~work->operator == GT) || (ps~work->operator == EQ) ||
(ps+work->operator == LT) || (ps~work->operator == U) ||
(ps+~work->operator == NU) || (ps+work->operator == SF) ||
(ps~work->operator == SE) || (ps+work->operator == SNF) ||
(ps+work->operator == SNE))
ps+ework= psework->code+link;
if( ps+work == psecur)
break;
else if((int)ps~work->A~operand->attrepnt == LAB«LABEL)
if((ret~status= strlab(root,ps~work->A~operand->label,SEARCH)) == ERROR)
strcpy(line,ps<work->A~operand->label);
error(UN-LABEL);
}
else
. ps-work->A«operand= retestatus;
}
}
else if(ps+work->operator == BR)
{
if((int)pswork->B~operand->attrepnt == LAB«LABEL)
if((retestatus= strlab(root,ps~work->B~operand->label,SEARCH)) == ERROR)
{
strcpy(line,psework->B~operand->label);
error(UN-LABEL);
}
else
ps+~work->Beoperand= retestatus;
}
} .
return;
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** NAME:

ks crepsd

28

** SYNOPSIS:

kg int crepsd(operator)

s int operator;

L]

** PURPOSE:

ke Create the pseudo code structure for GPSS code translation,
L]

** RETURNS:

.. No returning value.

28

** MAINTENANCE:

e 18-Mar-84 Jvd created
L L ]

-./

#include stdio

#include "[vandellon.thesis]gpss”

globalref COooE *psecur;
int crepsd(operator)
int operator;
ps+cur->operator= operator;

ps~cur->code+1ink= malloc(sizeof (COOE));

}
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** NAME:

b ps2tst

*9

** SYNOPSIS:

e ps2tst()

E 2 3

** PURPOSE:

bk Phase two test print out of pseudo code generated.

b #¢** TEST **** purposes only.

s

** RETURNS:

b Not applicable.

*s

** MAINTENANCE:

b 21-Mar-84 jvd created

s

_./

#include stdio

#include "{vandellon.thesis]gpss”

globalref COOE *pseroot;

globalref CODE *psecur;

int ps2tst()
{
CODE *psework;
pr‘intf("\n\n\n:::::::::::::::::::::" .
printf("\nPseudo Code Generated\n");
pr‘int_f("::::=:=====:=========\n\n");

psework= pseroot;
for(; psework != psecur ; psework= psework->code«1ink)

switch(ps+~work->operator)

case(GENERATE):

printf("\noperator: GENERATE\n");
break;

case(ASSIGN):
printf("\noperator: ASSIGN\n"});
break;

case(ADVANCE):
printf("\nopera*or: ADVANCE\n");
break;

case(DEPART):
printf("\noperator: DEPART\n");
break;

case(ENTER):
printf("\noperator: ENTER\n");
break;

case(LEAVE):
printf("\noperator: LEAVE\n");
break;

case(SEIZE):
printf("“\noperator: SEIZE\n");
break;

case(QUEUE):
printf("\noperator: QUEUE\n");
break;

case(RELEASE):
printf("\noperator: RELEASE\n");
break;

case(BR):
printf("\noperator: BR\n");
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break;

case(GATE):
printf("\noperator: GATE\n");
break;

case(TEST):
printf("\noperator: TEST\n");
break;

case(TERMINATE):
printf("\noperator: TERMINATE\n");
break;

case(BNE):
printf("\noperator: BNE\n");
break;

case(BE):
printf("\noperator: BE\n");
break;

case(EQ):
printf("\noperator: EQ\n");
break;

case(GT):
printf("\noperator: GT\n");
break;

case(LT):
printf("\noperator: LT\n");
break;

case(U):
printf("\noperator: U\n");
break;

case(NU):
printf("\noperator: NU\n");
break;

case(SF):
printf("\noperator: SF\n");
break;

case(SE):
printf("\noperator: SE\n");
break;

case(SNF):
printf(”\noperator: SNF\n");
break;

case(SNE):
printf("\noperator: SNE\n");
break;

case(NEG):
printf("\noperator: NEG\n");
break;

}
printf("block number = %d\n",psework->block);
if(ps~work->A«operand != NULL)

printf("Aroperand= %s\n", psework->A~operand->label);
else

printf("A~operand= * NULL *\n");

if(psework->B~operand != NULL)

printf("B~operand= %s\n",ps~work->B~operand->label);
else

}

printf("B~operand= * NULL *\n");
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12.3. Simulator and Tools Program Listings.

LR B J NOTE L R R

The following pages are the program listings for the thesis project. Due to printing
capabilities of the hardware, an underscore is an undefined character. The ¢ character is
the representation for the underscore.
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** NAME:

ek gps«sim

s

** SYNOPSIS:

b int gpsesim(root)

8

** PURPOSE:

s Main routine for simulation phase of the compiler. Pseudo

hehs code has been generated, and we have to use that to create

ek the future and current events chain in the simulation.

s

** RETURNS:

e Nothing

.8

** MAINTENANCE:

b 29-Mar-84 jvd created

L X J

_./

#include stdio

#include "[vandellon.thesis]gpss”

#include "[vandellon.thesis]simulator”

globalref CODE *psecur;

globalref CODE *pseroot;

globalref int block~number;

globalref int strteptr;

globalref INFO«STRT *strt[]:

globaldef BLOCK *blkestats= 0; /* pointer to block statistics pointer */

globaldef STOR *storestats= 0; /* pointer to storage statistics */

globaldef QUE«STATS *ptreque= 0; /* pointer to queue statistics */

globaldef FAC-STATS =facestats= 0; /* pointer to facility statistics */

globaldef FUT«EVENTS *ptrefut= 0; /®* pointer to future events chain */

globaldef CUR«EVENTS ®*ptrecur= 0; /* pointer to beginning of current events chain */

globaldef CUR«EVENTS ®*ende«cur= 0; /* pointer to end of current events chain */
globaldef int abs«clock= 0; /®* absolute clock time */

globaldef int snap~interval= 0; /* snap interval print (yes or no) */

globaldef int snap~time= 0; /®* snap interval print out time */

int gps~sim(root)
SYM«TABLE *root;

{ CODE *ps~work: /* working pointer to pseudo code */
CUR-EVENTS ®*wrkecur; /* working pointer to current events chain */
int i, i /* working variables */

CUR~EVENTS *simadv()
CUR~EVENTS *simbne():
CUR-EVENTS *simter():
CUR«EVENTS *siment();
CUR-EVENTS *simsez():

crstor(root);
ssstics */

for(i= 0 ; i < strteptr ; i++)
**number of start statements */

ptrefut= ptrecur= end~cur= NULL;
.../

! blkestats= malloc(block«number * sizeof(BLOCK)):

**ics */
for(j= 0 ;. j < blockenumber ; j++)
** of blocks */

/* create storage stati

/* outer loop equal to

/* init chain pointers
/* get room for statist

/* loop equal to number

(blkestats + j)->curecontents= (blkestats + j)->total= 0;

for( psework= ps~root ; psework < ps«cur
**o number of pseudo code statements */

{
if( ps~work->operator == GENERATE )

*s*transactions */

simgen(root,ps«work,abs~clock);

}
if(strt[i]->intervaleprint != 0)
*syval printout */

snap«interval= YES;
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/* loop equal t

/* initial generate of

/* check for snap inter



snapetime= strt[i]->intervaleprint;

}
while((strt[i]->simetime != 0) & (wrkecur != ERROR))
**A~operand */

trnsefutecur(root);
**ent events chain */
wrkecur= ptrecur

while((wrkecur != NULL) && (strt[i]->simetime != 0) && (wrkecur

**through current events chain */

if((snapeinterval == YES) && (snapetime == 0))
“?? ‘/

report():
**tout */

snapetime= strt[i]->intervaleprint;

switch(wrkecur->cur«block->code«link->operator)
**erator */

{

case(ADVANCE):
wrkecur= simadv(root,wrkecur);
break;

case(ASSIGN):
simass(root,wrkecur);
break;

case(BR):
simbr(root,wrkecur);
break;

case(BNE):
wrkecur= simbne(root,wrkecur);
break;

case(DEPART):
simdep(root,wrkecur);
break;

case(ENTER):
wrkecur= siment(root,wrkecur);
break;

case(EQ):

case(LT):

case(GT):
simecompare(root,wrkecur);
break:

case(U):

case(NU):
simegate«fac(root,wrkecur);
break;

case(SF):

case(SE):

case(SNF):

case(SNE):
simegateestor(root,wrkecur);
break;

case(LEAVE):
simlev(root,wrkecur);
break;

case(NEG):
simneg(wrkecur);
break;

case(RELEASE):

simrel(wrkecur);
break;

case(QUEUE):
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loop equal to START

put future onto curr

= ERROR))/* circulate

should we print out

call report for prin
reinit snap time */

check pseudo code op



simque(root,wrkecur);

break;

case(SEIZE):
wrkecur= simsez(root,wrkecur);
break;

case(TERMINATE):
wrkecur= simter(wrkecur,i);
break;

}

) }
if(strt[i]->print == PRT) /* check for printing o
**f report at end of run */

report();
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*s NAME:

b simadv

LR

** SYNOPSIS:

b CUR«EVENTS *simadv(root,wrkecur)

b SYM-TABLE *root

b CUR-EVENTS *wrkecur

8

** PURPOSE:

g Processes the ADVANCE statement. Puts the advance on the
bl future events chain in a sorted order. Calculates the block
b departure time (BDT). Takes the transaction off the current
hihd events chain.

LR

** RETURNS:

hdd ‘New' pointer to current events chain.

.8

** MAINTENANCE:

*e 7-Apr-84 jvd created

*s

R Y

#include stdio

#include "[vandellon.thesis]gpss”

#include "[vandellon.thesis]simulator”

globalref BLOCK  ®blkestats;

globalref int abs~clock;

CUR~EVENTS *simadv(root,wrkecur)
SYMeTABLE *root;
CUR~EVENTS *wrkecur;

CUR~EVENTS *holdeptr;
FUT-EVENTS *wrkefut;
float simrnd():
int evaopr().

(blkestats + wrkecur->blkefrom)->curecontents--;
** block */

wrkecur->cureblock= wrkecur->cureblock->code«~link;
*sters into ADVANCE */

wrkefut= wrkecur;

*snts pointer to future */
wrkefut->cureblock= wrkecur->cur«block;
holdeptr= wrkecur->bckelink;

*ser */

/* working pointer to the
/* working pointer to the

current events chain */
future events chain */

/* let you into ADVANCE

/* get current get poin

/* transfer current eve

/* hold back link point

jif(wrkecur->cureblock->A~operand->attrepnt->labcattribute == SNA+~PARAM) /* calculate BDT arriva

**] back on chain */

else

wrkefut->BDT= abs«clock + wrkefut->param{evaopr(wrkecur->cureblock->A«operand,root) - 1];

wrkefut->BDT= abs«clock + evaopr(wrkecur->cur«block->A~operand,root);

wrkefut->blkefrom= wrkefut->cur«block->block;
**nce you came */
(blkestats + wrkefut->cureblock->block)->curecontents++;
**cs up-to-date */
(blkestats + wrkefut-Dcureblock->block)->total++;
remcur(wrkecur);
**om the current events chain */
srtfut(wrk-fut);
**he sorted future events chain */

return(holdeptr);
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** NAME:

b simass

** SYNOPSIS:

ik int simass(root,wrkecur)

b SYM-TABLE *root

.e CUR-EVENTS *wrkecur
.. .

