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ABSTRACT

A MODIFIED BASIC COMPILER IN PL/I
FOR THE M6800 MICROPROCESSOR

Fred Esenwein
Master of Science in Engineering

Youngstown State University, 1980

This paper presents a compiler which accepts a
modified version of BASIC programming language as input, and
produces hexadecimal assembly code for the Motorola M6800
microprocessor as output.

Included are discussions of microprocessor design
considerations, compiler architecture, and the compiler
program itself.

Finally, as a demonstration, the control of a real
system is implemented by means of a microprocessor control-

ler for which the operating program is written in BASIC.
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CHAPTER I

INTRODUCTION

Purpose and Preliminary Concepts

It is difficult to overstate the impact of
recent developments in microprocessor technology upon
industrialized society. These compact, relatively in-
expensive computer systems are finding applications in
such diverse areas as business, eduéation, transportation,
and entertainment. The advent of the microcomputer has
particularly benefitted the field of industrial control.

Dedicated control functions which would have
previously been accomplished using hard-wired logic are
now being implemented with microprocessor controllers.

This results in a substantial savings in design time,
provided that the necessary software can be developed expe-
ditiously. A technique is presented here which simplifies
the development of software for the Motorola M6800 micro-
processor.

Microprocessor machine code is a collection of
hexadecimal words that, in program form, is nearly useless
to all but the most experienced programmer. A mnemonic
form is available, but if it must be assembled by hand using
pencil and paper, the process is slow and tedious. It is

desirable to write the source program in a higher level



language like BASIC or FORTRAN, and then invoke a machine
translation of that source program into hexadecimal codes
required by the microprocessor. Such packages are avail-
able from major manufacturers of microprocessor products
as software support for their development systems. Un-
fortunately, these development systems are expensive enough
to be unaffordable for many small businesses and all but a
few individuals. This paper presents a compiler in PL/I
which translates BASIC source code into M6800 machine lan-
guage. Anyone with access to a time-sharing host computer
is thereby able to develop microprocessor based control

system software in BASIC language.

Approach

Industrial control requirements vary widely. In
many instances intelligent control is needed, but the com-
puting power of either a mainframe computer or a minicomputer
would constitute an overkill situation. It is to these ap-
plications that the microcomputer is ideally suited. As a
simple dedicated controller, the microcomputer is not re-
quired to perform complex mathematical operations. It is
often not interfaced with a line printer. These and other
simplifying factors lead to modification of the BASIC pro-
gramming language for purposes of dedicated control. A

later section will deal with the development of this modified

BASIC language.



Although any of several microprocessors could be
programmed in BASIC by means of a compiler similar to the
one presented here, the Motorola M6800 was chosen in this
particular case. The M6800 is an industry standard, and is
supported by a wide variety of peripheral devices. In
addition, a microcomputer built around the M6800 CPU was
available to the author at the time this project began.
Thorough testing of algorithms throughout the development
of the compiler was therefore possible.

The compiler itself is divided into three separate
parts: lexical analysis, syntax analysis, and code genera-
tion. The lexical analysis phase breaks each line of source
code down into its component parts and checks for elementary
errors. Syntax analysis discerns from the order of words
and phrases in the source code what action must be performed
by the program. These actions are translated into micro-
processor machine code by the code generator.

The chapters which follow discuss the details in-
volved in each segment of the compiler and how they accom-
plish the translation of BASIC into M6800 code. Chapter I
has explained the purpose and basic approach for this paper.
Chapter II deals with the peculiarities of the M6800 micro-
Processor and BASIC programming language. In Chapter III,
the compiler proper is discussed, while Chapter IV presents
results. A user's manual, PL/I listings for the compiler,
sample programs, a demonstration program, and a glossary of

compiler terms constitute the five appendices.



CHAPTER II
DESIGN CONSIDERATIONS

M6800 Hex Code as Compiler Output

Prerequisite to the design of a compiler that
produces proper hex code for the M6800 microprocessor is
an understanding of the features, limitations, and general
operation of the machine itself. A cursory examination of
M6800 fundamentals is therefore in order.

A program for the M6800 consists of a series of
instructions, each of which is followed by one or more op-
erands. There are over one hundred hexadecimal instruc-
tions (opcodes) for the 6800 MPU [1]. It is the task of the
compiler to express a source program, which is written in
BASIC, solely in terms of this instruction set.

Many instructions cause the MPU to either store

data in memory or to retrieve data from memory. When this
is the case, the programmer often has the choice of addres-
'sing the desired memory location in one of several ways.
The four possible choices are the immediate, direct, in-
dexed and extended addressing modes. Efficient use of avail-
able memory and speed of execution can be maximized by the
Proper choice of addressing mode.

When an instruction is executed in the immediate

addressing mode, the byte immediately following the opcode



is used as data. This is useful when the data does not
change during the execution of the program.

Direct addressing interprets the byte following
an opcode as a pointer to the memory location from which the
data for the operation is to be retrieved. Since the 6800
MPU uses a 16 bit address bus, a specific memory location
can not be completely defined by one eight bit byte. Direct
addressing assumes the higher order byte to be 0016’ Direct
addressing is sometimes called zero page addressing.

The use of extended addressing allows any memory
location to be accessed via the 16 bit address bus. An op-
code is followed by two bytes in the program, the first of
which is the higher order byte of the address where the data
resides, and the second of which is the lower order byte.
This mode of addressing requires more execution time, but it
is more flexible than immediate or zero page modes.

Indexed addressing will not be discussed in this
paper.

The need for an understanding of various addressing
modes will become apparent later when memory assignment is
discussed.

Although the 6800 MPU is capable of addressing over
64,000 memory locations, very few systems actually incorpo-
rate that much memory. Indeed, memory size is a limiting
factor in almost all microprocessor system designs. The
Mmachine used by the author is marketed by Heath Company. It
has only 512 bytes of random access memory (RAM). Of this,



addresses 00C5 through OOFF are reserved for use by the
operating system [2]. This lack of memory places severe
restrictions on the configuration of a BASIC compiler to be
used with this machine. The size of the BASIC source program
acceptable for compilation is likewise restricted.

Input/output (I/0) devices are assigned addresses by
the system designer. Transfers of data between I/0 devices
and the MPU are handled exactly like memory transfers.
Generally speaking, I/0 devices are assigned addresses above
the highest address assigned to a RAM element.

This completes the overview of microprocessor fun-
damentals relevant to the development of the BASIC compiler.
A detailed treatment of this subject is outside the scope of
this paper. Readers who are not familiar with the operation
of the Motorola M6800 should seek a good tutorial such as
the Heathkit individual learning program [1] .

As stated previously, the output of the BASIC com-
piler is a program in hexadecimal codes that are part of the
M6800 instruction set or data. This can be enhanced for
ease of human interpretation by the addition of mnemonic
instructions and comments in English. These concepts are

incorporated into the finished BASIC compiler.

Choice of BASIC as Source Language

Although no single high level computer language is
best for all applications, BASIC seems to be a good choice

in this instance. It is easily learned and universally used.



In addition, with minor modifications, it is ideally suited

for industrial control functions.

Many versions of BASIC are currently in use. Some

are so expanded with respect to the original Dartmouth BASIC

that they approach FORTRAN or PL/I in complexity. Table 1

shows commonly used elements of BASIC language as derived

from Digital Equipment Corporation's BASIC-PLUS [3].

TABLE 1

FUNDAMENTAL ELEMENTS OF BASIC

Operators Functions Statements
- ABS LET
+ ATN PRINT
i coS GOTO
* DEF INPUT
4 EXP STOP
= INT END
( LOG IF
) RND FOR
> SGN NEXT
< SIN GOSUB
) SQR RETURN
ol TAN DIM
REM
o DATA
<> READ
RESTORE
ON
matrix operations
alphanumeric operations
file handling operations

There are many items in the above listing that serve

No useful purpose as far as dedicated industrial control is

concerned.

On the other hand, there are some instructions

WILLIAM F. MAAG LIBRARY
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that would be very nice to have which do not appear above.
The task at hand becomes one of deleting those statements,
functions, or operators which are either meaningless or
worthless to the intended application, and of adding special
statements, functions, or operators to facilitate working
with the microprocessor.

First of all, the PRINT statement is meaningless
without a printer. While data manipulation on a mainframe
computer almost invariably results in a report from the
system printer, printers are often left out of microproces-
sor systems altogether. When they are incorporated, they
may be treated just like any other I/0 device. The PRINT
statement is therefore of little use and will be deleted.

Similarly, the alphanumeric and quoted text features
serve a limited usefulness and are also deleted.

The INPUT statement is a system command. It is
used in conjunction with a terminal for interactive pro-
cessing. Any time the INPUT statement is encountered in the
execution of a BASIC program, the execution halts and the
user is prompted to enter a value at the terminal. Inter-
active processing is not a concern here, so the INPUT state-
ment is deleted.

File handling statements are nice for organizing data
in applications like payroll management or license plate
registrations. They are not necessary in this case.

Matrix operations have been dropped for two reasons.

First of all, matrices require tremendous amounts of storage.



Secondly, matrix operations are of very little use in a real
time control system. In most cases the real time event
would be long past by the time the matrix operations were
completed.

All of the BASIC functions are deleted with the ex-
ception of SQR. SQR is retained as an academic exercise in
the development of functional algorithms.

All of the operators are retained.

The statement list is now down to a much more
manageable size. At this point, however, there exists a
total lack of I/0 statements for peripheral devices. This,
of course, is a direct result of the elimination of the PRINT
and INPUT commands. They must now be replaced by more gen-
eral I/0 statements.

The problem with the PRINT and INPUT statements is
that they address only two devices, whose addresses are known
to the mainframe computer by design. The microprocessor must
be able to accept data from or transmit data to a multitude
of devices at arbitrary addresses. This is accomplished by
defining two new BASIC statements, RDIN and WRTOUT. These
statements, in conjunction with the addresses of the appro-
priate I/0 devices, allow the exchange of data between the
6800 MPU and its peripherals. Use and syntax of these new
Statements are demonstrated in Appendix A.

One more change is necessary. The character "e@"

Must be substituted for the up-arrow operator. No up-arrow

€Xists on the IBM terminal through which this program was



developed.
This concludes the modification of the BASIC lan-

guage. Table 2 summarizes the results.

TABLE 2
ELEMENTS OF MODIFIED BASIC

Operators | Functions Statements

SQR LET
GOTO
STOP
END

IF

FOR
NEXT
GOSUB
RETURN
REM
DATA

) READ

) RESTORE
) RDIN
WRTOUT

« AV e~ 1 ® ¥+ 1|

No attempt to instruct the reader in the use of
this modified version of BASIC is made here. A complete

user's manual appears in Appendix A.
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CHAPTER III

SYNTHESIS OF A COMPILER IN PL/I
FOR THE GENERATION OF M6800 HEX
CODE FROM BASIC SOURCE PROGRAMS

Compiler Architecture and Operation

A compiler translates a higher level programming
language into machine language acceptable to the computer
being programmed. This is accomplished in three major
steps: (1) lexical analysis, (2) syntax analysis and inter-
pretation, and (3) code generation.

The purpose of lexical analysis 1is to break the
source program down into a series of basic elements (tokens),
and to discover elementary errors. Each line of source text
-1s scanned sequentially. Identifiers (variable names), lit-
erals (constants), and terminal symbols (operators and key-
words) are individually broken out of the source line,
checked for validity, and entered into the parse table. The
Source program is then converted into a series of "uniform
Symbols". Each entry in the uniform symbol table is three
characters long, and is accompanied by a pointer showing
where in the tables the actual token may be found. For in-
stance, a uniform symbol table entry like "TRM 4" refers to

the fourth token in the terminal table.
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The use of uniform symbols makes comparison of long
character strings unnecessary. It also makes later phases
of the compiler less complicated.

The outputs from the lexical analysis phase are
identifier (IDN), literal (LIT), and uniform symbol tables.
Lexical analysis also provides input to the error table if
mistakes in the source program are detected. The terminal
(TRM) and keyword (KEY) tables are permanent tables and are
used by lexical analysis as input. All of the above tables,
with the exception of the error table, are forwarded as
inputs to the syntax analysis phase.

Once through the lexical analysis phase, the compil-
er has ascertained that the source program is made up of a
series of allowable tokens. Howevér, if the program is to
have any meaning, the tokens must be arranged in the proper
order according to the rules of syntax for the source
language.

During syntax analysis the uniform symbol table is
scanned sequentially while the computer looks for a mean-
ingful phrase. When a meaningful phrase is recognized, the
compiler breaks it down into elementary operations and enters
the information into a matrix. Each entry of the matrix
consists of a simple operator and one or two operands. In
this way complex expressions are reduced to several simpler
operations.

As before, if any syntax errors are discovered

| during the course of the syntax analysis, they are recorded
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in the error table.

The matrix is an intermediate form of the program
that is derived solely from the source program and is in no
way related to the machine for which the compiler is used.
In other words, up to this point, the compiler is "machine
independent"”. In the next phase, which is code generation,
the output must be tailored for a specific piece of hard-
ware.

The code generator translates each line of the
matrix into machine code. The compiler uses a code gen-
eration routine dictated by the matrix operator along with
the matrix line operands to output a machine language equiv-
alent of the matrix line. Each matrix line may actually
result in several lines of machine code.

Compiler theory is the subject of many books. The
material in the above discussion was drawn largely from a
work by John J. Donovan [4]. The chapter on compilers
should be of interest to the reader desiring a deeper under-
- standing of the ideas involved.

The modified BASIC to M6800 hex code compiler, which
'1s the topic of this paper, was developed according to the
geéneralized model of the compiler just presented. The high-
er level language input is the modified BASIC of Appendix A,
and the machine language output is Motorola M6800 hexadec-
imal code.

The compiler itself is a computer program, written

N PL/T which accomplishes the tasks of lexical analysis,



syntax analysis, and code generation on an IBM 370 computer.
Because of its structure and ability to perform string op-
erations with relative ease, PL/I was chosen over the other
higher level languages available for the development of this
compiler.

As previously stated, there are certain areas within
the microprocessor's memory of which the compiler may not
avail itself when making memory assignments. Figure 1 shows

the memory map for the author's system.

SYSTEM HEXADECIMAL USER
ASSIGNMENTS ADDRESSES ASSIGNMENTS
MONITOR ROM FFFF NOT AVAILABLE
( OPERATING
SYSTEM) FCOO
NOT ASSIGNED FBFF I/0 DEVICES

€200
RESERVED FOR C1FF NOT AVAILABLE
KEYBOARD, DIS-
PLAYS, AND
MONITOR C000
NOT ASSIGNED BFFF 1/0 DEVICES
0200
USER RAM 01FF PROGRAM
0100
RESERVED FOR OOFF NOT AVAILABLE
MONITOR 00C5
USER RAM 00C4 DATA, CONSTANTS,
VARIABLES, TEM-
| 0000 PORARY STORAGE

Fig. 1. Memory Map.
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Addresses 0000 through 01FF are occupied by RAM
devices. The system, however, has reserved a section of
memory for the microprocessor's operating system in the
middle of user RAM. The compiler has therefore been design-
ed to begin address assignments for the actual program at
address 0100. If the program were started at a lower ad-
dress, provision would have to be made for execution to
branch around the reserved locations. The addresses 0000
through 00C4 are used by the compiler for the storage of
data, constants, variables, and temporary values. These
items are frequently transferred to and from the MPU during
program execution, so placing them in zero page allows the
advantage of using the direct addressing mode.

The remaining memory addresses that are not reserv-
ed for system use may be assigned to I/0 devices.

The necessary theory and physical constraints have
now been brought into focus. The next section deals with

the PL/I program that produces M6800 code from modified
BASIC input.

Discussion of PL/I Routines

A flow chart of the compiler appears in figure 2.
The reader may also wish to refer to the PL/I listings of
compiler routines which appear in Appendix B. Each PL/I
routine is discussed individually below. The routines are
Presented in three groups corresponding to the lexical, syn-

tax, and code generation phases of the compiler.



Terminal

Table

Keyword
Table

Fig

BASIC
Program

Lexical 7\
Analysis \L

Error
Table

ar

Identifie
Table

Uniform
Symbol
Table

W

l Literal
Table

§IEE§§
Analysis \l/

Error
Table

e

Data
Table

Code
Generation

Note: Underscores
Indicate Permanent
Files.

2. Modified BASIC

to M6800 Hex Code Compiler Flow Chart.
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Control

To coordinate the execution of these three phases,
it is first necessary to write a driver routine. The PL/I
program called CONTROL directs the compilation of the mod-
ified BASIC source code. This is accomplished by invoking
the appropriate subroutines during the execution of each
phase.

CONTROL begins by reading an entire line of source
code. Each line of source code is assigned a sequential
number at this time to make locating errors easier for the
user. The compiler checks the line for elementary errors.
If errors are found, they are noted in the error table and
execution resumes with the next line of source code. If
there are no errors, tokens are isolated from the source
line and placed in a parse table for further processing.

One token at a time, the compiler searches through
the permanent tables looking for a token match. If a match
is found, an entry is made in the uniform symbol table and
execution continues with the next token.

If a match is not found in the permanent tables, the

token is checked against the literal and identifier tables.
As before, if a match is found, an entry is made in the uni-
form symbol table. If the token is still not contained in
any of these tables, then it is checked against the defini-
tions or literals and identifiers. Entries are made in the
E uniform symbol table and either the literal or idéntifier
_table if the token is found to be valid. Otherwise, the
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only conclusion is that the token is an illegal character
string. This information is sent to the error table.

Execution continues in like manner, one token after
another, until all the tokens in the source program have been
examined. The result is a complete uniform symbol table, and
filled literal and identifier tables with no duplicate en-
tries.

Once the uniform symbol table has been established,
the compiler proceeds with syntax analysis, working with one
line of source code at a time, as taken from the uniform
symbol table.

The first thing which must appear at the beginning
of a new line is a valid line number. An invalid line num-
ber in the first position causes the generation of an error
message. Execution then skips around the remainder of the
tokens in that line and begins again at the start of the
next source line in the uniform symbol table. In fact, the
discovery of an error anywhere within a program line during
syntax analysis will result in this same action.

According to the rules of syntax for BASIC, a key-
word must always appear in the second position. For every
BASIC keyword, there is an associated action routine in the
compiler which processes the remainder of the source line.
When the syntax analyzer reads the second token in a source
line from the uniform symbol table, it checks this token
against valid keywords until a match is found. If no match

is found, an error is indicated.
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A valid keyword in the second position causes execu-
tion to transfer to an action routine where the remainder of
the line is checked for syntax, interpreted, and finally
converted into matrix entries for use by the code genera-
tion phase.

The last statement in any BASIC program must be END.
The compiler checks for this during syntax analysis and
issues an error message if the condition is not met.

Although the entire source program is scanned for
lexical and syntax errors, an error of any kind causes com-
pilation to halt at the end of syntax analysis. Code gen-
eration is thus suppressed and the programmer is obliged to
correct his source program before attempting to compile
again.

If the execution continues through the lexical and
syntax phases without incident, the final task of code gen-
eration is undertaken.

The purpose of the code generation phase is to con-
vert the source program, now in matrix form, into micropro-

eéssor hex code and to make memory assignments within user
RAM.

The compiler begins at address 0000 and assigns data,
literals, identifiers, and temporary storage values to zero
Page locations. The compiler then begins reading matrix
lines, one at 2 time, and generating equivalent micropro-
Cessor code,

This microprocessor code is entered in consec-

uti i
¢ Ve memory locations, beginning at address 0100.
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Code generation works in much the same way as syn-
tax analysis. The compiler reads a matrix line. Each
matrix line consists of an operator and one or two operands.
Corresponding to every matrix operator is a code generation
subroutine. When a matrix operator is recognized, execution
is transferred to the associated code generation subroutine
where microprocessor code is generated according to the op-
erands in the matrix line.

This completes compilation of the source program.
CONTROL sends the source listing, the error table, the term-
inal table, the literal table, the identifier table, the uni-
form symbol table, and the data table, along with the finish-
ed microprocessor hex code version of the source program to
the system printer. The matrix is available in a file
called MATRIX DATA.

The discussions which follow deal with the various

subroutines used by CONTROL during the course of compila-

tion.

w : Lexical Phase

Parsing the Source Code

Each line of BASIC source code is resolved into its

component parts (tokens), or parsed, by a PL/I routine called

PARSE2, PARSE2 scans the source line looking for blanks,

terminal Symbols, or operators which delineate tokens. The
Characters between delimiters are assumed to be tokens and

4

.r *
. € entered into the parse table in the order in which they
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are encountered. PARSE2 places a "$" symbol in the parse
table at the end of each source line to serve as a line's

end flag for the syntax phase.

Discovery of Elementary Errors

ERRCHK examines an entire source line and looks for
three error conditions: (1) no numeric in column one, (2) a
line number of more than five digits, and (3) characters be-

yond column 72.

The REMARK Statement

A PL/I routine called REMARK is called by CONTROL
whenever a REMARK statement is encountered in the source
code. The appearance of "REM" in the parse table when the
compiler is building the uniform symbol table causes the
compiler to skip to the next program line. No entry is made
in the uniform symbol table for any token appearing in the

REMARK statement. Anything contained in a REMARK statement

is therefore ignored.

Recognition Routines

All tokens must be classified as terminal symbols,
keywords, identifiers, or literals. The definitions of
these different types of tokens are contained in the recog-
nition routines.

TRMREC, IDNREC, LITREC, KEYREC, and HEXREC are
falled by CONTROL to classify a token found in the parse
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table as a terminal symbol, identifier, literal, keyword, or
hexadecimal literal, respectively. Once recognized as a
specific type of token, an entry is made for the token in

the uniform symbol table.
Syntax Phase

Checking for a Valid Line Number

The routine called TGTCHK checks to see if the first
token in a new source line from the uniform symbol table is
a valid line (target, for branching) number. To qualify, it

must be a literal, and it must be all numeric.

Action Routines

The remainder of the syntax routines are action
routines which are called by CONTROL when keywords are en-
countered in the uniform symbol table. Every keyword in

BASIC language indicates a specific set of operations to be

performed on the tokens which follow it. The action routine
for a given keyword discerns the meaning of the phrase
following that keyword according to the rules of syntax for
BASIC and outputs a series of matrix lines which convey that
meaning to the code generation phase.

All keywords have associated action routines. In-
cluded are LETAR, RDINAR, DATAAR, RETRNAR, STOPAR, WTOUTAR,
IGOTOAR. RESTRAR, READAR, ENDAR, FORAR, NEXTAR, and GOSUBAR.
gﬁese PL/I routines generate matrix entries for LET, RDIN,

ATA, RETURN, sToP, WRTOUT, GOTO, RESTORE, READ, END, FOR,
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NEXT, and GOSUB modified BASIC statements, respectively.

The action routines labeled IFAR and CDX are used
together to process the IF statement. The IF statement con-
sists of two arithmetic expressions on either side of a
relational operator. CDX is used to process the condition
on the left hand side of the relational operator and the
assignment CXL = CDX is made. Similarly, CDX is used to
process the condition on the right hand side of the rela-
tional operator and the assignment CXR = CDX is made.
Finally, the IF action routine generates matrix entries that
compare CXL to CXR prior to making a branch decision.

As before, an error anywhere within the program
line results in output to the error table and sends execu-

tion to the beginning of the next source line.
Code Generation Phase

Code Generation Routines

The code generation subroutines are used by CONTROL
to translate the program as it appears in the matrix into
M6800 microprocessor hex code. Each matrix line begins with
an operator which, when encountered, sends execution to the
code generation subroutine associated with that particular
OPerator. This usually results in several lines of micro-
Processor code for each matrix line.

The code generation subroutines are easily identi-

fied. Each ig given a name which begins with the matrix
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operator it services, and ends in "CG" or "G". For example,
RTRNCG 1is the code generation subroutine for the RETURN op-
erator.

Table 3 summarizes the PL/I code generation sub-

routines and the matrix operators with which they are asso-

ciated.
TABLE 3
CODE GENERATION SUBROUTINES
Code Matrix
Generation Operator
Subroutine
READCG READ
STOPCG STOP
ENDCG END
MTPLYCG * (multiplication)
RESTRCG RESTORE
EQUALCG = (equality)
PLUSCG + (addition)
MINUSCG - (subtraction)
DIVIDCG 4 (division)
EXPCG @ (exponentiation)
SQRCG SQR (square root)
RDINCG RDIN
WTQUTCG WRTOUT
GOSUBCG GOSUB
GOTOCG GOTO
RTRNCG RETURN
BRANCHG assigns destinations to branch statements
NEQCG not equal
CONEQCG conditionally equal
LTCG less than
GTCG greater than
GEQCG greater than or equal
LEQCG less than or equal
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Utility Routines

The remaining PL/I routines are used by the code
generation subroutines to accomplish routine, repetitive
tasks.

HXDCCON converts a hexadecimal number to a decimal
number. DCHXCO and DCHXCO2, on the other hand, convert
decimal numbers to hexadecimal equivalents.

HEADING and RITEOUT are used to format the micro-

processor code output that is sent to the system printer.
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CHAPTER IV

RESULTS

Compiler Output

The report which the user receives from the IBM
370's printer at the completion of compilation consists of
two parts: (1) the M6800 microprocessor code version of the
source program, which is of primary interest, and (2) supple-
mental information to aid in the location of a problem,
should one arise during compilation. The reader may wish to

refer to one of the sample programs in Appendix C for the

discussion that follows.

The microprocessor code version of the program is
printed out at fifty lines to a page, with each page headed
S0 as to make interpretation of the results easier for the
user. In the first column are hexadecimal addresses for
memory locations within user RAM. The second column lists

‘ the hexadecimal values that are to be programmed into the

- Microprocessor. The first two columns alone are sufficient
~ information for the user to enter and run his program on the
Me800 microcomputer.

The last two columns are informatory in nature.
Column number three is headed "MNEMONICS/DECIMAL CONTENTS".
Hanntains Mnemonics associated with various opcodes, which

nov 29 = . g
Ould be familiar to all experienced microcomputer users.
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When helpful for clarity, certain decimal equivalents of
hexadecimal constants appear in this column as well.

The last column describes the program in English
phrases. This information, along with that in the previous
column greatly enhances the program's readability.

When branch statements are encountered during com-
pilation, it often occurs that the address within the micro-
processor's memory to which execution is to be sent is at
the time unknown. For this reason, all branch statements
are saved until the compilation of the source program is
complete. At that time, all memory assignments have been
made, and the branch statements are listed in one block at
the end of the printed output. Meanwhile, on the first
pass, the memory locations to be filled with branch state-

ments are simply filled with "XX".

Any time the hexadecimél contents are listed as

"XX", it should be understood that the actual contents of
that memofy location do not matter. This convention is
carried over into the locations reserved for computed values
Such as variable names. Since these locations will be
written into later, the actual contents before execution of
the microcomputer program can be anything.

Notice that memory addresses are assigned sequen-
ally, beginning with 0000, for data, constants, variables,
1?“ temporary storage locations. Memory assignment then

PS To address 0100 and continues to the end of the pro-
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At the end of the program listing, the user is
reminded to start execution of his program from address 0100.
The total amount of microprocessor memory required for the
program is also given, in bytes. This information is very
useful to the designer, because he can write a program to
perform his control function, compile it, and know exactly
how much RAM he must include in his system before actually
purchasing any hardware.

Following the M6800 code program is a listing of the
modified BASIC source program exactly as it was written by
the user. The program lines are numbered consecutively on
the right hand side. The error table on the next page of
the printed output lists errors, if any, along with source

'; line numbers corresponding to the ones found to the right of

the BASIC code.

The last pages of the printed output contain the
ma jor tables used or created during compilation. They could
easily be deleted from the report, but are included here for
completeness. They might also be helpful in locating unusual

Problems encountered during compilation.

Application to HO Railroad Control

The final test of the results claimed in this paper
’%h to build a working, physical system and control it with a
LCrocomputer, using a control program written in BASIC and
ﬁfislated to microcomputer codes by means of the modified

,%;C to M6800 code compiler presented herein.
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The system chosen for purposes of demonstration is
a model railroad. Parts for this set up are inexpensive and

readily available. The track layout is shown in figure 3.

Start

SW3

NS

Fig. 3. Configuration of Train Track.

As can be seen in figure 3, a train starting from

the location indicated may take any one of four circular
~ paths defined by: (1) the large outside ellipse, (2) the
inside circle, (3) the right hand ellipse consisting of the
right side of the outside ellipse and the left side of the
inside circle, or (4) the left hand ellipse consisting of
the left side of the outside ellipse and the right side of
;fhe inside circle.

Position sensors are located at points A and B,

ch are the only two points common to all four possible
paths., 4 cadmium sulfide photoresistor is positioned be-

€ath the track bed at each location, with miniature incan-

Seent lights above. These position sensors act as input
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devices.

The output devices are, of course, the four remote
control switches labeled SW1, SW2, SW3, and SW4.

A microcomputer controller, acting on the informa-
tion supplied by the position sensors can actuate the proper
switches at the proper times to cause the train to follow a
predetermined sequence of paths according to the program in
its memory. However, before the microcomputer can communi-
cate with the system it is to control, a suitable electronic
interface must be constructed.

The switches used in this set up are three terminal,
solenoid actuated devices. The application of 17 VAC to one

pair of terminals causes the switch to set for straight

through. Voltage applied to the other pair of terminals
(one terminal is common in both cases) causes the switch to
set for turn out. Three binary combinations are therefore
sufficient for driving each switch. We choose them to be 00
for no action, 01 for straight through, and 10 for turn out.
Motorola manufactures an integrated circuit device

;ealled the Peripheral Interface Adapter (PIA). It is in-
?ended to simplify the chore of interfacing the M6800 micro-
’gfocessor to physical systems. Coincidentally, the PIA is
eonfigured with two I/0 ports of eight lines each. Either
ffft can be initialized by the computer as an input port or
Fffutput port. This device lends itself perfectly to the
Ietion at hand. If we consider all four railroad

g:ches to be one output device, then one eight bit PIA
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port can be designated as an output port to drive the four
switches, which require two bits each.

The remaining PIA I/0 port is defined to be an
input port. Two of its eight lines are used to convey
position information to the microcomputer.

The schematic diagram of figure 4 shows the inter-
face circuitry used to interconnect the microcomputer and
the train layout. The M6820 PIA is labeled IC1. The only
other integrated circuits are two common TTL gates.

In the author's system, all of the integrated cir-
cuits are located near the microprocessor itself. A ribbon

cable connects the PIA to a set of relays and their tran-

sistor drivers, which are located on the track bed along
with the position sensors.

The hexadecimal address 4006 is assigned to the four
railroad switches, and I/0 lines PBO through PB7 are accord-
ingly designated as output lines. The two position sensors
- are given the address 4004 and are connected to the PIA
lines PAO and PA1, which are defined as input lines. Lines
- DO through D7 are connected to the microcomputer data bus.
When the microcomputer executes an instruction to
fﬂtore data in memory location 4006, the information on the
Qata bus is transferred through the PIA to the eight lines
Walch control the railroad switches. The lines having
logical ones on them saturate the switching transistors to
"5°h they connect, energize the associated relay coils,

© @PPly 17 VAC to the corresponding switch terminals.
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The photoresistor at position A and the 4.7K resist-
or to which it is connected constitute a voltage divider.
When there is no train over the photoresistor, the light
shining on it from above forces its resistance to a low
value. This is transmitted to PA1 of the PIA through the
gate as a logical zero. On the other hand, when a train
passes over the photoresistor, it is shaded from the light
above it. Its resistance increases drastically, and a logic-
al one is present at PA1l.

Naturally, this same line of reasoning applies to
the photoresistor at position B, which connects to PAO.

When the microprocessor executes an instruction to load data

from memory location 4004, the logic values of sensors A and

B are placed on the data bus via the PIA. Inputs PA3 through
PA7 are connected to power supply common and are therefore
always logic zeros.

It should be pointed out that address decoding for
the PIA is partial. That is, it responds not only to the
addresses assigned to the input and output devices, but to
*Lseveral others as well. The alternate addresses are of no
concern here, because no devices reside at these locations.

The three gate decoding circuit for the line labeled
is necessary to control a bi-directional bus extender
that is part of the author's microcomputer system hardware.

letters "RE" stand for "READ ENABLE", a form of read/
1te control.
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Now that the hardware interface has been taken care
of, the control program must be approached. Let us start by
developing a sequence of control events related to the sys-
tem's I/0 capabilities.

Let us say that we wish the train to take the
following path: (1) once around the outside loop, (2) once
around the inside circle, (3) once around the right side
loop, (4) once around the left side loop, and (5) repeat
the above steps until commanded to stop.

The train starts from the position indicated in
figure 3. Table 4 outlines the sequence of events that must

occur in order to accomplish the above objective.

TABLE 4
SEQUENCE OF EVENTS FOR TRAIN CONTROL

Train PB Lines of PIA Decimal
Position | SWL | SW2| SW3}| SwWk Equiva-
. 76 | 54 | 32 | 10 lent
A X 4 X X 00| 00 |00 |00 0
B X S % X 00 | 10 | 00 | 0O 32
i\ X X S S 00| 00| 10| 10 10
B S b o X X 10 | 00 | 00 | 00 128
A X X X T 00 | 00|00 |01 i
B T X X X 01|00 |00 |00 64
A X X X S 00 |{ 00 {00 | 10 2
B S Ui X X 10 | 01 | 00 | OO 144
A X X i X 00 | 00 | 01|00 4
B X % X X 00 | 00 | 00 | 0O 0
A X X X T 00 |{ 00 { 00 | O1 1

B e X X | X 01 | 00 | 00 | 00 64

Recall that the switch commands are 00 for no action

* 01 for straight through (T), and 10 for turn out (S).
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The command for each switch is given along with the binary
values on each of the PIA output lines for each sequential
position of the train. The decimal equivalents of the eight
bit binary words are shown in the last column on the right.

The switches must be initialized so that they are all
set straight through. Notice that at the end of the sequence
they are again all straight through so that the sequence can
be repeated indefinitely.

The BASIC program that achieves this control func-
tion is presented in Appendix D, along with the resultant

| M6800 hex code version used to program the microcomputer.

Conclusion

The compiler program presented in this paper pro-
vides any user who has access to a mainframe computer host-
ing PL/I the capability to produce useable M6800 assembly
language programs from BASIC source code. The total cost of
| the demonstration control system, including the micro-

- computer, the interface components, and the train layout is
.less than two hundred dollars.

i: Admittedly, the control function performed by the
rain controller is not very complex. However, many indus-
trial processes are equally simple. Automation of such
Processes might be very desirable if they could be done for
*asonable price. Reduction of engineering time through
r;‘ified software generation is the best way to reduce the

;fgf Mlcroprocessor control systems.
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This paper has developed a compiler for simplifying
microprocessor software generation in several logical steps.
Chapter I describes the advantages of using microprocessor
controllers instead of hard-wired logic and outlines the
basic design philosophy behind the compiler itself.

Chapter II provides background information on the
M6800 microprocessor, and establishes a special version of
BASIC programming language, which is used as source code
for the compiler program.

Chapter III is a treatment of compiler architecture

| in general, and the Modified BASIC to M6800 Hex Code Com-

piler in particular. All of the PL/I routines constituting

the compiler are discussed in this chapter.

Finally, Chapter IV describes the compiler output
and how it should be interpreted and used. As proof of the
functionality of the compiler program, a model railroad lay-
out is controlled by a microprocessor for which the control
program is written in modified BASIC and translated by the
compiler into microprocessor code.

Suggestions for expansion of this work include
- improved program storage capability and interrupt processing.
fhe microprocessor hex code program resulting from compila-
ﬁﬁon is presently stored permanently only on the printed
2utput from the mainframe computer. Program storage on mag-
i;ic tape or disk with an appropriate interface to the
f‘°°°mputer would greatly simplify the task of proéramming

S controller. Also, the compiler presented here does not
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allow for the procéssing of interrupts. This is one of the
microprocessor's more powerful features, and might be used
to great advantage.

With the addition of sufficient memory to the
microcomputer system, functions and special operations could
be accomplished using the techniques developed here.

Whether or not the above improvements are under-
taken in the future, the compiler as it stands is a useful

and functional development tool for anyone operating on a

budget.
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APPENDIX A

Modified BASIC User's Manual
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LANGUAGE SYNTAX

Statements

Keyword: DATA

Type: Non-executable

Format: line number DATA (value list)

Description: Supplies data to READ statement. DATA is
never used without READ.

Keyword: END

Type: Executable

Format: line number END

Description: Terminates execution. The end statement is
the last statement in a BASIC program.

Keyword: FOR

‘ Type: Executable
| Format: line number FOR (variable) = (positive integer or

variable) TO (positive integer or variable)

STEP (positive integer or variable)

Description: Causes execution to cycle through the desig-
nated loop in prescribed integer steps. The step value
defaults to one.

Keyword: GOSUB

Type: Executable

Format: line number GOSUB (line number)

Description: Place subroutines at the end of the program
after STOP and before DATA and END. When execution en-
counters GOSUB, control is transferred to the subroutine
labeled with the indicated line number.

Keyword: GOTO
- Type: Executable
Format: line number GOTO (line number)
Description: Unconditional branch. Causes an immediate
g:Pp to the specified line. The jump may be forward or
b ckward.
A IF
ype: Executable

sormat: line number IF (condition) [THEN (statement)

: THEN (line number)

. 1 GOTO (line number)
ﬁ‘cr?Ptlon: Conditional statement. Directs the order of

4 ‘i"lexgcutlon depending upon the truth of some mathemat-
'?#'eg %Plon. The condition is tested. If false, execu-
”5!m Ntinues with the next line number following the IF
S'cment. If the condition is true, the statement following
Statement is executed or control is transferred to



the line number given after THEN or GOTO. The deciding
condition is a simple relational expression in which two
mathematical expressions are separated by a relational op-
erator. The hierarchy of operations observed during the
evaluation of the condition is the same as that for assign-
ment statements.

Keyword: LET

Type: Arithmetic

Format: line number LET (variable) = (expression)
Description: Assigns a numeric value to a variable. The
LET statement performs the calculations within the ex-
pression and assigns the numeric value to the indicated
variable.

Keyword: NEXT

Type: Executable

Format: line number NEXT (variable)

Description: Together, the FOR and NEXT statements specify

the boundaries of the program loop. The variable following
| NEXT is the same variable immediately following the asso-
| ciated FOR. When execution encounters the NEXT statement,
: the computer adds the STEP expression value to the variable
and checks to see if the variable is still less than or
equal to the terminal expression value. When the variable
exceeds the terminal expression value, control falls through
the loop to the statement following the NEXT statement.

Keyword: RDIN

Type: Executable

Format: line number RDIN (variable) from (hex address)
Description: Reads the information available at the input
device residing at the specified hex address and assigns
it to the variable.

Keyword: READ

Type: Executable

‘ Formap: line number READ (variable, variable, . . .)
 Descr1pt1on= Read is used to assign to the listed variables
- those values which are obtained from the DATA statement.

: causes the variables listed to be assigned sequential
values in the collection of DATA statements. Each time
A8AU 1s encountered, the next value is assigned.

Aeyword: REM

“JYPe: Non-executable

5;fg&?= line number REM (comment)

&ﬂsilptl9n= Provides a method of inserting notes and

b cg;: into the program source listing. The message

k. ain any characters on the keyboard. BASIC ignores
on a line following the letters REM. In this

the line number may not be used as a target for
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Keyword: RESTORE

Type: Executable

Format: line number RESTORE

Description: Causes the next READ statement to begin
reading data from the first DATA statement in the progranm,
regardless of where the last data value was found.