** PURPOSE:

b Processes the ASSIGN statement. Puts the value of the assign
.e into the proper parameter.

.

** RETURNS:

e Nothing

e

** MAINTENANCE:

.o 10-Apr-84 jvd created

LR ]

e/

#include stdio

#include "[vandellon.thesis]gpss"
#include "[vandellon.thesis]simulator”
globalref BLOCK *blkestats;

int simass(root,wrkecur)
SYM«TABLE *root;
CUR«EVENTS ®wrkecur;

{

int evaopr();

(blkestats + wrkecur->blkefrom)->cur~contents--;
**block */

wrkecur->cur«block= wrkecur->cur«block->code«link;

*sters into ASSIGN */

wrkecur->paramf (evaopr(wrkecur->cur«block-

**to associated parameter */

>A«operand,root) - 1)] + -

*(wrkecur->cur«block->Broperand->attrepnt->pnteinfo);
wrkecur->blkefrom= wrkecur->cure«block->block;

**nce you came */

(blkestats + wrkecur->cur«block->block)->cur«contents++;

** up-to-date */

(blkestats + wrkecur->cur~block->block)->total++;

}
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** NAME:
b simbne
%
** SYNOPSIS:
b CUR-EVENTS *simbne(root,wrkecur)
bl SYMeTABLE *root
bk CUR~EVENTS *wrkecur;
8
** PURPOSE:
e Processes the BNE statement. The BNE is used in both the TEST
bk and the GATE statement. This function processes the truthebit
e and will not allow you into the block if no label,
*%
** RETURNS:
b NULL - if at end of current events chain
bk CUR-EVENTS * - next working event on the events chain
s
** MAINTENANCE:
e 16-Apr-84 Jjvd created
L2 ]
-t/
#include stdio
#include "[vandellon.thesis]gpss”-
#include "[vandellon.thesis]simulator”
globalref BLOCK  *blkestats;
globalref CoDE *pseroot:
CUR-EVENTS *simbne(root,wrkecur)
SYM-TABLE  *root;
CUR~EVENTS *wrkecur;
{
SYMeTABLE  *retestatus; /* pointer to symbol table SEARCH */
int i; /* working variable */
int blk«from; /* holder from block from whence you came */
CODE *wrkepseudo; /* working pseudo code pointer */
CODE *hldepseudo; /* holder for pointer to pseudo code */

wrkecur->cureblock= wrkecur->cureblock->code«link;
**seudo code */

blkefrom= wrkecur->cureblock->block;
**ence you came for later use */

if(wrkecur->truthebit == YES)
**s statement before true */

(blkestats + wrkecur->blkefrom)->cur~contents--;
**ock */
(blkestats + wrkecur->cureblock->block)->curecontents++;
**lock statistics */
(blkestats + wrkecur->cure«block->block)->total++;
**al numbers */
wrkecur->blkefrom= blke<from;
**om whence you came */
return(wrkecur);

}

else

. retestatus=s strlab(root,wrkecur->cur+block->A~operand->label,SEARCH);
“*mbol table */

hldepseudo= retestatus->attrepnt->pnt«info;
**do code for later */

if(wrkecur->cureblock->block != hldepseudo->block)

(blkestats + wrkecur->blkefrom)->curecontents--;
**E’' block */
(blkestats + wrkecur->cureblock->block)->curecontents++;
**lock statistics */
(blkestats + wrkecur->cureblock->block)->total++;

**al numbers */
}
wrkecur->blkefrom= wrkecur->cureblock->block;

for(i= 0, wrkepseudo= pseroot ;
wrkepseudo->block != (hldepseudo->block - 1) ;

293

/*

/*

/*

/*
/*
/*

/*

/*

/*

/*
/*

/*

get pointer to BNE p

storre block form wh

if truth bit says ye

let you into next bl
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wrkepseudo= wrkepseudo->code«~link, i++)

**e label */

if(wrkepseudo->block == wrkepseudo->code«1link->block)
**le block */

wrkecur->cureblock= wrkepseudo->codeclink;
else :

wrkecur->cureblock= wrkepseudo;
**ters into COMPARE */

return(wrkecur->bckelink);

}
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*/

** NAME:

hahd simbr

L R

** SYNOPSIS:

b int simbr(root,wrkecur)

b SYMeTABLE *root

hhe CUR-EVENTS *wrkecur;

L2

** PURPOSE:

. Processes the BR statement. The BR statement is equivalent

ek to an unconditional TRANSFER for version 1.

*s

** RETURNS:

s Nothing

*s

** MAINTENANCE:

s 7-Apr-84 jvd created

LR

-./

#include stdio

#include "[vandellon.thesis]gpss”

#include "[vandellon.thesis}simulator”

globalref BLOCK  *blkestats:

globalref CODE *pseroot;

int simbr(root,wrkecur)
SYM«TABLE *root;
CURFEVENTS *wrkecur;

{
SYM-TABLE  *retestatus; /* return value from symbol table SEARCH
int i, /* working value */
int blk«from; /* holder from block from whence we came */
CODE *wrkepseudo; /* working pseudo code pointer */
CODE *hld~pseudo; /* holder for pseudo code pointer */

(blkestats + wrkecur->blkefrom)->curecontents--;
**hlock */
wrkecur->cur«block= wrkecur->cur«block->code«link;
**NCH pseudo code */

blkefrom= wrkecur->cur~block->block;

** whence you came */
(blkestats + wrkecur->cur«block->block)->cur«contents++;
**lock statistics */
(blkestats + wrkecur->cureblock->block)->total++;
**al numbers */

retestatus=

**abel */

h1ld«pseudo=

**able value */

for(

i= 0,

**do->code«~link, i++)

"ssore the label to be branched to */
if(wrkepseudo->block == wrkepseudo->code«~link->block)
**a double block */
wrkecur->cureblock= wrkepseudo->cur«block->code«link;

** to just before label to branch to */

else

wrke

wrkecur->cureblock= wrkepseudo;

cur->blke«from= blkefrom;

**whence you came */

}

strlab(root,wrkecur->cur«block->B~operand->label,SEARCH);

retestatus->attrepnt->pnteinfo;

295

/%

/*

/*
/*

/*

/*

/*

wrkepseudo= pseroot ; wrkepseudo->block != (hldepseudo->block - 1) ;

/*

/*

/*

/*

let you into BRANCHK

get pointer into BRA

store the block from
add the trans into b

both current and tot

look for branching 1

retain this symbol t

wrkepseudo= wrkepseu
search for block bef

make sure it is not

get current pointers

put into block from



/*+

** NAME:
b simcmp
L

** SYNOPSIS:

b int simecompare(root,wrkecur)

ke SYM«TABLE *root

s CUR<EVENTS *wrkecur
L 2

** PURPOSE:

x®

b the truth of that statement and if it is true sets the

ke truthebit

** RETURNS:

.. Nothing.

x8

** MAINTENANCE:

b 13-Apr-84 Jjvd created
-8 .

-s/

#include stdio

#include "[vandellon.thesis]gpss”
#include "[vandellon.thesis]simulator”
globalref BLOCK *blkestats;

int simecompare(root,wrkecur)
SYM«TABLE *root;
CUR-EVENTS *wrkecur;

{
int A<operator; /* working A~operand evaluation */
int B~operator; /* working B~operand evaluation */
int evaopr();
if(wrkecur->blkefrom != wrkecur->cureblock->block)

(blkestats + wrkecur->blkefrom)->curecontents--;
**f' block */
wrkecur->cur«block= wrkecur->cur«block->code«link;
*sters into COMPARE */

A<operator= evaopr(wrkecur->cur«block->A«operand,root);

“/
if(wrkecur->cureblock->A~operand->attrepnt->labeattribute == SNA«PARAM)
A~operator= wrkecur->param[A<operator - 1];
Beoperator= evaopr(wrkecur->cur«block->B~operand,root);
“/
if (wrkecur->cur«<block->B-operand->attrepnt->labcattribute == SNA«PARAM)
Beoperator= wrkecur->param[B«operator 1]:
if (wrkecur->cure«block->operator == EQ)
*sf A & B */
if(A~operator == Beoperator)
wrkecur->truthebit= YES;
else
wrkecur->truthebit= NO;
else if(wrkecur->cureblock->operator == LT)
**n B */
if (Avoperator < B~operator)
wrkecur->truthebit= YES;
else
wrkecur->truthebit= NO;
else if(wrkecur->cureblock->operator == GT)
**than B */

if(A-operator > Beoperator)
wrkecur->truthebit= YES;
else

}

wrkecur->truthebit= NO;
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/%+

** NAME:
.. simdep
.0

** SYNOPSIS:

.o int simdep(root,wrkecur)

e SYMeTABLE *root

e CUR-EVENTS *wrkecur
.e

** PURPOSE:

*e

Processes the DEPART statement. The transaction leaves a queue

i which it had entered in a previous QUEUE block
LLJ

** RETURNS:

b Nothing

e

** MAINTENANCE:

se 14-Apr-84 jvd created

L]

_./

#include stdio

#include "{vandellon.thesis]gpss"”
#include "{vandellon.thesis]simulator"
globalref BLOCK  *blkestats;

globalref int abs~clock;

int simdep(root,wrkecur)
SYM«TABLE *root;
CUR-EVENTS *wrkecur;

{

int hold; /* working variable */

int evaopr();

(blkestats + wrkecur->blkefrom)->curecontents--; /*
**block */

wrkecur->cureblock= wrkecur->cur«block->code«link; /*

**ters into DEPART ®*/

if(wrkecur->timeeque == abseclock) /%
** from queue */
wrkecur->ptreque->zerorent++;
else
wrkecur->ptreque->cumetime + - (abseclock wrkecur->timeeque);

if(wrkecur->cureblock->B~operand == NULL) /*

.'./
hold= 1;
else if(wrkecur->cure«block->B~operand->attrepnt->labeattribute == SNA-PARAM)

hold= wrkecur->param[(evaopr(wrkecur->cur«block->B~operand,root) - 1)]; /*
../

else
hold= evaopr(wrkecur->cur«block->B~operand,root);

wrkecur->ptreque->curecontents - = hold; . /*
**rent contents by B~operand */

wrkecur->blkefrom= wrkecur->cureblock->block; /*
**nce you came */

(blkestats + wrkecur->cureblock->block)->curecontents++; /*

**o-date */
(blkestats + wrkecur->cureblock->block)->total++;
}
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/*+
** NAME:

s siment
L X

** SYNOPSIS:

ss CUR«EVENTS *siment(root,wrkecur)

b SYM«TABLE *root

b CUR«EVENTS *wrkecur

s

** PURPOSE:

b Processes the ENTER statement. Lets a transaction take some
*8

storage from the storage unit specified.
8

** RETURNS:

hehd 'NEW’ current events chain pointer.
8

** MAINTENANCE:

b 13-Apr-84 Jjvd created

*®

_./

#include stdio

#include "{vandellon.thesis]gpss”
#include "{vandellon.thesis]simulator"
globalref BLOCK *blkestats;

globalref int abs«~clock;

CUR+EVENTS *siment(root,wrkecur)
SYMe<TABLE *root;
CUR+EVENTS ™wrkecur;

{
SYM«TABLE *retestatus; /* pointer to symbol table entry SEARCH */
int hold; /* working variable */
int no«room= NO; /* block transaction from entering if no storage */
int evaopr();
char *stor«label; /* storage label’'s name */

if(wrkecur->cureblock->code«<link->A~operand->attrepnt->labeattribute == LAB~STOR)/* check for stora
**ge label */
retestatus= wrkecur->cureblock->code+link->A«operand; /* if so no need to do
*#*search */
else

stor«label= evasto(root,wrkecur->cur«block->code«link->A~operand,wrkecur->cur«block->code«link})
8 .

if((retestatus= strlab(root,stor<label,SEARCH)) == ERROR) /* get symbol table Toc
**ation for storage */

{
printf("\nBlock %d\tAbsolute Clock %d\n",wrkecur->cur<block->block,abs«clock});

return(error(STR«NOT«FND)); /* storage undefined in
** program */
}
if(wrkecur->cur«block->code+1ink->B~operand == NULL) /* if B NULL default is
X 1 ./
if(retestatus->attrepnt->funcespec >= 1) /* check for room */
' (retestatus->attrepnt->funcespec)--; /* if room decrement co
*sunt */
else
no«~room= YES;
else
hold= evaopr(wrkecur->cur«block->code~link->B~operand,root); /* evaluate B~operand *
../

if(wrkecur->cureblock->code+1ink->Broperand->attrepnt->labeattribute == SNA~PARAM)

if(retestatus->attrepnt->funcespec >= wrkecur->paramfhold]}) /* is there room ? */
retestatus->attrepnt->funcespec - wrkecur->param[hold]}; /* yes room dec
*srement */

else

}

no~room= YES;
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else

if(retestatus->attrepnt->funcespec >= hold)
**tal storage count */
retestatus->attrepnt->funcespec - - hold;

else !

}

no~room= YES;

}
if(no~room == NO)

(blkestats + wrkecur->blkefrom)->curecontents--;
**lock */

wrkecur->cureblock= wrkecur->cureblock->code«link;
**ters into ENTER ®*/

wrkecur->ptrestor= fndstr(retestatus->label);
**jcs area */

wrkecur->timeestor= abse~clock;
.../

if(retestatus->attrepnt->labeattribute == SNA-PARAM)

wrkecur->ptrestor->cumecontents + - wrkecur->param{hold];
LLL Vi

wrkecur->ptrestor->curecont + - wrkecur->param{hold];
else

wrkecur->ptrestor->cumecontents + - hold;
wrkecur->ptrestor->curecont + - hold;

wrkecur->ptrestor->entries++;
if(wrkecur->ptrestor->curecont > wrkecur->ptrestor->maxecont)
**ntents */
wrkecur->ptrestor->maxecont= wrkecur->ptrestor->curecont;
wrkecur->blkefrom= wrkecur->cur«block->block;
**nce you came */.

(blkestats + wrkecur->cure«block->block)->curecontents++;
** up-to-date */
(blkestats + wrkecur->cureblock->block)->total++;
return{wrkecur);
}
else
return{wrkecur->bckelink);
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/%4

** NAME:

b simfac

s

** SYNOPSIS:

.. int simegate«fac(root,wrkecur)
e SYM-TABLE *root

b CUR-EVENTS *wrkecur
s

** PURPOSE:

ek Processes the U, and NU statement. This process tests for
. the truth of that statement and if it is true sets the
i truthebit

s

** RETURNS:

e Nothing.

s

** MAINTENANCE:

*e 15-Apr-84 jvd created

e

-8/

#include stdio

#include "{vandellon.thesis]gpss"
#include "{vandellon.thesis]simulator”

int simegate«~fac(root,wrkecur)

SYMeTABLE *root;
CUR#EVENTS ®wrkecur;

{
int A«operator; /* working variable for A~operand evaluation */
int B~operator; /* working variable for B~operand evaluation */
FACSTATS *ptrefac; /* pointer to facility stats */
int evaopr();
wrkecur->cureblock= wrkecur->cureblock->code«link; /* get current get poin
**ters into U or NU block */
Acoperator= evaopr(wrkecur->cur«block->A~operand,root); /* evaluate A~operand *
s/
if(wrkecur->cureblock->A~operand->attrepnt->labcattribute == SNA~PARAM)
Aeoperator= wrkecur->param{A~operator 1]:
ptrefac= fndfac(A«~operator); /* find associated faci
**lity */
if(wrkecur->cur«~block->operator == U) /* is facilty SEIZED ?
55/
if(ptrefac->seized == YES) /* facility is seized *
=/
wrkecur->truthebit= YES;
else /* facility not seized
sns/
wrkecur->truthebit= NO;
else if(wrkecur->cur«block->operator == NU) /* is facility not SEIZ
**ED 4/
{ . . . .
if(ptrefac->seized == NO) /* facility is not seiz
.*%ed */
wrkecur->truthebit= YES;
else /* facility is seized *
s/
wrkecur->truthebit= NO;
}
}
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/*+

** NAME:

simegateestor

** SYNOPSIS:

s int simegateestor(root,wrkecur)
b SYM-TABLE *root
b CUR+EVENTS *wrkecur
s
** PURPOSE:
g Processes the SE, SF, SNE, and SNF statement. This process
b tests for the truth of that statement and if it is true sets
b the truthebit
L 24
** RETURNS:
b Nothing.
LR
** MAINTENANCE:
b 16-Apr-84 jvd created
L 24
-./
#include stdio
#include "[vandellon.thesis]gpss"
#include "[vandellon.thesis]simulator”
int simegateestor(root,wrkecur)
SYM«TABLE *root;
CUREVENTS ®*wrkecur;
{

**ters into SE, SF, SNE, or SNF ®*/

ss

SYMeTABLE *retestatus; /* pointer to storage symbol table entry */
STOR *ptrestor; /* pointer to storage stats */
char *stor<label; /* pointer to ascii label for storage */

wrkecur->cureblock= wrkecur->cur«block->code«link;

/* get current get poin

if(wrkecur->cur«block->A~operand->attrepnt->labeattribute == LAB~STOR) /* if storage already n

need to find */

retestatus= wrkecur->cur«block->A~operand;
stor«label= retestatus->label;

}

else
stor-label= evasto(root,wrkecur->cur«block->A~operand,wrkecur->cur«block);

**from symbol table */

if((rete~status= strlab(root,stor«1sbel,SEARCH)) == ERROR)
return(error(STR«NOT«FND)); /*

ptrestor= fndstr(retestatus->label); /*

*ssociated to trans */

sss/

if(wrkecur->cureblock->operator == SF) /*

if(ptrestor->curecont == ptrestor->capacity)
wrkecur->truthebit= YES;

else
wrkecur->truthebit= NO;

else if(wrkecur->cureblock->operator == SE) /*
if(ptrestor->curecont == 0)
wrkecur->truthebit= YES;
else
wrkecur->truthebit= NO:
else if(wrkecur->cureblock->operator == SNF) /®
{
if(ptrestor->curecont < ptrestor->capacity)
wrkecur->truthebit= YES;
else
wrkecur->truthebit= NO;

else if(wrkecur->cur«block->operator == SNE) /®
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*x x/

{

if(ptrestor->curecont > 0)
wrkecur->truthebit= YES;

else

}

wrkecur->truthebit= NO;
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/*+

** NAME:
e simgen
s
** SYNOPSIS:
s

L 2 4

SYM«TABLE
CODE
int

..
e
** PURPOSE:
LA d

s

g departure time (BDT).
s
** RETURNS:

b Nothing.
.
L 2 J
s
.8
-‘/
#include
#include
#include

MAINTENANCE:

29-Mar-84 Jvd

stdio
"[vandellon.thesis]gpss”

int simgen(root,ps~work,clock)

SYM-TABLE  *root;

CDDE *psework;

int clock:

{

FUT+EVENTS *wrkefut; /*
int i, /*
int A~value; /*
int Bevalue; /*
float tempefit; /*
float simrnd():

int evaopr();

wrkefut= malloc(sizeof (FUT<EVENTS)):
**uture chain entry */
wrkefut->cur«<block= psework;
s ./
for(i= 0 ; i < 10 ; i++)
wrkefut->param{i]= 0;

if(ps~work->B~operand == NULL)
**rture time */

Processes the GENERATE statement.
future events chain in a sorted order.

int simgen(root,psework,clock)
*root
*psework
clock

Puts the generate on the
Calculates the block

created

"[vandellon.thesis]simulator”

working pointer to future events chain */
working variable */

holding value for A~operand */

holding value for B~operand */

holder for floating calculation */

/* allocate space for f

/* point to pseudo code

/* init parameters */

calculate block depa

wrkefut->BDT= clock + evaopr(ps«work->A~operand,root);

else
{
A~value= evaopr(ps~work->A~operand,
**ield */
Bevalue= evaopr(ps~work->B~operand,
**ield */

if(psework->B~operand->attrepnt->labcattribute == CONSTANT)

**get even random distribution */

tempeflt= (Bevalue * simrnd()) +

if(simrnd() > .5)
' tempefit * - -1.;

root): /* evaluate A~operand f

root); /* evaluate B~operand f

/* round of kludge, to

.5;

wrk«fut->BDT= clock + Aevalue + (int)tempefit;

}

else

wrkefut->BDT= clock + (A+value * Bevalue);

*+*STANT then it is multiplication time */

}

wrkefut->blkefrom= psework->block;
**nce you came */

srtfut(wrkefut); )
ssthe sorted future events chain */

}

/* if Beoperand non-CON

/* store block from whe

/* put new entry on to
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** NAME:

b simlev

*s

** SYNOPSIS:

s int simlev(root,wrkecur)

e SYM<TABLE *root

b CUR-EVENTS *wrkecur
*s

** PURPOSE:

s Processes the LEAVE statement. Lets a transaction give back
b storage from the storage unit specified.
*s

** RETURNS:

b Nothing

*s

** MAINTENANCE:

i 13-Apr-84 jvd created

X

-/

#include stdio

#include "[vandellon.thesis]gpss”
#include "[vandellon.thesis]simulator”
globalref BLOCK *blkestats;

globalref int abseclock;

int simlev(root,wrkecur)
SYM-TABLE *root;
CUR-EVENTS *wrkecur;

{

SYM-TABLE *retestatus; /* storage symbol table pointer */

int hold; /* working variable */

int evaopr();

char *store«label; /* ascii storage label, name */

(blkestats + wrkecur->blk<from)->cur-contents--; /* let you into LEAVE b
**lock */

wrkecur->cureblock= wrkecur->cur«block->code«1link; /* get current get poin

**ters into LEAVE */

if(wrkecur->cureblock->A~operand->attrepnt->labcattribute == LAB+STOR) /* if already storage n

**0 search necessary */
retestatus= wrkecur->cureblock->A~operand;
else

store<label= evasto(root,wrkecur->cur«block->A~operand,wrkecur->cur<block);
if((retestatus= strlab(root,stor-label,SEARCH)) == ERROR)

printf("\nBlock %d\tAbsolute Clock %d\n",wrkecur->cur«block->block,abs«clock);

return(error(STReNOT«FND)); /* error storage undefi
*sned */
}
}
if(wrkecur->cur«block->B~operand == NULL) /* leave storage with d

**efault of 1 */
(retestatus->attrepnt->funcespec)++;
' else

*s/

hold= evaopr(wrkecur->cur«block->8«~operand,root); /* evaluate B«operand *

if(wrkecur->cureblock->B~operand->attrepnt->labcattribute == SNA-PARAM) /* put statistical info

** into storage area */

retestatus->attrepnt->funcespec + - wrkecur->param[hold]; .

wrkecur->ptrestor->curecont - - wrkecur->param[hold];
}

else
retestatus->attrepnt->funcespec + - hold;
wrkecur->ptrestor->curecont - = hold;
}

}
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wrkecur->blkefrom= wrkecur->cureblock->block; /* store block from whe
**nce you came */

(blkestats + wrkecur->cureblock->block)->curecontents++; /* get block stats up-t
s*p-date */
(blkestats + wrkecur->cur~block->block)->total++;

wrkecur->ptrestor->cumetm + = (abseclock - wrkecur->timeestor); /* reinit current event
s*s pointer to storage */

wrkecur->timeestor= 0;
}
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/*+

** NAME:

ik simneg

%

** SYNOPSIS:

b int simneg(wrkecur)

e CUR€EVENTS *wrkecur
%

** PURPOSE:

hehd Processes the NEG statement. Negates the value of an ASSIGN
e and puts that value into a temporary location.
*%

** RETURNS:

e Nothing.