Keyword: RETURN

Type: Executable

Format: line number RETURN

Description: Used to exit a subroutine. Returns control to
the line in the main program following the one containing
the calling GOSUB.

Keyword: STOP

Type: Executable

Format: line number STOP

Description: Typically used to separate subroutines from the
: main program. The STOP statement is equivalent to GOTO END.

Keyword: WRTOUT

Type: Executable

Format: line number WRTOUT (variable) TO (hex address)
Description: Transfers the data in the variable to the out-
put device residing at the microprocessor memory location
given by the hex address.

Each BASIC program line is preceded by a line num-
ber. Only one statement per line is allowed, and each line

has a maximum length of 72 characters.

General Rules of Syntax

Line Numbers

Each program line is preceded by a line number.
€ numbers:
1. start in column 1;
2. are all numeric and range from 1 to 255;
3. serve as targets for branch statements.
This version of BASIC does not sort program lines

© @scending order by line number prior to compilation.
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Expressions

Expressions are combinations of numbers, variables,
or functions in which the innermost parenthetical quantity
is evaluated first, in the following order, left to right:

1. @ (exponentiation)

2. * or / (multiplication and division)

3. + or - (addition and subtraction)
Numbers

In this version of BASIC, only positive whole

numbers through 255 may be used in calculations. Similarly,
only positive whole numbers are returned as the results of
calculations. This is attributable to the eight bit data
bus of the microprocessor, which can handle numbers only up
to and including FF16 at one time. It is most certainly

- possible to accommodate values beyond this range with the
:microprocessor, but such an undertaking is beyond the scope

of this paper.
Variables

Variables are written as single letters, or as
ingle letters followed by single digits. For example, A,

)y and X7 are all legal variable names.
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Hex Addresses

Hexadecimal numbers are used in this version of
BASIC to specify microprocessor memory locations. Hexa-
decimal numbers are:

1. exactly four characters long;

2. any combination of "0123456789ABCDEF";

3. not permitted to contain radices.

Mathematical Operators,
Relational Symbols, and Functions

The mathematical operators, relational operators,
and functions available with this modified version of BASIC

are as follows:

Operator Example Meanin
+ A+B Add B to A.
- A-B Subtract B from A.
* A*B Multiply A by B.
i A/B Divide A by B.
@ A@B Calculate A to the B power.
= A=B A is equal to B.
> ~ A>B A is greater than B.
< ACB A is less than B.
NEQ A NEQ B A is not equal to B.
GEQ A GEQ B A is greater than or equal
' to B.
LEQ A LEQ B % ig less than or equal
o B.

SQR SQR(A) Calculate square root of A.



RUNNING THE COMPILER UNDER CMS

The compiler presented in this paper is designed to
be run under IBM's Conversational Monitor System (CMS) [5].
Once the compiler has been loaded onto the user's disk
(two cylinders required), it can be used to translate a
BASIC program into M6800 code.

First the user must create a CMS file containing the
BASIC source program. The compiler reads the source code
from a file called SOURCE DATA. If several BASIC programs
will be kept on a disk, it may be convenient to create the
source program under another file name and file type, then
copy it into SOURCE DATA before performing the compile.

Next, the user's virtual storage must be set to 512K,
if it is not already. This is accomplished with the CP com-
mand DEFINE STORAGE AS 512K.

' The program is now ready to run in the normal
~ manner. The CMS EXEC procedure of figure 5 is helpful if the

- compiler is to be run many times.
USING THE PRINTED OQOUTPUT
TO PROGRAM A MICROPROCESSOR
The first section of the printed report generated
¥ the compiler is a sequential listing of the M6800 pro-
M steps that are equivalent to the program entered as

SIC source code.

The user simply loads the values listed in the "HEX

7"." " : * .
S" column into the microprocessor memory locations



YOUNGSTOWN STATF LINTVERSITY COMPUTFR CENTER

GLOBAL TXTLIR PLINLIA
 FILENFE SOURCE DISK SOURCE NATA A (RECEM £ LRECL B0 ALOCK 80

FILENDFF TRMINP DISK TRMINP DATA A (RFCFM F LRFCL RO ALNCK RO
FILEDFF KFYINP NDISK KFYINP DATA A (RFCFM F LRECL RO ALNCK AOD
—ELLENEE _NATAQUT PRINTER
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LNAD CNNTROL (NDDUP

Fig. 5. CMS EXEC Prccedure RUNPRT EXEC.

C4y
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listed in the "HEX ADDRESS" column. Execution is initiated
from address 0100, as noted at the end of the program list-

ing.
ERROR MESSAGES

Any errors encountered in the source program during
compilation result in the suppression of hex code genera-
tion and a listing of errors along with the numbers of the

BASIC program lines in which they were discovered. The

meanings of the error messages are self-explanatory.
They are divided here into logical groups according

to the BASIC statements which produce them.

General Errors

ILLEGAL CHARACTER GROUP

ILLEGAL KEYWORD FOLLOWS LINE NUMBER

LAST PROGRAM LINE MUST BE END STATEMENT

- NUMERIC NOT FOUND IN COLUMN ONE

LINE NUMBER EXCEEDS FIVE DIGITS

' CHARACTERS FOUND BEYOND COLUMN 72

LINE DOES NOT START WITH A VALID LINE NUMBER

'Qnﬁ IFIER MUST FOLLOW LET
QUAL SIGN IS NOT IN PROPER POSITION

SReNTHESES MUST ENCLOSE FUNCTION ARGUMENT
NVALID SYNTAX

RDIN

NAME MUST FOLLOW RDIN

' FOLLOW VARIABLE NAME
BESS MUST FOLLOW FROM

' ENTRIES FOR HEX ADDRESS
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IF

RELATIONAL OPERATOR MUST FOLLOW FIRST CONDITION
INVALID ACTION SPECIFIED

THEN OR GOTO MUST FOLLOW CONDITION

INVALID COMMAND FOLLOWS CONDITION

PARENTHESES MUST ENCLOSE FUNCTION ARGUMENT
INVALID SYNTAX

UNEQUAL NUMBER OF LEFT AND RIGHT PARENTHESES

DATA

3 DATA ENTRIES MUST BE NUMERIC
L COMMAS REQUIRED BETWEEN DATA VALUES
DATA ENTRIES EXCEED CAPACITY OF 100

RETURN

CHARACTERS APPEAR AFTER RETURN STATEMENT
STOP

- CHARACTERS APPEAR AFTER STOP STATEMENT

WRTOUT

VARIABLE NAME MUST FOLLOW WRTOUT
10 MUST FOLLOW VARIABLE NAME

fAEX ADDRESS MUST FOLLOW TO
MULTIPLE ENTRIES FOR HEX ADDRESS

GOTO

';5 NUMBER MUST FOLLOW GOTO STATEMENT
3IPLE ARGUMENTS IN GOTO STATEMENT

RESTORE

RS APPEAR AFTER RESTORE STATEMENT



READ

READ ARGUMENT MUST BE A VARIABLE NAME
COMMAS REQUIRED BETWEEN READ ARGUMENTS

END

CHARACTERS APPEAR AFTER END STATEMENT
FOR

IDENTIFIER MUST FOLLOW FOR

EQUAL SIGN IS NOT IN PROPER POSITION

POSITIVE INTEGER OR VARIABLE MUST PRECEDE TO

LITERAL PRECEDING TO IS NOT INTEGER

TO IS MISPLACED OR MISSING

MISSING NEXT STATEMENT

POSITIVE INTEGER OR VARIABLE MUST FOLLOW TO

LITERAL FOLLOWING TO IS NOT INTEGER

ONLY STEP MAY FOLLOW INTEGER AFTER TO

POSITIVE INTEGER MUST FOLLOW STEP

LITERAL FOLLOWING STEP IS NOT INTEGER
EXTRANEOUS CHARACTER AT END OF LINE

NEXT

NEXT MUST BE FOLLOWED BY A VARIABLE
IMPROPER FOR-NEXT PAIR
CHARACTERS APPEAR AFTER VARIABLE NAME

GOSUB

INE NUMBER MUST FOLLOW GOSUB STATEMENT
ULTIPLE ARGUMENTS IN GOSUB STATEMENT

48
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FILE: COANTRNL PLINPT A YOMINGSTOWN STATF UNMIVFRSITY CNMPUTER CENTER
CNNOOOLN

ZevYSUYSHYSUY SUY SUY SUYSHY SUYSUYSUYSUHYSUYSUYSUYSUYSUYSUYSIE  CONDOO2Q

YSuYst YSUYSy CNOON30

YSuYSsu MASTER'S THESIS FRFEN ESENWFIN 1980 YSUYSU cCONONOSN
YSuysit YSUYSH) £ONDOQSO

Y SHY SUY SUY SUY SUY SUY SUYSUYSHYSUYSHIYSUYSHYSIUIYSYSUIYSUYSI =/ CONNOOAO

CNNONOT0
__CONTROL 3 PROCENUARE NPTIONS [MAINIS ——C0ONQoQAaa
CANDNO90

/= TARLES %/ CNNOOLGO
. —-COoNoQL1IQ
ncL 1 FRR_TAL (7%) EXT, connal20

2 ERRNR CHAR (40), CONCOL 3N

_ 2 SRS_LIN EIXED {3 conNpQlaen

ncL 1 PRS_TAL (999) EXT, CONND1 5N

2 TOKEN CHaR (101, CNNOAN1KO
2____CARD EIXEN _ (&) CANGIALIN .

ncL 1 SRS_TAL (500) FXT. CONOOLRO

2 CNMMAND CHAR (72): CONOGL90

B nc. ) ST {999) EXTo _ - CANQO200
7 2 US_NTRY CHAR (3, CANOOZ 1N
2 UST_PTR FIXFD (&) CONDO0220
nchL_ 1 X =Y _TAL (30) EXT, CONNQ230

2 KY_NTRY CHAR (10): creanzen

ncL 1 Tam_TAL (30) EXT, CNNDN25n
. 2 JM_NTRY CHAR 13)s —-—--C0N0Q2AN_

2 T]M_PRI FIXEN (1) CNNANZ 70

ncL 1 LIT_TAL (800) EXT, CONDOO2]N

K, 2 LI_NIRY CHAR (9): __ CaNGN290_
ncL 1 IPN_TAL 199) ExT, cnNan3oo

2 IN_NTRY CHAR (2): CANON3LO

DL 1 NTA_TBL (101) EXT., X coNnG3zn
2 NT_PTR EIXEN (3): CONNN33N

ncL 1 LAL_AD (500) EXT, CONNO3«0
. 2 AL _PTR EIXEN (L), —_ CANNQ3ASN_

2 LRL_ADNR CHAR (&) CrNOO3AN

TN | TMP_AD (70) EXT. CONON3TO
2 TMP _ADNR CHAR (&) CONNO3 AN _

ncL 1 LIT_AD (500) EXT, AR LLELD

2 LIT_anr CHAR (&) CNNONLOC

—NCL_ 1 ION_AD (99) EXTe _ . ____ ._. _CDONRO4YLO
2 INN_ANR CHAR (4): TCNNDD&20

hcL 1 GNTRL (100) EXT, COANANA3D
. 2 LAR_PTR EIXEN (&Yy o . ____ CONONGLn_

2 GN_ANR FIXFD (51, CANNNLSNH

2 RRANCH CHAR (S), CONNO&AN
2 NESTN. FIXED _ (&), . o CNOO&TO_

2 NFFSET FIXED (G): CNNNOLRN

NON4&SOD

/® EILFS =y ggugn<:n
B, S CONDOS1O

CL  Snace FILE RECMRN INPUT, coNans2n
!'Mnnu:r__s_tng.u PRINT ., CANNOS3n
TRMIND FILE RECARN INBTITe Lo CONDOS&D

MATR [ X FILE RECORN. CNNNO550
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FILE: COANTRNL PLINPT A YNUNGSTOWN STATE IINTVERSITY CNMPYUTER CENTER
KFYINP FILE RECNRN INPUT: CNNDOS&0
CONDOSZO-
/e ITEMS ®/ CONOOSRO
COANDO5S0
neL_SuR. —elXEn  __(3) FXT —CANOO6ON-
SIR2 FIXFD (3) INIT(1), CANODALO
SUR3 FIXFN (3, CNNNDK20
TRMSYM CHAR —(an} CONNOA3 A
KFEYWORN CHAR (RO) . CNNONK&LO
NST_10x FIXEN (&) FXT, CNANCOAKSO
TKA_CAT ELlXEN (L8 CANNOAAL-
K FIXFN (6i, CONOOATO
TKN_FND FIXED (&), CONOOARD
cuL ELXEDQ L2 ‘!T Jmmqo,_
| SRS_CNT FIXED 3. CONOOT00
, NT_1Nx FIXFD (3) FxT, CONOOT10
—IGT_PIR ElXED (&)  RXT .. CONODTI20-
CRN_CTR FIXEN (3) EYT, CONOCT730
MAXTEMP FIXFD (3) INIT(O), CONOQ 740
TuR _STR- RIxXFO. 3 RXT,.  CONNDTSO
LIN_PTR FIXED (&) EXT, CNNOO 740
ne] CHAR (3) FxT, CANNOT770
OPR_ATR RIXFNQ {lo) B XT CONOOIRG—
ne1 CHaR (3) ExT, CONOOTI0
nP1_PTR FIXEN (4) EXT, CNANOOROO
nez . CHAR 3 EXT CONQQRLO.
np2_»Ta FIXFN (&) FXT, CONPAR2N
WEXADR CHAR (6) FXT, CONOTR3N
e HRYCNN- CHAR _____(2) EXT CANO RGN
HNCAN CHAR () FXT, CONRASQ
CMTS CHAR (45) FYXT, CONGNAR&O
PCLMT ELXEN L2y _BXT CONOORION .
GT_IDX FIXEN (6) FXT, CTNOORAN
LBL_INX FTXED (&) EXT, CONNORSON
- _MEMORY _CNT_ EIXED (5)a cnNnaosSna—
NECADR FIXFED (s) FxT, COANOO910
TMP_[ DX FIXEN (2) EXT, CONC0929
LINE CHAR (AQ) EXT: CONQNS30..
CANON9 4N
/% SURRMITINFS =/ CONNNSSN
CONOQS &0 _
NCL  PARSE2 ENTRY: CONNO9TO
ICL  FRRCHK ENTRY: CONOOSAN
CL_KEYREC ___ENTRY  [FIXED(4)): cONQQg90-
NCL  INNREC ENTRY (FIXED(4) ) CANO1OON
NCL  TRMREC ENTRY (FIXFN(&)): CONO1010
CL__LITREC ENTRY___ IEIXEN(&) )2 CONQ1020
ACl.  REMARK ENTRY (FIXEN(4) ) CNNO103Nn
ACL  HEXREC ENTRY (FIXFN(&) ) CONNLOGD
-—JIGTCHK __ ENTRY: CONO10SO
NCL  LFTar ENTRY: CNND1060
GNTNAR ENTRY: CONOLOTO
ENIRY: coNQlQan _
. ENTRY: CANN1090
ENTRY: CONN1100




FILF: COANTROL PLINPT A

YNUNGSTOWN STATE IINIVERSITY COMPUTER CENTER

CONO1110
NCL GNSIMAR  ENTRY: coNG1120.
CL___RETANAR ENTRY: CNNO1130
DCL  DATAAR ENTRY: CONC 1140
pCL  REANAR ENTRY: CONG L1850
ENT8Y: CONO1160
ncL  STNPAR ENTRY: CANNL1 70
NCL  ENDAR EN'I;:" CONQLL1S0
DCL___WTNITAR __ ENTRY: CONOL19D
NCL RNOINAR ENTRY: CNNO1200
neL RITEOUT ENTRY: CONOL210O
DeL__HEACING __ENTRY: CANO1220
—  mcL  pewxen ENTRY: CNNO1230
ncL  DCHXCNZ ENTRY: CONQ1240
NncL__RFANCG ENTRY: CNNN1250
ncL RFSTRCG ENTRY: CONC12A0
_ ncL RTRNCG ENTRY: — _CONQ1270
| NCL__RNINCG ENTRY; COND1 220
X ~ npcL  WTM:TCG ENTRY: CONO1290
ncL  PLIISCG ENTRY: —CcoNalioo.
Lol WINUSCG _ ENTRY: CONO1310
. NCL  MTPLYCG  ENTRY: coNno1320
nc.  NIVINCG ENTRY: coNQl330_
NCL__FQUAICG ENTRY: CONO1340
ncL  6TCG EnTRYS CONN1350
ncL LTCG ENTRY: CONOL350 .
neL__LFACG ENTRYS CNAND1370
ncL GFACG ENTRY: CMANO13R0
NCL  NFAMG ENTRY: COND1390_
ncL___FXPrG ENTRY: CONO1400
ncL  STNPCG ENTRY: CNNN1410
pDCL  ENNCG ENTRY: CONQ1420_
DCL___GNTNCG ENTRY: CNNO1430
NCL GNSIMCG ENTRY: CTNOLl44&D
NCL  CNNEQCG EN;R:= CINN1&50
E NCL___SARCG ENTRY: CONDL14AD
gCL —innncuc ENTRY: CNNN1470
CNNG14R0
/= INITIALIZF s/ CONQ! 490
CONN1500
SHR=1: COANN1510
. CRD CTR = 03 CONO1520
CNT = 13 : CNNC1530
UST_INX = 13 CNNO 1540 _
7% FILL ALL TARLES WITW INERT DATA #/ 22:2{332
CANOLSTN
NN X = I_TD 75 HY__! Cﬂ~_°ls—“°
FRRAR !X) = ¢ CONO1590
SRS_LINI(K) = 0 CONO1400
Enn: CONOL61N
CONO1A20
nﬂ K = 1 70 999 RY l: CﬂNOlhBﬂ
TOKEN(K) = "CONO1640

CNNO1550
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EILE: CONTRAL PLINPT A YOUNGSTNWN STATF UNTVERSTITY COMPUTER CENTER
NO K = 1 TO 999 AY 13 COND1660
US_MTRY (X)L = 0 ¢ CONO1ATZO
UST_PTR(K) = 03 CNNO16AN
ENDS CNND1690
., CAND1 700~
PN K = 1 TO 30 RY 1: CONOLITL10
KY_NTRY(K) = ¢ 3 CONO1T20
a— SRS chugizaa-
CNNO1 740
PN K = 1 TO 30 AY 13 CANOLT7S0
TMNTRY LK) =8 4 N1 ZA0-
TRM_PRI(K) = 93 CANO1T770
END: CNNO1 780
—CNNQL790
LT_NTRY(1) = %1°: COND1ROO
LIT_ADR{LY = ¢ o CONOL1ALO
LT _NTRYL2) = 0§5e: canciR2o
LIT_ADR({2) = ¢ ¢ COND1A30
NOK = 32 TO SNO RY 13 CONO1R4N
LL_MTQV ) =1 1 fw‘n_
LIT_ADR{K) = v ¢ CANO1RAN
END: CONO1RTNH
CON
NDOK =1 TN 99 AY 1: CONNLR3I0
ID_NTRY(K) = ¢ 13 CNNO1900
INTN _ADRIK) = ¢ 12 coNQlILO
FNO: CONO1920
: CNNO1930
nnx-lfn\%avt- fmm
NT_PTR(K) = O CNNC1950
END: CONO1960
cannleza
» DO K = 1 TO S00 RY 1: CONOD19AD
LAL_PTR(K) = 03 CONO19%0
LBL_ADRIK] = v ¢: CONO2200
END: CANN20LD
CANOD2020
A XK =1 TQ 70 8Y 1: CONQ2030Q_
TMP_ANR(K) = v 1 CONO2040
END: CON02050
CONQ2040 .
PN K = 1 TN 100 RY 1|: CONO2070
LAR_PTRI(X) = 03 CNNOZ20RO
—— GO _ADRIK) = 02 CONO2090
RRANCH(K) = 1 13 CNN02100
DESTN(K) = 0O CNNO2110
——NFEESET(X) =Q3 CONQ2120_
CNNO2130
CNNN2140
"N _FILES =/ CONO2150
COND21A0O
AN FNNEILE(SNIRCF) 6N TN TOO2: COND2170
_ENDEILE(KEYINP) GO TO TOQL: CONQ2180
NN ENDFILE(TRMINP) GN TN COOS: CNNO2190

NPEN FILF(TRMINP):

COND2200
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YOUNGSTNWN STATE UNIVERSITY COMPUTER CENTER

OPEN FILE(KEYINP): CONOZ: 10
PEN FILF(SOURCE): CONQ2220
OPEN FILE (MATRIX) OUTPUTS CON02230
CNNO2240
/% Flil. TERMINAI TAMILF FROM EXTFRNAL FIIF &/ CONQ22S0
. CONO22AC
, K = 1: CONO02270
CQO&:READ FILF(TRMINP) INTO (TRMSYM): CONQ2280__
TM_NTRY(K) = TRMSYM: COND2290
K= K+ 13 CONN2300
GO_TO_LQN&: CONQO2310__
- ; CNNO2320
s/ FILL KEYWORN TARLF FROM EXTERNAL FILE */ CONO2330
‘ CONQZ3460
; c00S:K = 13 CONO2350
CO03:RFAN FILE(KEYINP) INTD (KEYWNRN): CONO234N
o KY_NTRY(X) = KEYWNRD: CONQ2370__
K = K + 12 . COND238a0
GN TN CN03: COND2390
CONQ2400__
VAR EEZ RS R IR L R R EARSR RS2SR R RSS2 AL L R CONQ2&1N
EXATEESEERES LFXICAL ANALYSIS ZEERRTARAAR CNANQ2420
EEEFZLEETVRATEAXBEXEREREL IXXXENAIRXRTER AR ENK / -CONQ2430Q__
CONO2440
/% READ SOURCF L INE =/ CONO2450
' —LMNN266n__
TOGL:RFAN FILF (SNURCE) INTN (LINE): CONO24T0
NTSPLAY (CRN_CTR): CONO24AQ
— €N _CTR_= CRN_CTR + 1 CANN24SQ__
SRS_CNT = CRD_CTR: CONQ2500
CONO2510
/% £OR_ANNDITIAN _NE_LINE NUMBER TN SOURCE LISTING =/ —_CNNOo2520__
CONG2530
CAMMANDN(CRN_CTR) = SUARSTR{LINF. 1, 72): CTNO2540
- i o CONN2550__
/3 IGNNRE ANNITINNAL FRRORS IF MNRE THAN 25 ARF FNUND =/ CNNN2560
CAND2570
IF_CNT_> 25 THEN GN TN CARND: CNNO2SR0__
. CONG2590
/% CHECX SMNIRCE LINE FNR FRRMRS */ CANO260N0
T CNANO2ALN__
CALL ERRCHK 3 CONO2620
CNNO2A30
/% PARSE_SNIRCE LINE AND RUILD PARSF TARLE */ _COND2640 _
CONOD26K50
CCO1:CALL PARSE2: CONO2660
GN_TO ToOOL: CONG26T70__
COANQ2&R0
/% SEARCH TARLFES FNR TNKEN MATCW ®/ COND2590
> CONN2700
?0621( = |3 an_O..z_.’l.a_,
DN WHILE (TOKEN(K) == v t): coNO2720
. TKN_END = ST _INX3 CONN273N
F TOKEN(R) = 'REM T THEN CALL QFMARK(K): CONO2740

CALL KFYRFCI(K):

CNNO2750
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CANTRAL PLINPT A

IF UST_INX > TKN_FNN THEN GO TN CO006:
CALL—TRMRECLIK)S
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YNUNGSTNWN STATF UNTVEFRSTTY CNMPUTER CENTER

CONO2760

IF UST_INX > TKN_FNN THEN GN TO CN0A;
CALL IDNRECIK):

CANG2TTO
COAND2TRN
CONO2T790
cangaon -

15 UST INY > TN END TWEN GA TA COACA:
CALL LITREC(K):

IF UST_INX > TKN_FND THEN 6N TO CO0G:
CALL HEXAECIK):

CONO2R1LO
CONN2R20
CONQ2R30

IF UST_IDX > TKN_SND THEN GO TN CN0A:
ERROR(CNT) = *[LLEGAL CHARACTER GARNUP';
_SRS_LIN(CNT) = CARNDI(K}:

CONQ2R40
COND2RSO

CNT = CNT + 1:
CONAIK = K + 13
ENO:

CANQ2RAQ
CONO2RTO
CNNO2RAD
CONO2ASO

—_— %X IFRANN  SVYNTAX ANALYS]S Kt SXIRAIAR

/R e YRR SRS LR E R AR S AR IR R LR NEEET RN NSRS

CNND2900
COND2S10

FXFCEXRATERRXREETETXLEL LRSS ALZARRET ST RTARE )/

PP THEIIVEL TPV

cannzezn
CONO2930
CONO2940

NT_IDX = 1:
HST—1nX—a 12

&ONE2QRA—
CONN28A.
CONO297D
-3

CRN_CTR = I:

CONT:NISPLAY (CRN_CTR): :
IELUS_MIRY(UST [NXiat 0} TWEN CO TA FNO_ NS _SYNTAX:  CONQ3OLO-

CNND2990
CONO3000

IF UST_PTR(UST_INX)=3 THEN

SUR3 = CNT: CNNO3020
CNNN3030
— % _[GNORE _ADNITIANAL _ERRORS[E MORE THAN S0 ARE EQUNN-=/ CONG30Ln—
CONO03050

IF CNT > SO THEN GO TN CABND: CNNO3N60
CALL TGTCHKS: CONO3O2D
IF SUB3-3CNT THEN GN TN COO07: CONO3CRD
; CNNODACSN
—— /% LINF _NUMBER WAS REEN VERIEIED %/ coONR3 1 GO
CONG3110

TF(US_NTRY(UST_INX)= ' TRM' )£ (ST_PTR(UST_INX)1=23) THEN cONn312n
DO _COoNp3130
CRN_CTR=CRN_CTR+1: CNNO3 140
UST_INX=0ST_INX+1l: CONO3150
GO TN COOT: COND3160

END: Ccnno3l70

IF US_NTRY(1ST_INX)~='KFY! THEN (N TN COOR: CNNO03180
L1E LIST PTR:UST INX)m] THEN cnna3lseo.
nn: CNNN3200

CALL LFTAR: cwo3210
LF_TMP_STR > MAXTFMP THMEN MAXTEMO = TMP STR: _  CCNQ3220

GO TO CNOT: CGN03 230

FND: CNND3240
SI_®TR(UST INX)=2 THEN COND3250_

on: CNANO3250

CALL GNTNAR: CNNO3270

GO TN €007z CON03280

FNN: CONO03290

COND03300
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pn: CNNN3310
CALL [EAR: CONQ3320
IF TMP_STR > MAXTEMP THEN MAXTEMP = TMP_STR: CONO3330
IF MAXTEMP < 2 THEN MAXTEMD = 23 CONO3340
GO Y0 COO7T: LONQ3350
ENN: CNNO3360
1F UST_OTR(UST_INX)=¢ THEN CONO3370
nn: £ONQ3380
CALL FARAR: CONO03390
GO TO CH07: CONQ3400
END; —CONQ3&LN_
IF UST_PTR(UST_INX =7 THEN CNNO3429
nn: CONO03430
CALL NEXTAR: CONOQ36&Q
IF MAXTFMP = 0 THEN MAXTEMP = 1: CONO3450
G0 TO CNOT: CONO34&0
ENN: CONQ3&TN_
IS UST_P™R{UST_INX)=8 THEN CNNG34RO
nn: CONO3490
CALL GNSIBARS CONQ3S00_
GN TN CO07: CONO351N
VLB CNNO03520
[£_UST_OTRIUST_INX)=9 THEN CONO3S30
on: COND3540
CALL RETRNAR: CNNO3550
G0 _TQ CnaTs COND3S5AQ_
END: CONO3570
IF UST_PTR(UST_INX)=12 THEN CINO3SR0
nN: CONO3590 _
CaLL DATAMR: CNNO3400
GN TO COO7: CONO3A10
END: CONQ3620.
IF HST_DTl(UST_[nX)'l3 THEN CNNO3630
nn: CONO03640
CALL RFANAR: CANN36S0
G3 TN CnO7: ZTNC3%40
END S cCONO36T0
[F _11ST_PTR(UST INX)=14 THEN CNNO3680
nn: CONN3630
CALL RESTRAR: CONO3700
6 —..__GD TN COO0T7: CONO3710_
ENN: CONO3 720
IF UST_PTR(UST_INX)=16 THEN COND3730
oo —_—— . ___CnND3740
CALL STNPAR: COAND3 750
GN TO 007: CONO3760
N . CONO3TTO
RUUST_INX)=17 THEN CNNN3780
: CAND3T90
CALL_ENNAR: CrNO3A00_
GN TO co007: CONO3810
END3 CNNO3820
IF_UST_PTR(LST_INX)=18 THEN CONO3R30_
bn: CONO3RLD
CALL WTNUTAR: CONN38SO




FILE: CONTRNL PLINPT A

57
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GN TO COOTs CONO3RAD
FAD: CONO3IRZO
IF UST_PTR(UST_INX)=19 THEN CONO3RR0
bDn: CONG3R90
CALL ROINAR: LONG3800—
GN TO COO7: CNNO32910
END S CONO3920
e COQRERRARLLAT Jat [LL EGAL- KEYRORO_EMLLOWS-—L-[ME AMAFRIS CONG3 93N
SRS_LINI(CNT)=CRN_CTR: CONN3940
CNT=CNT+1: CNNO395H

—_—— DO MWL ELIUS NTRYLUST Nzt TRMOLLLUST_RTR RL&H—D’-&—-JJ—H——— COANO39AN—

UST_IDX = UST_IDX + 1: CNNO3970
END: COND39RN
MST_INX = YT INX a1 LOAND39G0—

. CRN_CTR = CRN_CTR + 1: CNNO4OON
GN TO CO0NT: CONO4OL0
— _END_OF _SYNTAX: CONDWO20
CONO4&O3N
s% 1S LAST SYMAROL AN ENN STATEMENT ? =/ CONO4040
16 LUS ATRY(UST IO%m2) mn IKGYI)ILUST OTRIUST I0Xa2 ) mx 7]  CONCLNEQ
THEN DOs COANQLOKO
ERROAR(CNT) = 'LAST PRNGRAM LINE MUST AFE ENN STMT': CONO&OTO
SRS _LINICNT) = CRO _CT@: CONQGQRN
ENM: CONO4N90
CONN&100
4= DIAGNNSTIC SUMMARY %/ CONQ41l0
£ON04120
IF FRRAR{ 1 )=~=' ¢ THEN CNNO&4130
nns_ CONQ&LAD
CNT = CNT + 23 CNNO&4150
ERROR(CNT)=*AREND = SFVFRE ERRMRS DETFCTEN.,! COND&1 60
CNT = CNT & 13 —CONOLLTO
ERRNR(CNT)='CNNE GENERATION SUPPRFSSEN.! CONO&1 80
CNT = CMT + 13 CNNo&4199
GO TO CARND: CNNO&LZ0O
ENN: CrNQ0421D
EIRAR(1)='NN NDIAGNNSTICS GENERATEN'; C™NN4220
R2AR( I)w ¢ MAXTIMIUM _TEMPARARY STORAGE USEN =93 CONQ4230
SRS_LIN(3)=MAXTEMP: CONN&240
CNT=4: CNAND4250
CONO&2ARO
AL AR TP R L P e P P e P e P CNNN&G2T0O
taxzssxzees  COANE GENERATION sSxszsxasss C{ANDG2RO
PR AR IFANBLBAEICIXSRX SRR AIPEINEARRRER / CONQ4290 _
CONDS4300
PGENT=0: CONOe310
ECADR=0: CINN&320__
CNNL330
/% HEAD FIRST OUTPUT PAGE =/ CN124340
CONO4350
CALL WEANING: CNNGC 43A0
CNNN&370
!_ENIE&_DAIA.IABLE.lﬁID_uz_mEBBBI =/ CONQe380_
CONQ0&390

K = 1

CONO&&ON




FILE: CANTRNL PLINPT A

58

" YOUNGSTOWN STATE UNTVERSTTY COMPUTER CENTER

NN WHILE {NT_PTR(K) == 0)3 COND4410
MOCON_ Y{DT_PTR(K)): CONQ&L2D
CALL DCHXCOD2: CONOG&30
CMTS = 'NATA': CONOSGLLN
CAtl RITEOUT: LONO&LLSO
3 K=K+13 CNNC 44K O
FND: CNNO44TO
CONQ44R0
/s ENTER LITERALS INTN UP MEMNRY =/ CONO 4490
COND4500
K_= 13 CONQ4S10
3 NN WHILE (LT_NTRY(K) ~= ¢ ¢)3 CON0&520
MOCON = LT_NTRY{K}: COND5530
: k _IFf (VERIFY(MNCON.'012346567R9 L)) -= O THEN GO TO CO09: C0ON265460
: CALL DCHXCN2: CNN04550
CMTS = *CONSTANT': CNND&560
CALL RITEAUT: . CONO&570
LIT_ADR(K)=HEXADRS COND45R0
€009: K =K + 12 CONT 590
_END2 LONGLAOO
CONO45A10
/= RESFRVE |IP MEMNRY LNCATIONS FDR IDENTIFIERS =/ CNNDGA 20
i CONO&53Q
K = 12 CNNO&ASL0
NO WHILE (ID_NTRY(K) == ¢ 1) COND&4650
E HEXCON_= 'XX*3 CONO4660_
MACAN = ¢ XXXXXXXXX'3$ CNNO&4AT0
CMTS = IN_NTRY(K): CONO46RN
e CALL RITEOUT: CONN4LA9N_
z IPN_ADR (K) = HEXANR: CONOS4TO0
K =K + 1 CONO&T10
FNN: CONN&720_
CONO&T30
/= RESERVE 1IP MEMNRY LNCATINNS FNR TEMPNRARY STNRAGE %/ CONN&740
CONN&7S0_
DO K=1 TN MAXTEMP AY 1: CONO&760
HEXCON = %XX*: CONQ&TTO
MNCON=* XXXXXX XXX 3 CONO4T7RO_
CMTS = 'TEMPNRARY STNRAGF LACATINN'; CNNN&T90
CALL RITEQUT: ; CONO4ROO
——__TMP_APR(K) = MEXADR: CONQ&ALO
ENN: CON04820
CONO&LR3D
L2_JUMP TQ MEX_ANNRESS_0100_#=/ CONO4RSGO_
NECADR = 256: CONO4ASO
CNNOGRSN
/% INITIALIZE INNEX REGISTER (NATA TAALE POINTER) ®/ CONOGRTD_
’ CONG4ARQ
CALL RFSTRCG: CONO4RS()
. CONQ4900
/% PRFPARE TR WEAD WATRIX INFORMATION #/ CONO%910
CON04920
— __GT_IDX = 13 CON04930
X = 1% CON04940

CLNSE FILE (MATRIX)3

CNND4SSO
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ON ENDFILE (MATRIX) GO TN CO10% CONO49 KO
— —AREMN _ETLG{MATRIX) [NRUT: CONO4LRTO—
CONN49ROD
/% READ A MATRIX LINE =/ CONO4990
CANGSC00—
REAN_MATRIX: CONO5010
REAN FILE (MATRIX) INTND (LINE): CNNO5020
, —RIR = SURSTR (LINE ] 4} GINGSH30—
L MPR = SUASTR (L INE, S, 3): CONNS040
CPR_PTR = SUASTR (LINE., 8, 4)3 CON0O5050
00l = SUASTA L INE. 12,3} CONDSBeA—
NP1_PTR = SUBSTR (LINE, 15, &) CONNS5070
NP2 = SUASTR (I_INF, 19, 3): CNNNS0AR0
092 PTIR = SURSTR (LINE. 22, 4A): CONGS090
CONOS5100
/% 1S THIS THE FIRST ENCOUNTER WITH THIS LINE NUMARER ? =/ CONOS110
CONAS120
IF LIN_PTR ~= LBL_PTR(K) THEN CONI5130
nn: ; CONNS5140
?n-tnv =_1: soNgSISa
K = K + 13 CNNOS160
LARL_PTR(K) = LIN_PTR: CONO5170
CALL-NCHXCO: CONQSIRL
LBL_ADR(K) = HEXANR: COANO5190
END: coNNS200
coNaS210
/% CALL APPRNPRIATE CNNE GENFRATION SURROUTINE =/ CONOS5220
. CNNOS5230
/% READ &/ CONQS240—
cONOS250
1F(IAPR = 'KFEY'")RINPR_PTR = 13)) THEN CONOS260
nns CONNS2TO
CALL RFANCG: CONOS2R0
G" TO RFAN_MATRIX: CONN5290
ENN: cangs3on
CCNO5310
/% RESTNRE =/ CONOS32N
LONQS330
IF ((NPR = 'KEY')L(OPR_PTR = 14)) THEN CNNDS340
pn: CON0S5350
CALL RESTRCG: CONOS3A0
GN TO RFAN_MATRIX: CONOS370
END: CONOS5380
CONQS390
/% RETIIRN =/ CONOS400
CNNOS410
PR = 'XFY'V)£(OPR _PTR = 9)) THMEN CONQS5420
on: CONQOS©30
CALL RTRNCG: CNANOS&&D
GO TO READ_MATRIX: CONNS450
ENN: CONOS54560
CONOS4TO
(% _RDIN =/ CONOS4RO_
CONOS490
IR ((NPR = 1XEY')E(NPR_PTR = 191) THEN CONOS5500
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EILE: CONTRAL PLINPT A YAUNGSTOWN STATE UNIVERSITY COMPUTER CENTER
nn: CNNOS510
CALL ROINCG: CONDSS20
GN TO REAN_MATRIX: CONO5530
END: CONOS540
_CONDSSS0_
" /% WATNUT =/ CNNOS560
CONOS5570
1E_((OPR = 'KEY')E(OPR_PTR = 18)) THEN CONQSS80
- nns CNNOS590
CALL WTNUTCG: CNNQS&0N
e GO T0 READ MATRIX: LINQ5SA10
ol END: CNND5620
CONOSA30
/% _+ %/ CONQS620
i CONG 5650
IF ((NPR = YTRH')L(OPR_PTR = 2)) THEN CONOSA60
nN: CONGSATO
CaALL PLIISCG: CONNS&ARN
GO TN READ_MATRIX: CONDS5690
END3 LONOS ™ O
CONOS . U0
/e - 3/ CONOST72C
S CONQST3Q .
IF ((NPR = 'TRM')E(OPR_PTR = 1)) THEN CONOST40
nn: CNNOSTS0
_CALL MINUSCGS CONQS760_
GO TO RFAD_MATRIX: CNNNSTTO
END: CONASTRO
comT 5790
/% & =/ CNNGCSROO
COANOSALN
IF_((NPR = 'TEMI)E(NPR_PTR = &)) TWEN CONOSR20_
nn: ; CNNOSA30
CALL MTPLYCG: cCONOSAGQn
b GN_TN_REAND_MATRIX: CANOSASO _
END: C"NOSA4N
CANNSR TN
/% [ ®/ COANOSAAN _
CONOSR9N
IF ((NPR = 'TRM')L(NPR_PTR = 3)) THFN CNNO5300
nn: _CNNQS91n _
CaLL DIVINCG: CNNOS220
GO TN RFAN_MATRIX: CONOS930
FND: ___CONC5940
CNxN5950
/® =2 %y CNNOS940
e CNNCS9T7N
IF ((NPR = TTRMT)L(DPR_PTR = AK); THEN CNNO5970
ik CNNNS990
CALL EQIIALCR: CNNNKO00 _
GN TO RFAD_MATRIX: CANNGALN
ENNg CONOAO20
— CANNAO3D
/% CONNITIONAL = =/ D CANCKOGD

CONOAOSO




FILE: COANTRNL PLINPT A

61

YAUNGSTAWN STATE UINIVERSTITY COMPUTER CENTER

IF ((NPR = STRM* )E(NPR_PTR = 27)) THEN CONNGKOKO
—nne CONDAOZO
CALL CONFOQCG: CONNKOAN
GN TN READ_MATRIX: CONO&/O90
SND.S CANNG180—
CNNONG110
/% > %/ CONQA12N
—CONNSL 30—
IF ((NPR = 'TRM' )E(NPR_PTR = 9)) THEN CONOGKL&D
PN CNNOAK150
CALL-GCI(CGs: CrNOal 60—
GN TO REAN_MATRIX: CONOB1TN
ENN S CONOALRO
fﬂn%l n-—
/® £ %/ CONOK20N
CINNK210
— 1F LIOPR = (TEMOIE(NRR _RIR = 10)) THEN CNOND6220—
LI H CONOAK 23N
CALL LTCG: CONNA24D
AN _MATR I Y CONgA2S0 -
FNN: CNNNK2A0
CNNOA270
e L®_L§0O_&/ LNaunsA2A0
CNNNA 290
IF (INPR = 'TRM*)IE(NPR_PTR = 24)) THEN CNMOA3NO
iiTa b CONOK3 L0
CALL LFQCG: CNNNA32N
GN TN RFAN_MATRIX: CONNK330
END = CNNOA3LO
CANDA3SO
/® GEQ =/ CONDAR3AD
CONGA3 IO -
IF ((NF2 = 'TRM')L(NPR_PTR = 25)) THEN cCANNG380
nn: CONDG39
CALL GECCG: CONDBSLNO.
GN TO IFAD_MATRI X: COANQG&LD
ENf 2 COINOAK&L2N
ZANOGS3 0
/% NEQ =/ CNNNALGD
- CNNOA&SO
IE _((OPR_= 'TRM*IL(OPR_PTR = 26)) THEN CONQS&LE0_
nns CONOAGTN
CALL NFOCG: CONNG&RO
—— G0 _TO READ_MATRIX: CONQ&49Q .
NN CONOASOD
CONNGS 1O
- ——/% _SQUARE_RNNT_=%/ CONQAKS520 _
CONN6530
IF ((DPR = 'TRM")RINPR_PTR = 211) THEN CNNNGESLN
nns. CONOASS50_
CALL SORCG: CNNOASAD
GO T0 RFAN_MATRIX: CONOKSTO
END: CONQAS8Q_
CONOAKSSO
/12 3 =y

CONNKAON




FILE: CNANTROL PLINPT A

62

YOUNGSTNWN STATE UNIVERSITY COMPUTER CENTER

CONO6A1N
IFf _((O0PR_= 'TRM')E(0NPR_PTR = S)) THEN CONOKA20
3 no: CNNO663N
= CALL EXPCG: CONO6640
GO TN READ _MATRIX: CONOAAKSO
END3 CNNO&6SAD
o CNNOKATO
/% STQP =/ CONOAGAD
COND6A9N
IF ((NPR = 'KEY')E(0OPR_PTR = 14)) THEN CONOATOO
— pNs CONOATIO
CALL STNPCG: CONOAT20
GN TO REAN_MATRIX: CONOAT3O0
END: CONOKTSO
e CINO6T750
/= END &/ CONOKTHO
CONOGTTO
IF ((OPR = 'KEY*)E(NPR_PTR = 17)) THEN CONNGTRO
nn: i ‘ CONO&TSN
_CALL ENDCG: CONOARQQ
GND TN RFAN_MATRIX: CANOAALN
ENNZ CONN6AR20
CONO&R2Q
/= GOTO =/ CANNGALD
CONO&RSO
- IF _((NPR = 'KEY')R(OPR_PTR = 2)) THEN CONOGREN__
nns CONOARTO
CALL GNTNCG: CANDKARD
GN TO RFAN_MATRIX: CONNABSN__
END: CONO0AS00
CONOAS9LN
/=_GNSHA_=/ CONN6I20Q
CNNOA93IN
IF ((OPR = 'KEY*)E(OPR_PTR = 8)) THEN CCuNK94N
pns CrAnNNg9sN_
CALL GNSUACG: CONDASSKO
GO TO RFAN_MATRIX: CNNOKITO
ENN: CONO&9R0
COANOASSN
GN TO REAN_MATRIX: CONOTNO00
CONDTOLN__
coNnTo20
MEMNRY _CNT = NECANR: CONOT7030
e CNNOQ7040
- /% COMPLFTE COMPILATINN BY ASSIGNING NESTINATINN ADNRFSSES TO CNNOT7050
BRANCH STATEMENTS ®/ CANOTN&O
CNNO7070
CALL RRANCHG: CONDTORO
CNNAT090
£ WRITE TOTAL UP MEMNRY REQUIRFED */ CONCTLRO
CANCTII0
PUT FILF (DATANUT) SK1P: CONOT120
PUT FILF (DATAONT) SKI® ENIT ('PRAGRAM STARTING ANNRESS', CONOT130
'0100*) (X(5), A(2&), X(1)s A(G))T o CONOT140
PUT FILF (DATAQOUT) SKIP: CONOT1S0




FILE: CONTRAL PLINPT A

PUT FILF (DATANIT) SKIP ERIT (*TNTAL MEMORY USEN ',

YOUNGSTOWN STATE UNIVERSITY CAMPUTER CENTER

CONO7160

Y MEMORY _CaTo 1BYTESY L (XSl AL1Q). X2}, E{S), X1}
=

/SR TESER L ALEBELXRATTESLS LT AR REELECAE LR SRS R BEREEN

AlS))s  CONOZLIO

CONOT1 40
CONO7190

AXASRAAREEEE _ SENAN RERORTS TN RAIN ER  Rxkskaksssxt  _ __ _CONOGTZIO0

ERES LB AL B EICASEERB AL LENAEBEREREX LSS AR T RBRLRERREXRRN/

el MR TR SOQUACE L ] STIMNG— Wl Th CARD NUMRER_& /L

CONQT210
CONO7220
—CNNg 7230

CABNN : PUT FILE (DATANUT) PAGE:

CONO0T7240
CONOT250

— ——  PYT FILEIDATAQUT) SKI2 ROIT (ISAURCE L ISTINGL)
(X(11)s Al14)):
PUT FILEIDATAOUT) SKIP:
: DO MEILE_(S1:32 <= SRS _CMNT):

CONDT2AD—
CNNOT270
CONOT7280
CONOZ290-

PUT FILFINATANUT) SKIP ENIT (COMMAND(SUR2), SURZ)
(X{3)s AUT2)s Fi3))3
SUR? = SURZ a1:

CONNT300
CONOT310
CNNQT7320

FND:

CONDOT330
CONAT340

— 4% WRITE ERANA TARLE Y

TKN_CNT = CNT:

CANT = -

CINSIZH5 09—
CNNG 7360
CONQT7370
CONQI3AQ0

®YT FILF(NATANUT) PAGE:

PIIT FILF(NATANUT) SKIP ENIT ('ERRNR TARLE')
(XL31)a AC11032

CONCT7390
CONOT&00
CONQ7410

PUT FILF(NATANT) SKIP:
PUT FILF{NATAOUT) SKIP EDIT (*FRRNR*, *'SOURCE LINE')

{Xi3) ALS) X3SV AL11l)):

CONDNT&20
CONQT7430

PUT FILF(NDATANUT) SKIP:
NN WHILE (CNT < TKN_CNT):
PUT E1:€(DATAQUT) SKIP EOLT (ERAORICNT). SRS _LIN(CNTL)

LONOTLL0—
CONO7450
CONO7460
CAONOZ4T0

(2i3)y AL&LOD)s F(3))2
CNT = INT + 13
ENQ:

CNNOT4&AQ
CPNNT490
conazson

WORD TARLE =/

CPNGTS 10
CNNOTS20

PUT FILE (DATANUT) PANFE:
— BUT EIILF (DATAOUT) SKIP ENIT ('KEYWORD TARLE')

L0ONOT7S30
CONOT540
CONOT550
LONOZS560.

(X(11). A(13)):
BT FEILF I(DATAANT) SKIB:
SUR_= _1:

CNNOTS570
CONOTSAN

NN WHILF (KY_NTRY(SUR) == ¢ 0)3
PUT FILF (NDATANUT) SKIP FNIT (KY_NTRY(SUA), SIA)

CONQZS90.
CONONTAO0
CONO7610

(X{3), A(1OY, X(3). E(3)):
SIIR = SUR + 1:

ENN:

CONQZA20
COANOT630
CONOT76/4N
CONQTASO

/% WRITE TEAMINAL TARLF #/

EILZ (DATAQUT) PAGE:

CONOT76A0
CONOT76T70
CONC7ARQ_

PUT FILE (DATAQUT) SKIP EDIT ('TERMINAL TARLE')
[X(11). A(14)):

CONOTSE30
CONNTTOO




FILE: CONTROL PLIOPT A

YOUNGSTNWN STATE UNIVERSITY

64

COMPUTER CENTER

PUT ENLE (DATAOUTI) SKIP ED

PUT FILF (DATAQUT) SKIP: CONOTT10
SLA = 1= —CONQT720
DO WHILE (TM_NTRY(SUR) == ¢ )2 CONDOTT30
PUT FILE (DATANUT) SKIP ENIT (TM_NTRY(SUR), SUR) CNNO7740
Lx{3). A(3) X(3) ., E(3)): CONQOTTSO
SIR = SUR + 1 CONNTT60
END: CONOTTTO
k. CONQTZ230
/% WRITE INFENTIFIFR TARLE =/ CONOT7T90
CONOT7AR00
PUT EILE (DATAOUT) PAGE: CONOT7R10
PUT FILE (DATANUT) SKIP EDIT (*INDENTIFIER TABLE?') CONOT8R20
(X{11)e AL1A))S CONOT7R30
PUT EILE (DATAOQUT) SKIP3 CONQTRSLO
SR = 12 CONOTRSO
PN WHILF (ID_NTRY(SUR) == ¢ )2 CONOTR6ED

NIRY(SUB). SUBY __  CONQTZR70

(X(3)y, A(2)s X(3})e F(3)): CONOTARO

SUR = SUB + 13 CONNTAR90

END: CONOT900
CNNOTSLD

/% WRITF LITERAL TARLF =/ CONOT920
CONO7930

PU'T FILS (DATAQUT) PAGE: CONOT7940

PIIT EILE (DATANUT) SKIP ENIT (*LTITERAL TARLE') CNNOT950
(X{11}. AC13)): CANOTSS0Q

PUT FILF (DATANUT) SKIP: CONOT9TN

SUm = 13 CONOTORN
___________Dc_nﬂLLE.LLI_NI&ILSUBl o= ¢ )2 CONDTS90 .
PUT FILE (DATANUT) SKTIP ENIT (LT_NTRY(SUR), SUR) CONOARQOO

(X(3), A(9). X(3). Fi3}): CONORNLO

——_..Suym = _SUR + 1: CONQRQ20

ENP: CONORO3N
CONORO&N
—_— % WRITE UNIEORM _SYMAN| TARLE %/ CONOSRQSN_
’ CANOANGO

PUT FILF(NATANUT) PAGF: CONORNTO
POUT_FEILF(NATANUT) SKkIP EDIT (*UNIFORM SYMARNL TARLF') CONORORO_
(X(11). A(20)): CNNDRQOSO

PUT FILE(NATANUT) SKIP: CNNOR100
—_—  _ PUT FILF(NATANQUT) SKI® FNIT ('SYMRNL', *POINTFR') CANNRLLOD
(X13), A(6)s X(3), A(T)): conNonAal2n

SIR = 13 CONOR1 3N

DO WHILE(SUR < UST_IDX): . CONQOR140

PUT FILE(NATANUT) SKIP ENTT (US_NTRY(SUB), UST_PTR(SUR)) CNNOAR150

(X(3), a(3), XI6)e Fl&)): CNNOAL60

— SIR = SUR & 1: CONOR170
END: CONDA1RO
CONORL9N

. /% WRITE NATA TARLE =/ CONOR200
CNNOR21N

PUT FILF (DATANUT) PAGF: cONOR220

PUT FILE (DATAONT) SKIP ENJT ('NATA TARLE') CONOR230
(X(11).4(100)2 CNNOR260

PUT FILE (DATAQOUT) SKIP:

CONNR2S5N




( :

FILE: CNNTRNL PLINPT A YNUNGSTOWN STATE UNIVERSITY COMPUTER CENTER
PUT FILE (DATANUT) SKIP ENTT (°LIT TRL PNINTER?) CONOA2A0
. LXL2Y AL !"l 1 e l:wnﬂ__
SHR = 1: CONQR2AN
DN WHILF (DT_PTRISUR)==0): CONOR2S O
2uF FL A AATAAUT S SK IR EALT AT 3TR{SHA}) SANAR3ON—
(X(3)sF(3))3 CNNOR310
S = SIA + 12 CNNeAa329
. AND-S £ANLA3T A
. CNANOA34N
/% CLNSFE FILFS =/ CONDOR3SO
EANSRTLD—
CLNSE FILF({SNURCS) ¢ CNNQOA3TO
CLASE FILE (MATRIX): CONNA3RN
—_— — —CLASE-F LR B TR SANgRAZA
CLNSE FILE(TRMINP): CNNQR4OD

END CANTRAL: CONOALLD
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PLIOPT A

FILE: RFMARK

REMARK : PRNCED!RE (K):
ncL 1 PRS THL

68

YOUNGSTNWN STATE UNIVERSITY COMPUTER CENTER

(999)

REMQO0010

2 TOKEN
2 CARD

CHAR
FIXFD

BT e e JREMOBA0
(101, REM00730
(4): REMO00 &0

REM00050

ncL X

RMOOL:K = X + 1%

FIXFD

IF TNKFEN(K) = '§
GN TO ’M001:
ENN REMARK S

" THEN RETURN:

(&) REMONOAKO
REMOOOTO

REMOOOAD

Fa REMO0090
REMO01N0O
. - ——s_. REMOO0110

- e— — o — — —— —— e+ —— e —
— - e e —— —. - T - — e
- = em— - - - - —— - . ———— e ——
e - e w—— - e = - - ——
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- e mm e i e em imEme— e s ee i eme i e wm s e Ses e e e - —— . - —— e # 8 = i - e e+ = S

FILE: KFYRFC PLINPT A

YOUNGSTOWN STATE LNIVERSTITY COMPUTER CENTER

KEYRFC : PRNCENIRE (K)3 KEYCN010
r KEYQ0N20
- pcL 1 PRS_TBL (999) EXT, KFYO" 30
2 TOKEN CHAR (101, KEY0G040
2 casrn FIXED (&) KEY00050
| - ncL 1 KFY_TBL t30) EXT, KEY00040
2 KY_NTRY C~-2R (10): XEY00079
peL 1 usT (599) EXT, __ y XEYONORN_
2 US_NTRY CHAR 3, KEY00090
2 UST_PTR FIXEN (613 KEYOO1NnO
s e iy it KEYOOLIN
nc. N FIYED t6), KEY00120
K FIXED (&), KEY0O0130
nsT_Inx FIXED (&)  EXT:_ KEYQ0140
KEY00150
N 3z It KEY0O0160
NO_WHILFE (KY_NTRY(N) == ¢ )3 — _ KEY00170
TF TNKEN(K) = KY NTRY(N) THEN GO TO KROOL: KEYOON1R0
N=N+1;: KEYON190
ENN s KEY00200
RETURNS KEYNO210
KEY00220
KRON1: 1'S_NTRYIUST_INX) = 'KFY': KEY00230
NST_PTR(UST_INX) = N3 KEYN0240
NST_INX = UST_INX + 13 KEY00250
aerq;u- * v EA __KEY00260
END KFYREC: KEYN0270

R e e - c—— e e -

D G < e e s Sree e s i
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FILE: TRMREC  PLINPT A YOUNGSTOWN STATE UNIVERSITY COMPUTER CENTER

TRMRFC : PRNCFEDIRF (K)3 TRMO0010

ot - JRMO0029

: pcL 1 PRS_TAL (999) FXT, TRM00030

i 2 TNKEN CHAR (10), TRMNN0&0O
| 2 CARD ETXED (&) TRM00050

| : pcL 1 TRM_TAL 130y FXT, TRMO0060

2 TM_NTRY CHAR 3, TRMONOT70

2 TRM PR [ FIXED _t: - TRMNQ0AR0

= ncL 1 usT ({999) EXT, i TR400NNS0

2 US_NTRY CHAR (3, TR400100

2 UST_PTR FIXEN ___(6): TRMN0N110

TRMCO120

ncL N FIXED (4), TRMOO130

X FTXFD (6o __TRMOO140

usT_InX FIXED (&) FXT: TRM00150

TRMNO160

N = 13 R . TRMQON170

DN WHILF (TM_NTRY(N) == ¢ 1)3 . TRMO0180

IF TNKEN(K) = TM_NTRY(N) THEN GO TO TRNO1: TRMOO190

N =N+ 1: e TRM00200

FNN: TRM0O0210

RFTIRNS TRMNO220

TROOL1: US_NTRY(UST_INX) = ¢TRM!: - TRM00230

HUST_PTR(UST_INX) = N3 TRM00240

UST_IDX = UST_INX + 1: TRMQ00250

. _RETURN: e 5T, s oo o TRMO0260:

ENDN TRMREC: TRM00270
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FILE: IDPNRFC PLIOPT A YOUNGSTOWN STATE UNIVERSITY CNOMPUTER CENTER
IONREC ¢ PRNCENIIRE (K): INNNOO01N
e _17NQ0020_

pcL 1 PR5_TAL (999) FxT, [ONOGO30

2 TAKEN CHAR (1), : IPNO004&O

2 CARD FIXEN (&) . 1DN000SO

NCu 1 INN_TR. (99) FXT. IDNNQOAD

2 IN_NTRY CHAR ok 19800070

ncL 1 ST ey F T i999Y FzT, - INNOQORND

2 US_NTRY CHAR (1‘. INNNDI9O

2 UST_PTR . FIXE™ (% manon1no

- e b — e e b e e oo D e A AIEINGIOOHTD

ncL N FIXEN (9, 10N0O0120

X FiXFD (%), I1NNO0130

NST_10X ) . FTXEN (6) EXTe __ . . __ _INNOC14O

A FIXED (2, 19N00150

] c=aR i10): 1IN0015A0

. - S N A (. .

N = 13 IbNOOL120

NN WHILFE (ID_NTRYIN) == v )3 1DNDC190
IF_TOKEN(K) = ID _NTRY(N) THEN GO _TN [200Ls _ IONOO200

N =N+ 13 INDNOO210

END: IDNNQ220

s e & R, bt o i o i e i b s i o AHOYNONI230

/% NOES TOKEN SATISFY NDEFINITION NF INENTIFIER ? =/ ION00240

¥ 1INO00250

A = VFRIFYITNKEN(K)e 'ABCNEFGHIUKLYNOPORSTUVWXYZI): ~ ~ 10NOO2KO

TE A = 1 THEN RETIIRNS INNNO270

B = SIIPSTR{TNKEN(K), 2)3 IDNOO2R O

A = VFRIFY(B. '0123456789 ‘)3 PP  SL. ___IDNGQ290

- TF 8 == 0 THEN RETIRN: 1ONO0300
A = INNEX!TOKENIK), ¢ )2 TONOO310

o _____1F A > 3 THEN RETIRN: e B e e ITNPO320_
1 A= 0 THEN RETIIRN: IT~00330

INN00340

/® MAKF NEW FNTRY IN INENTIFIER TARLE */ e 1NPN00350
L = T S L aing INNON360
IN_NTRY(N) = TOKFN(K): 1NN 3370
INNON3IRQ

75 WRITE INTA UNTFNIRM SYMROU TARLE 7 T T T T 1oNonigo
IDNO040O

IR001:S_NTRY(UST_INX) = VINN'3 __IDN0OG1O
T UST_PTR(DST_ InX) = N: h SalEeae e T T R T 77T IDN00420
UST_INX = usr_tnx + 13 INNDO0430
RETIIRN: INNOO4&0

LT e e 1/ O




. e .-

T2

FILE: LITREC  PLINPT A YOINGSTOWN STATE UNIVERSITY COMPUTER CENTER
LITRFC : PRNCENIRE (K): LIT00010
L e L1700020

ncL 1 PRS_TBL (999) EXT, LITo0030
2 TOKEN CHAR (100, LITOC040
2 CARN EIXEN (&)} L1700050

- npcL 1 IT_TAL (500) EXT. LIT00060
2 LT_NTRY CHAR (9)3 LITONOTO
ncL 1 usT___ 1999) ExT, _ LIT000R0_
2 US_NTRY CHAR (3, LIT00090

2 UST_PTR FIXEDN (6)3 LITOO100
18 L L1T00110

PCL N FIXED (4), LITOO120
K FIXEN (&), LITOOL130
nST_10X EIXEN (&) _EXT, LITO00140

A FIXED (2), LITOO150

[ CHAR (2003 LITOOL1A0

jouler LITO0170

N = 1: LITOO180

NN WHILFE (LT_NTRY(N) == ' )3 LITOO0190

IF _TAKEN(K) = LT _NTRY(N) THEN GN TN LROO1L: LITNO200

N =2 N+ 1 LITHO210

EMN: LIT20220

ol - Ll LIT00230

7= NNFS TOKEN SATISFY NEFINITION OF LTTERAL ? =/ LITO0240
LIT00250

A = VERIFY(TOAKENI(IK) s 0123656789 .'); _ ___L1To0260_

T T IF A == 0 THFN QRFTURN: LIT00270
A = INNEX(TNKEN(K), %.0)3 LITO02R0
[F A = N THEN GN TN LROO2: AR . 7 LIT00290

R = SHASTRITAKENIK), A+l)3 LITN0300

A = INPEX(8, %, 1) LIT0O310
___1F_A == 0 THEN RETURN: LITN0320_
LRON2:4 = INDFX(TAKEN(K). ' 7)3 L1T00330
IF A > 10 THEN RFTURN: LITO0340
IF_A = 0 THEN RETURN: i LIT2N350

LIT 0360

/% MAKE A NFW ENTRY IN LITERAL TARLE =/ LITCO370
LITO03RO

TULT_NTRY(M) = TOKEN(KY: e T T T TLiTo00390
LIT00400

/% WRITE INTO UNIFORM SYMAOL TARLE */ LITOO&410
= e L TR T LITO0%20
LRONL:US_NTRY(UST_INX) = YLIT: LIT00430
UST_PTRINIST_INX) = N3 LITONG40
UST_INX = UST_IDX + 1% = ) a LIT00450
unum. ¢ LITN0&A0

LITO0&70
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YOUNGSTOWN STATE UNIVERSITY COMPUTER CENTER

HEXRFC : PROCENIRE (X)s HEX00010
e HEX0N0020
ncL 1 PRS _TAL 1999) EXT, HEX00030
| 2 TAKEN CHAR (100, HEX00040
4 2 CARN FIXED (&) HEX00050
ncL 1 LIT_TAL (S00) EXT, HEX00060
2 LT_NTRY CHAR (9): HEX00070
neL 1 ysT (999) EXT, _ HE X000R0
2 US_NTRY CHAR (3. HMEX00090
2 UST_PTR FIXEN (6): MEX00100
kD s = HEX00110
nc. K FIXED (&), HEX0D0120
usT_Inx FIXEN (&) EXT, HEXNO0130
N FTXED (&) Lt HEX20140
A FIXEN (2)% HEXJ0150
HEXON160
N = 13 =2X00170
NO WHILE (LT_NTRY(N) == ¢ 1) =EXQOLAQ
IF TOKEN(K) = LT_NTRY(N) THEN GO TN HRQO1: HEXN0190
N =N+ 13 HEXD0200
O H HEX00210
HEX00220
/= DNES TOKFN SATISFY NEFINITION OF HEXANECIMAL LITERAL_?2_*/ HEX00230_
HEX00240
A = VERIRY(TNAKENIK), '"0123456TRQARCNEF ') HEX00250
IF_8 ~= 0 THEN RETURN: Bl A VLI R _HFX00260
A = INDEXITOKEN(K). '.7): HEX00270
I[F A -= 0 THEN RFETIRNS HEX00270
A = INDF((TOKENIK)s * 9)3 HEXN0290
[F & == 5 THEN RETURN: HEX00300
HEX0Q0310
/% WMAKE A NEW _ENTRY IN LITERAL TABLE */ e HEX00320
HEX00330
LT_NTRYIN) = TAKFN(K): KWEX00340
HFX02350
/% WRITE INTO UNTFORM SYMAROL TARLE */ HEXON3A0
HEX0N370
HROO1:1S “TRY(UST_TIDX) = 'LIT': HEX00380
TONST_-tROOST_INXY = N ¥ o HEXN0330
UST_IDX = UST_INX + 13 HEX00400
RETIURN: HEX00410
BRREXREC: < T T ST e - TTTHEX00420




FILE: TGTCHK PLINPT A YOUNGSTNWN STATF UNIVERSITY COMPUTER CENTER

TGTCHK : PRNCENIRE: TGTONO1N
ncL 1 usT {999) _EXT, _ TGTO0020

2 US_NTRY CHAR (3), 76700030

2 UST_PTR FIXED (6);: TGT00040

ncL 1 ERR_TAL (7%) EXTy,, I

2 ERROR CHAR (60), TGT00060

2 SRS_ILIN FIXED (3): TGT00070
necL 1 LIT TAL (500) EXT, JGT000A80

i 2 LT_NTRY CHAR (9): TGT00090
ncL  UST_InX FIXED (&) EXT, TGT00100
CNT__ FIXED A2)_ ExT, — TGT00L10

CRN_CTR FIXED (3) EXT, TGTO0120

TGT_PTR FIXED (6) EXT: TGTON130

R » TN A v 76100140

/7% 1S THF FIRST UNIFORM SYMBOL A VALID LINE NUMRER ? =/ TGT00150
TGTO00140

IF _US_NTRY{UST_INX) =a *) IT* THEN G0 TO TCOOL:. B TGTNO170

& TGTOO1RO

/% CHFCK FOR ALL NUMERICS %/ TGT00190

, als ol b TGTNN200
TFIVERIFY(LT_NTRY(UST_PTR(UST_IDX)),'012345A7R9 7)==0) TGT00210

THEN GO TO TCOO1: T6T00220

e LN} T6TO0N230

7= LINF NUMAFR 0K */ TGT00240
TGT_PTR = UST_PTR(UST_IOX): TGTN0250
WST_INX = UST_INX_+ 13 £8. 4 Fo, S (7

RETURNS TGT00270

TCOOl: ERROR(CNT) = 'LINE DNES NNT START WITH A VALIN MUMRER': TGTNE280
SRS_LINICNT) = CRN_CTR: £ i 16100290

CNT = CNT « 1: TGToo300

PN WHILE ((HUS_NTRY(UST_INX)~=*TRM®! )| (UST_PTR(UST_IDX)==23)): TGT00310
__UST_INX = ST _INX + 13 ‘il 75700320

END: T6TN0330

NST_INX = UST_INX + 13 76700340
_CPN_CTR = CRN_CTR + 13 B deiad i —T6700350

RETHIRNS TGTNN360

END TGTCHK - T6T00370




FILE: LFTAR

PLIOP

T A

. tee s e em e Mmoo e o ieie s e e e

75

YOUNGSTOWN STATE UNIVERSITY COMPUTER CENTER

LETZR : PRNCENURE: LETO0010
ncL_ 1 UsT __1999) EXT,_ LETN0002N
2 US_NTRY CwAR (3, LET20030
2 UST_PTR FIXED (o) LFT00040
peL 1 ERR_TAL (75) FXT, LETCONSO
2 ERRNR CHAR («0), LETNN0A0
2 SRS_LIN FIXFD 13): LET00070
neL 1 TRM_TaL 130) EXT, LET0O0CRD
2 Tw_NTRY CHAR (3), LET00050
2 TAM_PRI F!XED (1) LET00100
ncL 1 MTX_ElL, ) ' ot LETOO0110
2 LAL_®TR CHAR (a1, LET00120
2 0PR CHAR (3, LETNOL130
2 nPR_PTR CHAR (2, o LETN0140
2 051 cHaAR (3), LETON150
2 0P1_PTR CHAR (4), LETNO160
2___0p2 CHAR (N, LET00170
2 OP2_PTR CHAR (a), LETNO1A0
2 FILL CHAR (55) INIT((55)" LFT00190
neL 1 neNn CONTROLLEN, LFTN0200
2 OPND_STACK_TAL CHAR (3), LETAN210
2 OPNN_STACK _PTR FIXEN ()3 LETN0220
ncL_ 1 nPTR CONTROLL =D, _LET00230
2 OPTR_STACK_TAL CHAR (3), LET0024«0
2 GPTR_STAaCK_PTR FIXED (a), LET00250
2 ___JPTR_PRIORITY FIXFND__ _ (&): LET00260
AcL 1 FCM_NPND CANTROLLED. LET00270
2  FCN_NPNN_STArK_TAL CHAR (3), LET00280
2 _ FCN_OPND_STACK_PTR _FIXEDR _  (&): LET00290
neL 1 FCN_NPTR CANTROLLEN, LET00300
2 FCN_OPTR_STACK_T3L CHAR (3), LET00310
2 FCN_NPTR_STACK_PTR _FIXEN (&), LETN0320_
2 FCN_NPTR_PRIORITY  FIXED (4)3 LET00230
ncL  UST_INX FIXED (4) FEXT, LET00340
I = CNT FIXED (2)  EXT. LET00350_
AZEa C-HAR (7, LET00360
71=R’NQ CHaR (1) INIT('0'), L-T0037n
RLANK C4AR (1) _INITL® ), LETN0380
CRN_CTR FIXED 13) EXT. LET00390
TGT_PTR FIXED (&) EXT, LETOC400
__TMP_STR FIXED (3) ExT, LETDO&1N
NP _FLG FIXFND ™ (1, T T T LETH0420
pea_rT FIXED (3,9 LET00430
PRIARITY FIXEN A2y, - LETN0GG0!
FCN_PAR_CT FIXED (3, LET0045N
FCN_FLG FIXED (1l:s LETN04A0
___Aascy FIXED (&5, LET00479
FCN_PTR iy FIXED  ~ («)s — 77 TTTT TLET004A0
NCL  MATRIX FILE RECNRN: LETQ0490
LFT00500
N FLG T PAR_CTV PRIORITYS FCNZPAR_CT. FCN_FU%, TMP STR 5 0:  —LET00510
LET00520
7% NEXT SYMANL MUST RE AN INENTIFIER %/ LETN0530
i R e 5 TTLETONS&0

UST_IDX = UST_INX + 13 LETOO550
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FILE: LFTAR PLINPT A YOUNGSTOWN STATE UNIVERSITY COMPUTER CENTER
IF NS_NTRY(UST_INX)~='IDN' THEN LETO0056&0
~ DO: FRRAR(CNT)= *INENTIFIER MUST FOLLOW LET': s __LET00570_
GO TO LAOOI_ERRDR: T LET00SA0
ENN: LFT00590
ASGN = 'IST_PTR(UST_INX): LET00600
TLFTARALO
/7% NEXT SYMRNL MUST RE '=' #/ LET 0620
. LET00630
== UST_INX = UST_InX + 1; LET00640
IF{US _NTRY(UST_INX)~='TRM? ) | (UST_PTRIUST_INX)~=h) THE LETDO0650
ng ERRnntCNT)-'EOUAL SIGN TS NOT !N nqnnsa POT TION': LET00AAKD
= TTTGO TO LAGOI_FRROR: T T T T T LETa0RTO
L H LETON&RO
) LET00490
— 7% CRECR BOR LEFT PARENTHESIS, RIGHT PARENTHESTISS LINE END */ —  LET0OT 0
LETA0710
LA002:  MST_IDX = UST_INY + 13 LET00720
—  IF(US_NTRY(UST_I XVa'TRMV)E(DST_PTR(UST_INX)=T) "THEN L[ ETATT3I~T
nr: LETO0T74N
IF FCN_FLG = 1 THFN FCN_PAR _CT = FCN_PaAR _CT + 10: LETNOTSO
PAR_CT = PAR_CT & 108 TTLET00760
GO TO LACO2: LETOOTTO
END: LETOO7RN

T LADO03T 731US:NTanU(T—IHiTT'TINTTZ(UST"bTRIUSY-XDITQAT-THEﬁ"m T T TLETOO0TRA

on: LETOORCO
IF FCN_FLG=1 THWEN FCN_PAR_CT = FCN_ DAR CT=-103 LETONSR10
PAR’ cr = PAR_CT = 10T T TTTTTLET00A20
usT_ _INX = UST_IDX + 1% LETOCA30
6o To LA003: LETO0RLO
ENOT T e Tl i LETOOARSO
IF{US_NTRY(UST_INX)=*TRM! )E(UST_STR(UST_INX)=223) THEN LETO0RGO
nns LET00ATO
NOZFLG = 13 TUTTTT T TTLETOoO0ARG
GN TO LAOO&_PNP; LET00R90
END: i L "T170900
- M, TS T T T T e 00910
/% 1S SYMROL A FUNCTION NAMS ? =/ LETN0920
LET00930
TTF(S_NTRYTUST_TMYY = TRM' JE(UST_PTRIUST_INXI>12) &~ "~ "LETOCT&0—
LUST_PTR(UST_INX)<23) THEN LET00950
pn: LETN0940
R VT BENCRLG WY o L T T s ey s s e VST
FCN_PTR = UST_PTR(UST_INX): LETOR9A0
- UST_INX = YST_IDX + 1: LFTNO9S0
T T T T IRIUS_NTRYIUST_INX ) astTRMI)) T T T T T T T ETN10007
(UST_PTRIUST_INX)==T7) THFN LET~ 1010
. nN: LETN1070
7T TTTTERRARTUNT = ' PARENTHESTS MIIST ENCLASS FUNCTINN ARGT: " LETrIA3IO
GO TO LAOO1_ERRNR: LFTO1040
A ENN: LE-01050
TT T TTUSTLMMY = USTOINX S 1e O Gl Nt bl et i e e e T — 3 17 1 e
GN TN 1.A002: LETO1070
. ENN: LETO1CRN
T e =TT oS e i eetese—  oeeshil BTOLOST

7% IS SYMRNL & LITERAL CR IDENTIFIFR 7 */ LETO1100
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ETLE: LETAR PLINPT A YOUNGSTOWN STATE UINIVERSITY COMPUTER CENTER
LETO1110
IF(US _NTRY(UST _INX)==*] [T )E(US NTRY(UST_INX)=~=*JDON') THEN __ LET
nns: LETO1130
ERROR(CNT)=* INVALTND SYNTAX': LETN1140
GO _TO LAQOLl ERROR: LETO1150
ENP: LETOL16D
LETO1170
/% PYSH SYMRNL ONTQO APPROPRIATE STACK #/ __LETOLl1R0 _
LETO11990
IF FCN_FLG = 1 THEN LETO1200
nn: LET01210
ALLNCATE FCN_OPNN: , LET01220
FCN_OPNN_STACK_TAL = US_NTRY(UST_IOX)3 LETOL230
FCN_OSNN_STACK_PTR = ST _PTR(UST_IDX): LET01240
GO TO LAOOS: LETO1250
ENN: LETO1260
ALLNCATE NPNO: LETOl1270
= NPNN_STACK_TAL = [IS_NTRY(UST_INX); LETO1280
NPNN_STACK_PTR = UST_PTR(UST_INX)3: LETO01290
LET01300
~— /% CHECY FNR LEFT PARENTHESIS, RIGHT PARENTHESIS., LINE ENN @/ L=TOl310
LETO1329
LAQDS: _ UST_IDX = UST_IDNX + 13 LETO1330
T IF(US_NTRY(UST_INX)='TRM' )G (UST_PTR(UST_(DX)=T) THEN LETO: 340
on: LETOL1250
___1F FCN_FLG = _1 THEN FCN_PAR_CT = FCN_2aR_(T+ _LET01340
TPAR_CT = PAR_CT + 10: LETO1370
GO TO LA0OS: LFTO1380
ENN: o LETC1390

LA006: IF(US_NTRY(UST_INX)='TRM' )L (UST_PTR(UST_INX)=A) THEN LETO1400

Dn: LETO1410
IF_FCN _FLG = 1 THEN FCN_PAR_CT = FCN_PAR CT-10: _ __LETO1l420

PAR_CT = PAR_CT -10¢ LETOl430
IF(FCN_PAR_CT=0)E(FCN_FLG=1) THEN LET01640

nA: ' S T N By LETQ1450
IF(ALLHCATIHN(BCN_GPTII)-O) THEN LETN1440

GN TO LAOO7_PNP_FCN: LETO1470
GO _TN LAOOG_PNP: o LET014AR0 _

i TR NN AT b A ke IBEN . WL AR R LETO1490
UST_INX = yST_INX + 1: LETO1500
____ G0 TN LAOOG: SRRl T o S I NI o PP RN |

FNA LETO1520
IF(US_NTRY (UST_INX)=*TRM! )E(UST_PTR(UST_INX)=223) THEN LETO1530
nne oy SLETOASEn
TND_FLG = 1T & W LETO1550

IF ALNCATION(OPTR)=0 THEN GO TN LAOOS_FINISH: LETO1560

A GN TO LAOO&_POP3 LETO1570
ENN: (4" O I
LET01590

7% IS SYMRNL AN NPERATOR ? #/ LETO1600
TFTUS_NTRY (UST_INX)~=" TRM?) | (UST_PTRIUST_TINXI>5) THEN ~~ ~ "~ LETOI610
nn: LETO1620