*%

** MAINTENANCE:

bk 10-Apr-84 jvd created

*%

-k/

#include stdio

#include "f{vandellon.thesis]gpss”
#include "f{vandellon.thesis]}simulator”
globalref 8LOCK *blkestats;

int simneg(wrkecur)

CUR«EVENTS *wrkecur;

FUT<EVENTS *wrkefut; /* working.pointer to future events chain */

(blkestats + wrkecur->cureblock->block)->curecontents--; /* let you into NEGATE

**hlock */

wrkecur->cureblock= wrkecur->cureblock->code<link; /* get current get poin

ssters into NEGATE */

wrkecur->paramfatoi{wrkecur->cureblock->A«operand->attrepnt->pnteinfo)] +
atoi(wrkecur->cur«block->8«operand->attrepnt->pnteinfo);
/* negate parameter */ .

(blkestats + wrkefut->cureblock->block)->curecontents++; /* add to block stats ¢

**urrent contents */

(blkestats + wrkefut->cureblock->block)->total++; /* add to block stats t

ssgtal contents */

}
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** NAME:

.. simque

(L]

** SYNOPSIS:

.. int simque(root,wrkecur)

.. SYMe«TABLE *root

.. CUR-EVENTS *wrkecur
L L]

** PURPOSE:

. Processes the QUEUE statement. The transaction is accepted
. from the previous block and entered in a queue
.

** RETURNS:

.. Nothing

LA J

** MAINTENANCE:

b 14-Apr-B4 jvd created

-8

-./

#include stdio

#include "[vandellon.thesis]gpss”
#include "[vandellon.thesis]simulator"”
globalref BLOCK  *blkestats;

globalref int abs«clock;

int simque(root,wrkecur)
SYM«TABLE *root;
CUR-EVENTS ®*wrkecur;

{

int queue+name; /* integer queue name */

int hold; /* working variable */

int evaopr();

(blkestats + wrkecur->blkefrom)->curecontents--; /*
**lock */

wrkecur->cur«block= wrkecur->cureblock->code«link; /*

*sters into QUEUE®/

if(wrkecur->cur«block->A~operand->attrepnt->labeattribute == SNA«PARAM) /*
.../
queue+~name= wrkecur->param{evaopr(wrkecur->cur+block->A«~operand,root) - 1];
else
queue~name= evaopr(wrkecur->cur+«block->A«operand);
wrkecur->ptreque= fndque(queue+~name); /*
**s block */
wrkecur->time~que= abs~clock; /*

**ye with current transaction */

if(wrkecur->cur«block->B+~operand == NULL) /*
**fault is 1 */

wrkecur->ptreque->curecontents++; /*
**t contents */
hold= 1;

}
else if(wrkecur->cureblock->B«operand->attrepnt->labcattribute == SNA<PARAM)

’

hold= wrkecur->param[(evaopr(wrkecur->cur«block->B+operand,root) 1)]: /*
.‘/
else
hold= evaopr(wrkecur->cur«block->B~operand,root);
wrkecur->ptreque->cur«contents + = hold; /*
**tents */
wrkecur->ptreque->totaleque + = hold; /"
**contents */
wrkecur->ptreque->totaleent++; /*
**es into queue */
if(wrkecur->ptreque->cur-contents > wrkecur->ptreque->max+content) /*

**contents up to date */
wrkecur->ptreque->maxecontent= wrkecur->ptreque->cur«-contents;

wrkecur->blkefrom= wrkecur->cur«block->block; /*
**nce you came */
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(blkestats + wrkecur->cur<block->block)->cur«contents++; /* get block statistics
** up-to-date */

(blkestats + wrkecur->cur«block->block)->total++;
}
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/*+

** NAME:

s simrel

.8

** SYNOPSIS:

s int simrel(wrkecur)

hehd CUR~EVENTS *wrkecur
8

** PURPOSE:

e Processes the RELEASE statement. Always lets a transaction
ek enter.

.8

** RETURNS:

hehe Nothing.

L L]

** MAINTENANCE:

kg 15-Apr-84 jvd created
.8

-‘/

#include stdio

#include "[vandellon.thesis]gpss”
#include "[vandellon.thesis]simulator”
globalref BLOCK  *blkestats;

globalref int abs«clock;

int simrel(wrkecur)
CUR+EVENTS *wrkecur;

{

(blkestats + wrkecur->blkefrom)->cur~contents--; /* let you into RELEASE
** block */

wrkecur->cur~block= wrkecur->cur«block->code+~link; /* get current get poin
*s*ters into RELEASE */

wrkecur->ptrefac->seized= NO; /% release facility */

wrkecur->ptrefac->cum-time + = ( abs«clock - wrkecur->time+sez ). /* add to the cumulativ

*se time */

wrkecur->blkefrom= wrkecur->cur«block->block; /*

get block from whenc
**e you came */

(blke~stats + wrkecur->cur«block->block)->curecontents++; /% add current contents
** block statistics */

(blkestats + wrkecur->cur«block->block)->total++; /* add to total content
**s block statistics */
}
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%,

NAME :
simsez
SYNOPSIS:
CUR+EVENTS *simsez(root,wrkecur)
SYM«TABLE *root
CUR-EVENTS *wrkecur
PURPOSE:
Processes the SEIZE statement. Lets a transaction enter a
facility if the facility is not being utilized. Otherwise
it returns a NULL to put the transaction back on the CURRENT
EVENTS chain.
RETURNS:
NULL - if putting transaction back on the chain
CUR-EVENTS * - the current events transaction just worked on
MAINTENANCE:
15-Apr-84 Jjvd created
clude stdio
clude "[vandellon.thesis]gpss”
clude "[vandellon.thesis]simulator™
balref BLOCK *blkestats;
balref int abseclock;
+«EVENTS *simsez(root,wrkecur)

SYM«TABLE *root;
CUR«EVENTS *wrkecur;

FAC<STATS  *wrkefac; /* working pointer to facility statistics */

int hold; /* working variable */

int evaopr():

hold= evaopr(wrkecur->cur+block->code+1ink->A~operand, root); /* evaluate A«operand *

if(wrkecur->cur+«block->code+link->A~operand->attrepnt->labeattribute == SNA«PARAM)
hold= wrkecur->param[ hold 1]

wrkefac= fndfac(hold); /* find facility statis

ics associated with trans */
if(wrkefac->seized == NO) /* is facility seized ?
*/
(blkestats + wrkecur->blkefrom)->cur<contents--; /* if not enter SEIZE b
ock */
wrkecur->cur«block= wrkecur->cur+«block->code«1ink; /* get current get poin
ers into SEIZE */
wrkefac->seized= YES; /* set seize flag */
_ wrkecur->timeesez= abs«clock; /* store entry time int
block */
wrkecur->ptrefac= wrkefac; /* point to facility st
ts within trans */ .
wrkecur->ptrefac->totaleent++; /* increment stats */

wrkecur->ptrefac->seizerblock= wrkecur->cur+«block->block;

wrkecur->blkefrom= wrkecur->cur«~block->block; /* store block from whe

**nce you came */

(blkestats + wrkecur->cur«block->block)->cur«contents++; /* get block stats up-t

**p-date */

(blkestats + wrkecur->cur«block->block)->total++;
return(wrkecur);

else
return(wrkecur->bckelink);
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** NAME:

b simter

s

** SYNOPSIS:

s CUR-EVENTS *simter(wrkecur,curerun)

b CUREVENTS *wrkecur;

b int curerun;

L X

** PURPOSE:

b Processes the TERMINATE statement. Eliminates the transaction
e from the current events chain. Decrements the transaction
b termination count if the TERMINATE A~operand is not NULL.
e

** RETURNS:

b Return next link n the CURRENT EVENTS chain.

LR J

** MAINTENANCE:

b 7-Apr-84 jvd created

LR J

-%/

#include stdio

#include "[vandellon.thesis]gpss"

#include "[vandellon.thesis]simulator”

globalref BLOCK *blkestats;

globalref INFO~STRT *strt[]:

globalref int snap«interval;

globalref int snapetime;

CUR-EVENTS *simter(wrkecur,curerun)
CUR-EVENTS *wrkecur;

int curerun; /* current run of this program */

CUR-EVENTS *holdeptr;

(blkestats + wrkecur->blkefrom)->curecontents--; ’*
**minate */

wrkecur->cureblock= wrkecur->cureblock->code«link; /*
**TERMINATE */

(blkestats + wrkecur->cureblock->block)->total++; /*
**al numbers */

you are let into ter

get current block -

both current and tot

if(wrkecur->cureblock->A~operand '= NULL) /* if isn’t NULL termin
**ate the run count */
strt[cur-run]->simetime - - *(wrkecur->cur«block->A~operand->attrepnt->pnteinfo);
if(snapeinterval == YES)
snapetime = *(wrkecur->cureblock->A~operand->attrepnt->pnteinfo);
}
holdeptr= wrkecur->bckelink; /* go onto next current
** event */
wrkecur->blkefrom= wrkecur->cur«block->block; /* get block from whenc

**e you came */

remcur(wrkecur);

free(wrkecur); /* free the contents */

return(hold«ptr);
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** NAME:

s report

LR ]

** SYNQPSIS:

hehe int report()

LR ]

** PURPOSE:

hehd Standard output of the GPSS simulation. .
LR ]

** RETURNS:

hehd Not applicable

*8

** MAINTENANCE:

* 28-Mar-84 jvd created
LR ]

-%/

#include stdio

#include "[vandellon.thesis]gpss"
#include "fvandellon.thesis]simulator”
globalref. int abs«~clock;

globalref int block«number;
globalref BLOCK  *blkestats;

globalref STOR *storestats;
globalref QUE«STATS #*ptreque;

globalref FAC+STATS *facestats;

int report()

int i, J. ks /* working variables for FOR loops */

float flte<hold: /* worker for floating point arithmetic */

STOR *wrkestor; /* working storage stats pointer */ M

QUE~STATS *wrkeque; /* working queue stats pointer */

FAC~STATS  *wrke«fac; /* working facility stats pointer */

k= 0;

printf(”"\n\nAbsolute clock:\t%d\n",abs~clock);

for(j= blockenumber ; j > 0 ; j= j-30) /* print blocok statist!!'
**ics */ ‘

grintf("\nBLOCK COUNTS\n"):
printf("Block\tCurrent\tTotal\tBlock\tCurrent\tTotal\tBlock\tCurrent\tTotal\t\n");
printf("=:===\t===:=:=\t=====\t:====\t====:=:\t:::::\t:::::\t=======\t=====\t\n");
for(i= 0 ; (i < 10) && (j > i) : i++)