ERRMAR(CNT) = INVALID SYNTAX': LETO1630_
GN"TO TA00L_ERROR: LETO1640
FND: LETO1650

. — —— o —— —— . ——— . —— -+ — e = i e em— e - —
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FILE: LETAR PLINPT A YOUNGSTOWN STATE UNIVERSITY COMPUTER CENTER
PRINRITY=TRM_PRI(1ST_PTR(UST_IDX))+PAR_CT: LETO1660
s LETO1670
— 7% 1S OPERATOR STACK EMPTY 7 ®/ TSR T R T O 1680
IF FCN_FLG = 1 THEN LETOL690
oN: LETOLl700
— 1F ALLOCATIONTFECN_BPTRY=0 TREN = 777 " TLETO1T71IN
GN TO LAOO8_PUSH_NPTR: LETO1720
GO TN LAO10: s __LFTO1730
= END - LETN1740
IF ALLNCATION(OPTR)=0 THEN GO TN LAOOR_PUSH_NPTR: LETO1750
LETO17A0
=T 7% 1S TNP OF STATK GRFATER THAN PRINRITY 2 ®/ = == 777" " 77 7 g101770"
LETO17R0
LAO1O: IF FCN_FILG = 1 THEN . ___LETO1790_
onsT e . LETO1R00
IF FCN_NPTR_PRINRITY > PRINRITY THEN LETO1810
GN TO LAOO&_POPR: LETOlA20
GO TN LAQOB_PUSH_NPTR: B T 7T 7T TTLETO1A30°
END: LETOLl340
IF NPTR_PRICRITY > PRINRITY THEN LETOLRSO
GN~TO CA00&_PNP3 T T TTTTTLET018A0
GN TO LAOOS_PUSH_NPTR: LETO1R7D
LETOLRRO
7% PP STATKS AN WRITE INTN MATRIX "%/ aa T T T T LETOTR9G T
LETD1900
LACO4_PNP 2 LETO1910
i TF FCN_FLG = [ "THEN o DR R e e MR b sl L 1
nn: LETO1930
AREASTGT_PTR: LETO01940
ARFA=TRANSLATELARFA, ZERON, ALANK): — ~— ~~ 7777 77 LETO1950
LAL_PTR=SURSTR(AREA, 4y &)3 : LETO01960
OPR=FCN_NPTR_STACK_TAL: _LETO1979
T AREA w FCNZOPTR_STACK_PTR: ~— ~— — -7 77T "TLeT0lsA0
ARFA=TRANSLATE (AREA, ZERMND, RLANK): LET01990
OPR_PTR = SUBSTR(AREA. &4+ &): » : LET02000
s FREE FCN_MPTRI TR SRS neem e TERL ET 02010
OP2=FCN_NPNN_STACK_TAL: LET02020
ARE2=FCN_OPNN_STACK_PTR: LET02030
T TARFEA=TRANSCATE([4RFA,” ZERMT, RLANK): ~ = ~ ==~ —=—""[ETN2040"
OP2_PTR = SURSTR(AREA, &, &): LFTN2050
FREE FCN_NPNN: ] LET020A0
T T OP1=FCN_NPNN_STACK_TAL: ™™ "~ '~ — 7" ~ °° ' © U LET02070°
ARFA=FCN_NPNN_STACK_PTR: LFT020R0
AREA-?!AN%LATE(AREA. ZERNN, HLANK). LETN27290
T T 7T T T OPI_PTR="SUASTR(AREA. 4, &)3 s =g LET02100
FREE FCN _NPND: LETO2110
WRITE FILE (MATRIX) FROM (nrx FIL)S LFT02120
3 TLG0ITRLA0LY ST i i s s omesat BTRZT A0
EMD: LET02140
AREA=TGT _PTR: LETO2150
TAREA=TRANSUATE(ARFA,—ZERNO- ACANK): - 7 TR T LETO02I60°
LAL_PTR=SIIRSTR{ARFA, &, &): : LETO02170
NPR=OPTR_STACK_TAL: LET021R0
TARFA=(PTR_STACK . PTRI— ——— = === -— ' : ~ LET02190°

IREA-TRANSLATE(ARFA. ZEROO. BLANK): LET02200
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FILE: LFTAR PLINPT A YONGSTOWN STATE UNIVERSITY COMPUTER CENTER
NPR_PTR=SUBSTR(AREA, &, &): < LET02210
FREE OPTR: LET02220
0P2=0PNN_STACK_TAL: LET02230
AREA=QPNN_STACK_PTR; LET02240
AIEA-TRANSLATEIARFA. ZEROO. BLANK): LET02250
92_PTR=SUBSTR(AREA, 4, &)3 LET02260
FREE OPND: LET02270
NP1=NPNN_STACK_TAL: g LET0228n0
i AREA=NPNN_STACK_PTR: h LET02290
AREASTRANSLATE(AREA, ZEROO., BLANK): LET02300
NP1 _PTR=SURSTR(ARFA, &, &): _ i LET02310
FREE NPNP: > LET02320
WRITE FILE (MATRIX) FROM (MTX_FIL): LET02330
N b e Sl e e e LET02340
/% ASSIGN TEMPORARY VALUE AND PUSH ONTO APPRNPRIATE STACK®/ LET02350
~ LET02360
LAQ11:TMP_STR=TMP_STR + 13 LET02370
IF FCN_FLG = 1 THEN LET023A0
nn: LET02390
ALLNCATE FCN_NPNDN: LET02400
FCN_OPNMN_STACK_TAL = *TMPI; LET02410
FCN_OPNN_STACK _PTR=TMP_STR: LET02420
GO _TN LAN12: LET02430
END: LET02440
ALLNCATF NPNA; LFT02450
NPNN_STACK_TRL = 'TMOI3 d — __LET02460
onnn STACK_PTR=TMP_STR: LET02470
LET02480
/% CHFCK FOR_FND OF FIINCTION =/ r ok S —_ _LET02490
LET02500
LAO12:IF{FCN_PAR_CT=0)E(FCN_FLG=1) THEN LET02510
nn: e s = LET02520
IF ALLNCATION(FCN_OPTR)=0 THEN LET02530
GO TO LAOO7_POP_FCN: LET02540
GN_TO _LAOO4_PNP;: LET02550
END: LETD2560
LET02570
/% 1S NPERATAR STACK FMPTY AND END FLAG SET ? =/ W __LETN25R0
A AR NI TR T LET02590
IF (ALLNCATION(OPTR)I=Q)E (NN_FLG=1) THEN LET02600
GN TN LACOS_FINISHS L CETO2610 .
W i W e e A LET02620
/% CHFCK FNR END NF LINE */ LET02630
B i A ) o _ _LET02640
ITF(ND_FLG=1) THEM o HE LET02K50
GN TN LAQDO&_POP; LET02660
LET02670
7 CHAFCK FOR EMPTY OPFRATAR STACK &/ "~~~ "=~ T T ST T 103680
LET02490
!F SCN _FLG = 1 THEN LETO2700
“of: TR Tl T e e e T L L CRUAZY T
IF ALLNCATION(FCN_NPTR)=N THEN LETO2720
GN TN LAOOA_ nusu NPTR: LET02730
G0 TN La010: o R T T LET027e0
END: LET02750

L e S S S S o et e, e . o — = =

TS e e e e e - — e ——— - ——— ——— - — =+ - - = e = —em - -
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FILE: LETAR PLINPT A YOUNGSTAWN STATE UNIVERSITY COMPUTER CENTER
IF ALLNCATIONI(OPTR'w(Q THEN © LET02760

GN TN _LAOOA _ov<4 OPTR: ___ _LETN2770
SR TGO TO LAO10: LETN27R0
LET02790
/% PYSH NPERATOR ONTO APPRNPRIATE STACK ®/ e LET02800
o = T LETO2R81N
LAQOB_PUSH_NPTR: LET02820
IF FCN_FLG = 1 THEN LETD2230

oni LETAZ2/%:
ALLOCATE FCN_NPTR: LFT02R50
FCN_OPTR_STACK_TAL = US_NTRY{UST_INX): LET02860

= FCN_OPTR_STACK _PTR™= UST_PTRIUST_INX): — — "~~~ "7 TLETO2A70
FCN_OPTR_PRIORITY = PRINRITY: LET02880
GO TN LAOO2:- LET02890

e TTENNTT T LET02900
ALLNCATE NPTR: LFT02910
NPTI_STACK_TAL = US_NTRY(UST_IDY): LET02920
——TIPTA_STACK_PTR = UST_ _PTRIUST_IDX): T T LETN2930
OPTR_PRIIRITY = PRINRITY: LET02940

GO TO LA0O2: LET02950
ey DAL T LET02960
/% FINISH FUNCTION PRNCESSING =/ LET0297n
LET029R0

TTAO0T_PNP_FCNT — - T T T T TTLETA29%0
ARFA=TGT_PTR: LFT03000
AREAsTRANSLATE(ARFA. ZFRNN. ALANK): LETN3010
T LCRLTPTR = SURSTR (ARFA; &, &) ~~~— T T TTT°7° T T TTLET03020
: NPR=1TAMI ; LET03030
ARFA = FCN_PTR: L LET03049

AREASTRANSLATE (ARFAS ZERND: AUANK) i = i TT T LET03050
nPo _PTR=SURSTR(ARFA, &, &): LETO03060
NP :=FCN_NPND_STACK_TRL: LET030790
AREA=SFCN_DOPNN_STACK_PTR: ™ g LET03040
ARFA=TRANS _ATE(ARFA, ZEROO, BLANK): LETH3090
NO1_PTR=SUBSTR(ARFA, &, &) LETO3100

B R FE FCN _NPRD: A S L LETO3TID
r32= ' LETO03120

fP2_PTR='0000*: LETN3130
RITE FILE TMATRIX) "FROM (MTX_FTL): o TTTTTTTT TTLETU3T40

FCN_FLG=0: LETO03150
TMP_STR=TMP_STR + 13 LET03140
ALLNCATE APNN; ~—  —— = ———— — “rTooc oo s = s T ETOS1Y0
NPNN_STACK_TRL = 'TMPI; LETO31R0
_— NPND_STACK _PTR = TMP sn- LETN3190
1 -Gn TO LA00S: T T I Tl G e YT TITTT T T T LET03200
LETO3210
B EINTSH Asﬁxcunsur STATEMENT aND RFTURN TN CANTROL */ LET03220

by e e e S i S a5 © 77 TLETO03Z3C
AQ09_FINISH: LET03240
L=T03250

CHFCX FOR AGREEMENT TF PARENTHESES */ - DI mmmm s T T LETU3 260
LET03270
__IF PAR_CT-20 THEN LFT03280

e NN Saraae el E==0 B A T LETD3290—

FRROR(CNT)=*UUNEQUAL NO. OF LEFT ANND QIGHT PAREN,': LETO3300
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EILE: LETAR PLINPT A YNDUNGSTOWN STATE UNIVERSITY COMPUTER CENTER
: GN TO LAQOI_ERPNMAR: LETN3310
ENP: e LET0N3320
AREA=TGT_OTR: LET03330
AREASTRANS.ATE(ARFA, ZEROO. BLANK): LET03340
LS. _PTR=SIBSTR(AREA, &y &)3 - LEFT03350
e MPR=¢TRM! 3 LET03360
OPR_PT2210006": LET03370
No2=0PNN_STACK _TAL:S e LET03380
B AREA=NPNN_STACK_PTR: LETO03390
AZEA=TRANSLATE(ARFA, ZEROO., BLANK): LET03400
NP2 _PTR=SUASTR(AREA, 4. &): 5 pialions WAL Tt LETO03410_
o FRFE NPNN: LET03420
OPLl='INN'S LET03430
AREAwASGNS g L LET03440
= AREA=TRANSLATE({ARFA, ZEROO, BLANK): LET03450
0P!_°TR=" I1ASTR(ARFA, &4, &)3 LET03460
uure Bl (MATRIX) FROM (MTX_FIL): LET03470
—  UST_INX s UST_Inx + 13 LETO034AC
CRN_CTR = CRN_CTR + 1: LET03490
RETURN: LET03500
LETO3510
/= E]ROR ROUTINE =/ LET03520
L wrrreni . LETNABA0
LAQO1_FRANR: LET03540
SRS_LINICNT)=CRN_CTR: LET03550
____ CNT=CNT+13 __LET03560__
T DO WHILE ((US_NTRY(UST_INX)~="TRM® ) [ (UST_PTR(I!ST_TNX)1==223)): LET03570
UST_IDX = UST_INX + 13 LETN3E4N
it S S e LET035%0
UST_INX = UST_IRX + 1: LET03600
CRN_CTR = CRN_CTR + 1: LETO03610
EEnarC Y Iny w GEY 10X P e LFT03620__
/% CLEAR STACKS s/ LETO3639
LETN364N
NO_WHILF/ALLACATION{OPND)==0)3 [T L O B _ _LET03450
FREE OPND3 LFT03:an
FNN: LETO03570
DO _WHILFIALLNCATION(OPTR)==0)3 ey T ___LET034R0 _
T TFREE OPTR: T T - ) ——— LET03690
END: LETO3790
DO _WHILE[ALLNCATINN(FCN_OPNN)=~=0)3 R LETO03710
T FRFE FCN_OPNN: ™ ES B T LeTA3T20
ENR: LETO3730
D0 WHILE(ALLNCATINN{FCN_PTRI~=0): n LETOSTAN
FREE FCN_OPTR: . fE LET03750
END: LET03760
___ RETURN: LET03770
T Wi s S R T A e R, TLETO3780

B e = < cmae: o

LET03790

I T e e e At we am . - eas s wimia
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FILE: RNINAR  PLINPT A YNUNGSTNWN STATE UNIVERSITY COMPUTER CENTER
ROINAR : PRNACENURES RNI100N10
"k RD100C20
pcL 1 usT (999) EXT, RD100030
2 US_NTRY CHAR (3), RDI00040
2____UST_PTR FIXED ()3 RN100050
ncL 1 ERR_TBL (75) EXT, RNI0D0O060
2 ERROR CHAR («0), RD100OTO
2 SRS_LIN FIXED (3)¢ RN IQ00AN
pcL 1 LIT_TAL (500) EXT, ROI00090
2 LT_NTRY CHAR (9): RNINN100
ncL 1 MTX_FIL. RNIOO110
2 LAL_PTR CHAR (&), RDI10O120
2 OoPR CHAR (3), RN10O0130
2 0PR_PTR CHAR (43, RNJ 00140
2 orPl CHAR (3), RPIOOLS0
2 OP1_PTR CHAR (&), RDIOO160
2 orP2_ CHAR (3), RDINOL1TO
2 0P2_PTR CHAR (&), RDIOO1RO
2 FILL CHAR (55) INIT((55)¢ )2 RN100190
ncL__ uST_IDX F1XED (&) __EXT, RD100200
ARFA CHAR (7)o RD100210
1LFRMOD CMAR (1) INIT('0*), RN00220
ALANK CHAR (1)__INTIT(® ), __ RDINO230
CNT FIXED (2) EXT, RD100240
CRN_CTR FIXED (3) EXT, RDI00250
TGT_PTR FIXEN () EXT: _RN100260
ACL  MATRIX FILE RECNRD: RD100270
RDI002%0
/# 1S NEXT UNIFORM SYMRAL AN IDENTIFIER ? %/ RNT100290
RD100300
UST_INX = UST_INX + 13 RDINO310
IF S _NTRY(UST_INX)-~=*INN?' THEN" ’N100320
nn: RD100330
ERROR(CNT)=*VARIARLE NAME MUST FOLLOW ROIN': RN100340
SRS_LLIN(CNT)=CRD_CTR: RDINO3S50
CNT=CNT+1: RDT100360
PO WHILF((US_NTRY(UST_TINX)==?TRM? )| RNI00370
- - (IST_ PTR(UST rnxa~-23)). RDT003A0
UST_IDX = UST_iPx + 13 RDT00390
ENR; RN100400
UST IPX = uST_IDX « 1 RDIO04LO
CRN_CTR = CRN_CTR + 1: RNIND&20
RETURN: RNIN0430
. _ENP: . __rDIONGD
j 33, RN100450
‘% WRITE IDFNTIFIER INTO MATRIX =/ RDI00460"
RBIN0&TO
ARFA = "TGT_PTRY T T T T T T TR TTT I RGN Ge 0
AREA = TRANSLATE (AREA., ZEROD, RLANK): RPNI00490
LAL_PTR = SURSTR (AREA, 4o &)3 RNI100500
NPR = = IKEYY; R e R e e s “ROI0OS51D
NPR_PTR = 10019°: RN100520
__NP1L = vInNe; RNINOS530
TARFATETUST_ATRIUSTINK S TS : T TTTTTTRN1005%40

AREA = T'lNﬂLATF (AREA, ZERND, ALANK): RDIONS550

—— e e
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FILE: RNINAR  PLINPT A YOUNGSTOWN STATFE UNIVERSITY COMPUTER CENTER
NP1_PTR = SURSTR (AREA. &, &) ROI00560
RDI00570
T 7% IS NEXT UNIFORM SYMADL TEROMY 7 %/ — RDTO0SAD
RN100590
UST_INX = UST_INX + 1: ___RDINOKOO _
T T IRNIS_NTRY (UST_INX ) <a VKEY Y TTUST_PTR (/ST INX1~=15) THEN ~ — RDT00610
; no: RDIN0K20
ERROR(CNT)= ' FROM MUST FOLLOW VARTABLE NAME': RD100630
SRS_LINICNT) = CRN_CTR: T T T RnTno6ad
CNT = CNT + 1: RNT10065N
DO WHILE ((US_NTRY{HST_IDX)=='TRM'}] RDTI00661
(UST_PTR{UST_INt)==23)): T T T Ro11006T0 T
UST_IDX = UST_IDX + 13 RDI0O6ARO
END: RN100690
T OTTUST_IBX = DSY_INX 1 . — T T/ T TT"rRproo700”
CRN_CTR = CRN_CTR + 13 RNI00710
RETURN: RNI00T20
ENA: S ———— eV
RP10074D
/% 1S NEXT UNIFORM SYMARL A HEX APPRESS ? &/ RDI0OT50
g i e "TTTRNTI0O0TAOD
UST_IDX=UST_INX+1: RDI0OTTO
IF(US_NTRY{UST_INX) ==t IT1)| RNINOTRN
(rnnEXILT INTRYTUST_PTRTUSTIOX) 1 o )=s=0) T~ = 7~ 77 entnar9o
CINDEX(LT_NTRY(UST_PTR(UST_INX) )" 1)~=5) THEN RN "GRON
nn: RN .0R10
‘ERROAR(CNTIZVHEX ANPDRFESS MUST FOLLOW FROM':” — "~°~ "7 RDINOB2G
SRS_LIN(CNT)=CRDO_CTR: RN100830
CNT=CNT+1: RDI0084O
DO WHILET (US_NTRY(UST_INX)S='TRM* )|~ — — ~— = 7~ RDI0OOARSO
(UST_PTR(UST_INX)==23)): RDINOBAKO
UST_IDX=yST_TNxXx+1: RDIN0870
TTEND: - T T T URNINOSAG
UST_INX=UST_INX+1: RO100A9N
CRD_CTR=CRN_CTR+1: RD100900
~ RETURN: W T R " 2pT00910”
ENC S RDI00920
ROT00530
T /¥ WRTTE HEX ADDRESS TNTO MATRIYX %7 == RNTO0940~

RN100950
i NP2=' 1T RNINO960
T TUARFA WOST_PTRIUSTIOX) ¢~ T T s memeemeee— ~ RNTO00970"
ARFA = TRANSLATE (AREA, ZERNN, RLANK): RNI0098N

) NP2_PTR = SURSTR (AREA, 4, &) ROI00990
T WRTTE FTLF (MATRIXY FROM [MTX_FIL): — — =~~~ - "~ = °~ ~ RNIO1000

RNIO1010

e 18 anA[NDFR nF Snuncs LINE ALANK ? =/ 2n101020
. g A SR N sy R s s e ‘l'ﬂto‘Lm
NST_INX=yST_INX+1: RNOIN10&O

IF 'us ~rnv«usr xnx)--'rn~~)|1n57 ura(UST rox:--zsl THEN RNIO1050
Tt 1 B s e CTRNATO106M
ERROR(CNT)=*MULTIPLE ENTRIES FOR HEX ANDRESS': RNIO107O
SRS_LIN(CNT)=CRD_CTR: RNIN10OARO
B T ENTRENY S T e T e e R et ST T RATOLIO90

DO WHILE ((US_NTRY(UST_INX)a='TRM?)| RNDIOL1100



FILE: RNINAR PLINPT A YOUNGSTNWN STATE UNTVERSTITY COMPUTER CENTER

(UST_PTR(UST_IDX)==23))3 RNIO1110
UST_INX=yST_1I0X*+Ys _ _ _ . __ _ _ _ . RNIOLY29_
ENN; RNIN1130
UST_INX=yUST_IDX+1l: RNDIC1140
CRD_CTR=CRND_CTR+1: A N ——___RDIO1150
RETURNS RNIOL1160
ENN: ; RNIO1170
R S o s e e ROTOMERO
/7ENARMAL RETUIRN TN CONTROL=*/ RDIOL190
- RNTIO1200
UST_INX=UST_INX+1: e i e e ROTOR 210
CRN_CTRsCRD_CTR+1: RNIO122N
RETIRNS RNIN123nN
END RNINAR: RD101240_

- ——— ———— o ———— " —— = — —
— - me mrm cemmee— —— - - - - — e ——
e e — — — o —— - — — - - B ——
S e e+ e = p—— —_— - - R R
e —— - - - — - - R
oo o < - - — e — - - - - - - ———
——

— e e 5w - - = - ——— - ——
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FILE: L1FAR PLIOPT A YNUNGSTOWN STATE UNTVERSITY COMPUTER CENTER
IFAR : PRNCENIIRFS 1FA00010
ncL 1 ST -5 {999) FXT, 1FA00020
~a 2 US_NTRY CHAR 3), [FAONO030
2 UST_PTR EIXED (a): 1FA00040
neL 1 ERR_TBL (75) EXT, 1FA00050 _
- 2 ERROR CHAR 140, 1IFA00060
2 SRS_LIN EI1XEN (31s 1FAODOTN
ncL 1 TRM_TAL_ (30) EXT, IFAQ00RG
= 2 TM_NTRY CHAR 13), 1FAQ0090
2 TRM_PR[ FIXEN 1)s 1FA00100
ncL 1 LIT Tg}____» (500) EXT, _ e 17A00110
2 LT_NTRY CHAR (9): 1Fagol120
nc. 1 MTX_FIL. TFAN0130
2 LAL_PTR CHAR ey, FAQ0140
2 0PR CHAR (3. T1Fa00150
2 0PR_PTR CHAR (a), 1FA00160
2 oPl__ CHAR SN, oo e e YEADONTD
2 0P1_PTR CHAR (&), [2A3C1R0
2 orP?2 C=AR (31, 1FAQ0190
2 0P2_PTR C=aR (4)y _IFADO200
2 FILL CHAR (55) INTT((55)' *): r:n0021n
ncL UST_T0X ZIXEN {6) EXT. IF400~
NRIGINAL_IDX FiXEN AB)ezs “m e IFAOQZL__
B CnT FIXEN (2) EXT. IFAD0240
ARFA CHAR (7, 1FA00250
FoLIN:. . e FIXEN (A s . _ __1FAON260
T 17RO CHAR (1) INIT('0'), 1FAQD270
ALANK CcHaR (1) INIT(* ), IFA00280
_CRD_CTR e ol b= 1o oot L e, 8 11 0 el 1FA00290
TeT_eTR TTEIXEN (&)  EXT,. IFA0N300
TMR_STR FIXEDN (3) EXT, 1FAQ0310
NXT_LIN _ CHAR S~ g} piam. == om IFAN0320
N FIXEN ta), 1FA0033N0
cxi FIXED (), 1F200340
e L FIXEND (&}, _ [FA00350
k- RFLAP FIXFD (&) 154003460
ncL  enx ENTRY, 15400370
- LFTAR ENTRY, IFA003R0
T RFTRNAR T N TENMTRY, T T TFA00390
RFANAR FMTRY, 1FAQ0400
_ _RFSTRAR ENTRY, _1-A00410
T STAPAR TTTTTTTENTRY, T IFAC0420
ENNAR ENTRY, 1FA00430
___WTNNITAR ENTRY, e — .___.17a0044n
RNINAR™ ™ — e ENTRY,” 7 N 1400450
GNATNAR ENTRY, 1FA00460
_GNSimaRr FNTRY: 1FANO0GTO
fCL “maTRIx T~ FILF ™ RECNRN: e ~ TIFA004R0
1F400490
_T™MP_STR=20: 1FA00500
o~ SRR R ik dfs = P L e e T T1FA00S10
/® PRNCESS LEFT MAND SINE OF COANNITINN %/ 1FA00520
1FA00530
caLy cnhxy —- e e - “IFAO00S40

CXLaTMP _STR:

. — e .
——— e 1 =

IFAQO550
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F:.E: IFAR -PLINPT A YNUNGSTOWN STATE IINTVERSTTY COMPUTER CENTER
1FA00560
/® CHECK FNR RELATINNAL OPERATNR AFTER FIRST AQGIIMENT =/ . TFAOCSTO
: e a LR 1FADDSAD
IF UST_PTR(UST_INX) = & THEN D03 IFA00590
RELNP = 27: 1FAQ00600
GO T0 TF000: 1FADOATO
END: IFAO0L.A20
IF UST_PTR(UST_INX) = 9 THEN NN: TFAO00A3D
RWeECHP = 93 3 15800640
GN TO [F0NOO: 1Fa00650
END: IFANO6KAN
T IFTOST_PTRIUST_INX) = 10 THEN NOY T T T T T T T IRA0GGT0
RFLNP = 103 IFAN0ARN
GN TN IFOOC: IFA00A3N
B ENDNT T b i T T T T T 1RO 90
[F UST_PTR{UST_INX) = 24 THEN NO: IFAQ0710
RELMNP = 24 IFACOT20
G TNTIF000: 4 T e ;s [FAOOTIO
END: IFAQOT4D
IF UST_PTR(UST_INX)= 25 THEN DN: IFA0O0750
lFl ne = 25. i T T T tER00TAO
GO TN [FO0O: IFAOO07TO
ENN: IFAONTRO
= IF UST_PTRIUST_INX) = 26 THEN NO3 i ’ TFA0G790
RFLNP = 26: IFAQO0RN0O
GN TN IFNOO: IFAON?10
ENR: T T T T T T ST T L BRI S
FRRNR(CNT)='REL, OP, MUST FOLLNW FIRST CONDITION': IFAQOA30
GN TN [FOO03: ) 1FA00R40
- T E1 R ~ T TTIRAQ00RS0
IF000: /= PROCESS RIGHT HAND SIDE NF CONNDITION =/ IFAQOR60
IFAQ0ATO
T CACLTThXT 3 - T T T T T1FA008R0
CXR=TMe_STR: IFAQ0R90
IFAQ0090N

T/F WATTE MATRIX LINE #/ = — N

1FA00920

AFEA=TGT_PTR: 1F400930
ASEA s TRANSLATFETAREA, ZFRNM, MCANKY: — ~~— = Ime— s 1o 1 X7 B
LSL_PTR=SIHBSTR(ARFA, &, &): 1FA0N950
NOR=*TRM* 1FADDO960
ARFA=RFLNP: — B T T oS s TR N0 T

AREA = TRANSLATS(AREA, ZERNN, RLANK): 1FAD09R0
OPR_PTR = SURSTR{ARFA, & , &)3 1FAD0990
BB Ry plap s TS ey Shmeme (e s 3 i e TTTTTIFAOLI000T
ARFAa=CXL: IFAO1C10

b AREA = TRANSLATE(AREA, ZERNN, BLANK): IFAO1020
T TOPI_PTR=SUBSTRCAREA, & &7 — = "= -~ == =" === « = s mee. . S rEAGTTIO
AP2=zsTuMp: 1FAQ1040

1 ARFA=CxR: 1FA01050
T ARFE T TRANSTATEC(AREA, ZERAM,; RLANK); =~ -~ ———— —== - —=-[FEOLO&0
OP2_PTR=SUBSTR(AREA, &, &): T1FAQ1070
WRITE FILE (MATRIX) FRNM (MTX _FIL): 1FA01080

T e e T e e— - = = - —IFACL1090~
/% BRANCH TN ACTIAN 2 =/ IFAO1100



; FILE: IFAR PLINPT & YOUNGSTNWN STATE (INTVERSITY CNMPUTER CENTER
1FAO1110

NPR=IKEY! - . IFAQ1120

i NPR_PTR='0002': 1FAO01130
NPls'LIT: IFAQ1140

: g . i : Send s : . TFAOL1150
ORIGINAL_IDX = UST_IDX: IFA01160

PN WHILF ({US_NTRY{IST_INX)=a?TRM*) | (UST_PTR(UST_INX)~=23)): [FAOLLTN

_ UST_INX = UST_INX + 1: 1FAN11AN

) FNN: IFa0119n
1FAN1200

ARFA = NST_PTR(NST_INX+1): 1FA012190

ARFA = TRANSLATE(AREA. ZERNN, RLANK): IFA01220

‘NPL_PTR = SUASTR(AREA, &, &): 1FAO01230

IFAQL260

i NP2 = v 3 I1FAQ1250
NP2_PTR = 1'00N0°*: J 1FANL1260

WRITF FILF (MATRIX) FROM (MTX_FIL): 1FAO127N

1FAN1240

UST_INX = NRIGINAL_INX: IFAN129n

. IFA0L1300

/¢ 1S NEXT SYMANL 'THEN! ? w/ 1FaA01310
TFAC1320

IFINS _NTRY(UST_INX)=~a'KEY?) | (NST_PTR(UST_INX)~=5) THEN 15A01330

. GN ¥n [FONL: [FAO1340
1FAD1350

/% 1S NFXT SYMANL A& KEYWNRN ? =/ 1FAQ1360
IFA01370

NST_INX = UST_INX + 1: IFao13R0

IF US_NTRY(UST_INX)=~=2!'KEY! THEN GN TN TFON2: 1FA01390

IFAN1400

/% CALL ACTINN RNUTINF =/ IFAQl410
- IFa01420

IF (UST_PTR(UST_INX)=3)| 1FAQ1430
(OUST_PTRINST_INX)=4) | [FaA0l440
(NST_PTR(UST_INX)=5)| 1FAN1450
(UST_PTR(UST_INX}=A) | IFA014660
(UST_PTR(UST_INX)=7; | 1FAN1470
(UST_OTR(NST_INX)=13)| 1FANl480
(UST_PTR(UST_INX)=11)| 1FaN149n
(UST_PTRINST_INX)=12)1 IFaA01500
(UST_PTRIUST_INX)=15) 1Fa0151n
THEN DN 1FAO01520
ERRNR(CNTI=? INVALIN ACTINN SPECIFTEN': IFAO0L53n

GN TN IFNO3: 1FAOL540

ENN: : 1FAN1550

IF UST_PTR(UST_INX)=1 THEN N3 IFAOLSAN
CALL LETAR: IFAO157N

GN TN [FO0G: T1FAONLS5AN

ENN: 1FAN1590

I1F HST_DTRGUST_IDX)-Z THEN NO: IFAN1AOR
CaLL GnTpa=: IFAO1A10

GN TN 1FNN&: [FAD01620

FNN IFAN163N

1F "ST_DTQIUST_tﬁ!)'S THEN NN IFAN1A&0

CALL GNSHmAR: 1FAN1A5N
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FILE: IFAR PLINPT A YOUNGSTNWN STATE UNTVERSITY CNMPUTER CENTER
GN TN 1F00&: 1FA01660

END: 1FA01670
T YF uST_PTRTUST_INX1=9 THEN DO: 1FAOL16AA
CALL RETRNAR: TFAQ1690

GN TN [F004: TFA01700

ENDT IFA01710

* IF UST_PTR(UST_INX)=13 THEN DO: 1FA01720
CALL READAR: 1FA01730
GN TA [F00%: 7 ; 1FAOLT&0

END? IFAO1750

1F UST_PTR{UST_INX)=14 THEN DO: 1FAD1760
— T T _CALL RESTRAR: [ T T T T e e TP AD IO
GN TN [F00&: 1FAO1 7RO

END3 1IFAQ1790
T YR TUST PTRURTCINDKY S8 T THEN ONT T T T T T T TUT T T {FAQLAO0
CALL STNPAR: IFAO1R10

GN TO IF004: 1FAO1R20
FNN: i YFA0IRI0

1 UST_PTR(UST_INX)=17 THEN NO: IF171R40

CALL ENDAR: IFA01R50
M TOTTFO04T - “1FAOYI860

ENN: 1FA01870

IF UST_PTRIUST_INX)=18 THEN NN: : IFAD1RAR0
CACT WTNUTAR: T T T UUTTTIRAOLASGT

GN TN 1F00&: 1FA01900

END: IFAO1910
TF UST_PTR(UST_INXJ=19 THEN DN — ~ "~ ~ = "= " T T T C1Ef01920”

CALL RNINAR: IFA01930

GN TN 1F00&: 1FA01940
ENN:T = A R S (1 T

- 17401960

1F001: /% IS SYMRAL A GNTD ? ®/ 1FA01970
= ) e T T T TIRAGL9A0
TR(US_NTRY(UST_INX )=*KEY? )E(UST_PTR{UST_INX)=2) THEN IFAQ1990

nn: IFA02000
CACC GOTOAR:T ~—— — — S S 1FAD2010°
GN T IF00&4: IFA02020
ENDS IFA02030
TTFRRAR(CNT)=TTHEN TR GOTD MUST FALLOW CANRITINN': ~—° ~— 7 = 7 T 1FA02040™
GN TO 1F003: IFA02050
TFA02060
T TFJ0Z: T 7% 1S SYMROU K LINF NUMRER 7 %/ S PY R e OTTIFA02NTO
1FA020R0
TRINS_NTRY(UST_INX)=='LIT)| IFA02090
T T T (VERTFY(LT_NTRYTUST_PTRIUST_INX)).'0123656TR9*)>7) | '~ “TFA0O2100
(VERTIFY(LT_NTRY(UST_PTR(UST_INX) )" 0123554789 ')~=0) IFA02110
1 THEN DN: [FAD2120
T T T ERRNRTCNTT=TINVAL TR COMMAND FOLLNWS CONDITIAN': — ~"TF40Z130°
GN TN 1F003: 1FA02140
END: IFAQ2150
TOST_INXsnST_MMXe1y—— ©° —— coom—- = - AR § 2 iFA Ll
CALL GNTNAR: IFAQ2170
GN TN IF004; 1FA021720
- = T RRIOT” Sl i =i Al 0 o i apliiosry — IFA0Z190

/* FRRNR ROUTINE =/ 1Fa02200
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FILE: IFAR PLINPT A YOUNGSTNWN STATE UNIVERSITY COMPUTER CENTER
1FA02210
SRS_LIN(CNT)=CRN CTR: LT —_1FAQ2220
CNT=CNT + 1: 1FaA02230
DN WHILF ((US_NTRY(UST_INX)=~='TRM') | (UST_PTR(UST_INX)~=23))1: [FAC2240
UST_1D0X=UST_INX + 13 _IFAD2250
FN7 e 1IFAQ02260
US;_IDX = UST_INX + 13 1FAQ2270
CRN_CTR = CRD_CTR + 13 1FAQ22R0
RETURN: 1FAD2290
1FA02300
1F00&: /% NORMAL RETURN TO CONTROL */ on £ T TR - AL —_IFA02310
— 7% UST_INX & CRD_CTR HAVE BEEN UPDATED IN ACTIAN ROUTINES =/ 1FA02320
1FA02330
RETURN: — . IFAQ2340C
1FA02350
END IFAR: IFA02360
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FILE: €nx PLIOPT A YOUNGSTOWN STATE UINIVERSITY COMPUTER CENTER
cnNX : PRACENMIRF: CDx00010
DeL 1 ST 1{999) _FxT, CNx0n020
B 2 US_NTRY CHaR (3), €HXN0030
2 UST_PTR FIXFD (6)3 CDX00040
ncL__1 ERR_TAL (75 _ ExT, CNX000S0
7 2 ERRNR CHAR (60), CNX00040
2 SRS_LIN FIXEND t3)s Chx00070
ncL 1 TRM THBL (30) EXT, Chx0Q02Q _
= 2 TM_NTRY CHAR (3, Chx00090
2 TRM_PR | FIXEDN (s cnxon100
neL 1 MYX_FlL. N Chx00110
2 LBL_PTR CHAR (&), cnNxo0120
2 nee CHAR (3, CNx00130
2 OP& PTR CHAR (&), CNX00140
2 NPy CHAR (3), CDhX00150
2 OP1_PTR CHAR (&), CDX001460
2 o2 CHAR (3. CNX0C170
2 NP2_PTR CHAR (&), CNX001R0
2 FILL C~aR {55) INIT((55)¢ *);: CPXNO190
nc. 1 neNn CONTROLLEN, CN100200
2 OPND_STACK_TAL CHAR (3), c~x0021n
2 0PNN_STACK_PTR FIXFD (&) CD:00220
ncL ! neTR CONTROLLEN, = . CNhx00230
2 OPTR_STACK_TAL CHAR (3, - CNX00240
2 OPTR_STACK_PTR FIXEN (&), CX20250
2 OPTR_PRIORITY FIXEN _ (&): _ CNX00260
ncL 1 FCN_NPNR COANTROLLFN, cPxon27n
2 FCN_OPNN_STACK_TRL CHAR (3, chxcn280
2 ____FCN_QOP4N_STACK PTR__FIXED (&)3 chx00290
ncL 1 FCN_092TR CNNTROLLEN, CNXC0300
2 FCN_OPTR_STACK_TRL CHAR (3. cNxno0310
2 ECN_NPTR_STACK BTR_FIXEN _ (&) ___ _ ___ Chx90320
2 FCN_NPTR_PRIORITY FIXED (4)3 Chx00330
nc.  UST_INX FIXEN (&) ExT, CPXN0340
CNT FIXEN 12)  EXT. chxnn3so
ARFA CSAR (7y. CNXGI3460
ZFRNN CHAR 11y INIT('D*), cOx00370
ALANK CHAR (1) INIT(* ), CNX00340
ERN CTR ~TT T FERED T\ TTUS TR, e CtPhX00390
TGT_ATR FIXEN (&) FXT, CNX0N&00
TMP_STR FIXEN (3) EXT, cNxnc«10
NA_FLG™ FIXEn ™" (1), ~ 77 N o1 P2 T P52 R
PAR_CT FIXED (3, Chx0n430
PRINRITY FIXEN (), _Cnx00440
FCN_PaR _CT FIxen 7 13y, ° 7T 7T cox00ss0
FCN_FLG FIXEN (1), CDX00640
___ASGN FIXEN (@), CDX00670
, TFCN_RTR— i FIXEDT T (&) et PO T Cnx004A0
NCL  wartRix FILE RECNAN: CNX00490
. cNx00so0
LG PARCT. PRIARITY FCN_PAR_CTS FCN_FLG = 63 — "~  ~~cpxoosia
B CNXx00520
L% CHECK FNMR LEFT PARENTHFSIS, RIGHT PARENTHESIS. LINE END =/ chx00530
i T TTT T T T T TR 0054

CNxXN0ssn
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FILE: CDX PLIOPT A YNUNGSTOWN STATE UNTVERSITY COMPUTER CENTER
TF(US_NTRY{UST_INX)= ' TRM*IE (UST_PTR(UST_INX)=7) THEN CDX00540
DN: CNX00570
TF FCN_FLG = 1 THEN FCN_PAR_CT = FCN_PAR_CT + 10:  CPDX005R/0
PAR_CT = PAR_CT + 10: CDX00590
GN TN LA002: CNx00600
ENKT CNXx00610
LA0O3: IF(US_NTRY(UST_INX)=*TRM* )€ (UST_PTR(UST_INX)=R) THEN CPX00620
nn: COX00630
TF FCN_FLG=1 THEN FCN_PAR_CT = FCN_PAR_CT-103 CNX00£40
PAR_CT = PAR_CT - 103 CNX00650
UST_INX = uST _IDx + 13 =i CDX00640
6N TOCA003: g ~CPX00670
END: . CNX006R0
TF(IUS_NTRY(UST_INX)=*TRMY ) E(UST_PTRIUST_INX)=4))| CDX00690
(T8 NT(Y(UST rnx)--TRETTTiusf’nTnlusr Jtoxy=any i chx00700
CCUS_NTRY(UST_IDX) = TRMY )£ (UST_PTRIUST_INX)=10)) | CNX00710
((HS_NTRY(UST_IDX)-'TRM')&(UST_PTD(UST_Inx)'Zai)l cnxXna720
TTUS_RTRYTUST_INXT= " TRM )V UST_PTRIUST_INX)=25)3 )1~ — "~ CNX00730
(UHS_NTRY(UST_INX)= ' TRMYJE(UST_PTR(UST_INX)=24)) | CDX00740
((HS_NTRY(UST_INX)='KFY ' 1E(UST_PTRINST INX) =211 cNX00750
(Tns NTRY1H§T IDXYSYKEYY Y ETUST_PTR(UST_INX)=5)) THEN COXO0TAE0
on: CDx00770
ND_FILG = 13 CNX00780
GN TO TA004_POP? TTTEn%X00790
NN ChX00800
CNXO00R10
T 74 TSTSYMBNLU A TFUNCTION NAME 7 %/ T T T T T T T T T e X 0820
CNX"0R30
TEIUS_NTRY(UST_INX) =*TRM')E(UST_PTR(UST_INX)>12) & CNX00RLO
THST_PTRIUST_INX)<C23) THEN — —— CTTTT T T EOX00850
nns: ChxXx0N0860
FCN_FLG = 13 CDX0NA70
3 FCN_PTR = UST_PTR(UST_INX Bl T TTT T COX00AR0
UST_IDX = UST_IDX + 1: CNX00RSO
TFIUS_NTRY(UST_INX)=='TRM"} | CNX00900
g &8 IST_PTRTIUSTIAX)=27) THEN ~~ 7 ~°77 —— ~""~Cox00910
nns COX00920
_ERRAR(CNT)='PARENTHESTS MUST ENCLNSE FINCTION 4RG': CNX00930
e TTTTTT T T TTGIT TD LAOOT_ERRODR: T T T T TTEDX0094D T
END3 CNX0N950
UST_INX = UST_INX = 13 CNXBI960
— — ——— - -~ Gr 0 180027 " A A i g S AT s s S s g P TR P
END3 CDHX0094a0
CNX00990
TTSTSYMBNL™ & LITERAL TR TNENTIFTER 7 &/~ — = "= ===~ " == cnxo1000
cnNx01010
lF(us _NTRY(UST_ INX)~= ' LITVIE(US_NTRY(UST_INX)~=* IDN') THEN CNx01020
N - e = : TCChXUl030—
ERRNR(CNT) =" INVALTID SYNTAX': CDhX01040
GO TD LAOO1_ERROR: CNx01050
B 7 P T TS S S o x e RS b S SO men (A a5 003 KO S0 e ThXOTI0&0—
cnxn1070
7% Pusw SYMANL ONTO APPROPRIATE STACK / chxo1080
o e R e e e i e e T N O
IF FCN_FLG = 1 THEN CDX01100

E—— e . .
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FILE: CNX PLINPT ' YNUNGSTOWN STATE UNTVERSITY COMPUTER CENTER
nN: coxo1l1l1lo
ALLNCATFE_FCN_NPND: £DX01120
FCN_OPND_STACK _TRAL = US_NTRY(UST_INX): CDx01130
FCN_OPNN_STACK_PTR = UST_PTRIUST_INX): CNxQl140
GO _TN LA0OSS _Cbxo1150
ENN; CNXo11é90
ALLNCATFE NPND: cDxo01170
OPNN _STACK _TRL = IS NTRY(UST_INX): CNX01180
NAPNN_STACK_PTR = IIST_PTR:UST_INX): - cDx01190
cnxn1200
/% CHECK_FNR LEFT PARFNTHESIS, RIGHMT PARENTHESIS. LINE END ®/  CNX01210
chxol1220
LAQOS: UST_INX = UST_INX + 13 cDX01230
IF({US _NTRY(UST INX)='TRM®)E(UST_PTRIUST _INX)=T7) THEN COx01240
nn: cNxn1250
IF FCN_FLG = 1 THEN FCN_PAR_CT = FCN_PAR_CT+10: CNx01260
PAR_CT = PAR CT + 10: cNX01270
GO TO LAQOS: CNX012R0
END: CcDx01290
LAQOG ® IF(US_NTRY(UST INX)=*TRM*)E(UST PTRIYST INY)=8) THEN CNX01300
A nn: cNxn13ln
IF FCN_FLG = 1 THEN FCN_PAR_CT = FCN_PA2_CT-10: Chxo1320
PAR cr = PAR CT -10: _ CNx01330
XF(FCN PAR_CT=0)&(FCN_FLG=1) THEN Chx01340
nn: CNxn1350
IF(ALLOCATIONI FCN_NPTR)=0) THEN CNx01360
6N TN LAOO’ PNP_FCNs ch¥a1370
GO TO LAOO&_PNP: CDhx13A0
ENNZ L5 . COX01390
UST_INX = UST_IDX + 1: CNX01400
GO TN LACIS: CNx0l1410
_ENOT WP P N TN R Ay L. CNX01420
TF((US_NTRY(NIST_INX)='TRM'1&(UST_PTR (1ST_TNX1=24)) | cnxnl430

(TUS_NTRY(UST_IDX)=¢TRM*)£(UST_PTRIUST_INX)=9)) | CNX01440
((NS_NTRY(UST_INX)=*TRM*JE(UST_PTR (UST_IDX)=10)) 1 C0xN1450
TTUS_NTRY(DST_INX) = TRMT )& (1IST_PTR(UST_INx)=226)) | CNX014K0
((US_NTRY(UST_IDX)= ' TRM! )E(UST_PTR(UST_[0X)=25)) | COX01470
{(IIS_NTRY (HST_INX)=*TRM*)E(UST_PTR(UST_INX)=26)))__ ___CNXO014R0
‘ TTUUS_NTRY (DST_INX) = ' KEY ) E(UST_PTR(UST_INx)=2)) | CDX01430
(NS_NTRY(UST_IDX)='KEY? ) &(UST_PTR(UST_INX)=5)) THEN CNXN1500
- AL — » —Chxcis10

TTTUND_FLG = 1: cnXo1520

IF ALLACATINNINPTR) =0 THEM GN TN LAOOS_FINISH: CNXN153n

GN TO LAOO4_PNP: i Ll e, W CNXN1540

TENn: T T S chXN1550

CNX01560

/% 1S SYMAN| AN NPERATMR ? =/ CDX0157n
[F(US_NTRY (UST_INX)==T TRM! JTTUST_PTR{UST_INX)>5) THEN" ~— ~~~~“CNx015A0

nn: CNX01590

k. ERRNR (CNT)=* INVALIN SYNTAX': CnNxn1600
T T TGN TRTLAGOL_ERROR: T T T S I e o - chxolIsln

ENN: CNxN1620

PRINRITYsTRM_PRI(IST_PTRI(UST_INX))+PAR _CT: Cnxn1630
T e i = T T T T T T T enx018406

/% 1S NPFRATAR STACK EMPTY ? */ CNX01650
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YOUNGSTOWN STATE UNIVERSITY COMPUTER CENTER

IF FCN_FLG = 1 THEN CDX01660
nn: Sadl L CNX01ATO
TF ALLNCATION(FCN_OPTR)=0 THFN CPXO16RN
GN TO LAOOS_PUSH_NPTR: ChX01690
GO _TO LAOlO: o CDX01700
FNNT cCNX0o1710
IF ALLNCATION(OPTR)=0 THEN GN TN LAOOA_PUSH_NPTR: CDXxn1720
cNx01730
7% IS TNP 1F STACK GRFATER YHAN PRIORITY 2 7 — ~ ThxXo1 740
cNxo01750
LAO1D: TF FCN_FLG = 1 THFN CDX017K0
BT T a o i s ~Ccnxo1770
IF FCN_NPTR_PRIORITY > PRINRITY THFN cCNXN1TRO
GO TN LAQO4_PNP: CNX01790
GO TO CAOOB_POSH_NPTR:™ ——  — THxo1800
ENDZ CNx0lR10
IF NPTR_PRINRITY > PRINRITY THEN CDx01820
T TGN TN TAQ0N&_POP:’ e T T T
GN TO LAOOS_PUSH_NPTR: CNXN1R40
CNX01850
= 7% PNP STACRKS ANN WRTITFE INTD MATRIX =7 5 T CnxolsA0
cnxo1870
LAQO4_PNP: CNXN18A0
IF FCN_FLG = [ THEN - T SehYXoseh
nns Chx01%900
AREA=TGT_PTR: Chx01910
ARFASTRANSLATE(ARFA S ZERNAS ALANK):  ~ =7 7 777 cnio1929
LAL_PTR=SUBSTR{ARFA, &y &): cNXN1930
OPR=FCN_OPTR_STACK_TAL: coxXo1940
TTAREATE FCN_MPTR_STACK_PTR: ™ ~— — ~— ~ = "= 77T T T cAX0l950
ARFASTRANSLATE(ARFA, ZFRNAN, ALANK): ChX019460
OPI_PTR = SUARSTR(AREA, &, &): CNxa1970
FZTE FTN_NBTR: e L TTTCENX01940
OP2sFCN_0OPNN_STACK_TRL: CDX01990
AREA=FCN_(PND_STACK_PTR: Chx02000
TARFA=TRANSLATETAREA.” ZERON, ALANK): ™™ T TTTChx02010
DP2_PTR = SUASTR(AREA. &, &) CDXx02020
FRFE FCN_NPND: Cnhx02030
T NP1aFCN_0NPNN_STACK_TRALY™ "~ —— =~ = T TT T T CDhx02040"
ARFA=FCN_DNPNND_STACK_PTR: ‘ CNx02050
AREA=TRANSLATF (4RFA, ZFRON, RLANK): CNX02060
T Tt T T "OPT_PTRS. SURSTRTAREA: &, &): — T T T ehxo02070
FREE FCN_OPNN: CNX020A0
. WRITE FILE (MATRIX) FROM (MTX_FTL): Chx02090
B T GO A0y T E cNXn2100—
ENDZ cnxozilo
ARFA=TRT_PTR: cnxn212n
T ARFA=TRANSLATE(ARFAS ZERNO. "BLANK) S ~ -~ ~~— =~ — = e e L B DX 02130
LAL_PTR=SIRSTR(ARFA, &, &): CNX02140
NPR=NP TR _STACK_TAL: chXN2150
T T TARFE=nNPTR sncx PIR S T S mE o imm ks T CNXN2160—
ARFA=TRANSLATF{ARFA, ZEROQ. BLANK): cCNx02170
NPR_PTR=SUASTR(ARFA, &, &) COX021A0
TTFREFTPTR S S A smemines, 3 S RS e =S BRI O

NP2=NPNN_STACK_TRAL: cNx02200

———
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FILE: CNX PLINPT A ; YOUNGSTNWN STATE UNIVERSTITY COMPUTER CENTFR
ARFA=NPNN_STACK_PTR: cnx02210
ARFASTRANSLATE(ARFA, ZFRON. RLANK): CNxn2220
NP2_PTR=SUASTR(AREA, &, &) cnxn2230
FREF NPND: CnNx02z240
NP1=NPNN_STACK TAL: C0xnN2250
AREA=NPNN_STACK_PTR: Crz 7260
ARFA=TRANSLATF(ARFA, ZEROD. BLANK): cnxn:270
NP1 _PTR=SUMRSTR(ARFA, &s &)3 cnxo02240
FREF NPNP: CnPxn2290
WRITE FILE (MATRIX) FROM (MTX_FIL): chx02300

— e s e e i RO
/% ASSIGN TFMPORARY VALUE AND PUISH NNTO APPRMAPRIATE STACK=/ €cDx02320
chx0233n
_LACI1:TMP STR=TMO_STR + 1% . : ____Chx02340 _
IF FCN_FLG = 1 THEN i Chx02350
Dn- CnxN23A40
ALLNCATFE FCN_NPNN: o . CDXx02370
FCN_NPND_STACK_TAL = 'T™pPT; cnx0238n
FCN nmm _STACK_PTR=TMP_STQ: CNX02390
Gn_TO LAO12: - ChXx02400
FNN: cNxN24:n
ALLNCATFE NPNN: CNXx02429
NPNN_STACK _TRL = 'TMP': e CDX12430
nANn STACK PTR=TMP_ STR: CNXD2440
Chxn2450
/% CHFCK _FNR FND_CF _FUNCTION ®/ _ e CNX0246N_
=4 cNx02470
LAQ12:[F(FCN_PAR_CT=0)E&{SCN_FLG=1) THEN CNXx 2480
nns s b e e e oo o GO RN IGRN
IF ALLNCATINN(FCN_NPTR)=0 THEN cnxo25n0
GN TN LADO7_PNP_FCN: cNx025:
GN TN LAQN&_POP: _ ____Cnhx025:20
END: cnXN253n
€ x02549

— /% 1S NPFRATNR_STACK FMPTY ANN END FLAG SET 2 =/ _ _ __ ____ _ CDX02550_

cnXxp25AcC

IF (ALLNCATINN(OPTR)=0)E (NN_FLG=1) THEN Chx02570

_GN TN LAOOS_FINISH: . _____coxo2520_

AT DPMAT T o 1" e el e v S T OR ATg  DanD chxn2sen

/% CHECK FNR ENN OF LINE %/ Chx02400

B e ___Chxn2610 _
IE(ND_FLG=1) THEN L RS L T T €NX02620

30 TN LAONG_POP: CNXN263n

—— PN SIATEORUY s SPTNT O SRR KL i WORE R Y
/% CHECK FNR™FMPTY NPFRATOR STACK * CNxn2450
CNX02640

_IF FCN_FLG = | THEN CNXN26T0

PAT T IR O AR TRE G (S e e T T T T TCnx026R0

IF ALLNCATION(FCN_NPTR) =0 THEN CNx02690

T GN _TO LAOOA_PUSK_NPTR: ) . _Chxo2700_

~ TGO YA LAoTO: e ERE R L e T Cnx0271i4

ENN: cnxnz720
IF_ALLNCATINN(NPTR) =0 THEN __ Chx02730_

GN TN TAO08_PUSA_NPTR:™ ~ — ~ ~7 T TTTT T T 6nx02740

60 TN Lani0: COX02750




FILE: CnX PLINPT A YOUNGSTOWN STATE UNIVERSITY COMPUTER CENTER
CDX02760

/% PUSH NPFRATAR NNTN APPRNPRIATE STACK =/ CDX02770
= SR T CAX027R0
LAQOR_PUSH_NPTR: CNXN2790
IF ECN_FLG = 1 THEN . Ch¢I12RON

nni ' ChYA2R10

ALLNCATE FCN_NPTR: Chxn2A20
FCN_OPTR_STACK_TAL = 1S_NTRY(UST_TNX)3 __Cn¥o2R30

FCN_NPTR_STACK _PTR = 1IST_PTR{UST_inx): C3xXnzAzn

FCN_OPTR_PRIQORITY = PRINR[TY: CDX02850
GN TN LANO2: CNXN2RAN

e T T S G AT T CDX02RTO

ALLN. TF NPTR: CNX02RAN
NPTR_STACK_TAL = US_NTRY(UST_INX): CPX02R90

i TNPTR_STACK_PTR s UST_PTRIUST_T0OX)s o thXxo2s0n
OPTR_PRINRITY = PRIORITY; ‘ CNx02910

GN TN LA0O2: chx02920

Bt T CA%T 2930

/% FINISH FUNCTINN PRMACESSING =/ CNXN2940
ChPX02950

—LAQUT_PNPFTN: COx6294A0
AREASTCT_PTR: cNxn2970
ARFA=TRANSLLATE(ARFA, ZEROO, BLANK): CLxH29A0
LAL_PTR = SURSTR (AREA, &, &)~ T T T CnANZe9n

NPR=* TRM!: tNXn3000

AREA = FCN_PTR: CNx03010
AREASTRANSLATE (ARFA ,TZERONT RLANK) S E il =T chXn3IAZo
DFR_PTR=SUASTR(ARFA, &, &): CNx03030
NP1aSCN_NPND_ST2CX_TAL: Cn:n3040
TAREA=FCN_OPNN_STACK_PTRY Wi T T T T ek X0308e
ARFA=TRANSLATE(ARFA, ZEROO, BLANK): CNX03060

NPy _PTA=SURSTR(ARFA, 4. &): Chx03070

B FRERCFCN_PNNg T T iy T T T ¢nx030A0
ne 2=t ’: CDX03090
AP2_PTR='N000"': cnxn3i1ono

T WRITEFILE (MaTRIXT FROM (MTX_FIL)T— — ~~ 77~~~ ——cpxo31i0
FCN_FIGa02 CNx03120

, TMP_STR=TMP_STR + 1: CDX03130
T T T T ALLACATETAPNNG i - : e e} ok B K
NBONN_STACK_TRL = "Tmpe g chx02150

- NPNN_STACK_PTR = TMP_STR: €I%03160
[ B T T LAQOSE T T T et s T e e e i Thxo3170”
CNXN31R0

/* FINISH ASSIGNMFNT STATEMENT AND RFTURN TD CONTROL =/ CNx0318n
- e e s et o S L - e g P TTCNXOoIZ0o0
LAQO9_FINISH: CnNx03210
cnxn3220

7® CHECK FNAR AGREEMFENT OF “PARENTHESFS =/ ~ ~—~— ——-— = - = ©Tenxo3ZI0o
CDX03240

IF PAR_CT-=0 THFN CNx03250

B PR e e e S e T =SS TR e 6 )2 o g 0
FRROR(CNT)=*(INEQUAL NN. NF LEFT ANN RTGHT PAREN,': cnx03270

GA TN LAOO1_ERROR: CNx032R0
L e e e bl et W 1 1. 40 |7 L 0 58

ARFA=TGT_PTR: cnxn3300

—— e P S S P —
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FILE: CPX PLINPT A YAUNGSTOWN STATF IINIVERSITY CNMPUTER CENTER
ARFA=TRANSLATE(ARFA, ZERON, BLANK): cNxn33lo
LIL_PTR=SUASTR(ARFA, &, &): CNx03320
NPR=ITRM 3 chx03330
NPR_PTR='0006": CNx03340
naz-nwn STACK_TARL:S Chx03350

T ARFA=NPNN_STACK_PTR: CNx03340
un-ruucurﬁunu. ZERON., ALANK): CDx03370
NP2 _PTR=SIIRSTR(ARFA, &, &): -4 — Chxn33Rn
FREE NPNN: chOx0339n
API=t1TMR ¢ 3 cNxn34«00
T™MP_STR=TMP_STR + 13 o AW - ChxX03410

= nshrno STR: CPx03420
nnnrnnsl ATE(AREA, ZERNN, RLANK): Chx03430
NP1 _PTR=SIASTRIARFA, 3, 4): T L. i CNX0346s0

E WRITE FILF (MATRIX) FROM (MTX_FIL): CDOX03450
RETURNS CNX034A0

S PR CNX03470

/% FRRAR RNUTINE =7/ CNXN34R0
Crx0349n
LAQO1 FRRNR: CNX03500
SRS_LIM{CNT)=CRN_CTR: cnx03510
CNT=CNT+1: CNx03520
NO_WHILE ((1S_NTRY{UST_INX)~=*TRM') | (UST_PTR(UST_IDX)~=23)); _CNx03530
UST_TDX = UST_INX + 1: Cnxn3san

FND: ChxXN3559
WST_INX = UST_INX + 13 e &PX03560

o CRN_CTR = CRP_ _CTR + 1: chx03570
CNXn:SAp

/% CLFAR STACKS =/ e ___CnxN3550
b | ¥ o V(AT gy LLNT FIRTEE T _ I CN<03400

NO WHILF{ALLACATINNINPNN )==0) 3 COX03610
FRFE OPNN: =t CNx03620 _

TENNT T CPX03A30

NO WHILF{ALLNCATION(OPTR)=~=0): CrX03640
FRFE_NPTR: i _CPx03650

"3, TR SR nE v i Nk T CNXx0366n

NN WHILF(ALLOCATINKIFCN_NPNN)~=0): CNXD3ATH

i FREF_FCN_OPND: CNx034R0

S E T T T T T T erxn3ken

DN WHILF({ALLACATINN(FCN_NPTR)~=N): cnxn3700

i FREF_FCN_NPTR: . _ _Cnx03710_

eEnn: T T F i i i A S e -Cnxo'j'lz_n
RETIRN: cNxn373n
CNx0374n

~Cpx037s0”



97

G5 a0 goeie | ne vece . - o o & @eimpee PR Bl s s e vk ecese i waser w . % e s

FILE: NATAAR PLINPT A YOUNGSTOWN STATE (INIVERSITY COMPUTER CENTER
DATAAR : PRACEMIRF: NATO0010
ncL_ 1 usT (999) EXTe DATNO020
2 US_NTRY CHAR (3, DAT00030

2 UST_PTR FTXED (6): NAT00040
peL 1 ERR_TAL (75) EXT,_ _DATO00050
2 ERROR CHAR (am, DATO0060

2 SRS_LIN FIXED (3): NATONO70

neL_ 1 NTA_TAL (1oL EXT, naTo0nsn
2 0T_PTR FIXEN 133 NAT00090

ncu tnr PTR FIXED 14) EXT. DATON100
rT_Iox__ FIXEM (31 _EXT._ ___ _ naToolln_
NST_INX FTXEN (a)  EXT, NAT00120

CNT FIXED (2)  EXT, 0aTA0130
CRN_CTR FIXED (1) FXT: NATNO140
DAT00150

/% 1S THE MEXT UNIFORM SYMANL A VALTN LITERAL ? #/ DATOOLA0
DAT00170

NST_INX = UST_INX + 13 DATOOLAN
NAOOL:TF NS_NTRY(UST_INX)='LIT® THEN DATNO190
nns DATNN200

IF DT_INX > 100 THEM GO TN Nanna: NATCO210
NT_PTR(NT_INX)=UST_PTR(UST_INX): PaT00220

DT_INX=NT_I0X + 13 DATNO23N

UST_INX = 1ST_IDX + 1: NATAN240

GN TO Nano2: DAT 30250

__ENn3 — s NATIN2A0
ERRFR(CNT)='NATA FNTRIES MUST RE NIMERTC'S naT~3270
SRS_LINICNT}2CRN_CTR3 PaTAO280
CNT=CNT+12 i A e R e ___DATO00250_

NN WHILF( (US_NTRY(I)ST_IDX) ~='TRM? ) | (Q'ST-.T.(“‘.,T_ NX)==23)): NDATOO300

NST_IDX = UST_INX + 1: naTo0310
FNP: PaT00320
UST_INX=nST_INX + 13 paTo0330
CRN_CTR = CRN_CTR + 13 NAT00340
RETIRN: D Rl J0AT00350

NA002: TFIUS_NTRY(IIST_INX)=*TRM' )L (UST_PTR(UST_INX)=11) THEN DATN0360

NAT00370

/% NEXT SYMROL IS A CNMMA =/ _DAT00380_

T d = - (e NATN0390
NAT0040O0O

NST_IDX = UST_INX + 13 DATO00410

“6n TAonaoo1: T B V'S €1 IS 1

: NATO0430

: _DATO0G&N

/7% IS NEXT (INTFORM SYMANL & & 7 #/ T T 7 7 paTo0e50
NATN0460

TELUS_NTRY(UST_INX)=" TRM! ) E(UST_PTR(UST_INX)=223) THEN NATO0&T0
T g R A T L S i R S L T MATA04RO
DATNO0490

/% NORMAL RETIRN TO CONTROL */ NATNO500
4 3 Ly e e e e e 008 1O
UST_INX = NST_INX + 1: . DAT00S520

CRN_CTR =CRN_CTR + 1: NATON530

T RETHRN: ' —TTTT T T T HATO005%0

END 2 DATONS50
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FILE: NDATAAR PLINPT A

e et - o

e ——— s ——— o ————

YOUNGSTNWN STATE UNIVERSITY COMPITER CENTER

NAT00560

/% FRROR =/ DATNOS70

B HATO0%AG

ERROAR(CNT) = 'COMmMaS REQUIRED BETWEEN NATA VALUES': NAT00590
SRS_LINI(CNT)=CRN_CTR: DATONANO
— CNTICAT+I: T OATCORI0

NO WHILF((US_NTRY' JST_INX)=="TRM*) | (UST_PTR(''ST_INY)~223)); DATOO0AZC

FNN NATAAR:

UST_IDX = UST_I9X + 1: DAT00630

FNf: ' DaT00k%0

UST_INX = UST_INX + 13 DATO0650

CRN_CTR = CRN_CTR + 13 BAT00460
- RETURN: o T T T T T T T DATO0670
* caTN0sA0

/= STMRAGE FNR DATA EXCEENED =/ NAT00A90
S N I S JAE DATOOT0~
NAON&:FRROR(CNT)='NATA ENTRIFS FXCEFDS CAPACITY NF 100°': DATCO71"
SRS_LIN(CNT)=CRN_CTR: DAT00720

 —l CNT=CNT+1: B ¥ SR NAYOD T30
DN WHILE((US_NTRY(UST_IDX)~="TRM! )| (UST_PTR(UST_INX)==23))3 NAT00740

UST_IDX = YST_INX + 13 naTNO7S50
—_——TTENNT T 157 naTo0Y60
UST_INX = UST_INX + 1: NATOOT770

CRN_CTR = CRN_CTR + 1: DATOO7AC

TRETURNY - i = BATOOT90

NATO0R0O

- s e b e e — e ——
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P - e e - o

FILE: RETRNAR PLINPT A YNUNGSTOWN STATE UNTVERSITY COMPUTER CENTER
RETRNAR : PRNACFNIRE; . RETOONL10
ncL 1 usT (999) EXT, RET00020

Z TIS_NTRY TCWaR 3, RETINO3N

2 UST_PTR FIXED (4)s RET00040

ncL 1 ERR_TAL (75) EXT, RETN00S50

7 ERAMA CHAR 1407« RET00060

2 SRS_LIN FIXED (3): RET00070

neL 1 MTX_FIL. RETOOORO
K CRL_PTR CHAR ey, RETO00S0

2 noR CwAR (3), RETO0100

2 OPR_PTR C-AR (&), RETOO110

2 e CMAR™ T T T (%), T T T T T T RETO0120

2 CP1_PTR CHAR (61, RETN01130

2 or?2 CHAR (3), RET00140

2 NP2_PTR cHa® ey —RETO0150

2 FILL CHAR (55) INIT((S5)¢ v)g3 RET00160

ncL  IST_InX FIXEN {&4) EXT, RETOO01 70
ONT FIXED (2)7 "EXT, T v R RETOOTAO
CRN_CTR FIXED (3) EXT, RETOO190

ARFA CWAR (7T, RET00200

ZERNO - C=arR~ — (10~ INTIT('0'Y. ~—  RETO0210

RLANK CHAR (1) INIT(Y "), RET00220
TGT_PTR EIXFN (&) FEXT: RET00230

— NTC  MATRIX “FILE RECORND: ™ — T TRETNO2EZA
RETO0250

/% THE NEXT UNIENRM SYMRAL MUST AE 's? =/ RET00260
i i i s TRETO0027NT

1HST_IDX = UST_INX « 13 RETON2RN
IF(IS_NTRY(UST_INX) == 'TRM*) | (UST_PTR{UST_IDX)~=23) THEN RET00290

BN TA RTDOL: TT T TTTTTRET003000

ARFA = TGT_PTR: RET00310

AREA = TRANSLATE (AREA, ZERNO. RLANK): RET00320
TCRUCPTY "= "SHASTR [ARFAT &, 4)3~ — T ORETOOYIN

NnoeR = 'KEY': RET00340
NPR_PTR = '0009': RETO0350

B P == == T TRETO0340°
NBL_PTR = '0000°: RETON37N

nez = ¢ ’: RET0N3R0

T TTTTAR2IPTR"® Y0000V T S it RET0039T
WRITE FILE (MATRIX) FROM (MTX_FIL): RET00420
NST_INX = UST_INX + 1: RET00&10

I TCRN . CTR = CRA_CTR » [¢ — —— == -~ — = = - T TTTTTUTTRETO0420
RETIENS RETNOL3IN
RTOO1:FRROR(CNT) = *CHARACTERS APPFAR AFTER RETHRN STMT '3 RET 00440

T 7 TTSRS_ILTNICNT) s CRP_CTR:C o ~ T RETNOZSNH
CAT = CNT + 13 RET00460

NO WMILF((US_NTRY(1IST_ INX)==tTRMY) | (UST_PTR(UST_10X)~223)): RETO04TN

= e R T INX e fre e e o e e T iy ~ RETDO&GRO

END: RETNO490
UST_IDX = UST_INX + 1: RETONSNO
TT—CcRM_CTR =-CRN TR P e o el e 5 T Teimanins sy el T
RFTIIRNS RETNNS20

RETRNAR:

RETNOS530
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- — - — ——— — ————

EILE: STOPAR PLINPT A YNUNGSTAWN STATE UNIVFRSITY CNMPUTER CENTER
STNPAR : PRNCEMIRE: STNOOO10
ncL 1 usT 1999) EXT, $T000020
2 US_NTRY CWaR 3y ST000030
2 UST_PTR FIXFD (&): STD00040
neL 1 ERR_TBL (75) FXT, $T000050
27 EBRANKA CHAR (40), STN00060
2 SRS_LIN FIXEDN (3): STD00070
L 1 MTX_FIL, STNOO0NRD
=1 7 TURLLPTR CHAR (&), STAO0N90
2 0PR CHAR (3), STO00100
2 OPR_PTR CHAR (6), STNoo110
2" " oel CRAR ™~ (3, 77 TTT T T sTnoni2o
2 OP1_PTR CHAR (&), STN00130
2 oP2 CHAR t3), . STNNO1 40
2 0PZ_PTR =TCHART T &Y. T T TTSTNOO150
2 FILL CHAR (55) INIT((S5)* v): STN00160
ncL  UST_Inx FIXEN (4) EXT, sTNoO170
ENT FIXEN (2) ExXT, ~ T sSTnooTA0
ARFA CHAR (7, $TN00190
ZERNO CHAR (1) INTT('0%), $T000200
i BCEANK —CrRAR ULV TINIT(Y 0) 777~ 7STO002T0 "
CRN_CTR FIXED (3) EXT, S$TN00220
TGT_PTR FIXEN (&) FXT: STO00230
— —NCL  MEATRIX™ FILE TRECORN: T T T TT T T STNOB2WO
$T000250
/= THE NEXT UNIFNRM SYMAQDOL MUST RE 'S! =/ STONO26N
XY ; E z ToTE mE =S T ST 00T
NST_INX = tST_INX + 13 STNON2R0
IF(NS_ ~r=v(usr INX) == STRM')I(NST_PTR(UST_INX)~=23) THEN $T000290
"GN TNTSAGO01: T T STND0300
ARFA = TGT_PTR: STO00310
ARFA = TRANSLATE (AREA, ZERNN. RLANK); STNO00320
T CRC_PTR =" "SUASTR (AREA, &, &)3 - sl R T TSTNO0330
NPR = 'KEY': STNON340
NPR_PTR = 10016": STN00350
s T PesRss— e e e iRy $TNNO360
NP1_PTR = *0N00"': STQ00370
np2 = ' STNNO38R0
T TMP2_PTR I TONNOL T e L D
WRITF FILFE (MATRIX) FROM (MTX_FTL): STN00400
HUST_INX = UST_INX + 13 STNOo«10
CRN_CTR "= TRN_ PETR SRR TR F 11 T T s i S T §TNOD&20
RETIRN STNOO0430
SAOO1 :FRRNAR(CNT) = 'CHARACTERS APPFAR AFTFR STNP STMT!: STD00 440
T - SRSZLIMICNTJ = CRM_CTR: ~— — "~ BE- o " "STO00450
CNT = CNT + 1: STNO0460
DO WHILFE( (US_NTRY(1ST_ Inx)-s'TRN"I(UST orn(nST tnx)~-23)). ST000470
T —USTIINX = nST_ -INX +°t3 © e T TTSTOOUGRO”
FND: STO00450
UST_INX = UST_INX + 13 STNoason
BERAD- CTR: @~ CRN_CTR # -~ »iom s mmrmmme o smsmime— e < —— S§TO00S10™
RETURNS $TNO0S520
STNPAR:

$TNONS30
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FILE: WTNUYTAR PLINPT A YOUNGSTOWN STATF UNIVERSITY COMPLTER CENTER
WTNIITAR : PRACENIRE: wWT000010
wT7000020
ncC 1 UST {999) ExT, WT000030
2 US_NTRY CHAR (3, WTC00040
2 UST_PTR FIXEN (a): " wT00NNS0
neC 1 ERR_TAL T8 EXT. “wT000060
2 ERRNR CHAR (en), WwTO00070
2 SRS_LIN FIXED (313 : WTNOOOARN
™eC 1 CIT_TARC — 15007 ~—  ExXT, wWT060090
2 LT_NTRY CHAR (9): wTN00i00
ncL 1 MTX_FIL. WTONOL11N
‘27 T TLAL_PTR CTPRAR (a), : TWT000120
2 GLLY CHAR (), wTN00130
2 OPR_PTR CHAR (&), WTNO0140
2. 0Py ifre = "% & cHaN 3 T WTON01%0
2 OP1_PTR CHAR (), WTNoo160
2 ap2 CHAR (3, WTNON170
4 TMP2_PTR THAR &), — T T T wrgnolYaa
2 FILL CHAR (55) INIT{(SS)* *): wT000190
ncL  NST_INX FIXED (4) EXT, wT000200
AREA™ CHAR 7, — T WTCNOZ1IN
ZFR0N CHAR (1) INIT{'0'), WwT000220
SLANK ; CHAR (1) INIT(' "), wT00023N
e CNT FIXEN ™~ (2)y EBXT,  ___  wrdodzao
CRN_CTR FIXEN (1) =xT, WwTNOo250
TGT_PTR FIXED (&) FXT: wT000260
T NCL MATRIXT T - FILE RECORN: = = T T T wTooo27Td
) wToon28n
/2 1S NEXT UNIFDRM SYMANL AN IDFENTIFIER ? %/ WTN00290
hE S A e a7
UST_INX = NST_INX + 13 wTON0310
IF US_NTRY(UST_INX)==*IDN' THEN wT000320
no: e DR wWT000330
ERRNR(CNT)='VARTABLE NAME MUST FOLLOW WTOUT': WwTN00340
SRS_ILIN(CNT)=CRD_CTR: wTN00350
TCNT2CNT*18 B S B TTWTO0034A0~
DO WHILF((US_NTRY(UST_INX)~=*TRM?) | WTNN0370
(NST_PTRIUST_INX)==23)): WTNO03R0
VS TTTTOST_INX ECOST_INX ¢ Iy T T T T T T WTNO0390—
ENN: WT000400
UST_INX = NST_INX + 1: WTONN410
TUTTTTT T T T CRO_CTR 2 CRO_CTR #7137 T T o TToT T T UTTUTRO0NE 20T
RETURN: wT000430
ENN: WTN00440N
e SRS ) S, el sile M SR ST ST WA e UTARO4E0—
/* WRITE INFENTIFIER INTO MATRIX =/ WTNO0GAN
WTNO0C&TN
T TARFA = TGT‘:P‘T!'!‘ A e s e LT T T T TWTO00N&AT T
AREA = TRANSLATE (AREA. ZERNO, RLANK): X WTN00490
| LAL_PTR = SURSTR (ARFA, &, &):3 wTnoos5n0
B TTOR e — 0 Ry~ == s met SR St e smeemis imes s = ek UM SY T
NPR_PTR = '10018°': wTNO0S520
NPl = *INN': WTN00S30
TAREAT= IST_PTRIUST_INXYI:-— — -~ — - -t S T - T T TWTDO0SEU

AREA = TRANSLATE (AREA. ZERNMN., ALANK)S wT000550
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FILE: WTOUTAR PLIDPT A YNINGSTOWN STATE UNTVERSITY CNMPUTER CENTER
NP1_PTR = SURSTR (AREA, &, &): WTN00S560
‘ = w1nooszo
/% 1S NEXT UNIFORM SYMROL 'TN® ? =/ wWTONOSAN
WT000590
ST _INX = UST_INX + 13 wINo0600
b IF(NS_NTRY(UST_INX )==tKEY? ) | (UST_PTR (UST_IDX)==s) THEN WT000A10
nns WT000620
ERROR(CNT)I=*TO MUST FNLLOW VARJARLE NAME's __WT000630
SRS_LIN(CNT) = CRN_CTR: WT00064N
CNT = CNT + 1: WT000650
D0_WHILFE ((US_NTRY(UST_INX)=~=*TRM*)} WTN006K0
(UST_PTRIUST_INX)==23)): WT000ATO
UST_IDX = UST_IDX + 13 WT000680
ENN: WTD00690
UST_INX = UST_INX + 1: WT000700
CRN_CTR = CRND_CTR + 13 wToo00T710
__RETURN: __ WTNN0720
END: wTN00730
WTN00740
/= 1S NEXT UUNIFORM SYMROL A HEX ADNRESS ? =/ _ WT000750
WTD00760
UST_INY=UST_INX+1: WT000770

IF({US_NTRY{UST_INX)=~=tLIT*)| - ———__T000780
(INDEXTLT_NTRY(UST_PTR(UST_INX)) ', )==0)] wT000790
LINDEX(LT_NTRY(ST_PTR(UST_INX)),* *)==5) WTDO00R00
THEN D03 ey _WTQoo0Aa1n _
ERRNR(CNT)='HEX ADDRESS MUST FNLLNW TO': wTNo0820
SRS_LIN(CNT)=CRN_CTR: WTDO00R30

cur-cutol. — = Y WTO00R4O
Do UHIL‘((US NTRY(UST_ T1DX) == TRMT )| WTO00RS0
(1ST PTR(HST _INX)a=23)): WTO00R60
___UST_Tpx=siST_TNX+1: WTDOORTO
ENN: wTOONRAN
UST_INX=nST_INX+1: WTNO0OASO
CRO_CTR=CRN_CTR+1: e ___wWIBnoseoe
RETURN: T WT000910
ENN: wTNoo920
WT000930

7% WRITE HEX ANDRESS INTO MATRIX */ TTTWTNON940

WT000950
nP2=1L 1T - wWTNN09460
AREA = UST_PTRIOST_IDX): T T T T TT T WTo00970
ARFA = TRANSLATE (AREA, ZERNO, RLANK); wTD00940
NP2_PTR = SURSTR (ARFA, &, &)3 ____WTD00990 _
WRITE FILE (MATRIX) FROM (MTX_FILY: —  ~— —— ~ — 77 WT001000

wTNO1010

_7* 1S REMAINNFR NF SMNRCE LINE RLANK ? %/ WT0N01020

S PR T S E SmeSS e s see s N o0 030
UST_INX=nST_INX+1: WTO01040
_lf_jq; MTRYTUST_ INX)~=t TRM* ) [ (UST_PTRIUST_INX)==23) THEN __ WT0OO01050_

nn: WTNO10A0
ERRNMR(CNT)='MULTIPLE ENTRIES FNR HFX ANNRESS': wT001070

—  _ __ SRS_LIN(CNT)=CRD_CTR: WTNO10A0O
TTENTECNTe (3 S TR - T T TwTo010960°

0N WHILF ((US_NTRY(UST_TDX)=s'TRM') | wWT001100
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FILE: WTNYTAR PLINPT A

(UST_PTRIUST_IDX)~223)):

103

YNUNGSTOWN STATF UNIVERSITY CNMPUITER CENTER

wTNo1110
wTN01120

UST_INX=UST_INX+1:

e ENDT i WTO01130
UST_INX=UST_IDX+1: WT001140
CRN_CTR=CRN_CTR+1: - WTNo1150
RETRN: T WTO01160
END: wTNO1170
. WTON11R0
= 7ENMRMAL RETURN T CONTROL*/ S TwTANT190
wT001200
UST_INX=UST_INX+1: 3 PT L)) WTno121n
— T T CRA_CTR=CRO_CTR+Y}: T TS ~ WTNO1220
RETIRNS wWTNno1230
END WTONTARS WT001240
LI J RS U L SR I €., | IO B & - X S JaEy
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FILE: GOTDAR  PLINPT A YOUNGSTOWN STATF UNTVERSITY COMPUTER CENTER
GNTOAR : PRNCEDURF: 6NT0NN10
ncL 1 usT 1999) ExT, GNT00020
2 US_NTRY CRarR — 03y, . 60T00030