If((i + 20) < j)
printf{"\n%5d\t%7d\t%5d\t%5d\ t%7d\t%5d\t%5d\ t%7d\t%5d" , .
(i + k + 1),(blkestats + k+ i)->cur«contents,(blkestats + k + i)-)tota1{{
' (i + k + 11),(blkestats + 10 + k + i)->curecontents, (blkestats + 10 + K|

** + ji)->total,
(i + k + 21),(blkestats + 20 + k + i)->cur-contents,(blkestats + 20 + k
** + j)->total);
else if((i + 10) < j)
printf("\n%5d\t%7d\t%5d\t%5d\t%7d\t%5d",(i+ k + 1),
(blkestats + k + i)->cur~contents,(blkestats + k + i)->total,
(i + k +# 11),(blkestats + 10 + k + i)->cur«contents,
(blkestats + 10 + k + i)->total);

else .
printf("\n%5d\t%7d\t%5d",(i + k + 1),(blkestats + k + i)->cur~contents,
(blkestats + k + i)->total);
}
k + .. 30;
}
if(facestats != NULL) /* print facility stati,

**stics if pointer not NULL */
{
printf("\n\nFacility\tAverage\t\tNumber\tAverage\t\tSeizing\n");
printf("\t\tUtilization\tEntries\tTime/Tran\tTrans.No.\n");
for(wrk-fac= facestats ; wrkefac != NULL ; wrkefac= wrkefac->1ink)

{
fltehold= ((float)wrkefac->cum~time/(float)wrkefac->total-e
printf("%8d\t%11f  %7d  %9f\t%39d\n" ,wrk-fac->name,
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(((float)wrkefac->totaleent/(float)abs«clock) * fltehold),
wrkefac->totaleent,fltehold, (wrkefac->seizesblock + 1));

}

if(ptreque != NULL)

. AL ® LUt /* print queue stats if
pointer no

printf("\nQueue Maximum Average Total lero Average Current\n");
printf("\tContents Contents Entries Entries Time/Trans Contents\n");
for(wrkeque= ptreque ; wrkeque !'= NULL ; wrkeque= wrkeque->1ink)

fltehold= ((float)wrkeque->cumetime/(float)wrkeque->totaleent);

printf("%5d %8d %8f %5d %7d %10f%8d\n”,wrkeque->name,wrkeque->max+content,
(((float)wrkeque->cum~contents/(float)abseclock) * fltehold),
wrkeque->total~que,wrkeque->zero~ent,fltchold,
wrkeque->curecontents);

}

if((storestats != NULL) &8 (storestats-d>entries != 0))

/* print storage stats
**if there have been entries */

printf("\nStorage Capacity Average Average Entries Average Current Maximum\n");
printf("\t\t Contents Utilization \t Time/Trans Contents Contents\n");
for(wrkestor= storestats ; wrkestor !'= NULL ; wrkestor= wrkestor->1link)
fltehold= (float)wrkestor->cumecontents * ((float)wrkestor->cumetm/(float)wrkestor->ent
**ries);
fltehold= flt<hold / (float)abs~clock;
printf("%s\t%8d %8f %7f %7d %7f  %7d  %7d\n",wrkestor->storenam,wrkestor->capac
“‘ity,
fltehold,(f1tehold/(float)wrkestor->capacity),wrkestor->cumecontents,
((float)wrkestor->cumetm/(float)wrkestor->entries),
wrkestor->curecont,wrkestor->maxecont);
}
}
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** NAME:

i addcur

-8

** SYNOPSIS:

e int addeur(wrkecur)

*s CUR-EVENTS *wrkecur;
=8

** PURPOSE:

e Add new transaction to the current events chain.
-8

*+ RETURNS:

hehd Nothing

-8

** MAINTENANCE:

bk 7-Apr-84 jvd created
-8

-=y

#include stdio

#include "[vandellon.thesis]gpss”
#include "[vandellon.thesis]simulator"”
globalref CUR«EVENTS *ptrecur;

globalref CUR«EVENTS *endecur;

int addcur(wrke~cur)
CUR#EVENTS *wrkecur;

{
if(ptrecur == NULL) /* add to an empty chai
*xn ‘/
{ L
end~cur= ptrecur= wrkecur; /* easy addition, chang
**e pointers */ )
wrkecur->for«link= wrkecur->bck+link= NULL; /* make links initially
** NULL */
else
wrkecur->bckelink= endecur->bckelink; /* correct the end of t
**he chain */
end+~cur->bckelink= wrkecur; /* make old end point t
**0 new */
wrkecur->for«link= endecur; /* make new end point t
**0 01d */
endecur= wrkecur; /* change end pointer o
*=f current events chain */
}
}
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** NAME:

b crstor
L 2

** SYNOPSIS:
g crstor(root)

b SYM-TABLE *root;

** PURPOSE:

e Create storage statistics.
L2 ]

** RETURNS:
.
.

** MAINTENANCE:
s 14-Apr-84 jvd created

L2 J

-./

#include stdio

#include "{vandellon.thesis]gpss"”
#include "[vandellon.thesis]simulator”

Not applicable.

globalref STOR *storestats;

int crstor(root)
SYM-TABLE  *root;

{
STOR *wrkestor;

if(root->label == NULL)
return;

if((root-d>attrepnt->labeattribute) == LA8«STOR) /* is label attribute a
** storage */

{

if(storestats == NULL)

/* if storestats is non
*sexistant */

wrkestor= storestats= malloc(sizeof(STOR)); /* create areas */

else
for(wrkestor= storestats ; wrkestor->link != NULL ; wrkestor= wrkestor->link)
wrkestor->1ink= malloc(sizeof (STOR)); /* 1ink in storage ares

**s stats */
wrkestor= wrkestor->1link;

wrkestor->storenam= root->label-
** storage stats area */
wrkestor->capacity= root->attrepnt->leng«info;

}

if(root->left != NULL)
**ts down left side */
crstor(root->left);

/* put information into

/* look for storage sta

if(root->right != NULL) /* look for storage sta
**ts down right side */

crstor(root->right);
o}
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** NAME:

L2

*e

*®* SYNOPSIS:
*e

*e

.

*® PURPOSE:
*e

*e

** RETURNS:
*e

*e

** MAINTENANCE:
*e

*e

-‘/
#include
#include
#include

evafun

int evafun(operand)
SYM«TABLE *operand

Evaluation of the FUNCTION.
Integer value of the FUNCTION.
29-Mar-84 Jjvd created

stdio
"{vandellon.thesis]gpss”
"[{vandellon.thesis]simulator”

int evafun(operand)

®operand;
i= 0; /* working variable */
tempeflit; /* floating holder */
simrnd();

tempef1t= simrnd();

SYM«TABLE
.
int
float
float
E 3 ]

for( i= 0 ; operand->attrepnt->leng«info > i
*sction data for correct range */

if( temp«flt < *(operand->attrepnt->floenum + i))
return(*(operand->attrepnt->pnteinfo + i));

**or data */

return(*(operand->attrepnt->pnteinfo + (i-1)));
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/* look through the fun
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** NAME:
hahd evaopr

** SYNOPSIS:

s int evaopr(operand,root)

b SYM«TABLE *operand
b SYMe«TABLE *root

** PURPOSE:
.

Evaluation of the operands for the simulator.
L 2 ]

** RETURNS:
.s

Integer value of the operand.
L R J

** MAINTENANCE:
. 2%3-Mar-84 jvd created

.8

-O/

#include stdio

#include "{vandellon.thesis]gpss"
#include "{vandellon.thesis]simulator"

int evaopr(operand,root)
SYM«TABLE *operand;
SYM«TABLE *root;

if(operand->attrepnt->labeattribute == CONSTANT) /* if label attribute i
*%s a CONSTANT */

return(*(operand->attrepnt->pnteinfo));
else if(operand->attr-pnt->labrattribute == LAB+~VAR) /* if label attribute
**s a VARIABLE ®*/

return(evavar(operand,root,((int)operand->attrepnt->pnteinfo + (int)operand->attrepnt->leng«inf
**0})):

else if(operand->attrepnt->labeattribute == LAB~FUNC) /* if label attribute i
**s a FUNCTION */

return(evafun(operand)):;

else if(operand->attre-pnt->labeattribute == SNA-PARAM) /* if label attribute i
**s a PARAMETER */

return(®*(operand->attrepnt->pnteinfo));
}
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** NAME:

i evasto
s

** SYNOPSIS:
hhd int evasto(root,operand,wrkecur)
*s SYM«TABLE *root

hdd SYM«TABLE *operand
s CUR«EVENTS *wrkecur
s

** PURPOSE:

hehd Evaluation of the storage A~operand.
s

** RETURNS:

hahd Ascii representation of the storage label.
=

** MAINTENANCE:
bl 13-Apr-84 jvd created

LR J

-./

#include stdio

#include "[vandellon.thesisJjgpss"”
#include "[vandellon.thesis]simulator”

char *evasto(root,operand,wrkecur)
SYM«TABLE *root;
SYM«TABLE *operand;
CUR~EVENTS *wrkecur;

{
static string[80]: /* area used for decimal to ascii conversion */
int hold; /* working hold variable */
int evaopr();
if((operand->attrepnt->labrattribute == LAB«VAR) ||

(operand->attr~pnt->labeattribute == LAB+FUNC) ||
(operand->attrepnt->labeattribute == CONSTANT))

hold= evaopr(operand,root): /* evaluate operand and
** store in hold */

else if(operand->attrepnt->labrattribute == SNA+«PARAM)

hold= wrkecur->param[evaopr(operand,root) - 17; /* put value of paramet
**er into hold area */

sprintf(string,"%d",hold); /* convert decimal to a
**scii string */
if(hold < 10) /* NULL terminate */

string[1]= NULL;
else if(hold < 100)
string[2]= NULL;
else if(hold < 1000)
string[3]= NULL;

return(&string):
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LR

NAME :
hehe evavar
.0
** SYNOPSIS:

SYMeTABLE
SYMe-TABLE
char

.0
.0
.0
** PURPOSE:
L R ]
L R ]
** RETURNS:
.0

L 2]

.0

L 2]

L 2]

-./
#include
#include
#include
#include

MAINTENANCE :

29-Mar-84 jvd

stdio
ctype
"[vandellon.thesis]gpss”

int evavar(operand,root,leng«~info)

SYM«TABLE *operand;

SYM~TABLE *root:

char *leng+info; /*
{

char *streinfo; /*

char string[80]:

SYM~TABLE *label; /*

int A~operand; /"

int B~operand; /"

char *fndcol(): /*

str-info= operand->attrepnt->pnteinfo;
“/

streinfo= fndcol(string,streinfo):

if(isdigit(string[0]))
**into integer */
A-operand= atoi(string):
else

{
label= strlab(root,string,SEARCH);
** variable */

if(1abel->attrepnt->labrattribute == LAB+~FUNC)

e/

A~operand= evafun(label);

int evavar(operand,root,leng«info)
*operand
*root
*leng+info

Evaluation of a VARIABLE operand.
Integer value of the VARIABLE.