2 UST_PTR FIXED (6)s GOT00040

neL 1 ERR_TBL (75) ExT, GOTNNOSO
27 ERRDR “CHAR 140, GOT000A0

2 SRS_LIN FIXED (s GNT00070

ncL 1 LIT_TAL 1500) E<T, GOT000RN
—2 TLT_NTRY CHAR (93 GaT00059M

pcL 1 MTX_FIL. GoTool00
2 LAL_PTR CHAR (&), GNTOO110

2 T OPR T EHARTIATRT §{ 3y &0 R TTTTTTGOTO0LZ0T

2 NPR_PTR CHAR (&), GNT00130

2 oP1 CHAR (3, GNTO00140

27 T ePI_PTRT T T TCHARTTT &), TT T T T T T BOTONLSO

2 orP2 CHAR (3), GOTOO0140

2 0P2_PTR CHAR (@), GO0TNO170

7T FILC CHAR™ "~ "(S5)  INIT((S5)' *): — GOTOOIAO™

pcL  NST_INX FIXED (&) EXT, G0T00190
CNT FIXED (2) FxT, GOT00200
CRO_TTA FIXED~ — —(3Y Fx7, __ ~ ~ ~6OT00270
TGT_PTR FIXED (4) EXT, G0T00220

AREA CHAR (7, G0T00230
ZERAQ CHAR (1) TINIT('0T),  — 60T06240
ALANK CHAR (1) INIT(* ¢): GNT00250

NCL  MATRIX FILE RECNRN3 GNTON260
L i & L T T T eptoo2To

/% IS NEXT UNIFORM SYMAOL A LITFRAL DF < 6 CHARACTERS ? %/ GOTC02A0
GOTO" 290

T UST_IOX =T UST_InX + I3 = SR L GOT00300
TF(US_NTRY(UST_INX)~a L IT*)| GO0T00310
(VERIFY(LT_NTRY{UST_PTR(UST_INX))4'0123«567891)>) GNT00320

TRENTDO: —  —° s Auapie NS 0 0T TGO TA03®O
ERROR(CNT)='LINE NUMRER MUST FOLLOW GOTO STMT!; 6NT00340
SRS_ILIN(CNT)=CRD_CTR: GO0T00350

CNT = CNT + 1 ——— "~ - =" = ===  —7° 7T TTTTT6AToe3I60”

DO WHILFI{(US_NTRY(UST_INX)=='TRAM?)| GOT00370
(UST_PTR(UST_INX)==23)): GNT00380

UST_TOX & UST_TNX '+ 18~ T T T T TGNTOUING

END: GNT00&00

UST_INX = UST_INX + 13 GOTONG10

CRN_CTR 5 CRN_CTR # 1: ° S N T GNT00&ZM

RETURN: GNT00430

- END GOT00%40
el S o IR AT R v 1 am, R - == - enTON450"
/® CHECK “0R ILLEGAL RANIX OR ALPHABETIC =/ 6GNT00460
X 60T00470

TTIFIVERTFY(CT_NTRY(OST_PTRIUST_INXT),* NTZ345TRI’)~=0T THEN ~—GNTD0LAO

nn: . 6NT00490
ERROR(CNT)=!LINE NUUMBER MUST FNLLOW GOTD STMT*: 6NT00S00

SRS_LTNTCNTI = CRN_CTR: — —°— = = -~ -=" " === = ~—GaTnos1io

CNT = CNT + 13 60T00S20

DO WHILE((US_NTRY(LIST_TNX)~='TRMY) | GNTNOS530

T T T TUISToPTRIUST_IN() ~a23) )¢ S © T 7T TGNTONS4O"

UST_INX = UST_"0X + 13 GOTNO0S550



FILE: GNTNAR PLINPT A

105

YOUNGSTOWN STATE UNTVERSITY COMPUTER CENTER

ENN: GOTONS60

UST_INX = UST_INX + 1: R ) 60TN0570

CRN_CTR = CRD_CTR + 1: GOTOOSRO

RETURNS GNT0D0590
ENN: GNT00600
GOT00610

/= 1S REMAINNER NF SNYRCE LINE ALANK ? %/ GNTN0620
- GNT00630

UST_INX = UST_INX + 13 GOT00640
IF (US_NTRY(UST_INX)~=*TRM*) | (UST_PTR(UIST_INX)==23) THEN GOTNO650
no: S ) O PR < | ) 1 [ 1 .1
ERROR{CNT)='MULTIPLE ARGUMENTS IN GNTN STMT!: GaT00670
SRS_ILIN(CNT)=CRD_CTR: G6NTN06A0

__CNT = CNT & 13 GNT 00690

DO WHILE((US_NTRY(UST_INX)=~='TRM?) ] 60TNO700
(NST_PTR(UST_IDX)=~=23))2 GNT00710

___UST IDX = UST_INX + 1: GNTNO720

END: : GNT00730

UST_IDX = UST_INX + 13 GOT00740

CRN_CTR = CRN _CTR + 13 GNTNO750

RETUAN: GNTNN760

END: GNTO0T7T0

L GNTNN780

/% NNRMAL RFETURN TO CONTROL */ GOT00790
GOTO0RO0D

ARFA = TGT_PTR: >y . GNTO0OR1D
AREA = TRANSLATE (ARFA, ZERNN, RLANK): . 6NT00R20
LBL_PTR = SURSTR (AREA, &, &)3 GOT00R30
NPR_= 'KEY': i § s GNT00R40
NPR_PTR = *0002°': GOTO0RSO
NP1 = SLITH: GOTNORAD
ARFA = UST_PTR(UST_IDX=1)3 e T GOTN0RTO
ARFA = TRANSLATE (AREA, ZERNN, ALANK): GNTNOARD
NP1_PTR = SUBSTR (AREA, &, 4): GNT00R90
¢ 3 o3 e __GOTNNSNQ_

TR = 10000°: GNT00910
WRITE FILF (MATRIX) FROM (MTX_FIL): G0T00920
__UST_IDX = UST_IOX + 1% il GNT00930_
o _CTR e CRB_CIR ™S 1t Tt GNT00940
RETURNS 60T00950

;END GNTNAR:

B i v i - .o = o o e+ ca——— ———— v — i+ i w48 e —

.GaT00960
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FILE: RESTRAR PLINPT A YOUNGSTOWN STATE UNTVERSITY COMPUTER CENTER
RESTRAR : PROCFNURE: RES00010
neL 1\ s T (999) EXT, RES00020
2 US_NTRY CHAR 3, RES00030

2 UST_PTR FIXED (6): RES00040

neL 1 ERR_TBL (75) EXT, RES00050
— 2 ERROR CHAR (40), RES00060
2 SRS_LIN FIXED (313 RES00070
neL 1 MTX _FILs RESOJOAN
2 LAL_PTR CHAR (@), : RESC0090

2 0PR CHAR 3, RES:0100

2 NPR_PTR CHAR (6)s B RES00110

2 oP1 CHAR (3), RES00120

2 0P1_PTR CHAR (6), RESO0130

2 oP2__ CHAR 3 e e RESUONS)

2 OP2_PTR CHAR (41, RES00150

2 FILL CHAR (55) INITI((S55)" *): RESO0160
peL__uST_INX FIXED. (&) _EXT, el RES00170
oNT FIXED (2) EXT, RES00180

AREA CHAR (T, RES00190
ZERNO CHAR (1) INIT('0'), RES00200
BLANK CHAR (1) INIT(* ')y, RES00210
CRD_CTR FIXEDN (3) EXT, RES00220
TGT_PTR FIXED () EXT: RES00230

DCL MATRIX FILE RECORN: RES0024N
RFS00250

/% THF _NEXT UNTFORM SYMBOL MUST RE °'S$' %/ e RES00260
RES00270

UST_INX = UST_IDX + 13 RES002AR0
TF(NS_NTRY (UST_INX) =~= *TRM*)|(UST_PTRIUST_INX)~=23) THEN _RESO0290

GA Th RS001: RES00300

AREA = TGT_PTR: RES00310

AREA = TRANSLATE_(AREA. ZERNN. RLANK): _ RESN0320
LAL_PTR = SUASTR (AREA, &s &): RES00330

NPR = *KE»'s RES00340
NPR_PTR = '0014°:s —_——— . __RES00350_
ney = ¢ K] RES00360
API_PTR = '0000': i RESNO0370
P2 = ¢ ’e RESNN3RO_

ne2_pTR = Qo00": T B I P P s RES00390
WRITE FILE (MATRIX) FROM (MTX_FIL)S RES00400
UST_INX = UST_IDX + 13 RES00410
CRN_CTR = CRP_CTR + 13 i3 Tl et RESOr&20
RETIRNS RES00-30
RSO01 :ERROR(CNT) = 'CHARACTFRS APPEAR AFTER RESTARE STMT': ~ RESN0-40
SRS_LINTENT) = CRA_CTR: ‘RES00450

CNT a CNT + 1: RES004A0
e D0 WHILF{(US_NTRY(UST_IDX)~='TRM*)|(UST_PTR(UST_IDX)==23))3: _ RES0CLTO_
TUST_IDX = UST_ lnx » 187 "TRES004RO

ENN: RES00490
UST_INX = UST_INX + 13 RESO00500
Cﬂn CTR"= CRD EYRC® Y T T T e T T T T RESO00SIO
RETURNS RES00520

NFSI!A_n_- B __RES00S30
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CNTaCNT+1:

FILE: RFADAR PLINPT A YOUNGSTOWN STATE UNIVERSITY COMPUTER CENTER
REANAR : PRNACENURE: RFAOON'D
ncL 1 ysT b (999) __  EXT,. _RFA0002Q _
2 US_NTRY CHAR (3), REA00930
2 UST_PTR FIXED (4): REA00040
ncr 1 FRR_THL (75) EXTo. __. REA0QQSO_
2 ERROR CHAR (40) . REA00040
2 SRS_ILIN FIXED (3)s REANOOTO
ncL_ 1 MTX _EIL. i lbed e REAOQNOAQ
2 LAL_PTR CHAR (), REA00090
2 OPR CHAR 3y, REAQN100
2 OPR_PTR CHAR _ERY ., AR o ___REANOL1O_
2 0P1 CHAR (3, READ0120
2 OP1_PTR CHAR (&), REAQO130
2 ar2 CHAR (3, o e e s REAQD TG
2 OP2_PTR CHAR (6), READO1S50
2 FILL CHAR (55) INIT((S5)° RFAOO160
NCL__ WST_1nX } FIXED _ (&) EXT,___ REAN0170 _
eNT FIXED (2) EXT. REAQOLRO
AREA CWAR (7T)e REANO190
ZERND CHAR (1) _INIT{'0'), _ _ REAON200_
ALANK CHAR (1) INIT(® )y, REAQ0210
CRN_CTR FIXED (3) EXT, REA00220
TGT_PTR FIXED (&) EXT: _ __REA00230_
NCL MATRIX FILE T RECNRN: READN240
REAQ0250
/%= 1S THE NEXT UNIFORM_SYMBOL AN IDENTIFIER ? =/ _ | REAQ00260
REA0027H
UST_INX = UST_IDX + 13 REACO2R0
RNONL1:IF 1US_NTRY(UST_INX)=~=*INN' THEN GO TO RNO0O2: ___ _  __ __ _ REACN299 _
REAQCINO
/= ENTER IDENTIFIER INTO MATRIX »/ REACO310
- — RFEAJ0320_
AREA = TGT_PTR: REANO330
AREA = TRANSLATE (AREA. ZERNN. BLANK): REA00340
LAL_PTR = SUBSTR (ARFA, &, &): L _REANO350_
APR=KEYT S READND360
NPR_PTR=10013": REA00370
NP1='INN' S REAO003R0
AREA "= LIST_PTRIUST_IDX): - T T T T RFAND0390
AREA = TRANSLATE (AREA, ZERON, RLANK): REAO00400
NP1_PTR = SUASTR (AREA, &, &) _REA00410
P2z "1y R T TREACC420
NP2_PTR='0000": REANDL3Q
e WRITE FILE IMATRIX) FROM (MTX_FIL): e - REA0D&LO
UST_Thx=usT_1oX+1: e o REAQ0&50
REAQCGAHO
/%= 1S NEW UNIFNRM SYMANL A COMMA ? =/ REAODSGTO
= N PR R R e REANO&AN "
IF (US_NTRY(UST_INX)~=*TRM*)| (UST_PTR(UST_INX)==11)THEN REACO490
GO TD RNNO3: REANNS500
TUST_IAX=usT_1OX+Ys T T T Tt REA00510
GN TO RNOOL: REANNS20
RDO02:FRRORICNT) = 'READ ARGUMENT MUST BE A VARTAARLF NAME': ~ REANNS3N
'SRSJTTNTCNT!Fthn_tTR: ST S P A e REAO00540

REAQ0550
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FILE: READAR  PLINPT A YNUNGSTOWN STATFE UNIVERSITY COMPUTER CENTER
DO WHILE((US_NTRY(UST_IDX)=~=?TRM?)| (UST_PTR(UST_IDX)==23)): REAOO560
UST_IDX=UST_INX + 13 REAO00S70
~ ENDS i REA-T 3RO
UST_IDX=UST_INX+1: EAL0590
CRN_CTR=CRO_CTR+1: REAOD0X00
RETURNT ‘REAGOSTIO

RDOO3:IF (US_NTRY(UST_IDX)=~=*TRM') | (UST_PTR(UIIST_INX)==23) THEN REAN0620

NN: ERRNR(CNT)='CNMMAS REOQUIREN RETWEEN RZAD ARGIUIMENTS!: REANNG30
"SRS_LIN(CNT Y =CRD_CTRS - - T T TTTTTTTTRERO0OGA&LD

CNTaCNT+13 REACD650

DN WHILE((US_NTRY(UST_IDX)=~='TRM") | (UST_PTR(UST_INX)~= REAON660
- £ % ¢ St o e i R ik "TREA00670

UST_IDX=UST_IDX+1: REANOKRN

END: e REACIA90
T UST_IDX=UST_IOX+13 A e T T T T T TTReEAnOT00
CRN_CTR=CRN_CTR+1: RZA00T10

RETHRNS . REAQOT20

ENNS N | == T READOT3O0

REAQO740

/= NNRMAL RETURN TO CNNTROL =/ REAQCT7S0

= TTTTREAOOTAOT

UST_IDX = UST_INX + 1: REAQO770

CRN_CTR = CRN_CTR + 1: REAQOTRO
———RETURN: = REAGOTOC

END R=2NAR:

REANOACO
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FI.E: FNDAR PLINPT A YOUNGSTOWN STATE UNIVERSITY COMPUTER CENTER
ENDAR : PRNACENURE; ENDOOO10O
ncL 1 ysTt (989) EXT, B ___ _END00020 _
2T US_NTRY CHAR — T T3y, T ) END0O0030
2 UST_PTR : FIXED (63 END00040O
ncL 1 ERR_TBL (75) _FXT, _ _ _ __ __ __ END000SO_
2 ERRAR “CHAR (40) . ENDOOO KON
2 SRS_LIN ETXED (3): ENDOONTO
pcL 1 MTX_FIL. ENDOOORN
b L8L_PTY s AR (&) 77 7T T T 777 gNDNONSO
2 PR C=aR (3, ENDOOL20O
2 0P2_PTR CHAR (el ENDOOL10
277 Tonel T zZWART T3y, T T T T TTENDOC'207
2 OP1_PTR CHAR (&), ENDOCi30
2 or2 CHAR (3, ENDON140
= P4 OPZ_PTR™ — —  — ~ “CHAR™TT T{ae),TT T T 7T T TTENDON1SO
2 FILL CHAR (55) INITI(55)¢ v); ENDOOL&0
nCL UST_IDX FIXED {6) EXT, ENDOOL170
——CNT " FIXED™ "~ (2) "EXT.  ~— = T T TENDOOLRO™
AREA CHAR (7), ENNOO190
ZERNO CHAR (1) INIT('0O"), END00200
— T TTTALCEANK es CHAR ™ T (1Y INIT( )T T T T T EMNOO2TC
CRN_CTR FIXED (3i FXT, END00220
TGT_PTR FIXEN (&) FXT: ENN00230
“NELTMATRIX O SILE TRECORN: T T T T T T T ENDOO2 AN
ENDON250
7% THE NEXT IINIFRM SYMAOL MUST BE *$' */ END00260
el = I o TirE. T Ty T T T T T T UeNa002T0
UST_INX = UST_INX + 13 ENDOO2R0O
TF(US_NTRY(UST_INX) == 'TRM')I(UST _PTRIUST_TNX)~223) THEN END0O290
GN TATRAQOL: T T — T — 77T ENDOOZ2ONT
ARFA = TGT_PTR: END0O210
AR=A = TRANSLATE (ARSA, ZE2Mn, RLANK )z ENDO0320

——

CAL_PTR 3 SURSTR (AREA; &, &)3% =TT TUTTTTTT T T enantsans
PR = 'KEY!: ENDOO3 %D
rE]_PTR = 001743 END00350

bt & o AT B b oMt R R mp T s e e AN
NP1 _PTR = *0000': END00370

nez = L EMDNO3RN

T TMRZ_PTREY0000'S T > TTTTTTTT ST T ENDO0390C
WRITE FILE (MATRIX) FROM (MTX_FIL): ENDO040N
IST_IDX = UST_IDX + 1: ENDNO410

T “cnr_crq =TCRD_CTR + 1: 7" "7~ ° e T 7T TENPNOL2MT

RETIIR: ENNOR&3 N
_ FAOD1:ERROR(CNT) = 'CHARACTERS _APPEAR AFTER ENN STMT!: END00 44O
' SRS_LINICNT) = CRN_CTR: ~ o CTUTTTT T ENDO0&S0”
CNT = CNT + 13 FNDO0460
NN WHILF([US_NTRY(NST_INX)~=!TRM!) | (UST_PTR(UST_INX)==223)):  ENDOO470
BN LUST_IOX = DST INE & 13 ' ™ ~ ENDDO4AC”
ENN: ENGONGSO

i UST_INX = yUST_INX + 1: ENNGN5CO

IR RN TR« CRO_CTR #-pg-— —~ = = == = = co - = ENNNOS1O
RETIAN: END0OS520

FNNAR:

QEERAR: ENOCN530
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FILE: FNRAR pPLINeT A YMINGSTNWN STATE UNIVERSITY COMPUTER CENTER
FORAR : PRMACENIRF: FPRN0OO10
ncL 1 FRR_TAL (75) EXT, FOR00020
2 ERRTR CTHAR T (40), ~ FOR00030
2 SRS_LIN EIXED (3): FOR00040
peL 1 usT 1999) EXT, FNROOD S50
2 DS_NTRY ™ CHAR™ tH°~ FOR0G060
2 UST_PTR FIXEN ()3 FNanoo70
neL 1 LIT_TBL (500) EXT. FOr 000R0
T2 T LT_NTRY CHAR oys ~ T — TENRO0090
nc. 1 MTX_FIL, FOROOLOO
2 LAL_PTR CHAR tay, __FoRo0110
= R777TOPR T T CWARTT T iy, T T T T T FRoRoONiZ20
2 OPR_PTR CHAR (&), FORO0O1 30
2 0Pl CHAR (3), FORO01-0
- 2 OPLI_PTR CRAR™T  TTtae), T T T T T _FOROO150
2 0e2 CHAR (3), FOR0O0O160
2 NP2_PTR CHAR (&), FOROO170
2= TTFILLC CHAR {55) TTINIT((55)* )i~ FOROOIRO
ncL 1 FAR_STK CANTROLLFD EXT, FNRBO190
2 FOR_LINF_PTR FIXED (&), FORQ0200
2 FOR_VARTASTE_PTR FIXEN 14, FARO0021ID
2 STEP_PTR FIXED (4); FORC0220
PCL  UST_INX FIXFN (&) EXT, FNR00230
TTNT FTIXEN ™ "(2) EXT, FOR00ZZ0
ARFA CHAR tn, Fr200250
ZFRNO CHAR (1) INIT('0'), ENR00260
BLANK —— CHAR™T T " TTL)Y TINIT(Y vy, 7 RFOROOZTD
CRN_CTR FIXEN (3) EXT, FAR002R0
TGT_PTR FIXEN (&) EXT, FNRN0290
“VAR_NAME = FIXED (¢)y — "~ T TTTTFOR00300
RETIRN_INX FIXEN (&), FNR00310
LONP_EXIT FIXEDN (&), FOR00320
B STERT T FIXEPD (&Y, — 7~ FAR00330
N FTXED (2): FOR00340
NCL  MATRIX FILE RECORN: EQR00350
S S e (1 (o) (.1 ¢ T
/% NEXT SYMRNL MUST ARF AN IDENTIFIER =/ FORNO3TAH
FOR003AR0
T UST_INX EFUST_INX YT T T T FOR00390
1F US_NTRY(UST_IDNX)==?[DN' THEN FOR00400
- PN: ERROR(CNT)=! INENTTFIER MUST FOLLNW FOR': FORNO410
] T T TTTTTT TGO TO FAONOL_FRRAR: T T = T T TUFOR00&ZO
END: FNRO0O&30
VAR_NAME = UST_PTR(UST_INX): FAR00&4&0
g e SR e Sntd i st o R R
7% NEXT SYMANL MUST RF '=' s/ FNR00460
FNRO0470
ST IO s YSTTINX §-Iy— |~ o= ma 2 o memm s it S SO R
IFIUS_NTRY(UST_INX)==*TRM1 )| (UST_PTR(UST_INX)=~=6) THFN FNRQ0490
DN: ERROR(CNT)='EQUAL SIGN IS NOT. ™ _PROPER POSITION': FOR00500
T " "GNTH FAQOT_FRROR: — — —"~ === —= == —-—=—= - FIR0OSTIO
ENN: FOR00520
FAR0O0S530
EXT SYMAnL  MrST AF—& POSITIVE "TNTEGER MR- VARTARLF /-~ ~ ~° ~ FTIRO0S&0™

FOR00550
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FILE: FMRAR PLINPT A YOUNGSTAWN STATE UNIVERSITY COMPUTER CENTER

UST_IDX = UST_IDX + 13 FNRO0SA0
IF(US NTRY(UST INX ) == IDN*E(S_NTRY(UST_INX)==*LIT') T €N FOROOSTN

DN:  ERROR(CNT)='POS. INTEGER OR V&R, MUST "PRECENF TN*: Fr005130

GO TO FANO1_ERROR: FNR00590
ENN: " FOR006Q0
TFINS_NTRY (UST_INX)="LIT' )& FOR00410

(VERIFY(LT_NTRY(UST_PTRIUST_INX)),* 01234547R94)~=0) THEN  FC200620
DN: ERRNRICNT)='{ ITERAL PRECENING_TN IS NAT_INTEGER': _ FO: N630_

GN TO FADO1_ERRNR: Fr- 0640
END: FC200A50
SE B o o it o S ot e e . FOROO A0
/% WRITE INTOD MATRIX SETTING VARTABLE EQUAL TN TNKEN =/ FARGCA ™D
FNROO~ -7
ARFA = TGT_PTR: FOROCS30
AREA = TRANSLATE(AREA,ZEROD,BLANK)S FORCO700
LAL_PTR = SUBSTR(AREA. 4. 4)3 FORO00710
NPR = *TRMV: gl FORQOCT20
OPL_PTR = '00CS': FAROOT30
NP1 = 'IDNT: FNROO 740
AREA = VAR_NAME: FORO0750
AREA = TRANSLATE(AREA,ZERNN.BLANK): FOROO 76N
NP1_PTR = SURSTR (AREA, 4, &): FNROO770
NP2 = LS _NTRY!UST_INX): . FNROO 780
ARF2 = UST_PTRIUST_INX): FORCO790
AREA = TRANSLATF(ARFA,ZERON.ALANK): FOROOR0N
NP2_PTR = SUMSTR (AREA, &y &) FORQQS1"_
WRITE FILE (MATRIX) FROM (MTX_FTL): FNRNQOA20N
FORO00R30
/= _NEXT SYMANL MUST RE_*TN' #/ ity o _ FOR00840
FAROORSO
NST_INX = UST_INX + 13 FORNOAAD
IF(US ~rnvrusr _INX) ==t KEY' )| (UST_PTRIUST_INX)=~=4) THEN ___FORNOATO
DAz~ ERRAR(CNT)='TN IS MISPLACED MR MISSINGI: FNROOSAN
GO TO FAON1_ERROR: FNROGR9N
_FNN: . FNR00900
FNIR00910
/% NETERMINE NIIMBER NF LINE FOLLOWING ASSOCTATEN SNEXT' =/ FOR0O0S20
FORN0930
RETURN_INX=UST_INX: FOROG94N
NN WHILF lUS_NTRY'l!ST_IDX)-a' LI FARQOD950
Fa002: UST_IDX=UST_IrX+1: Y FNR00960_
T IFLUS_NTRY(LT T_IDX) = TKEY)E(NST_PTRIUST_INX)=7)E FIRO09TO
(US_NTRY(JST_ rnxox)--tnn')a(nsr _PTR(NST_INX+1)= FNRO0C9RO
e VAR_NAMF) THEN o ___FNRON9S0_
i i OLER EFTUEV TR i FOR0O1000
LONP_EXiT=UST_PTRIUST_INX+3): FORC1010
UST_TDX = RETURN_ 1nx: FORO1020
TR ~760 TO FAa003: ~ T T T TTTTTTRORDIO0OB0
ENN: FORO1040
) GO TN FA002: FNARO1050
ENA T T T = ST T TS sT T T T T enRn 060
ERANR(CNT) = *MISSING NEXT STATEMENT': FORN1070
C7 TO FAOOL_ERRNR: FORO10R0
003: - R R TR T T TR TR TR RO E T e — T T T TeprO10G90

FOROL100
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FILE: FMRAR PLINPT A YOUNGSTAWN STATE UNTVERSITY COMPUTER CENTER
/% NEXT SYMANL MUST RE A PNSITIVE INTEGER OR VARIARLF %/ £NRI1110
ST_IDX = UST_INX + 13 FC 01170

— IFIUS_NTRYTUST_INX)~= " IANT)ETUS_NTRY (UST_INX)==?_IT') THEN  FORAL "7
NN: ERROR(CNT)=*PNS., INTFGER OR VAR, MUST FOLLOw TO': FOR:Y .0

GO_TN Fa001_ERROR: e FORO. .50
— ENDT - FNZH1160
TF(US_NTRY(UST_I0X)='LITY)E(VERTIFY(LT_NTRY(UST_PTR(LST_IDX)), FG:01170
' 0123456789 )=~=0) THEN Fr201180
NN TERRAR(CNT Y= LTTERAL "FOLLNWING TN IS NOTINTEGERY: € 01190
GN TC FAQO1_ERROR: FOR01200
ENN: FARN1210
T T T T T T T T T RNROL2200
. /% WRITE MATRIX LINE TN CNMPARE VALUF NF VARTARLE TO LIMIT =/ FORO0L1230
FPRN1240
= NPR _PTR='0026"% T Tt T T T T RNARO01286
OP2=yS_MTRY (UST_INX): FORO1240
AREA = 1IST_PTR(UST_INX)3 FORO1270
= ARSA'E TRANSLATS(AREA, ZERND, BLANK): ~— — ~ =~ —7—7— — fOROLI2A0
M2 _PTR = SIASTR(AREA, &, &): FOR01290
WRITE FILS (MATRIX) FROM (MTX_FIL): el p e FORBABO0
— T T FARD131N
/% WRITE MATRIX LINE TN EXIT LONP =/ FORO1320
FARN1330
B PR TREYYT T T T T T T U TTTPOROY340
OPR_PTR = 10N02°': FMRO1350
0Pl = 'LIT': FNRO13A0
— AREA & LANP_EXIT: ~— —— "TTTUToT ot T T Tt Tt TTTRQe o Ty
AR=A = TRANSLATE(ARSA, ZERON. RLANK): FORO1380
nP1_ nn = SUASTR(SREA, &, &): FNIR01390
—TTTRZTE vy T Tt T T T T T T T ROROTe00
neP2_ nTa = '0000°': FORO1410
untre FILE (MATRIX) FROM (MTX_FIL): FORO1420
S T T YT TTTTT T ROROLGI0
/% 1S NEXT SYMANL °*$' 2 =/ FORQ1440
b FORN1450
T TTTTDSTZINY = UST_INX TR T T T T T o - a0 TAR 0
TF{NS_NTRY(UST_INX)=*TRMY)E(UST_PTR(UST_INX)=23) THEN FORO1470
DN: STFP = 13 FARO14R0
TGN T FRAO0L:y T T T T T T T T T TFENROL4IN T
END: FORO1500
FORO1510
/% TS SYMROL 'STEPY ? &/ T T 0 TToT—T TtT S T tT U EaR01520
FARN1530
I‘(HS NTRY(UST_INX )~=*KEY* )| (UST_PTR{UST_INX)=~=10) THFEN FNRO1540
5 no: ERRn!(CNT)-'ﬂNLY STEP MAY FOLLOU INTEGER AFTER TO': FMRO1550°
GO TO FAQO1l_FRROR; FOROL15~0
P END: FNRO1579
B~ T e s s s e - T TTTT T RENROISHM
/* 1S NFXT SYMAQOL A POSITIVE INTEGER OR VARIABLE ? */ FORO1590
- FORC1600
B UST_INX " UUST_INY & -3 ———— = S R e 0 U L
IF(US NTRYIUST INX ==V INN* )E(HS_NTRY(UST_TNX)~= [T?) THEN FORQ1620
oy PN:  ERROR(CNT)='PASITIVE TNTEGER "UST FﬁLLOH STED'~ FORC1630
T T TT— "GO TO FAOOI_ERROR: - - © T T RRROTAST

END: FOARO1650

e e o
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FILE: FORAR PLINPT A YOUNGSTOWN STATE UNIVERSITY COMPUTER CENTER
IF(US_NTRY(UST_INX)='LIT*)E FOR01660
(VERIFY (LT _NTRY(UST PTR(UST_INX))o* 01234547R91)~=0)THEN _ FORCLATO
NN: ERROR(CNT)=*'_ ITERAL FOLLOWING STEP IS NOT INTEGER': FORO16A0
GO TO FAOO1_ERROR: FORN1590
END: FORO17Q0
FO01710
/% 1S NEXT SYMAROL °'S* ? =/ FORO1720
FORQ1730
UST_INX = UST_INX + 13 FORO1740
IF(US_NTRY (UST_INX )=~s'TRM! )£ (UST_PTR(UST_INX)==23) THEN FORO1750
nns gnnnnacuﬂ-'Fxrnmgm_;_s__cggucrns AT_END OF LINF':__ FORO1760°
GO TO FAQOO1_FRROR: FORO1770
END: FNRO1780
. _ T ' FOR01790
STFP = UST_PTR(UST_IDX-!): FORO1R00
FORO1AR10
FANOG® , i * . FARO1R20
FORO01830
/% PUYSH LINE NUMRFR, VARIAALE NAME, AND STEP VALUF NNTO STACK ®/  FORO1R40
FNRO1AR50
ALLNCATF FOR_STK: FOROLREO
ENR_LINF_PTR = TGT_PTR: : FOROL1RTO
__FOR_VARIARLE PTR_ = VAR _NAME: s ENROLAAN
—  STEP_PTR = STEP: FORN1830
FORO1900
/% NORMAL RETURN_TO_CONTROL_®/ . B = P FARO1910
FORN1920
UST_INX = UST_INX + 1 FORO1930
CRO_CTR = CRN_CTR + 1: = FNRN]1 340
RETURNS FOR01950
FNRO1960
—_ /% ERROR_ROUTINE =/ - e i o e EORO1 97O
FNARO19R0
FAON1_FRROR: FORO1990
SRS_LINICNT)=CRND_CTR: e eoe__FNRO2000_
CNT = CNT + 13 FORO2010
DN WHILE ((US_NTRY(UST_INX)=~='TRM?)| (UST_PTR(UST_I0DX)=~=23)): FOR02020
UST IDx = UGT 1nx +* 1. B FﬂﬂOZOBO
B END: Nl i e e e FORD2040
UST_IDX = UST_INX + 13 FARN2050
_ CRN_CTR = CRN_CTR + 13 FNRO2060
B RETIHRNG  — "= "=~ a T T T T T T T T EPRO2070
FND FORAR: FNROZ2080
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FILE: NFXTAR  PLINPT A YMINGSTOWN STATE UNIVERSITY COMPUTER CENTER
NEXTAR : PROCED!RE: NEX00010
neL 1 usT 1999) EXT, NEX00020
2 US_NTRY CHAR 3, NEX00030

2 UST_PTR FIXED (6)3 NEXC0040

ncL 1 FRR_TBL (75) EXT, NEX00950
2 ERRNR CHAR (60), NEX0N060

2 SRS_LIN FIXED (313 NEX00070

ncL 1 MTX _FIlL. . NEX00080
2 LBL_PTR C=AR (&), NEX00090

2 OPR CHAR (3), NEX00100

2 NPR_PTR cHAR (&), _ NEX00110

2 oP1 CHaAR (3, NEX00120

2 OP1_PTR CHAR (&), NEX00130

2 oP2 _CHAR (3), el NEX001 &0

2 NP2_PTR CHAR (%), NEX00150

2 FILL CHAR (S5) INTT((S5)' *)3  NEX00140

ncL _UST_1Dx FIXEN {e) EXTe NEX00170
CNT FIXED 12y EXT, NEXO01R0
CRN_CTR FIXEN (3) ExT, NEX00190
TGT_PTR FIXEN (c)__EXT, NEX00200
TMP_STR FIXED (=) EXT, NEX00210

ARFA CHAR (7)., NFX00220
ZERNN CHAR (1) __INIT(0"), NEX00230
ALAMK CHAR (1) INIT(Y )2 NEX002 <0

NCL  MATRIX FILF RECORD: NEX00250
nc. 1 FAR_ST« CONTRALLFN EXT, NEX00260
(" 2T ENR_CINE_PTR  FIXEN (4T, NEX00270
2 FOR_VARIARLE_PTR FIXED (a), NEX002A0

2 STEP_PTR FI1XEN (&) NEX00290

NEX00300

/% 1S NEXT UNIFORM SYMROL AN IDENTIFIER 2 =/ NEX00310
] = NEX00320

HST_INX = UST_IDX + 1: NEXNO0330

IF US_NTRY(UST_INX) == ' [DN' THEN NEX0Q340

Pr:_ : 4 . __NEX00350_
ERANR(CNT)='NEXT MUST RF FOLLNWEN BY A VARTARLE': NEX00360

GO TO NAQO1l_ERIOR: NEX00370

FNI‘};_ NEXNO3RN

NEX00390

/% NNFS VARTARLE MATCH TNP NF STACK ? =/ NEX00400
i o __NEX00410

[F UST_PTRIUUIST_INX)~= FNR_VARIARLF_PTR THEN TTNEX00420

NM: ERROR(CNMT) = 'IMOROPFR FNR = NEXT PA[R‘: NEX00430

GN TO NANOl_ERRMZ2: NEXN0440

ENNG o NEX00&50

NEXO0&AN

7% WRITF MATRIX LINES TO AND STFP VALUE TO VARIARLF =/ NEX0N&TH
T Ty s e TV s i T N T L s N;_{oﬁ.‘.q—

AREA = TGT_PTR: NEX00490

inf AREA = TRANSLATE(ARFA. ZERON. RMLANK): NEXN0S0N
LAL_PTR "= SUBSTR{AREA, &, &): ° TTTTTT T T ONEX00S10°

NPR=1TaM* 3 NEXNN520

_____ OPR_PTR='0002"': NEX00530
e . ARLeEIBNeE ™ T T T TNEXD0540

ARFA = IST_PTRIUST_INX): NEX00550

- o mmE e e L e e e —— — e —— i — o — —— % % % e e e o s
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FILE: NEXTAR PLINPT A YOUNGSTOWN STATE UNIVERSITY CNMPUTER CENTER
AREA = TRANSLATE(AREA, ZEROO, RLANK): NEX00540
OP1_PTR = SUBSTRIAREA, &, &)t i ___NEX00570 _
0P2 = TLIT: "NEXO0NSA0
AREA = STEP_PTR: NEXNNS590
AREA = TRANSLATE(AREA, ZERON, ALANK): NFX00600
NP2_PTR = SUBSTR(AREA, &, &): NEX00610
WRITE FILE (M:TRIX) FROM (MTX_FIL): NEXD0620
NEX00430
= OPR_PTR = '0004T: NEX 00640
OP2 = 'TMP': NEX00A50
OP2_PTR = '0001°*: NEXINA&0
WRITE FILE (MATRIX) FRAM (MTX_FIL):s ~~ 77 = 7' 7 T"TNEXOCATO
NEXD0&RO
/% WRITFE MATRIX LINE TN RETURN EXECUTION TN TNP NF LONP =/ NEX00690
e T ) - TTT T T NEX00T700C
NPR = 'KEY': NEX0O0T10
NPR_PTR = '0002': NEXN0T20
J——— APY TV ITrY ™ —° - S Tl "NEX00T30™
AREA = ENR_LINE_PTR: NFX00740
ARFA = TRANSLATE(AREA, ZERNO, RLANK); NEXOOTSO
= NPYI_PTA = SURSTRTARFA, &, &)3 T T TTT T TTTTTONEX007RO
NP2 = "LIT: NEX00770
n°2 PTR = '0002°: NEX007R0
= wAITE FTLE (MATRIX) FROM (MTX_FIL): ' T T T TTUNEX00790
NEX00RON
/= PAP 1iP NFXT *FOR' [NFORMATION =/ NEXDOAL10
ER S T T T T T T UUTNEX0GR 20
FREF FMR_STK: ' NEX00A30
NFX00R40

- T /= TSTNEXT SYMAQOU '§¢ %7 T T T T T T T U NEXO0OASAT
i NEXNORKO
NST_INX = UST_IDX + 1: NEXOGRTO
TFTOS_NTRY(YST_INX)S&* TRMYYT (UST_PTRIUST_TNX)==23) THEN =~ "7 "NEX00RSN™
DN: ERRORICNT)=*CHARACTERS APPEAR AFTER VARTABLE NAME': NEX0NOR9N
GN TO NAQOO1_ERROR: NFX00900
TTTTTTTENDG: T e e T ONEX00910T
NEX00920
7% NPIMAL RFTHRN Tn COANTRNL =/ NEX00930
e ' PR e St A SRRR e S e wimgmes Semmst e NERNONLH
UST_INX = UST_INX + 13 NEXNOS50
CRN_CTR = can cra + 13 NEX00960
B RETURNG T - Shesisils i i L = TTUNEXQOSTN T
NEXO0O9ARN
/% FRRNR RNIITINE =/ NFXN0990
iy TN e G N i U M T —  NEX01000~
NAN0O1 _FRROR ¢ NEXQl010
. SRS ~LIN(CNT) = CRN_CTR: NEXOLl020
TTUONT = ONT &8¢ e —e e e e 3 —- " NEX01030"
PO WHILF ((US_NTRY(UST_INDX)==¢TRM1) | (UST_PTR(UST_INX)==23)): NEXC10&0
. UysT tnx-usr _IDXx+13 NEX01050
H' il bl D AR S G e bl e - bl =l . i b "EYDIO&""
UST_INX = UST_INX + 13 NEXN1070
::zr CTR = cnn CTR + 13 NEXO10R0
I m . A . siimay ING N & @ . < i W R, P o 5 % —
NEXTAR; i NFX01090

NFX01100
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EILF: GNSIIRAR PLINPT A YOUNGSTOWN STATE UNIVERSITY COMPUTER CENTER
GOSUBAR : PRNCENIIRE: GNS00010
neL 1 nsT (999) EXT, 61500020
2~ US_NTRY o7 L &} I G0sSn9030
2 UST_PTR FIXED (4): GNS00040
nce 1 ERR_TBL (75) EXT, 60500050
e 2 ERROR CHAR a0y~ 7 GOS000A0
2 SRS_LIN FiXFDN (3): GNS00NT0
neL 1 LIT_TBL 1500) EXT, GOSNO0NAD
-l Z LT_NTRY CHAR ™~ T t9)y T T T T T T 6NSn00%0
ncL 1 MTX_FIL. 6NS00100
2 LBL_PTR CHaR (6), GNsS00l10
B 2T BRI AT T T AR T T T e T T T T T T AAs 00120
2 OPR_PTR CHAR 14), 635001130
2 nP1 CcHAR (3), _ _ ______Gosool«o0
2 OP1_PTR CHAR™ 7 T ey, T T T T 6NS00150
2 np2 CcHAR (3, G0S00160
2 0P2_PTR CHAR (e), GNsScOLTn
T T RILL T T T T T T CHART T (55T INIT((SS) Y )i T GNSOO0L1RG
pcL  UST_INX FIXEN te) EXT, GNS00190
CNT FIXFN (2) FxT, GNS09200
T CROCTRT FIXEND T — (3) FXT, ~ 777 T 7T Gnson2ic
TGT_PTR : FIYED (&) EXT, GNsS0n220
ARFA CHAR (7. GNsONn23n
= IPFann CHAR — T (1) T IMITE'0'Y, ~ T T GNS00240
RLANK cHAR (1Y INIT(® v): 60300250
NCL MATRIX FILE _ RECORN: GNSC0260

T6NSN0270
/% 1S NEXT UNISQRM SYMAOL A LITFRAL NF < < CHARACTERS ? =/ G0S002R0
GNS09290

TNIST_TOX = UST;rnx‘o‘r? T e e e R Sl T 6NS00300
IFINS_NTRY(1IST_INX)==t [T} GNsSo00310
TVERIFY (LT NTRY(UST_PTR(UST_INX)),*01234567A9¢)>6) GNsoe3an

TTREM AN T T T T 7T oenson3ia T
EIRNR(CNT)='LINE NUMBFR MUST FOLLOW GNSUAR STMT': GAS00340
SAS_ILINICNT)=CRD_CTR: GPS0N 150

-~ TN CNT el T SR e T T T 6NS00340
DO WHILF((US_NTRY(UST_INX)==tTRM)| 6NSNO0370
(UST_PTR(UST_INX)=~=23)): GNsno3an

UST_TOX = OST_IAX "« [~~~ 77~ " ° =77 "=~ GAsN0390 ~
END: GNsacseno
UST_INX = UST_INX + 1: G0S00410

TTTTTTTT T CRN_CTR sTCRO_CTR +TT:C SO 3 T 6NSN0420 -
RETIRN: GNS00430
FNN: GNSN0440

R e e R g - T 6AS00&5AT
/% CHRCK FNR ILLEGAL RANIX NR ALPHARETIC =/ GNS004A0
; GNSNO&TO

T IRIVERIFYELT_NTRY(UST_PTRIUST_IDXT) " 01234567897 J~20) THEN  GNSON&LAQT
DNz GNSN049n
ERROR(CNT)='LINE NUMBFR MUST FNLLOW GOSUS STMT!: G0S00500

T T T SRS_LINICNT)I=CRO_CTR: - - T GNSNOS10—
CNT = CNT + 13 6NS00520
. ND WHILF((US_NTRY(UST_INX)==tTRM* )| 60S00530
TTTT T tUST_PTRIUST_INX)1==223)): = " GNS00540
UST_INX = UST_INX + 13 GNS00550



- . m G e em e o - be cmmmen e v A T AR

—— - - o ——— =

g

FILE: GOSURAR PLINPT A YOUNGSTOWN STATE UNIVERSITY COMPUTER CENTER
END: GNS00540
UST_INX = ST IDX + 1: i L 60500570
CRN_CTR = CRN_CTR + 13 GNSNO5R0
RETURNS GNS00590
END: GNSQ0K00
GOS00410
/= 1S REMAINNER NF SNURCE LINE RLANK ? */ GNS00620
3 G0S00630
i HST_INX = UST_INX + 13 6NS00640
IF {US_NTRY(UST_INX)==?'TRM* ) | (UST_PTR(UST_TINX)=223) THEN G0S00650
nn: Pl Tkl NATR TaArd s s EiYMME GNS006A0_
ERROR(CNT)='MULTT2LE ARGUMENTS IN GOSUIB STMT¢: GNS00AT70
SRS_I.IN(CNT)=CRD_CTR: GNSO006ARN
CNT = CNT + 1: e GOS00AK90
DN WHILF((IIS_NTRY(UST_INX)=='TRMY) | G0S00700
(UST_PTRIUST_INX)=~=23)): GNS00710
UST_INY = ST _INX + 13 e 6NSN0720
END: G0S00730
UST_INX = YST_INX + 1: GNS00740
CRN_CTR = CRN CTR_+ 1: G0S0Q750
RETURNS GNSONT60
END: G0S00770
5y GOS00780
7% NNRMAL RETURN TN CONTRNAL =/ G0S00790
GNSONRON
29€4 3 TGT_PTR: . _ L _ it __GNSO00RLN_
ARFA s TRANSLATE (ARFA, ZERNA, RLANK): G1S00AR20
LAL_PTR = SUASTR (AREA, 4. &) GNS00830
NPR-= 'KEY"3 __GNs0oAa&o
APR_ATR ‘= '00087: GNSO0RS0
APL = 'LIT*: GOS00R6N
ARFA = IST_PTRIUST INX=1): — = E 6Ns00a70
ARFA = TRANSLATE (AREA, ZERND. MLANK); GNSN08R0
NP{_PTR = SUARSTR (AREA, &. 4): 6NST0RS0
nez = b Vs _— i e BESA0000
AP2_PTR = 7T0000': GNS00910
WRITE FILF (MATRIX) FROM (MTX_FTL): 60500920
NST_INX = UST_INX + 13 G0S950930
CRN_CTR = CRA_CTR + 1: - GNS00940
RETIIRN: 60500950

END GNSIImAR: . GNsS00960
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FILE: RFADNCG PLINPT A YOUNGSTNWN STATE UUNTVFERSITY COMPUTER CENTER
REANCG : PRNCEDURE: REAOQOOLO
REANOO2N

ncL 1 INN_AD (99) EXT, REA00030

2 INN_ANR CHAR (&) RFAOON4O

NCL. NP1 _PTR FIXED (&) EXT, REAQOOSO
HEXCNAN CHAR (2) FXT, REANOQOSKD

MNCNN cHaAR (9) FXT. REAO00070

CMTS CHAR (65)_EXT: REANONAD

il NncL RITROUT ENTRY: REAQ0090
REAQOL0O

/= THIS ROATINE_REANS A4 CONSTANT FROM THE NATA TARLE, ASSIGNS_____ RFA0QL10_

IT T0 & VARIASLE. AND lNCRﬁ#ENTS THE DATA TAARLE POINTER =/ REANO120

REAOQOL130

/% LNAND ACCUMULATOR WITH NDATA_VALUE =/ REANN1 &0

F REA00150
HEXCON = 'A&': REAQO140

MNCNN = 'LDAA. X*': RFAQOL170

CMTS = 'LNAN NATA INTN ACCUMULATOR A USING': RFANOLAN

CALL RITENUT: REFAO0190

MEXCON = '00°: RE400200

MNCOAN = ¢ 3 REAON210

CMTS = *INDEXED ADNRESSING WITH 2ERN QOFFSET': REAO0220

CALL RITENUT: = REANN230

REAON240

/% STNRF DATA IN APPRNPRIATE VARTARLF NAME =/ RFAQD250

_— RFACDO2AK0

HEXCON = '97': REANO270

MNCNN = *STAA'S RFANO2R0

CMTS_= 'STARE DATA DIRECT_ TINTO VARIARLE NAME': REAND290

CALL RITFOAUT: REAON300

HEXCON = SURSTR (IDN_APR(OP1_PTR). 3, 2): REA00310

s ___mnCnN_ = vt _ o REANO320
1 T CMTS = 'AT THIS ZFRQO PAGE ADDRFSS': REAQN330
CALL RITFOUT: REAON0340

e REAQ0350

/% INCREMENT NATA TARLF POINTFR =/ REANO360

REANO3TO
HEXCAN = '0NAY: ot it st 8
WACAN & § TNRY s i s T RFAON390
CMTS = ' INCREMENT INDEX REGISTER®: REANN&00
CALL RITENUT: i o 08
ol L B ) - =i T T T T T T T QEAGOG2N

END REANCG: RFA00430
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EILE: STNPCG PLINPT A YAUNGSTOWN STATE UNIVERSITY CNOMPYTER CENTER
STNPCG ¢ PRINCENIRF: STNOOO10
$T000020
—aa NCL HEXCON CHAR (2) EXT. STNONO3N
MPCNN CHAR (9) FEXT, STNO0N04&0
CMTS CHAR (45) FXT: STNONOSO
i ncL RITFOUT ENTRY: STD000AD
STNOOO70
/7% HALT PRNGRAM EXFCUTINN =/ STNOOOAD
STNONOSN
HEXCON = '3E'; sTo00100
MDCON = 'wWal': . e ety STQ0N110
= CMTS = 'HWALT EXECUTION (WATT FOR INTERRUPT)'; sSTNOO120
CALL RITEMUT: STNOO130

STNGO140
STONO1S50

FNDN STNPCG:

—
e —— e—— v — ——

——
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FILE: FNNCG PLINPT A YOUNGSTOWN STATE UNIVERSITY COMPUTER CENTER
ENNCG : PRNCENURF: ENN00010
ENNDO020
NCL  HEXCON CHAR (2) FExT, END00030
MDCON CHAR (9) EXT, ENNOON 40
CMTS CHAR (&S5) _EXT3: ENNC0OSO
NCL RITEOUT  ENTRY: ENDONOAD
FNNOOOT70
/% MALT PRNGRAM EXECUTION %/ ENNQONRN
. ENDO00O9N
HEXCON = '3E03 ENNO0100
MNCNON = 'WAT®: e e EN00012Q -
CMTS = 'HMALT FXECUTINN (WATT FNR INTERRUPT)': ENDD0120
CALL RITENYT: ENDOOL30
ENNOO 140

END ENNCG: ENNOO150

e D P — e— ———— e e o = —— e — - - —
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YOUNGSTOWN STATE UNIVERSITY COMPUTER CENTER

CMTS = 'IF THE MULTIPLIFR IS ZERN, MRANCH':

MTPLYC” : PRNACENIIRES MTPOOOLN
MTP0O0O20
pPCL 1 T™MP_AND (70) FXT, MTPQO0OO030
2 TMP_ANR CHAR (&) MTPON0GO
ncL 1 LIT AD (500) ExT, MTPDON0S0
2 LIT_ANR CHAR (a): MTP000AN
pce 1 INN_AD (99) EXT, MTRPNOOTO
2 1ON_ANR CHAR tars MTPOOOARM
ncL nNe1 CHAR (3) EXT, MTPOOO9¢:
nP1_PTR FIXFEN (&) FYT, mTRONLOC
ne2 CHAR (3)__FreT, MTP00110
nP2_PTR FIXED (a. FEXT, MTPOOL20
HEXCNN CHaAR (2 FxT, mMT300130
MNCON CRAR ___ (9) _FsT, MTP00140
CMTS cHar (&5 FxT, MTPRO1S0
TMP_IDX FIXEN (2) Bx7: MTPQON160
ncL__RITEANT ENTRY: ol MTPCO170
MTPOO180
7% THIS RNUTINE MULTIPLIES TWO NUMBERS =/ MTPQOO190
MTBQN200
HEXCON = N6t MTP00210
MNRCNAN = VL NDAR': MTPON220
CMTS = 'L0AD _THE R ACCUMULATAR WITHW THS!; MTPN0230
CALL RITENUT: MTRPO0240
MTPNN250
[F APL = *LIT' THEN HEXCON = SIRSTR(LIT_ANR(NP]1_PTR),3,2): _ MTP0OO260 _
TF NP1 = 'INNT THEN MWEXCON = suaf*n(tnu ANR(NPL_PTR).3.2): MTRNO270
IF NPl = 'TMP! THEN HEXCNAN = sHRSTR(TMD ADR(OP1_PTR),3,2): MTRPON2R0
MOCNN = ' v AT MTPNO290
CMT "= TMULTIPLIFR FROM THIS LOCATINNG: MTRO0300
CALL RITENMUT: MT20031Nn
MT200329
HEXCAN = V14F; MTPOO330
MNCAN = TCLRA': MTPO0340
CMTS = 'CLEAR ACCUMULATOR A': _ MTPOO350
CALL RITENUT: MTP00360
MTPOO3 7N
HEXCOAN = '979 MTPON3RO
TOMDCNNT = 'STAAYE S MTP00O350
CMTS = *STORE THE PRONUCT IN': MTPON400O
CALL RITFAUT: ___MTPNO&1O
Y e e R N = T MTPON&20
HEXCON = SURSTR(TMP_ADR(TMP_INX) ¢3,2)3 MTPNO43N
MECAN = 0 g MTR00440
CMTS = TTHIS TEMPNRARY LNCATIANT: i TMTP00450
CALL RITFNUT: MTPANGAD
MTPONLTN
HEXCNN ‘2 11773 s TTTT T T TTMTeONGAD T
MNCNN = *TRA: MTPOQ4L90
_CMTS = 'TRANSFER ACCUMULATNA B TN A'; MT200500
CaALL ™ RITEOUT: — — Bt T T Tt T T T MTR00510
MTPONS520
HEXCAN = 1270 MTPNNS53N
MACNAN "= TREQY: T T T T T T T U TTTTMTRNDSAN

MTRPOOS5N
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FILE: MTPLYCG PLINPT A YOUNGSTNWN STATE UNIVERSITY COMPUTER CENTER
CALL RITFNUT: MTPRPONSAN
MTPONSTO
= T HEXCON = '0A’; MTPOOSAN
MNCNN = 0 2 MTPOOS9N
CMTS 2 ITN THE NEXT ALGORITHMY: . TRONKOO
S CALL RTITEAUT: MTPOOAL0
MTPO0A20
HEXCON = '%a': MTR0063N
- _MNCAN "= YNECAT: . MTERNRLO
CMTS = 'NTHERWISE., DECREMENT T~F MILTIPLIFR': MTRCG450
CALL RITFOUT: MTBNOAGN

= A A S e T T MTRA06TA
HEXCON = "16°: MTPOO KRN
MNACNAN = *TAR': MTBO0OASN

— T TTEMTS ¥ YTRANSFER ACTIMULATAR & TN RV — T T T T TTMYTRA0700
CALL RITEAUT: MTPNOT10

y MTRPODT20
— T HEXTANTE 19677 e e, o
MDCNN = *LDAA'; MTPONT &N
CMTS = 'LNAD THE ACCUMULATNR WITH THE': MTPOO750
—  CALL RITEM)T: T T TMTRA0 TR
MTPOOT70
HEXCON = SURSTR(TMP_ADR(TMP_TNX),3.2)3 »TPNOTAN
MOCAN = 1] : : MTROATSO
CMTS = 'PRONNCT STNR=N IN THIS TEMPORARY LNCATION®: MTBANAON
CALL RITEMUT: MT200R10
ST e i T T T T MTRONR2D
HFXCON = '9A': “TPONA30
MDCON = TANDAY: MTPOORSO
T TTTMTS = ADNT TN TTHE PRNDUCTYE e 7 MTPOORSH
CALL RITFAUT: MTPONBAO
MTPOORTO
TTIF NPZTETTLITY T THREN T HEXCON = SURSTIILTIT_ANR(NP2TPTR) ,3,2)% — ~MTPOOAAN
IF NP2 = ¢YINN' THEN HEXCON = SURSTH( IDN_ArQ(0P2_PTR),3,2): MTPONA90O
IF NP2 = 'TMP! THEN HEXCON = SIRSTR(TMP_ANR(NP2_PTR).3,2): MTPNO9SON
NCRN-S— 1 : - e T meTeN9La
CMTS = 'MULTIPLICAND AT THIS ADNRESS': »TPON920
caLL RITFNUT: MTPNN93N
¥ — e - T T TTTTMTR00940
HE(CON = '201: MTPON9SC
MNCON = 'RRAY: MTPONSAD
C¥TS = 'RRANCH RACK TO BREGTNNING ARt ~—~ "7 " 77— ° =" == = "NTBAOYTN
CALL RITFNUT: MTPON9AN
MTPO092N0
T HEXTONTE YENT T T TS T T T Sme— s S st —uTo01000 T
MACAN = ¢+ g MT201010
1 CMTS = TMULTIPLY ALGORITHM': MTPO1020
il —c.Lt nTEDm._._- - cmem ——e - —— g p—, — s - . —"ITF'UIO'JU"
MTPO1N40
/% INCREMENT TEMPNRARY STNRAGE INDEX %/ MTPO1050
T e — —— e —  — ——— — - — ———— — —— R - - e— - -—— ——cmews -— - morm”—
TMP_TI~r = TMP_1DX + 1: MTP01070
“TlRN. MTPO10ARN
T —— — —— — — - e e sem smeiis cmeema— - = o e — - nnorngo__

MTPLYCG: MTPO1100

e e— e .
i @ = e s ——— i

e e e ——— o = e - - — . —— - = —_— . -
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FILF: RESTRCG PLINPT A YNINGSTOWN STATF UNTVFRSTTY COMPUTER CENTFR
RESTRCG : PRNCENURE; RES00010
RES00020

NEC RFXCON CHAR 127 EXT, RES000730

MNC NN CHAR (9) FxT, RES00040

cMTS CHAR (45) EXT: RES00050

— NCLC RITFOUT  ENTRY:S RES000A0
RESN0070

/% THIS ROUTINE RESETS THFE INNEX REGISTER TN THE TOP NF_THE RESO00RN

= NATE TAACETAT ADNRF3ISTD000 %7 - RES00090
RES00100

HEXCON = 'CE': RES00110

T MNCANTET DR RFS00120
CMTS = *RESET INNEX REGISTFR TN': RES00130

CALL RITFAUT: RES00140

— REXCON = V00" RESO0150
MDCAN = v 13 RESO0140

CMTS = 'TNP NF NATA TABLE STARTING': RFS00170

— C¢ECC RITFNOT: RESONTAD
HEXCON = t00'3: RES00190

MPCNN = ¢ g RES002N9

— T CMTS = AT ANNRESS 0000 RES00210
CALL RITFMUT: RES00220

RETIIRN: RES00230

—ENN RFSTRCGY RESOOZ&0

S —— e
o —

e e —— —— S eie emeabes = e e -
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FILE: FQIIALCG PLINPT A YOUNGSTNWN STATF tINIVERSTITY CNMPUTER CENTER
FQUALCG : PRNCFMUIRE: EOL0001N
£01100020

—néc 1 YMB_AD Troy T ExT, ECUNN030
2 TMP_ADR CHAR (6)3 E0IINNN &N
pcL 1 LIT_AD (500) EXT, EQuUO00Se
il 27 LIt_anR CRAR (3E EQUOANAO
ncL 1 INN_AD (99) ExT, EOH00079
2 [ON_ANR CHAR (a): EQUONNORN

—ACC NPT T CHAR T (3) T EBXTS ' EQJ00090
NP1_PTR FIXEDN (&) EXT, EQ100100
neP2 CHAR (3) ExT, EQHO00110

T T UARZ_PTRT T T T T T T T FIXED T T T (e) T BxT, T T T T EOUOOLIG
HEXADR CHAR (&) FXT, EOU0O130
HEXCON CHAR (2) FxT, ECUNO0140

— T T TMRCANT T CHAR™ "7 79y T BXT, T 7T TTELUO0ISO
CMTS CHAR (45) EXT: EOU00140
ncL RITFOUT  ENTRY: EOU00170

“““ FOJOOTRO
/% THIS ROUTINE ASSIGNS VALI'SS TN VARTABLES =/ EAINOL9N

EC1I002NN0
— 7% WRITE LINE TO LOAD " ACTUMIICATNR a7 EQlI002I0
ECUON220
HEXCNN 3 '96°: £Q100230
— MPNCAN =T 'LNAAT - EQUID0240
CMTS = *LNAN ACCUMULATOR A NIRECT': EO0IIN0250
CALL RITFOUT: EOUN0240
G E e m—————— = - - T TTEQU00270
/% FIND NPERANN 2 =/ EQUN02R0
h EQUI00290
T IR NP2 S ATMPITTHEN T T T T T BOU00300T
nn: EQUIO00310
HEXCON = SURSTR (TMP_ANR(OP2_PTR), 3, 2): EQUO00320
TMROCON"=" YTV T T e —FOUNOTIA
CMTS = 'WITH TEMP VALIIE AT THIS ANPRESS!: EQUNO340
ENN: EOUN0350
T TTFTPZ = VITINT THEN ~ e 1 TN T Yo e 1Yo
nn: EQUOO3TO0
HEXCON = SUASTR (INN_ANR(NP2 DTa). 3. 2): EQUINO038N
MACTIM 5 v 137 PR RS R = ERMICO3ISO
CMTS = 'WITH INENTIFIER VALUF AT THIS ANDRESS': EQUON&0D
END: EOLI0N&10
EETE NPY & U TYVCPMEBNS - Sr= fmss faslet s s s | s, e e T EOUONG2N
nn: EQUON&30
- MFXCON = SUASTR (LIT_ADPR(NP2_PTR), 3. 2): EQUO004&%D
—ee —— - unCAN = ¥ o0g - T e T - T T TTTTTTT U BQUO0WSHT
CMTS = 'WITH CNONSTANT AT THIS ADNRESS': EQU00&6N
END: EQN00&T0
B EALL “RITRMIT S === == ——== owees el sisiecmm smmcoonn s e NG 4 AT
EO1100490
/% WRITE LINE TN STORE ACCUMULATNAR [N MEMORY =/ v EQUNOS00
LT e T S SRy e o e Siwe EONeEe Y g
HEXCON = 'g70; EQUIN0S529
MNCNN = '§TAAY: EQLIN0530
TMTS = 'STORF" ACCOUMITLATOR & OTRFCT!: - —= -~~~ - - == —- " EONO0SE0
CALL RITENUT: EOUO0N550

e e .
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FILE: FCtIALCG PLINPT A YAUNGSTOWN STATE UNIVERSTITY COMPUTER CENTFR
i EQU00560
/% _FINN_NPERAND | %/ EOQUN0ST0 _
EOUNO0SA0

IF NP1 = 'INN' THEN EQUN0S9N

NNz EQUNOANOD

HEXCON = SUASTR (IDN_ANR(OPL_PTR), 3, 2): EOU00610

MDCON = v o3 EQU00620

CMTS = 'IN VARIAARLE NAME AT THIS_ANNRFSS': EQUINDA30

END: EQUO0ARL0

IF NP1 = 'TMP! THEN EQU00650

nas. . 2. L N EOUN06&0

. HFXCON = SURSTR (TMP_ANR(OPL_PTR}., 3, 2)3 EOLO0ATO
MDCON = ¢ 13 E01J00KAN

CMTS = "IN TEMPORARY STORAGE AT _THIS ADNRESS': EOLION690 _

ENP: EQUO007N0

CALL RITFNUT: EOUNOT10

ECu00720
EQU00730

FANALCG:
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FILE: PLIISCG pPLINPT A YOUNGSTNWN STATE UNTVERSTTY CNMPUTER® CENTER
PLUSCG : PRMCENNIRFS PLUNONYIO
PLLIONOZO
i, NGL 8 TMP_aAD 170) EXT, PLUOOCIO
2 TMP_ANR CHaRr (6): PLLINONGD
ncL 1 LIT AN (S70) EXT, PLUICONSO
5 2 LTIT_A"R C~4R (a): PLUICON6O
ncL 1 I108_an 199) EXT, PLIICO0TO
2 iNN_A 'R CHAR (6): _ PLLIONORD
— DncL nel CHAR (3) EXT. PLUONOSN
NP1 _PTR FIXED (&) EXT. PLUOOL"D
P2 CHAR (3) __FxT, PL''001 .7
= AP>_PTR FIXEN (&) FEXT, PLI.NOY 0
X HEXCON C~AR (2) EXT, PLLCT .30
MOC NN CHAR i9) FXT, PLUOCTI&N
il CMTS CHAR (45) EXT, PLUOCLSD
TMP _INX FIXED (2) EXT: PLUNOLAD
NcL__RITFOUT __ ENTRY: o PLUOOLT70
PLUNOLRO
/% THIS ROUTINE ANNS TwWO NU~-ERS ANN STNRES THE RESIILTS =/ PLUONLSO
; _ y PLUNN200
/= WRITE LINE TO LOAN NPE-AINN 1 IMTO ACCUMULATNR =/ PLUOO21D
PLUON220
HEXCMAN = '96 — PLUCO0230
MNCAN = 'LLDAA’: . PLUNN240D
CMTS = 'LNAD ACCUMIILATGR A NIRECT': PLUINN2S0O
caeLL RITENUT: - 0 . . e —— PR UEL2 A0
T 7 T 1F 0Pl = LITY THEN HFILAN = SURSTRILIT_ANR NP _PT),3,2): 2LU00270
IF NEL = *ISN' THFN HEICTIN = SURSTR(INN_ANR P _PTR),3,2): PLUOO2RN
IF NPl = STMP! THEN HFXCNN = SURSTR(TMP Anbtggl_RIE):};g): PL1JON290
“NCNN = v v PLUIOG 300
CH¥TS = 'WITH FIRST (QPc.aND': PLUCN3LO
CALL RITFNUT: PLUNC320
PLIION3TO
/% ADD NPERAND Tw( TN ACCUMULATNR =/ PLIINN3 4O
__PL'100350
HEXCAN = VOR1¢: Pi.J003A0
MACAN = 'ANNA': Pt .N0O370
__CMTS = 'ANN DIRECT TN ACCUMULATAR A': B ) PLUNN3AN
T CALLRITENUTE ; °LUCN390
I[F NP2 = ' IT' THFN HEXCON = SURSTRILIT_ANR(NP2_PTR),3,2): PLUOD&N)
_IF 0P2 = VINN' THFN HFXCON_= S!ASTR(IDN_4NR(NP2 FTR).?vZ):.___PLUQQilg_
[F NP2 "= i TMPY THEN THEXCON = SIRSTR (TMP_ _ANR(NP2_PTR),3,2)3 PLUND42D
MNCAN = 1+ 03 PLUCOS3N

CMTS = 'THE SFCAND OPERANN': Py T - et PLUN0G4N
CALL RITFOUTS PLL004 30

PLINNG~Y
/® STARE THE SUM [N A TEMOORARY LOCATINN %/ PLUOOG "0
"¢ = - = i i bt g -0 il _DLUﬂ(jL lh-
HEXCON = 1971 PLIINCS90
__MDCNN = 1STAAl: . PLUNASON
CMTSTsTVSTARE ACCUMULATAR & NIRFCT':  ~— ~~ ~—77" =~ "7~ ~7pLyo~sin’
CALL QITENUT: PLUNNS20
HEXCON = SUBSTR(TMP_ADR (TMF_INX).3,2)3 PLUIN0S20
RenN sy T T ST T T pLLANS40
CMTS = '[N THIS TEMPORARY LACATIAN®; SLUO0550
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FILE: PLUSCG PLINPT A YOUNGSTOWN STATE UNIVERSITY COMPUTER CENTER

CALL RITFAUT: PLUDOSAO
—_PLUNOSTO
PL1N0530
PL1JIONSSO
TMP_INX = TMP_INX + 13 PLU00600
—  RETIRN: PLUDOALO
PLUNDG20
END PLIISCG: PLUOOA30D

— 7% INCRFMENT TEMPORARY STORAGE INDEX =7

B e S —————
e — v - ——— — — — - —
—— e a— e - —— - =
B —— . — c—— i — e -
- ————— . e ——— it m—— e = —— e el et i . 5 m—— e = Cm e ——
e e e

M —— e - ——— —— e - — - - — ——— — e
—— - me——- —m——— - = —— - - - - = - - - e —— . —

s . o .



FILE: MINUSCG PLINPT A
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YOUNGSTOWN STATE UNIVERSITY CNMBUTER CENTER

MINUSCG @ PRNCENIRES MINOOOLlO
MINODOZ )

SR T | TMO KD n 70) BNl oo TMINJO030
2 TMP_ANR CHAR (&) MINNQO4O

peL 1 LIT_aD (500) EXT, MINONOSO
s i LIT_ANR CcHAaR 7K I «INAOO /N
(Y= I | INN_AD (99) EXT, MINOOCTO

2 [DON_ANR CHAR (6)s MINOOORN
— e nelT T - CHAR (3) TEXT, MINOOOSO
nP1_PTR F1XED ey FXT, MTINOO10N
ne2 CHAR {3) FxT, MINOOL10

T AR TR T T T T T T T RREN T T ()T BT, T T TTMINGOT20
HEXCNN CHAR (2) FEXxT, MINCOL30

MNCON CHAR (9) EXT, MINDQ] %0
— ceTST T T T T TTTTamaART T T T(4S)Y EXT.T T T T T mMiNNO1%0
TMP_INX FIXED (2) Exv MINDOL KO

ncL RITFOUT  ENTRY: MINOOLTO
. Tt T T i T T 7T mINGOTAD

/% THIS RANTINE SURTRACTS TWN NUMAERS ANN STORES THE RESULTS =/ “INOO190
MINON20N
——7%F WRTTE CINF-TO LOAN OPERAND 1 TINTN TATCUMULATOR "7 MINNO210
MINOO220

HEXCON = 1961 MINO0230
MOCANTETILNAAYTT T = T T T T MTNGOZAn

CMTS = 'LNAN ACCHMULATOR A NIRECT*: MINDO250

CALL RITFNAUT: MINGD260O
T IF NPT = 'LTITV THFEN HEXCON = SIMSTRILIT_ANR(IPL_PTR),3,2)% MINOO2TO
IF NPL = YINN' THEN MEXCON = SURSTRIINN_ANR (NP1 _PTR),3,2): MINOO2R0

IF NP1 = 'TMPY THEN WEXCON = SIBSTRITMP_ARRA(NPL_PTR).3,2): MIN00290
TTUMNCOAN F VS - = T T T T TMINDGO300

CMTS = 'WwITH FIRST OPERANN': MN00310

CALL RITFENUT: ™:IN00320
- - — MINGO330

/= SURTRACT NAPERAND TWN FRNM ACCUMULATOR =/ % INOO3&D
MINOO3SO
HEXCON = V90T = Pl mNOO3RD

MPNCNN = 'SURA': MIN00370

CMTS = 'SUUATRACT NIRECT FROM ACCUMULATNR a'; MINCO3RN
B CAILCRITEDUT:T—— — G T T ST T WINUO0390

IF NP2 = 'LITY THEN HEXCNN = SURSTO(LIT_APR(N®2 _PTR)«3,2): MINOO4DO

IF OP2 = VIDN' THEN HFEXCON = SIIRSTR( [NN_ANR(NPZ_PTR),3,21): MINON&10
T T T IF Nt 2 YTMPY THEN HEXCON = SURSTR(TMP_ANR(NP2_DBTR),3,2): ~ MINOOL20™
MNCAN = ¢ 1 MINN0430

CMTS = 'THE SECANN NPFRANN': MINOO 44D
T T T TCALL RITENUT: = - g e S T TTMINGO450”
MINOO&6O

/% STARE THE su~ IN 2 TEMPNRARY LnCArtn~ */ MINOO&TD
i B A e R AR ST — T CMINDOGAMT
HEXCON = 19713 MINDD&9N

MOCNN = '§TaAY: MINODS500
T CMTS = 'STNRE ACCHMUCATOR A DIRECTT: — - T A T M TN OO T

CALL RITENUT: © MIN00S20

_ HEXCON = SURSTR(TMP_ANR(TMS_ INX143,2)3 MIN0OS30
TTTMACNNC s Fo g s s s e e — o Bmm——— s et Tt TTUOMINCOSLO

CMTS = '[N THIS TEMPORARY LNCATINN': MINOOSSD
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FILF: MINUSCG PLINPT A YOUMGSTOWN STATE UNIVERSITY COMPUTER CENTER

CALL RITENUT: MINOOSA0
. \ _MINONSTO_
/% [NCREMENT TEMPNRARY STORAGF INNEX =/ MINCOSAN
M NONSS0

TMP _INX = TMP _INX + 13 MTNOORJO
RETIRN: »"NOOKLIO
MINCD620

MINOOKZI"T

END MINUSCG:

.
e i B PR —— - — — e — -
g, —_——— - - ST - -
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FILE: DIVINCG PLINPT [
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YOUNGSTOWN STATE UNIVERSITY COMPUTER CENTER

CMTS = 1SURTRACT FROM THFE NTVINENN THE':

NIVINCG : PRNCENURE; nIvoooLn
nIvonn20
ncL 1 TMP_AD (70) EXT, pIvoco3o
2 TMP_ANR CHAR (6)s DIV00040
ncL 1 LIT _aD 1500) EXT, NIVO0OSO
7 2 LIT_ANR CHAR (4)3 DIV000&0O
ncL 1 INN_AD 199) EXT, nIvoon7o
2 {DN_ADR CHAR (&): I NIvIN0R0
—— nc. NP}l CHAR (1) ExT, NIvooneo
NP1_PTR FIXED (4) FXT, D1V00100
ne2 CHAR (3) EXT, _ —.-DIvooilo .
0P2_PTR FIXED () EXT, nivooi2n
HEXCON CHAR (2) FEXT, NTvool3o
MDC AN cHAR (9)__EXT, nunNn1e0
— CMTS CHAR (45) &xT, C: /00150
TMP_INX FIXED (2) FxT: DIV0O160
pcL  RITENUT  ENTRY: _DIvooi7o
DIVOO1RO
/% THIS ROUTINE PERFORMS NIVISION OF TWN NUMRERS =/ nivool9o
nivoo200
HEXCON = 'N6': nIvoo210
MDCNN = 'LDAR'; NIVON220
CMTS = *LNAD THE R ACCUMULATOR WITH THE': [ RIV00230
CALL RITFAUT: NIvV00240
N1V00250
IF NP1 = 'LIT' THEN HEXCON_= SURSTRILIT_ANR(NS] PTR),3,2): __ DIV0OOZ40
IF AP1 = 'IDN' THEN HEXCON = SIRSTR(IDN_ANR(OP1_PTR).3,2): pIvon270
IF NP1 = 'TMP' THEN HEXCCN = SUBSTR(TMP_ANR(OPL_PTR).3,2): nIvoo280
MNCAN = ¢ 3 ) DIV00290
C™TS = 'NIVINEND FROM THIS LOCATION': DIVN0300
CALL RITENUT: rIvoo3lo
— nivoo320
HEXCON = '4F DIV0O0N330
MNCAN = 'CLRA': NIVNO34n
CMTS = 'CLEAR ACCUMULATOR A': DTVON3IS0_
CALL RITEOUT: nIVON160
ntveail7o
HEXCAN = '970g ELLEED)
MOCPN = VSTAAT: - DIVOB330
CMTS = 'STORE THF OQUNTIENT IN': nIvoo40n
CALL RITENUT: _DIVO0&41n
' R T T T Thnivanaeza
HEXCNAN = SURSTR(TMP_ANR(TMP_INX)+3,2): nIvoos3n
MDCNN = ¢ o3 _DIvanaso
CMTS = -Tuns TEMPARARY LOCATIANT: ~ L - “'pivooaso
CALL RITEAUT: NIVOD&AN
NIVNO&TO
EXCON = V177 : - e T T TTTTTT T ALvN0eRn
MNCNN = *'TRA': 0IV00490
CMTS = 'TRANSFER ACCUMULATAR A TN A NIV00SNN
CALT RITEOUT? T T T ST T TR AV00S 10T
DIV00520
MEXCON = 1900 nIvons3o
MRCON = "V §1RA ‘S TN A .t e T T 7 pivnosan

DIvOo0550
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FILE: NIVINCG PLINPT A YOUNGSTCwN STATE UNIVERSITY COMPUTER CENTER

NIvVInes:

CALL RITFNUT: DIV0NS40
DIVOOSTN

— 1FMPZ = 'LITV YREN REXCON = SURSTRILIT_ANA(NP2_PTR) 43,27 DIVOOSAN
IF NP2 = TINN® THFN HEXCON = SURSTR{IDN_ _ADR(NP2_PTR),3,2): PIVNOS9n

IF NP2 = *TMP' THEN HEXCON = SIASTR(TMP_ADR (NP2 PTR)L3.2): PIV00600

WDCTIN = ¢ V3 DIVOOALO

CMTS = 'NDIVISOR AT THIS ANNRESS*: DIV00Kk20
CALL RITEOUT: ek __D1v00630_

T PIV00&SEH

HWEXCON = '2R0: nivooesn

MNCON = 'AMI s DIV00K60D
TEMTS = VIFTTHE DIFFERENCE TS NEGATIVE, 't —  ~ 77 77 T T T DIvoosTO

CALL RI{TENUT: NIY006A0

n1vVa04A30

- T HFXCON =06 1S T nTvooTo0
MOCON = ¢ 1 pivooTin

CMTS = 'RRANCH TN THE NEXT ALGNRITHM': NnIvVoo720
— CACL RITFNOT: T T T T T nivooTin
nIvoonTso

HEXCON = 1164°%: pIVN2 750
— T MNCTIN " Y TARTE e R AT ¥ £ X0
CMTS = 'NTHERWISE., TRANSFER ACCUMULATOR A TO R': NIVOOTTC

CALL RITENUT: DIvON7ARO
. T T T T T nrVvno71so

HEXCCON = 1967 NnIvVonRann

MOCNN = 'L Daav: . NIYVOOR1O
T TMTS S 'LNADTTHE ACCUMULATNR WITH TRE!: ~ "~ T —"" T pIVOOR20
CALL RITFOYT: . NIVONR30

DIVNOR4LO

T T REXCON ETSUASTROTMPTANR(TMP_INXT L3722 T T BIVOORSH
MDCNN = ¢ 03 DIVOOR6O

CMTS = 'QUATIENT STNREN IN THIS TEMPNRARY LNCATINN': NIVAORTH

CALT RITENUTT ’ S DIVGORRO

NIVONRSN

HEXONM = 1401 nIvo0s00
B MNCANTET Y INCA == TTRIVeasio
CYTS = *INCREMENT THE QUNTIFNT!: TIvete20

caLL nl‘rﬂnu‘r Nlva0e3n

ERAT T A NEr - = NTyVOC940~

HEXCON = 120°: £ fv00950

MOCAN = TRRA': Nivon9sA0

CMTS = "YARANCH RACK™ TN AEGINNING NFr: — =~ ———— = =~ “DIvVNo9Ta”

CALL RITFOUT: NIVONSRO

nIvon9so

HEXCON = FE3V; ————— =~ —————— ~— - - - oo & T pI1vVo1000”