created

"[vandellon.thesis]simulator”

information pertaining to length of VARIABLE string */

working pointer to variable string */

put symbol table pointer into pointer */

holder for Ae«operand's results */
holder for Be~operand's results */
find colon of the variable string */

/®

/®

/*®

/®

/®

else if((label->attrepnt->labeattribute == TEMP+VAR) ||
(1abel->attrepnt->lab~attribute == LAB+~VAR))

**ng+einfo)):

if(strcmp(streinfo,"~") == 0)

“/
A«operand = - A~operand;
streinfo= fndcol(string,streinfo);
}

while(streinfo < leng+~info)
*®*e string */

streinfo= fndcol(string,streinfo);
if(isdigit(string[0]))
**tring */
B-~operand= atoi(string):
else

{
label= strlab(root,string,SEARCH);

/®
/*

/*
/*

/*

/‘
319

initialize pointer ¢

find first ':° */

change ascii string

find variable within

evaluate A~operand *

A~operand= evavar(label.root,((int)label->attrepnt->pnteinfo + (int)label->attrepnt->le

check for a negate *

negate A«operand */
find next colon */

circulate through th
find next colon */

evaluate the ascii s

find variable within



** variable */
if(label->attrepnt->labeattribute == LAB«FUNC) /* evaluate Beoperand *
l./
Beoperand= evafun(label);
else if((label->attrepnt->labeattribute == TEMP«VAR) ||
(label->attrepnt->labeattribute == LAB«VAR))
Beoperand= evavar(label,root,((int)label->attrepnt->pnt«info + (int)label->attr
**epnt->leng+info));

if(stremp(streinfo,”~") == 0) /* should we negate */
Beoperand - - Beoperand; /* negate Beoperand */
streinfo= fndcol(string,streinfo); /* find next colon */
}
streinfo= fndcol(string,streinfo); /* find next colon */
if(string[0] == ADDITION) /* is the operand addit
**jon 7 */
A«operand + - Beoperand;
else if( string(0] == SUBTRACTION) /* is the operator subt
**raction 7?7 */
- Aeoperand - = Beoperand; :
else if(string[0] == MULTIPLICATION) /* is the operator mult

**iplication 777 */
Aegperand * = Beoperand;

else if(string[0] == DIVISION) /* is the operator divi
**sion 7777 %/
A«operand / - B~operand;
}
return(A~operand);

}
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** NAME:
b fndcol
LR
** SYNOPSIS:
g int fndcol(operand,pnteinfo)
g char *operand;
. char *pnteinfo;
LR
** PURPOSE:
e Find colon when evaluating variable string, and copy the
.o string into the location specified by the input operand.
LR ]
** RETURNS:
b ponter to the VARIABLE string nformation
LR
** MAINTENANCE:
b 29-Mar-84 jvd created
.0
-./
#include stdio
#include "[vandellon.thesis]gpss"”
#include "[vandellon.thesis]simulator”
int fndcol(operand,pnte«info)
char *operand:
char *pnteinfo;
{ .
int retestatus;
if((ret~status= strcspn(pnteinfo,”:")) == 0) /* use facility to find
LR

**tween colons */

*sand NULL terminate */

**ter past ascii string */

the colon */

printf("\nProgrammer goof up\n"):
return(ERROR);

strncpy(operand,pnt«info,retestatus); /* copy ascii string be

operand[retestatus]= NULL; ' /* into space provided

pnt«info = pnteinfo + (retestatus + 1); /* increase string poin

return(pnt~info);
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** NAME:
E X

-8

** SYNOPSIS:

** PURPOSE:

** RETURNS:

** MAINTENANCE:

L2

L2

-‘/
#include
#include
#include

globalref

fndfac

FAC«STATS *fndfac(facelabel)
int facelabel

Find the facility associated with this transaction.
Pointer to facility statistics associated with this transaction.
15-Apr-84 jvd created

stdio
"[vandellon.thesis]gpss”
"[vandellon.thesis]simulator”

FACESTATS *facestats;

FAC«STATS *fndfac(fac«label)
int facelabel;

{
FAC+STATS
FAC+STATS

*wrkefac; /* working facilty pointer */
*newefac: /* new facility pointer */

if(facestats != NULL)
**s5 stats area */

**or a match */

**stats */

ses/

for(wrkefac= facestats ; wrkefac != NULL ; wrkefac= wrkefac->1ink)

if(facelabel == wrk~fac->name)
break;
}

if(wrk-fac == NULL)

{
newefac= malloc(sizeof (FAC-STATS));
newefac->1ink= NULL;

new«~fac->name= facelabel;

/* is there a facilitie

/* look through stats f

/* end of stats list *

/* create new facility

/* £i111 in information

for(wrkefac= facestats ; wrkefac->1ink != NULL :; wrkefac= wrke-fac->1ink)

wrk«fac-i]ink= new«fac;
wrkefac->seized= NO;
wrkefac= newefac;

}

{
facestats= malloc(sizeof (FAC~STATS));
facestats->1ink= NULL;

facestats->name= facelabel;
wrkefac= facestats;

}

return(wrkefac);

}
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** NAME:

s

s

** SYNOPSIS:
s

e

s

** PURPOSE:
s

s

s

** RETURNS:
s

L X

** MAINTENANCE:

s
L 2 ]
-./
#include
#include
#include

globalref

fndque

QUE#STATS *fndque(que~label)
int que«label

Find the QUEUE associated with this transaction. If not created
then create the queue statistic block.

Pointer to queue statistics associated with this transaction.
14-Apr-84 Jvd created

stdio
"[vandellon.thesis]gpss”
"(vandellon.thesis]simulator”

QUE«STATS *ptreque;

QUE«STATS *fndque(que«label)
int que«label;

{

QUE«~STATS *wrkeque; /* working pointer to queue stats */

QUESTATS *neweque; /* pointer to new queue stats */

if(ptreque != NULL) /* find queue stats whi

**ch matches que«label */

for(wrkeque= ptreque ; wrkegque '= NULL ; wrkeque= wrkegque->1ink)

if(wrkeque->name == que«label)
break;
if(wrkeque == NULL) /* if NULL not found */
L 2 ]
{ .
new+que= malloc(sizeof (QUESTATS)); /* create new queue sta
**ts */
neweque->1ink= NULL; /* £i11 with informatio
..n ./
new~gque->name= que+«label;
for(wrkeque= ptreque ; wrkeque->1ink != NULL ; wrkeque= wrkeque->1ink)
wrk«que-$1ink= neweque;
wrkeque= neweque;
}
}
else
{ /* no queue stats */
ptreque= malloc(sizeof (QUE~STATS)): /* create initial entry
L 2 ] ./

ptreque->Tink= NULL;
ptreque->name= que«label;
wrkeque= ptreque;

return(wrkeque);

}

323



/%+

** NAME:
b fndstr
e
** SYNOPSIS:
ek STOR *fndstr(store«label)
. char *store«label
e
** PURPOSE:
i Find the storage associated with this transaction.
e
** RETURNS:
b Pointer to storage statistics associated with this transaction.
L2
** MAINTENANCE:
bk 14-Apr-84 jvd created
L2
-8/
#include stdio
#include "[vandellon.thesis]gpss”
#include "[vandellon.thesis]simulator”
globalref STOR *storestats;
STOR *fndstr(stor«label)

char *stor«label;

STOR *wrkestor; /* working storage pointer */

for(wrkestor= storestats ; wrkestor != NULL ; wrkestor= wrkestor->link)

if(strcmp(wrkestor->storenam,stor«<label) == 0)
break;
} /* find storage stats

ts/

if(wrkestor == NULL) /* if NULL no storage

**hus storage undefined */
return(error(STR«NOT«FNO)):

return(wrkestor);
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/*+

** NAME:

.. remcur

8

** SYNOPSIS:

.o int remcur(wrkecur)

kg ’ CUR-EVENTS *wrkecur;
..

** PURPOSE:

b Removes a transaction from the current events chain
..

** RETURNS:

b Nothing

..

** MAINTENANCE:

o 7-Apr-84 jvd created
.

-8/

#include stdio

#include "{vandellon.thesis]gpss"
#include "[vandellon.thesis]simulator”
globalref CUR-EVENTS *ptrecur;
globalref CUR-EVENTS *endecur;

int remcur(wrkecur)
CUR-EVENTS *wrkecur;

if((wrkecur == ptrecur) & (ptrecur == end~cur))
**move it */
ptrecur= end~cur= NULL;
else if((wrkecur == ptrecur) && (ptrecur != end~cur))
**urrent events chain */

ptrecur->bck«link->for«link= ptrecur->for«link;
ptrecur= ptrecur->bckelink;

else
**ddle */

wrkecur->forelink->bckelink= wrkecur->bckelink;
**on from the chain */
if(wrkecur->bckelink = NULL)
wrkecur->bckelink->for«link= wrkecur->forelink;
*skward */
else

}

endecur= wrkecur->forelink;
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/*+
LR
s
E 2 ]
L 2 J
E 2 ]
L 2 ]
L 2 ]

1]

-’/
#in
#in
#in

flo

NAME :

SYNOPSIS:

PURPOSE:

RETURNS:

MAINTENANCE:

clude
c¢lude
c¢lude

at simrnd()

int random;
float temp;

simrnd

float simrnd()

Create a random number in the range from 0.0 - 1.0.

Floating number in the range from 0.0 - 1.0.

29-Mar-84 jvd

stdio
"[vandellon.thesis]gpss"

created

"[vandellon.thesis]simulator”

float flrand;

int rand();

random= rand();
temp= random;
flrand= temp / 2147483647.;

return{flrand);

}

/*
/®
/®

/*
/*
/®

integer random number from utility */
holder for random in floating point */
the random number between 0 - 1 */

use VAX random number facility */
place integer into float for conversion */
convert to range 0.0 - 1.0 */
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/%+
** NAME:

ke srtfut
L 3 ]

** SYNOPSIS:
bk int srtfut(wrkefut)
s FUT+EVENTS *wrkefut

** PURPOSE:

bl Sort future events chain: add new BDT
L 2 ]

** RETURNS:
hehe Nothing

L]
** MAINTENANCE:
b 2-Apr-84 jvd created

LR J

_./

#include stdio

#include "[vandellon.thesis]gpss”
#include "[vandellon.thesis]simulator”

globalref FUT<EVENTS *ptrefut;

int srtfut(wrkefut)
FUT#EVENTS *wrkefut;

FUTEVENTS *1; /* working pointer to facility stats */
if(ptrefut == NULL) /* is there nothing on
**the future events chain */
{
wrkefut->forelink= NULL; /* easy link NULL termi
**nate */
wrkefut->bckelink= NULL; /* both forward and bac
**kward links */
ptrefut= wrkefut; /* place addition to ch
**ain in FUT<EVENTS */ .
else
{
for(i= ptrefut ; wrkefut->BDT > i->BDT ; i= i->bckelink) /* find area to enter *®
../
{ . .
if(i->bckelink == NULL)
break;
}
if((wrkefut->BDT > i->BDT) && (i->bckelink == NULL)) /* check to make sure e
ssnd of chain to add to */
{
wrkefut->bckelink= i->bckelink; /* change backlink to n
**ew arrival */
j->bckelink= wrkefut; /* change previous back
** Jink */ .
wrkefut->forelink= 1i; /* point new end to pre
**yijous end link */
}
else if(i->forelink == NULL) /* your at beginning of
»** chain */
wrkefut->forelink= i->forelink; /* point to old forward
** link */ . .
wrkefut->bckelink= i; /* point to old beginni
..ng ./
j->forelink= wrkefut; /* correct backwards 1i
**nk for entry */
ptrefut= wrkefut; /* change global pointe
**r to new beginning */
else
{ .
wrkefut->bckelink= i->forelink->bckelink; /* put back link NULL i
**nto place */ . . .
wrkefut->forelink= i->forelink; /e

point to old ending
ssof chain */
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j->forelink->bckelink= wrkefut; /* point old en

**qd to new end of chain */
j->forelink= wrkefut;

}
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/*+

** NAME:
.

e

** SYNOPSIS:

trnsefutecur

int trnsefutecur(root)
bk SYMeTABLE *root;

** PURPOSE:
bk Add events onto the current events chain from the future

hehe events chain.

** RETURNS:

o Nothing

’e

** MAINTENANCE:

kg 7-Apr-84 jvd created
.

-./

#include stdio

#include "[vandellon.thesis]gpss”
#include "[vandellon.thesis]simulator”
globalref FUT<EVENTS ®*ptrefut;
globalref BLOCK *blkestats:
globalref int abs~clock;

int trnsefutecur(root)
SYM«TABLE *root;
{

FUT#EVENTS *tempefut; /* working future events pointer */
CUREVENTS *wrkecur; /* working current events pointer */

abs~clock= ptrefut->8DT;
**next BDT */

while((ptrefut !'= NULL) && (ptrefut->8DT <= abse~clock))
**d is it less then abs~clock */

wrkecur= ptrefut;
if(ptrefut->cur«block->operator != ADVANCE)

(blkestats + ptrefut->cureblock->block)->total++;
**ure events */

(blkestats + ptrefut->cureblock->block)->curecontents++;
s*dd */

}
tempefut= ptrefut;

if(ptrefut->bckelink != NULL)
ptrefut->bckelink->forelink= ptrefut->forelink;
** chain */
ptrefut= ptrefut->bckelink;

if(temp-fut->cureblock->operator == GENERATE)
simgen(root,temp«fut->cureblock, temp-fut->8DT);
**ont on the current events chain */

addcur{wrkecur);
**s chain

}
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12.4. # include Files and Link File.

L IR R 2 NOTE R IR IR 2
The following pages are the program listings for the thesis project. Due to printing
The « character is

capabilities of the hardware, an underscore is an undefined character.
the representation for the underscore.
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/%+
ss NAME:

gpss.h - #include file containing constants for the GPSS
compiler

** SYNOPSIS:
e #include gpss

** PURPOSE:
#include file containing constants for the GPSS compiler.

** RETURNS:
.. Not applicable.

** MAINTENANCE:
s 7-June-83 jvd created

-8/

#define SUCCESS
#def ine ERROR
#define ON
#define OFF
#define YES
#define NO
#define MAXLINE 132
#define NUMB~KEY+~WORDS 19
#define EOL -1
#define COMMA -2

OrRr o 1 O

struct keyword

char *keyword;
}keyarray[NUMB«KEY«WORDS]=

"ADVANCE",
"ASSIGN",
"DEPART",
"END",
"ENTER",
"FUNCTION",
"GATE",
"GENERATE",
"LEAVE",
"QUEUE",
"RELEASE",
"SEIZE",
"SIMULATE",
"START",
"STORAGE",
"TERMINATE" .
"TEST",
"VARIABLE",
"TRANSFER"

Y

/.
e Numeric equivalents for GPSS commands
*/

#define SIMULATE
#define START
#define END
#define STORAGE
#define VARIABLE
#define FUNCTION
#define GENERATE
#define TERMINATE
#define ADVANCE
#define ASSIGN
#define SEIZE
#define RELEASE
#define ENTER
#define LEAVE

O~ WN»-

-
-0

-
W
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#define
#define
#define
#define
#define
/.

./
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

/*

numerical equivalents for GPSS errors

*/

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

/*

search keys for the symbol table

*/
#define

/*

QUEUE
DEPART
GATE
TEST
TRANSFER

€Q
GT
LT
BR
BE
BNE
u
NU
SF
SE
SNE
SNF
NEG

NO+~END
REQ~OPER
LAB-NOT+ALW
NO+~OPER
SYNTAX
ILL<OPT
ILL<LAB
OPEN«ERR
FINISH+ERR
REP«LABEL
MULT«SIM
MULT«END
UN«OPER
TOO+START
LAB+REQ
ILL~NONNUM
ILL+~OPER
LAB#NO«STAT
PRE<END
ILL«FUNC
MIS«FUNC
OP«NVLD
ILL+VAR«DEF
COMPILER
UN«LABEL
PAR10
STR«NOT«FND

SEARCH

15
16
17
18
19

50
51
52
53
54
55
56
57
58
59
60
61
62

WO~ D WN =

N 0 e e
COPNITNDBWNRLO

NN
N -

SIS IS IS ]
bW

~N
-~

-2

' structure defineitions for the symbol table

*/

struct LABe«

{

int

oI I W W W W W W

int
int

lab~attribute;
define LAB«STOR

define LAB+«LABEL

define LAB«VAR
define LAB«FUNC

define LAB+~ASSIGN
define SNA«PARAM
define SNA<RANDOM

define TEMP«VAR
define CONSTANT

leng+~info;
*pnteinfo;

W~ DWN =

/*

/®

/*
/*
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int funcespec; /* type of function - numeric of D for discrete */

double *floenum; /* floating point random number data */
}:
]
typedef struct LAB« LAB;
struct IDENT~ /* tree structure for the symbol table */
{
char *label; /* where text label is stored */
LAB *attrepnt; /* pointer to attributes */
struct IDENTe *right; /* right portion of tree */
struct IDENTe *left; /* left portion of tree */

typedef struct IDENTe SYM«TABLE;

/.

structure definitions for info gathered by first pass
*/

struct STRT~

int simetime;

int print;
# define NP OFF
# define PRT ON

in intervaleprint;

}:
typedef struct STRT« INFOSTRT;
/.

definitions for variable parsing
*/
#define ADDITION '

#define SUBTRACTION N
#define MULTIPLICATION ‘s
#define DIVISION A
#define UNARY Tt

/.
structure for the pseudo language
*/

struct CODE~

int block;

int operator;
SYMeTABLE *A~operand;
SYMeTABLE *B~operand;
struct CODE *code«link;

typedef struct CODE~ CODE;
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/*+

s NAME:
b simulator.h
s
** SYNOPSIS:
ks #include "[vandellon.thesis]simulator"”
L 2 ] *
** PURPOSE:
g #include information needed to gather simulation
s -
** RETURNS:
s Not applicable.
L 2 ]
s MAINTENANCE:
ek 29-MAr-84 jvd created
s
e
..l/
struct block
int cur«contents;
int total;
}:
typedef struct block BLOCK;
struct facestats
struct facestats *link;
int name;
int cumetime;
int totaleent;
int seize«block;
int seized;
}:
typedef struct facestats FAC«STATS;

str

uct queestats

struct queestats *link;

int name;

int maxecontent;
int cumetime;

int totaleque;
int totaleent;
int zero«ent;

int curecontents;

}:

typedef struct que«stats QUE«STATS;
struct futeevents

struct fut«events *for«link;

struct futeevents *bckelink;

struct code *cur«block;

int BDT;

int truthebit;

FAC+STATS *pirefac;

int time+sez;

QUE«STATS *ptreque;

int time«que;

struct storestats *ptrestor;

int time+stor;

int blk«from;

int param[10];

}:
typedef struct fut~events FUT«EVENTS;
struct cur«events

struct cur«events *for«link;

334

statistics.



struct cur~events *bckelink;
struct code *cur«block;
int BDT;
int truthebit;
FACSTATS *ptrefac;
int timeesez;
QUE-STATS *ptreque;
int timeeque;
struct storestats *ptrestor;
int timeestor;
int blkefrom;
int param[10];
}:
typedef struct cur«events CUR-EVENTS;
struct storageestats
struct storage+stats *link;
char *stor~nam;
int capacity;
int cumetm;
int cumecontents;
int entries;
int cur«~cont;
in max+cont;
}:
typedef struct storage+stats STOR;

(2]




phase 1: PARSING ¢f the GPSS language

!

!

!

$link/executable=gpss gpss,gpspassl,gpserr,getword,keyword,label,strlab,-
prssim,prsstr,prsend,prssto,prsvar,prsfun,prsgen, -
prster,prsadv,prsass,prsgat,prstst,prsblkl, prstra,-
prsbik2,prsnum,prsolb,prslab,prsflo,getvar,itoa,-
conunary,vaddsub,vmulidiv,prsymtab,

! phase 2: PSEUDO CODE generation
gpspass2,crepsd,ps2tst, -
! phase 3: SIMULATOR

gpssim,simgen,simrnd.evaopr,evavar,evafun, fndcol, -
srtfut,putcur,addcur, remcur,evasto,crstor,fndstr, -
fndque, fndfac, -
sinadv,simass,simbr,simneg,simter,siment,simlev, -
simque,simdep,simsez,simrel,simcmp,simfac,simstor, -
simbne, -

report
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13. User Manual.

13.1. Introduction.

The following pages describe a subset of the GPSS language. This workable subset
consists of .

3 control statements
13 block definition statements
3 entity definition statements

and makes use of 4 numerical and computational attributes.

The following pages use the terminology integer, parameter, variable, function, and
storage when describing the operand specifications.

All parameters, variables, functions, and storages used in block definition statements
are to be of the form:

s * storage-label : storage specification
fn* function-label :  function specification
v*variable-label : variable specification
p*parameter-# :  parameter specification

unless otherwise specified in the documentation.

The thesis GPSS language implementation allows for a free-form style of coding; no
column restrictions are in place. Also, capital and lower cases letters are allowed. Please
note, when a label has been described in either upper or-lower case letters, the references
to that label, through out the program, must remain consistent.

The format for the GPSS command line is as follows:

$ gpss filename.extension

No qualifiers are allowed on the command line in this version of GPSS.
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13.1. Control Statements.

Statement:
Syntax:

END
Description:

This must be the last statement of the source GPSS program. This statement signals to
the first pass of the assembly phase that there is no more input and indicates the start of
the second phase.

Examples:
1. SIMULATE
END

Last statement in the GPSS program.
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Statement:

SIMULATE

Syntax:
SIMULATE

Description:

A SIMULATE statement requests a simulation run. Without a SIMULATE statement, the
GPSS model is parsed but not executed.

Examples:
1. SIMULATE
END

Execute the model.

339



Statement:

START

Syntax:
START A B, C
Operands:
Operand Required Description of operand Operand Specifications
A required run termination count integer
B print suppression indicator NP - no statistics
printed
NULL - print

C snap interval print count integer

Description:

Operand A specifies the number of terminations to be executed before printing the final
summary statistics. When the run termination count is decremented to zero or to a
negative value, the run terminates. Each time a transaction enters a TERMINATE block,
the run termination count is decremented by the TERMINATE statement's A-operand.
The B-operand is self-explanatory. Operand C is a count which will print a normal
statistical output when decremented to zero or to a negative value by the A-operand.

Examples:

1. START 10
Execute the model for 10 transaction terminations.

2. START 10, NP

Execute the model for 10 transaction terminations and do not print the statistical
resulits.

3. START10, , 2

Execute the model for 10 transaction terminations and print statistical resuits after
each 2 transaction terminations.
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13.2. Block-Definition Statements.

Statement:
Syntax:
ADVANCE A

Operands:

Operand Required Description of operand Operand Specifications

A required time delay variable, function, integer,
or parameter

Description:

This block is used to delay entering transactions for the amount of time specified by the
A-operand. The transaction is not denied entry into this block.

Examples:

1. ADVANCE 1
Delay the transaction in this block 1 time unit.

2. ADVANCE P*1
Delay the transaction for the amount of time specified in parameter 1.
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Statement:

ASSIGN

Syntax:
ASSIGN A, [sign] B
Operands:
Operand Required Description of operand
A required parameter number
B required value to be added to or
subtracted from the
_ parameter
sign  required addition or subtraction
operator
Description:

Operand Specifications
integer, parameter, function,
or variable

integer, parameter, function,
or variable

+ or -

This block enters or modifies the value of a transaction parameter. The value of operand
B is preceded by a + or -. The ASSIGN block never refuses entry to a transaction, and
the transaction always will proceed to the next sequential block.

Examples:

1. ASSIGN 1,-2
Decrement the contents of parameter 1 by 2.

2. ASSIGN 1,+P*2

Add the contents of parameter 2 to the contents of parameter 1.
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Statement:

DEPART

Syntax:
DEPART A, B
Operands:
Operand Required Description of operand Operand Specifications
A required number of the queue integer, parameter, variable,
or function
B number of units to be integer, parameter, variable,
removed from the queue; or function
default is 1

Description:

This block decreases the queue entity contents by the quantity specified by the B-
operand. If the B-operand in not specified, a default of 1 is assumed. No transaction is
ever refused entry to a DEPART block. A transaction does not have to remove the same
number of units which it added to a queue entity via a QUEUE block.

Examples:

1. DEPART 1 .
Remove 1 unit from queue 1.

2. DEPART V*VAR1, P*1

Remove the number of units specified by parameter 1 from the queue whose number
is given by the variable VAR1.
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Statement:

ENTER

Syntax:
ENTER A B
Operands:
Operand Required Description of operand Operand Specifications
A required storage number or name integer, parameter, label,
variable or function
B number of units of storage; integer, parameter, function,
default is 1 or variable

Description:

Operand A specifies the storage to be accessed, and the B-operand specifies the
number of the storage units to be occupied. This block does not permit the transaction
to enter if the storage units are full or unavailable. A transaction can enter a different
amount of storage units than it leaves via the LEAVE block. If the storage capacity is
available, the transaction can enter the block, causing the storage amount to be
decremented by the value contained in the B-operand. if the B-operand is not specified,
the storage amount is decremented by 1.

Examples:

1. ENTER S*STORAGE1
The storage specified by the storage label, STORAGE1, is decremented by 1.

2. ENTER 3 2
Storage number 3 is decremented by 2.
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Statement:

GATE

Syntax:
GATE A B, C
Operands:
Operand Required Description of operand Operand Specifications
A required comparison qualifier U facility used
NU facility not used
SF storage full
SE storage empty
SNF  storage not full
SNE storage not empty
B required entity number or name storage label, function,
‘ variable, integer, or
parameter
C exit when condition not label
satisfied

Description:

The GATE block alters or impedes the flow of transactions through the model. The
status of the particular facility or storage area is tested according to the comparison
qualifier specified by the A-operand. If the condition is true, the transaction enters the
next biock. If the condition is false, the transaction transfers to the label specified in the
C-operand, if specified. Otherwise, the transaction is delayed from entering into the
block until the test becomes true.

Exampies:

1.

GATEU 1, LABEL1
Facility 1 is tested to see if it is utilized. If the comparison is true, the transaction
continues to the next block. If faise, the transaction goes to the program area
specified by LABEL1.

GATE SF S*STORAGE1, LABEL1

The storage specified by the name STORAGE1 is tested to see if it is full. If the
comparison is true, the transaction continues to the next block. If false, the
transaction goes to the program area specified by LABEL1.
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Statement:

GENERATE

Syntax:
GENERATE A, B
Operands:
Operand Required Description of operand Operand Specifications
A required mean integration time integer, variable, function,
B time spread integer, variable, function,
Description:

This block creates transactions to enter the model at the next sequential block. The
creation rate of transactions is specified in terms of an "intercreation" time between
successive transactions. The time when the transaction is created is in the range of 'A-
operand - B-operand’ to 'A-operand +B-operand’, if the B-operand is a constant; a
random number generator is used to develop an equal distribution in the specified range.
The time when the transaction is created is in the range of 'A-operand * B-operand’ to
'A-operand * B-operand’, if the B-operand is a function or variable.

Examples:

1. GENERATE 100, 5
Generate a transaction in the range of every 95 to 105 time units.

2. GENERATE FN*FUNC2, V*VAR3

Generate a transaction in the range of every 'FUNC2 * VAR3' to 'FUNC2 * VARY3
time units.

346



Statement:

LEAVE

Syntax:
LEAVE A B
Operands:
Operand Required Description of operand Operand Specifications
A required storage name or number integer, variable, function,
parameter, or label
B number of units of storage; integer, variable, function,
default is 1 or parameter

Description:

The LEAVE block makes available previously occupied contents in a storage entity. This
block never refuses entry to a transaction. The storage area specified by the A-operand
has the amount of storage specified in the B-operand made available. |f the B-operand
is not specified, the default is 1 unit of storage.

Examples:

1. LEAVE S*1, 2
Storage 1 has its storage amount increased by 2.

2. LEAVE S*STORAGE1

The storage specified by the name of STORAGE1 has its storage amount increased
by the default of 1.
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Statement:

QUEUE

Syntax:
QUEUE A B
Operands:
Operand Required Description of operand Operand Specifications
A required number of the queue integer, variable, function,
or parameter
B number of units to be added integer, variable, function,
to the queue; or parameter
default is 1
Description:

The QUEUE block is provided to select points in the model where queue sizes need to
be measured. No transaction is ever refused entry into a QUEUE block. This block adds
the number of units, specified by the B-operand, to the contents of the queue,
referenced by the A-operand.

Examples:

1. QUEUE 1, 2 .
Queue number 1 gets 2 units of the queue used by the incoming transaction.

2. QUEUE 1

Queue number 1 gets the default of 1 unit of the queue used by the incoming
transaction.
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Statement:

RELEASE

Syntax:
RELEASE A
Operands:
Operand Required Description of operand Operand Specifications
A required number of the facility integer, variable, function,
or parameter
Description:

This block releases a facility previously seized via the SEIZE block, therefore making it
available for another transaction. The transaction is never refused entry into the
RELEASE block. The releasing transaction must be the transaction which had previously
seized the facility.

Examples:

1. RELEASE 1
Release facility 1.
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Statement:

SEIZE

Syntax:
SEIZE A
Operands:
Operand Required Description of operand Operand Specifications
A required number of the facility integer, variable, function,
or parameter
Description:

This block seizes a facility, making the facility unavailable to any other transactions. A
transaction cannot enter the SEIZE block if the facility is being utilized. Operand A
contains the index number of the facility to be seized.

Examples:

1. SEIZE 1
Seize facility 1.

350



Statement:

TERMINATE

Syntax:
TERMINATE A
Operands:
Operand Required Description of operand Operand Specifications
A number of units by which integer

the run termination count
is reduced

Description:

This block destroys the entering transaction, thus removing the transaction from the
model. A TERMINATE block never refuses a transaction entry. The run termination
count is decremented by the value specified by the A-operand. If the A-operand is not
specified, the transaction is destroyed but the run termination count is not decremented.

Examples:

1. TERMINATE
The transaction is destroyed but the run termination count is not decremented.

2. TERMINATE 10
The run termination count is decremented by 10 units.
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Statement:

TEST

Syntax:
TEST A B, C, D
Operands:
Operand Required Description of operand Operand Specifications
A required algebraic comparison E equal to
L - less than
G - greater than
B required SNA to be compared parameter, variable, integer,
or function
C required SNA to be compared parameter, variable, integer,
) to B or function
D label valid label
Description:

This block controls the flow of transactions by testing the algebraic relation between
operand B and operand C. If operand D is not specified, transactions cannot enter the
TEST block until the algebraic relation is true. If operand D is specified, transactions are
never refused entry into the block. If the relation between the B and C operand is true
as specified by the auxiliary operand A, the transaction proceeds to the next block. |If
the relation is false, the transaction proceeds to the block specified by operand D.

Examples:

1. TESTE P*1, 1
Delay the transaction until the contents of parameter 1 is equal to 1.

2. TESTL V*ABC, 2, LABEL1

If variable ABC is less than 2 continue to the next block, else if false go to the block
defined by LABEL1.
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Statement:

TRANSFER

Syntax:
TRANSFER B
Operands:
Operand Required Description of operand Operand Specifications
B required label valid label
Description:

This block unconditionally transfers the transaction to the program block specified by the
A-operand.

Exampiles:

1. TRANSFER ,LABEL1
Transfer the flow of the program to the block specified by the label, LABEL1.
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13.3. Entity-Definition Statements.

FUNCTION

label FUNCTION A B
decimall, integer1 / decimal2, integer2 / ... / decimaln, integern

Statement:
Syntax:
Operands:
Operand Required
label required
A required
B required

decimain required

integern  required

Description:

Description of operand Operand Specifications

function label valid liabel

random number specification R

function and number of Dn where n is the number
points points

number in the range 0.0 - 1.0 decimal number in the form
0.n or .n, where n can
be muitiple integers

vaiue of the range integer value

The FUNCTION card defines a standard numerical attribute, the type of function, and the
number of points that make up the function. Operand A for this project is only defined -

for one random number.

Operand B for this project can only be defined to be a

discrete function with number of points n. Each function must have at least two points

defined.

Examples:

1. FUNC1 FUNCTION

0.1,10/0.55,2

R, D2
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Statement:

STORAGE

Syntax:
label STORAGE A
Operands:
Operand Required Description of operand Operand Specifications
label required storage label integer or valid label
A required number of storage units integer

Description:

This card defines the capacity of each storage area that is used in the model. The A-
operand contains the capacity assigned to the storage area. Only one storage area can
be defined by each STORAGE statement.

Examples:

1. STOR1 STORAGE 1
The storage area STOR1 is defined to have a capacity of 1 unit.
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Statement:

VARIABLE

Syntax:
label VARIABLE A
Operands:
Operand Required Description of operand Operand Specifications
label required variable label valid label
A required variable definition integer, function, other
previously defined variables,
and parameters are legal
arithmetic units;
+, - *, and / are legal
arithmetic operators
Description:
This statement defines an arithmetic variable. The variable is evaluated from left to right,
with * and / given priority over + and -. No parentheses are allowed.
Examples:

1. VAR1 VARIABLE 32*9 + P*2
The variable, VAR1, multiplies 32 by 9 and adds the result to the contents of parameter
2.
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