MOCAN = v o3 pIrvolcion

CHMTS = '"NIVINE ALGORITHMS DIVO1020
B RITROUT S T T T T T e s e e s e e e EYO T O30

DIVO1040

/% INCREMENT TEMPNRARY STORAGE INDFY #/ nIVO105n

T T i e e S ey e g e S T T T S DIVO1060”
TMP_INX = TMP_INX + 13 nivol1o7o

RETIRNS DIVOl0ORQ
T s TR datemlnaiai, = o A SUTTITVDIOSN

pDIvollon




132

s et ——

FILE: FXPCG PLINPT A YOUNGSTOWN STATE UNTVERSITY COMPUTER CENTER
EXPCG : PRNCEDIIRF: EXPCNO10
FXP00020
=—neC Y TaP_AD 70} EXT, EXP00030
2 TMP_ANR CHAR (4)3 EXPONO%N
ncL 1 LIT_AD (500) FXT, EXPNOOSN
T 2 LIT ANR CHAR ~ () E<P0005O
pcL 1 INN_AD (99) EXT, EXPNOOTH
2 INN_ANR CHAR ()3 EXPO00AO
AcC  nel CUAR (3)" ExT,  _€XP00090
NP1_PTR FIXED (&) FXT, EXPNO100
no» CHAR (3) EXxT. EXPOO110
— " T TP2CPTR FIXEN ~  ~ t&) “EXT, — T T T EXPPO120
NEXCON CHAR (2) FXT, EXPN0130
MPCNN CHAR (3) EXT, EX?00140
CMTS CHAR T T TT(&6S) BXT. T T~ EXPAOLIS50
HEXADR CHAR (&) EXT. EXP00160
TMO_INX FIXEN (2) EXT. EXPNOL1T0
— SCRATTHIT CHAR (&)~ 77T T T T ExPON1A0
SCRATCH? CHAR (&): EXP0N190
ncL RITEOUIT ENTRY: EXPCN200
EXP00210
/= THIS ROUTINE RAISES A NUMBER TO A POWER =/ EXP0N220
EXPN0230
— YEXCONT= "20°': EXPoOeg
MDCNN = 'ARA’: EXPON250
CuTS = 'CREATE A SCRATCHPAN': EXPNO240
T CALL TRITROUTS il - T - T TExPROZTO
EXP00280
HEXCON = '01°': EXP002S0
TTTTTTTTMACAN E YT Eeaa LR TTTTEXPOO20D
CMTS = '1.OCATION FAR': EXP0O0310
CALL RITENUT: EXP10220
- - T =" EXPC 0330
HEXCON = 'XX': EXPO0340
MOCAN = v 0 EXP00350
T CMTS TR 'EXPRINENT T T T UTTTTUEXP00360
CiLL RITFOUT: EXPON3T7O
SCRATCHI = HFXADR: EXPNO380
= ToTTS e s s T T ST EXPO0390
HEXCON = 'Re': EXP00400
MDCNAN = 'LDAA': EXPNO&10
T T TCMTS = fSET RESILT NRY: T T T T s o —ees — EXPOO&Z0”
CALL RITEAYT: EXPN0430
EXPOO&LLD
TTTHRXCON 2T fOIT S - i e e e S T T EXPO04S0T
MNCAN = ¢ 1 EXP00440
CMTS = 'EXPONENTIATION®: EXPO04&TO
“‘""CALL'ﬂTEn!JTr“"" ARSED ) IS, MRS SSISRERTEN. | ot TRRslemsenee ST S SN ST EXPOO&T—
- EXP0O0490
HEXCON = 1970 EX®00500
BMECON = vSTaArs— ———— - R R *~ EXPOOSIN™
CMTS = 'TOv; FXP00520
__ CALL RITENUT: EXPONS30
e e P S T EXPOCS40—
HEXCON = SURSTR(TMP_ADR(TMP_INX). 3, 2): EXPNCS550
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FILF: FXPCG PLINPT A YAUNGSTOWN STATE UNIVERSITY COMPUTER CENTER
MOCON = ¢ 03 EXPNN560
CMTS = 'ONE‘': EXPOOSTQ
- CALL R[TENUT: EXPOOSRO
EXP00590
HEXCAN_= '96'; = <PN0AKNO
i MDSIN = SLDAA':S E«P00610
CMTS = 'LUNAD VALIIE NF': EY200620
CALL RITENUT: £1200630
N E~000640
TF AP2 = 'LIT! THEN HEXCON = SURSTRILIT_ANR(NB2_PTR), 3, 2): EXP004350
_1F 0P2 = VINN' THEN_MEXCPN = SUASTR(INN_ANG(CP2_PTR), 3, 2):__EXS00440
T TIF AP2 3 TTMP' THEN HEXCON = SURSTR(THP_ANR(OP2_PTR), 3, 2): ExP0O0470
MNCAN = * 3 EXPOQ R0
CMTS = 'FXPNNENT!: e EXPI0r 30
—  cALL RITEQUT: EXF 0 0N
EX2C2710
HEXCON = 'B71: EXP0O0T20
MNCON = "STAA': EXP00730
CMTS = YINTN': EXPNOT4N
CALL RITENUT: EXP0OO7S0
EX200760
HEXCON = SURSTR(SCRATCHL, 1. 2): EXPOOT70
MOCPN = 2 vy . EXP007RO
T=T T T CMTS = *SCRATCHPA EXPNO790
CALL RITFNUT; EXPOOROO
] S 1 il Sl - EXE0QR10
T HEXCON = SURSTR(SCRATC=1. 3. 2): EXPNOA20
MOCNAN = ¢ 0 EXPNOAR30
_CMTS = 'LNCATION': - _EXFO00R&LD
TCALL RITEOUT: EXPO0OBSO
= EXPOORSLO
HEXCOMN = 2708 EXPOORTN
T MPCAN -'Ti'em: EX®00RAN
CMTS = VIE EXPONENY [S ZERN': EXPOORSO
TALL RITEANTS EXP0C900
- EXPONS10
HMEX ON = 11Fs EXP0O0920
MNCAN = v 13 EXP0OC930
CMTS "% TGATON TTATNEXT AUGNRTITHM S o EXPO094&D
CALL RITEQUT: EXPN0950
. EXP0O09AN
THEXCON = 1200 T T T ExPG0STO
UNCAN = *ARA': EXPO0OSAN
__CMTS = 1CREATF A SCRATCHPAN': _EXP00990
T CALL RITROUTT T T T T T T T U TExPainon
FX201010
HEXCAN = 'Q010: . EXPC1020
MNCNN =T ey e e T T T EXPOIN30
CMTS = ' _NCATION FNR': EXPO10&O
_CALL RITENUT: EXPO1050
i - R N “TExXP0l060
HEXCON = oxx03 FXPOL1070
_MNCAN = v g EXPO10A0
CMTS = 'PRONUCT? TR T T T T T PO 080,
CALL RITEQUT: EXPO1100




ILE: EXPCG
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PLINPT A YDUNGSTOWN STATE UNTVERSITY COMPUTER CENTE
SCRATCH2 = HEXADR: EXPO1119
i Ex901120
REXCON = 06°¢;: EX-01130
MNCNAN = 'LDAR‘: E*S01140
CMTS = 'LNAD ACCUMULATOR B WITH THE': ExPn1150
CACL RITFNUTS EXPR1160
EXPO1170
IF NP1 = 'L ITY THEN HEXCNN = SURSTRILIT_ANR(NP1_PTR), 3, 2): EXPOLIAN
TTTTTTTTYF NI E Y IINT THEN SEXCON = STIASTRTINN _APR(API_PTR), 3, 2): EXPOLLI9N
IF NP1 = *TMPY THEN HEXCON = SURSTRI(TMP_ANR(NP]_ “PTR), 3, 2); EX201200
MDCAN = ¢ 1t EXP01210
T TTTTTEMTS R TOMULTIALIER T FRNM THIS TLOCATION's T T T T T T TTTTEXPO1220
CALL RITFNUT: EXPO1230
i EXP01240
— T AeXCON = VeFT: ik T e TEXP01250
MOCON = *CLRA': EXP01260
CMTS = 'CLEAR ACCHMILATOR A's EXPQ127N
— " CALUL RITFNUT: L R ExPniZAn
EXPO1290
HEXCON = 'B7°%: EXPN1300
— _eNCNN = *STAA'S T T T TEYPNI 3l
CMTS = '"STORE THE PRNDUCT IN‘*: F:201320
CALL RITFNUT: E¥PN1330
E— T T T B¢POI3GO
HE2ION = SUASTR{SCRATCH2. 1. 2): EXPN1350
MACAN = ' 03 EXP01360
— T TTTTTTTTEMTS T ITHISY S T T R T T T TTEXPOLITO
CALL RITEQUT: EXPOL3A0N
£XPO1390
T HEXCUON " F SURSTFTSCRATCHZ: 3. Vi T T T T T T exp0l400
MPCON = ' 13 EXP01410
CMTS = ' DCATION®: EX®Q1420
F CALL RITFNUTS S s ek e A TEXPNiaeln
EXPOl64N
HEXCAN = $17': EXPN145Nn
T TMNCAN s ' TRAYY TTTTTTTTT U TTExpol4A0
CMTS = 'TRANSFER ACCUMULATNR B TN A': FXP0147N
CALL RITENUT: EXPO14RD
. T T T Tt T T TTTTTTTTTEXRN16Sn
HEXCON = 1270 EXPO1500
MDCNN = 'RMEQT: EXPO1510
T CMTS = VIF THE MULTIPLIER TS ZFRN., EXIT': e EXPN1520 °
CALL RITFMIT: EXPN153n
EXP01540
T T THEXCAN = TU9Y e e e e e EXPO1550 ~
MACAN = ¢ 13 EXPO15A0
| W CMTS = 'THE MULTIPLIER LONPY; EXPO15T0
3 CALLCRITEONTY . = = e e e e = T TTEXPOISAROT
EXPO1590
HEXCON = Y4A': EXPO1600
‘«i\ TTMRCAN = TNECATSC e g e e el et i e — EXPOLI&10—
! CMTS = 'NTHERWISF, NECREMENT THE MULTIPLIFR®: EXPO1420
L______ CALL RITENUT: EXPN1630
e S ey e S T Tt T TTEXPOLIGLN

HEXCON = '16'3:

EXPO1650
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FILE: EXPCG PLIDPT A YOUNGSTOWN STATE UNTVERSITY COMPUTER CENTER
MDCNN = 'TAR': EXPO164A0
CMTS = 'TRANSFER ACCUMULATNR A TN R': EXPR14TO
CALL RITENUT: EXPN14ARN
EXPN1690
HEXCNN = 'Ré6°: LI EXP01 700
MNCON = 'L NDAA': EXPO1T710
CMTS = *L.NAD ACCUMILATOR® ¢ EXPO1720
CALL RITFNUT: = EXPO173n
EXPO1740
HEXCON = SURSTR(SCRATCHZ2. 1. 2): EXPO1750
MOCON = ¢ 3 _ __EXPO1TAN_
Cu"S = 'WITH PRMANIICT STNREN®: T EXPO1770
caLL RITFOUT: EXPO1 720
= s e e EXPOLTEG
‘WEXCON = SURSTR(SCRATCH2, 3. 203 EXPN1A0N
MOCAN = * 03 EXPO1lR1O
CMTS = "IN THIS LNCATINN': . P EXPOL1820
—  CALL RITEAUT: EXPN1830
EXPO1R40
_HEXCNN = '9RY; EXPO1R50
MOCON = 'ADDAY: EXRPOLRE0O
“aTS = 'aND TO THF PRAONUCT THE': EXPO137n
caLl RITFIUT: e EXP01980
EXPO1RSO
HEXCON = SU'RSTR(TMP_ADR(TMP_INX), 3, 2): EXPO19NN
MACON = ¢ '3 - ____ExPOl9!n0
T CMTS s 'MULTIPLICANN AT THIS APNRESSY: “EXP0192n
CALL RITENUT: EXPO1930
e SXPO LGSO
HEXYZAN = 120°: EXPO1950
MOCAN = 'ARAY: EXPOL1940
CwTS = 'ARANCH RACK TO REGINNING!': - EX201970
CALL RITEOUT: EX2N19R0
EXPO1990
HEXCON = 'F10s ExP02000
. TTMACAN = 4 EXPO201L0
CMTS = 1S MILTIPLY ALGORITHMI: ExP020n20
CALL RITENUT: . EXPN2030
E T e - fiE s EXP02040
HFXCON = 'R6': EXPO20S0
MACAN =t NAAY: _EXP020A0 _
TCMTS = TLNAN ACCIMIILATOR A°*3 i e T EXP02070
CALL RITEOUT: EXS02080
. . __EXPNP2090_
“HEXCON = SURSTR(SCRATCHZ. 1. 2): - e - EXPN2100
MDCAN = ¢ 13 EXPO2110
B CMTS = *'WITH PRANCT STOREN': £XP02120 _
TTCALL RITEAUTIT T T T Tt T e e TTExp02'30
EXPO2 .40
=~ HFXCON = SUBSTR(SCRATCH2. 3., 2): EXPO2150
MACANTE TV N VI m s e e = s e s R%PO2 TR0
CMTS = *IN THIS LNCATINN': EXPN2170
—— . CALL RITFAUT: EXPN21R0
i = = T = TTTEXPO2190
HEXCON = 1970: EXP02200
\\
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FILE: EXPCG PLINPT A YOUNGSTNWN STATE UNIVERSITY COMPITER CENTER
MDCNN = 'STAA': EXP02210
CMTS = 'STORE RESULT IN THIS': _EXPN2220
— __cALL RTYROUT: EXP02230
EXP02260
MEXCON = SUASTR(TMP_ADR(TMP_INX), 3, 2): EXP02250
TMOCAN s VT ’ EXP02260
CMTS = 'TEMPNRARY STNRAGE LNCATINN®: EXP0O2270
CALL RITENUT: EXPN22RN
N EXPN2298
HEXCON = 7A': EXP02300
MNCON = 'NEC': EXP02310
—— """ CMTS = IDECREMENT¢? R EXP02330
CALL RITENUT: EXP02330
EXP02340
T TTHEXCONT= SURSTR(ISCRATCHYI, 1.7 27V: i EXPN2350
MNCNN = * 3 EXPN23460
CMTS = *EXPNNENT: EX202370
T T T CALLTRTITENUT: T T EXe02330
EXPN2390
HWEXCON = SUBSTR(SCRATCHl. 3, 2): EX°02400
MOCAN T T 0 [ EXPO2410
CMTS = 'LNCATION®: EXP02420
CALL RITEMUT: . _EXP02430
RSN EXPD24640
HEXCON = '"20°%: EXPN2450
MOCNAN = *ARA‘; EXP02440
TTTTTTTTT T CMTS A 'ARANCH BACKTTND REGINNINGY: T T T T T T T T T TTTEXPAZATO
CALL RITENUT: _ EXPQ24AD
EXP02490
T T T HRXCNANT E YDRYY T = T T T T T T ExP02500
MOCAN = ' 0 EXPN2510
CMTS = 1NF EXPONFNTIATINN ALGORITHM!: EXP0252n
ST T CALL RITEQUTE: T T T T e T T T EexP02530
EXP02540
/% INCREMENT TFMPARARY STNRAGE [NDEX */ EXP02550
B e gy eSS T T T T T T T T T T UEXPO25K
TMP_INX = TMP_INX + 13 EXP0257n
RETIIRN: EXPN25A0
7 e+ 2110} (3] T

FND FXPCG: ) EXP02600




EILE: SORCG PLINPT A

SQRCG ¢ PRNACFNUIRFE:

YOUNGSTOWN STATE UNIVERSITY COMPUTER CENTER

SOR0ONO1N
S 9nno20
— ¢ 1 YWP_AD (RGN BT, S+ 20030
2 TMP_ANR CwaAR (6] SORN0040
nc. 1 LIT_an (500) FXT. SCRANNSH
2 LTT_AnR CHaAR ay: ~ SAR000N60
ncL 1 INN_AD 199) EXT. SQrRO0OTN
2 TIPN_ANR CHAR {42 SORC00AR0
— " néE. APl ~ CHAR 37 FxT, SORONNGN
NP1_PTR FIXED l&) £ExT, S0RNO1N0
ne2 CHAR (3) EXT, s0e0011°
— hPZ_PTR FIXEND — ~ “ (&) EXT,  ~ T SQR0O0120
HEXTON CHAR {2y ExT, SORNO130
MNCAN CHAR (e) ExT, SOR0N140
— T T cweTS TTCHAR T (45) EXT, SQROOTSA
HEXADR CHAR (&) FEXT, SOR001-0
TMP _TDX FIXED (2) EXT, SOR0N0O1 70
— SCRATCH T STl CHAR ~ T le) ;T T T T T T T sornOlA0
ncL  RITENUT ENTRY: SOROS 190
SQR00209
— 7% THIS ROTINS CTOMPUTFS SQUARE RNOT TN THE NEAREST WHNLE NUMBFR ®/SOR00210
SQR0022N
RSYCON = VTR SORON2 1IN
— T TMRACONTE VCLR - —  TTTR0RADZLN
CMTS = *INITIALIZF':: SORNO250
CaLL RITENUT: SORO02AN
T Sl TTTTTT TTSORO02TN T
HEXCON = SUBSTR(TMP_ANRITMP_INX), 1, 2)¢ SORO02RO
MOCAN = ' v SQRO0290
CMTS = TANSWER ™; e - T T T T S0R00300
CALL RITFMT: S3IRNO310
SCRCO320
T HEX(DNT = SURSTRITMP_ADRTTMP_INX), 3, 203 - SQR00330
MSCAN = Y 0 SORNO340
C»TS = AT ZERO': SORNN3SO
— TALL RITENUTT s T SORNO360
SOR00370
HEXCAN 3 22010 SORN03A0
T MDCIN ™= 'RRAY T T T T T T T T T SQRM03907
CMTS = 'CREATE A SCRATCHPAN': $0R00400
N CALL RITFOUT: SQRO0410
EEE T Rt b e e B e S e e e R TTTTT SOROOGZOT
HEXCAN = *01°%: SORNO43N
MACAN = v g SQRO0&40N
B CMTS s VLACATIAN FORIS —————— " s om s—e——— = e “"SORDOASN T
CALL RITENUT: SORONGAD
LY SOR00470
B THEXCON B tEXEy i —mmmm—mem = et s e e G RABODAA 0
MNC N = ' 0 SQRNANLSN
CMTS = 'SOUARE NF ANSWER': SCRO0500
CALC~RITEMIT:— - e T s R — T SURO0SIO
SCRATCH = HEXAPR: 5000520
SCRO053N
THEXCTIN 2 TD6T" T T T ST T TTSQRO0S4T
MOCAN = 'LDAR': SORNOSS0
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- e mem e - St e e e - ————— e - — — ———— — " — - "t - — ——

E: SORCG PLINPT A YOUNGSTOWN STATE UNIVERSITY COMPUTER CENTER
CMTS = '_OAN THF R ACCUMDIATOR WITH': SOR00560
_ caLL RITEMUTS SOR00S70
SOR00NS5R0
HEXCNN = SURSTRITMP_ADR(THO_IDX), 3, 21: SQRN0590
: MOGCON 3 ' 3 s e SQR004K00
CMTS = 'THE ~ULTIPLIER FRCM THIS LOCATINN': SOR00510
CALL RITEOWT: SOR0N0420

B SCRONA3IO__
HEXCOAN = '4F°: SORNOALND
MNCAN = 'CLRA'S SORO0KS ™

CMTS = 'CLEAR ACCUMULATOR A'; _ SORO0AK"
CALL RITENUT: SOR00K7"
SORN0640
HEXCON = '87': _ SORO0ASN
i MOCAN = 'STAAY: SOR00 700
CMTS = 'STNRE THE PRONUCT IN': SQRGO710
CALL RITFGHT: SOR00720
SOR00730
HEXCAN = SURSTR(SCRATCH, 1. 2): SORNO 74N

MNCOAN = ¢ o3 SORCOTSC _
CMTS = 'THIS SCRATCHPAN': SORNOTH0
CALL RITENUT: SORO0T70
: : _ . = i SORONTAN
& REXCIN = SURSTR(SCVATCH, 3. 2): SQRCO79N
MOCAN = ¢+ v SORNORON

CMTS = 'LNCATION': SIR00RLO
i caCL RITEAWOIT: ~— SOR0N0AZ0
, SORO0230
HEXCON 3 V17 ' g SIRNOARSLN
MNCAN = 'TBA0: <C00R50
CMTS = 'TRANSFER A_CUMULATNAR R TN A*: SGROORAKN
caLi. RiTENUT: S0R00870
B SQROORAN
HEYCON = V2713 SORONR90

MNCAN = 'YREQT: . SQR"3900
C="""= 'IF THE MULTIPLIER IS ZFRN,'; SOR:1NS1N
CALL RITFNUT: SOR00920
SORNN330
HEXCON = '09': SO0R00940
MOCIN = ¢ 13 ' SORC095N

E CMTS = 'CANTINUE WITH ALGORTTHMI 3 SCGRPN9AN
TTCALL RtTENUT: T T T T T T T T R SAR00ST0
SORONSRN
HETCON = Y4AS: SOR00990
MOCNN = TNECAY: N i o - SOR01000
CMTS = '(THERWISF. NECREMENT MULTIPLIER®: SORO101N
— . __CALL RITEMUT: : SOPN1020
R et i e S SARNI1030
=EXION = 160 sQrn1nan
MACAN = 'TAB': SARN1050

B oerste TTTRANSFERTACCUMULATAR A TO B3 ~ 7 = 7 77T T TTTUTSOROY0NAO
Ca.L RITENUT: SQRO1070
SARN1NAD

RE/CANTZIT VRGPS - - - Sk il T T T %0R010907
MNCON = ' DAA"': SQrRO1100




e ———— e - . ————— i —— o —— ————— ————— - —— . = o

FILE: SQRCG PLINPT A YOUNGSTOWN STATE IINIVERSTITY COMPUTER CENTER
CMTS = 'LLNAD THE ACCUMULATOR WITH®: SORO1110
CALL RITFOUT: SOR01120
SORO1130
HEXCON = SURSTR(SCRATCH. 1. 2): SORO1140
MNCNN = ¢ 03 ) SQRO1150
CMTS = I THE PRODICT STORED IN': - SOR01160
CALL RITENUT: SORO1170
SORC11R0

T WEXCON ¥ SUASTRISCRATCH: 3. 273 S TORO1199
MNCNN = ¢ '3 SOR01200C
CMTS = 'TWIS SCRATCHPAD LOCATINN': SORO1210

"CALT RITENUT: T e e R 1 T T T
SOR01230
HEXCAN = '9R'; SQRO1260

S T MNCON ¥ YADDA': T S B T~ 'SORN12S50
CMTS = 'AND TN THF PRNDUCT THE': SOR012460
caLL RITENUT: SORN1270

3 o T SOR/N1280
HEXCON = SURSTR(TMP_ADR(TMP_INX), 3, 2): SORO1290
MACAN = ¢ 3 ° SORO1300

T T T eMTS ® SMUUTIPUTICAND AT TRIS ANHRESS - SORD13TH
CALL RITENUT: SORO13290
A SORO1330

HEXCON = 720°% S TTSOROI3GT
MNCON = 'ARAY: SORN1350
CMTS ='ARANCH BACK TO REGINNING': SQRO1360

S TCALLTRITEOUT: — — T 7 - T T T T T TTTT— 77T Tserolito
SCR013420
WEXCON = *Fl': SQRO1390

. MpeANrE Ty T T T T T o = TN "SORQ1400
CMTS = 'NF MILTIPLY SEQUENCE': SORO1410
CALL RITERUT: SORO1420

=W 3 g ST T T T T T T TR 0RO L3
HEXCON = 'Ré': SIRQi6Ln
MACAN = YL NAA': SURrROl&=10

T TTTTCMTS FTVLAAN ANSWRR Y T T T T ST Tt ST s m o T T gnan4a 0
CALL RITENUT: ’ SOR01470
SQRN14AR0

TT T TUUTTWEXCNAN = SUBSTR(SCRATCH. 1572): 0 e - L R L T
MACNN = ¢ 0 SORO1500
CMTS = 'SQUARED INTO': SORN1510

T T CCACT RTITRAUTET T T T T T T T s T e S ST T ER01520
SQRN153n
MEXCNN = SURSTR(SCRATCH. 3. 2): SOR01540

e MACONE T g —_——— e — - "SORN1550°
CMTS = 'ACCUMULATNR Al SQRO1540
CALL RITEAUT: SCRN157O

"= s Sy i i R e e SORDISARO
HEXCON = 1903 SORN159n0
MNCAN = "SURA'S SORO1600

T T OMTS =T TSUBTRACT THE ORIGINACT: T 0 7 T T SORO1610°
CALL RITENUT: SQRO1620
SORM1430

T T " 1F NP1 = TLITT TRFEN HEXCON = SURSTR(LTT_ANR(OPI_PTR), 3, 2): SOROLIA&GO
IF OPL = *INN® THEN HEXCNN = SURSTR(INN_ANR(NPI_PTR), 3, 2): SCRO1ASH

S
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FILE: SJRZG PLINPT A YOUNGSTOWN STATE UNTVERSITY CnmMpyTER CENTER

IF OP1 = 'TMP' THEN HEXCON = SURSTR(TMP_ANR(NPL_PTR), 3, 2): SORN1AA0
MPCON = 1 0

. - _50r01670
CHeTS = TNUMRER FRNM ACCUMULATOR A': SOR016R0
ZALL RITEOUT: SQRO1690
: SQRO01700
HEXCON = '2C': SIRO1710
MNCMAN = *AGE': SORO172N
CMTS = 'IF ANSWER SQUARED IS GRFATER THAN': S SQRO1730
CALL RITEMUT: SOROL 740
SORQO1750
HEXCON = 10503 SORN1T7A0_
MACAN = ¢ 1 sQR01770
CMTS = 'MR FQUAL TN ARGUMENT, G0N TO NEXT ALGORITHM®: 30R01780
CALL RITEQUT: SO0R0179¢C
SOR( 1800
HEYZON = '7C': SORN1A10
MNCAN = 'INC': - SQRC1R20
CMTS = 'NTHERWISF, INCREMENT THF'; T SGRO1330
caLL RITEMUT: SQRO1940
SORO1RS50
HEXCON = SURSTRITMP_ADR(TMP _INX),s 1. 2)% SORNOLRAO
MOCON = ¢ 13 SQrRO1%70
CMTS = 'ANSWFR ANN': SQR0 . RAD_
CALL RITEOUT: SQRO1A80
sorn19n0
HEYCON = SURSTR{TMP_ANR(TMP_INX). 3, 2): . SOR219:0
MACAN = ¢ 73 SORN1920
CMTS = 'RET(RN TNes SQRO1930
CaLl RITENUT: S0R01940
SQRQ1950
HEXCON = '20°: SAQRN19AN
MNCAN = 'ARA': SOR01970
CMTS = ?'SOUARING': SORN19AN
CaLL RITENUT: S0RJ1990
- SORN2000
HEXCON = 'E2°: SOR02010
MACAN =- 0 13 SO0R02020
CMTS = 'ROAUTINE': . sSorR02030
CALL RiTROUT: i T S0R’N2040
SOR0N2050
/% INCRFEMENT TFMPNRARY STDRAGF TNNFX =/ SOR020A0
e e e s SOR02070
TMP_INX = TMP_INX + 1: SORN2NAN
SOR0O7090
AETIRN: : ST e SORO210N
sorr2110
ENN SQRCG: S0RC2120
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FILF: RNINCG PLINPT A YOUNGSTNWN STATE UNIVERSITY CNMPUTER CENTER
RDINCG : PROCEDIRE: RGT00010
RNINNO2N
ncL 1 LIT_TAL (500) EXT, RA 100030
2 LT_NTRY CHAR (a)s RNIN00&N
DCL 1 1NN_AD (99) EXT, RN1000S0
2 IDN-AnR CHAR (&) RNATOONAKD
NCL HEXCON CHAR (2) EXTe RNTOOOT7O
MNC NN CHAR (9) FXTe. RNIQ0NAO
CMTS CHAR 145) FXxT, RN100090
OP1_PTR FTYFD (&) EXT. RDIOO100
ne2_pTR FIXEDN ()  EXT: RNINO110
NCL RITEQOUT  ENTRY: RDOI0012N
RNION130
/% THIS ROAUTINE REANS NATA FROM AN INPUYT DFVICF %/ RNIOO140
RNINO150
HEXCON = 'R6': RNINO160
MNCNN = "L NAA’: e RNT100170
CMTS = 'LNAN DATA FROM INPUT': RNINO1RO
CALL RITENUT: ROTO0L9N
RN1ON200
HFXCNN = SUBSTRILT_NTRY(NP2_PTR), 1. 2): RNI100210
MDCAN = ¢ '3 RN1IDN220
CMTS = 'NEVICE AT THIS ADDRESS': ey RN100230
CALL RITEOUT: RNINN240
RNP100250
_____HEXCON = SURSTRI(LT NTRY{AP2 PTR), 3, 213 _ - _RN100250
MACAN = ¢ 13 RNT00270
CUTS = 'INTQO ACCUMULATNAR A, THENT: RNINO2AR0D
CALL RITENUT: . RNT00290
RC100300
HEXCON = '97°¢: RDINO310
MDCNN = 'STaA': F. il RNIFO320
CMTS = 'STORE DATA IN VARIARLF': RN1J0330
CALL RITEMUIT: ROTN0340
’RNT00350
REXCON = SURSTRITIAN_ANR(NPL_PTRY, 3, 20 RDINA360
MNCAN = ¢ 13 RNI0O370
CMTS = 'NAME AT THIS ANNRESS!: RNT003R0
CALL RITFNUT: TR T RNATO0390
RDINO&ON
RETIRN: y RNIONGLN
- s RNI00&20

FN RDINCG: RDIO0D&30
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FILF: &TAUTCG PLINPT A YOUNGTOWN STATF UNIVERSITY COMPUTER CENTER
WTOITCG ¢ PRNACEFMIRES wWTO00010
: aensr s wT000020 _
ncL 1 LIT_TAaL (500) EXT, WT0N0030
2 LT_NTRY CHAR (9): wTNONN&O
ncL__ 1 INN_AD (99) EXT, WTN00G SH _
2 INN_aNR CHAR (&) wTDO0060
NCL  HEXCON CHAR (2) BxT, wTNoNC 70
MDCNN CHAR (9) __Fx7, WTNOONARC
CMTS AR (65) EXT, WTD00090
AP1_PTR FiX=Dn (&'  FXT, wTNoO100
np?_PTR S FIXEN (e EXT: B WTO00110_
NCL RITENNT ENTRY: wToooL2n
wTNO0130
/% THIS ROUTINE WRITES NATA TO AN OUTPUT NEVICE */ A WT000140
wWTNCNiso
HEXCON = '96°';: wTann1seo
MNCNN = 'LDAA‘; o . g WwInon170
CMTS = "LNan NATA STNRED [N VARTARLE': WTN001A0
CALL RITFNUT: WTNO0190
wWT000200
HFXCAN = SURSTR(INN_ADRICO1_PTR). 3, 2): WwTON0210
MCCTAN = 0 0 wTnNH0220
CMT: = 'AT THIS ANDRFESS INTN ACCUMNLATAR A,'s =~~~ wT0Qg023n
CALL RITENUT: WTNONZe0
WTNNO250
HEXCAN = 'AT': _ SN ATT0ON2A0
MNEAN = YSTAAT; WTNo27N
CMTS = "THEN WRITE IT TO': 4TCI02R0
CALL RITENUT: _——— __wTIN00290
wWTNoo300n
HEXCAN = SURSTRILT_NTRY(NP2 PTR), 1, 2): WT000310
MDCON = ¢ t: s = W7000320
CMTS = 'THE OUTPIT DEVICE RESINING'; WTNON330
CALL RITFNUT: WTN00340
_ . o g g e o WRBIOGIAE0.
HEXCAN = SURSTR(LT_NTRY(OP2_PTR), 3, 2): WwTNO03Ar
MOCNAN = ¢ o3 wTONn3 7o
CMTS = 'AT THIS HFX ANPRESS': WTO0C38C
catL RITrAUTY — T - O it WTA00 330
WTNN04GN
RETIRNS wWTNon&l1n
i i I ¥} d o To Lo P 1)
FND WTMITCG: WT000430
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FILE: GASURCG PLINPT A YOIINCSTOWN STATFE UNTVERSITY CNMPIUTER CENTFE
GOSUBCG : PRNCFNURE: 6NsSo0010
GNs00020
ncL 1 GNATAL (100) EXT. GNS00N30
2 LAR_PTR FIXED (&), G0S000460
2 GN_ANR FIXEN (5) GOSNN0so0
2 RRANCH CHAR (s), GNSN0006N
2 DESTN FIXEN (&), G0s00070
2 NFESET FIXEN {e)s GNSN00AN
NCL NPI_PIR FTXED (&) FXT, GOS0009N
nP2_PTR FIYED (&) BXT, 6NsQolo0r
HEXCON CHAR (2) _EXT, —_6nson1lc
MNC NN CHAR (8) EXT, 6Nsnni2n
cMTS CHAR (&5) FXT, GNScol3o0
NECANR EIXFD (5) FEXT. 1500140
) FIXFN (1, GNsSN0150
6T_1nX FT1XEN () EXT, GNSON1K0
LIN_PTR ETXEN (&) _ FXT: 6NSN0170
NCL RITFOUT ENTRY: GnsoniAan
6NsS00190
/% THIS RNUTINE _STORFS GASI'A NESTINATINNS ANND NEESFTS _FNR G15SN0200
PRACFSSING AFTER COMPLETINN NF CAMPILATINN =/ GNS00210
6NSN0220
/% _STNRF_INFNRYATION IN GO TARLF =/ 60500230
GNS00240
LAB_PT=(GT_INX) = LIN_PTR: GNsS002sn
GN_ANRIGT_INX) = NECANR: GNSN0250
ARANCHIAT_TNX) = TGOSUR': GNSNC270
NESTNIGT_INX) = NP1 _PTR: GNSON2Aan
NFESETIGT_INX) = OP2_PTR: _ 60500290
By GNSN0300
/= RESFAVE CNRE FNR JIMP INSTRUCTION LATER =/ GNSN0310
A 6NSN0320
nA Je=l TN 3 AY 1: GNSN0330
HIXCON = 1XX3 60500340
MNCON = IXXXXXXXXX'3 R s L e e . BS003 50
CMTS = VARAMCH INSTRUCTINN = TO RE FILLEND IN LATER': 6NSNA3AN
CaLL RITEQUT: GOS0037n
ENN: GNSON3=N
TSR e T G0S00390
GT_IDX = GT_INX + 1: G0SNN%0n
6NS00&ln
T TRETIRNG e S GNSN0420
FNN GNSIIARCH: GOSN0430




FILE: GNTOCG PLINPT A
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YNUNGSTNWN STATFE UNTVERSITY CNMPUTFR CENTER

GOTOCS : PRNACENURFS GATON010
e 6GNTNNN20_

ncL 1 GOTAL (100 EXT, 6ATNO030
2 LAR_PTR FT(EN (& o GOTNONLN
2 ADR EIXED (50, o= 6GOTONCSO

2 BRANCH CHAR (5), GOT000A0

2 DESTN FTIXEN (¢), GNTNONTN

2 NEESET E1XED (6):_ GNTONNAD

ncL NP1_PTR FIXED (&) EXT. GOTNNNSeN
nP2_PTR FIXED (&) FEXT, GOTO00100
HEXCOM CHAR_ (2) _FxT, _.___Grroorio_

N CAN CHAR (9) FXxT. GOTON120

cNTS CHAR (4S) FXT. 6NTNN130
NECADR EIXEN (S) _FXT. _ __GOTON140

J FIXFR (11, GNTONLSN
GT_IDX ~TXED (&) EXT, GNTO01A0
LIN_PTR FIXEN (&) FAT: 5 _GNT00170_

nCcL RITFOQUT ENTRY: T6aTONIRC
GATONL1SO

/* THIS RAUTINE_STARES GOTN NESTINATINNS ANN_NEESETS FNR GNT02200
PRﬂCES‘TNG AFTER COMPLETINN nF co CO”PYLAT'nN kY2 G6NTNRN21C0
GNATNG220

/% STORFE INFCAMATION IN GO TARLE =/ e o e GPTONz3N
GOTCN240

LAR_PTRI(GT_INX) = LIN_PTR: GOTNO25N
GN_BPRIGT_TNX) = NECARR: sk 6NT02260
RRAMCH(GT_IAX) = 'GOTN 3 GNTNO270
DESTN(R?_ID*) = MP1_PTA: GOTQC2R0
NEFSET(GT_INX) = NP2 PTR: s . __6PTon290
GLT00300

/% RESFRVE CNRE FNR JUYMP INSTRUCTINN LATER =/ G TNO310
< GNTNo320

NN J=1 TN 3 RARY 1 GATNO330
HEXCOAN = 1XX?: cNTO0260

MOTON = SXXXXXXXXX': . — . - 60TON350_

CTS = "ARANCH INSTRUCTION = TN AF FILLEN IN LATER': GATr0340

CaLL RITENUT: GNTHN370

FND: GOTO03RN

o — T TTeNTHN39A

GT_IDX = GT_IDX + 1: GNT00400
6NTO0NGLLO

RETIRNS TT 0 TTTT T enTooe2n

END GNATACE: GOTN0430




FILE: RTRNCG PLINPT A
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YOUNGSTOWN STATE UINTVFRSTTY COMPUTER CENTER

RTRNCG : PRNCENURFE: RTROOO10
RTR0O0O0O20
NCL  HEXCNAN CHAR (2) FEXT, RTRONN3O
“NCNN CHAR (9) ExT, RTRONO SN
CMTS CHAR (&5) EXT: RTRONNSO
NCL RITEOUT ENTRY: RTROCNSGO
RTRONOTO

HEXCON a *301: i RTRNNOAN _
MNCAN = 'RTS': RTRNNOOS0O
CMTS = 'RET!IRN FRNM SUARRNUTINRE!: RTROO10N

CALL RITFNAUT: - RTROOQLLIOD
RTRANOL20
RETIIRN: RTRONLIO
FN) RTRNCG: RTROO1%0
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FILE: ARANCHG PLINPT A YOUNGSTOWN STATE UNIVERSITY COMPUTER CENTER
ARANCHG : PRNCENURE: BRAQ0O10
e RRANON20

ncL 1 LAL_AD (500) FXT, BRA0O0O30
2 LAL_PTR FTXEN (&), RRAD0040O

2 LAL_ADNR CHAR (&) RRAQNOS0
nce 1 GNTRL 1100) FXT, RRANOCKD
2 LAR_PTR FIXED (&), BRaQOOT70
2 60_AnR E1XEN (5),_ BRANONRN

2 RRANCH CHAR (5), BRAOONSN
2 DFSTN FTXFD ta), ARANDINO

2 NFESFT FIXEN ()3 RRANNL1O0
NCL WFXCOM CHaR {2y FXT, RRANN120
MOCAN CHAR (9 BXT, BRAQO130

cMTS CeAR (&5) EXT, BRACO14O
NECANR FIXEN (S) FXT, BRAQCOLS5N
aT_IDX FIXFD (a) FExT, RRAND1AO
NECNEST FIXFD (5)  EXT, ARANOL1T7O
NFXT_ANR CHAR (2). BRAOO1A0
NFCAQD: _SAVE FIXFD (S, BRAOO1S0

HEXANR CHAR (%) FxT, ARAND2MNA
LAL_ToY FIXFED (6) FXT: ARANN21N
NCL RITREOLT ENTRY: RRANNZ 20
pCL___NcHxCN ENTRY: ARAN0N23N
ncL  RXNCCON ENTRY; RRACN 240
R34aND250

/% THIS RNAUTINE ASSIGNS NESTINATINNS_TN ARANCH_STATFMENTS =/ __BRrR4002~N_
1 BRAQONO270O
GT_IPX = O: BRANO290

g ] JH ARAON290
/% REAN & GMN TARLF ENTRY =/ RRAON30N
BRAON310
BeN1: GT_IDX = GT_INX + 13 BRAND320
BARAOC330
/%« |& RARANCH ENTRY [S RLANK. RETURN TN MAIN =/ BRAON340
. BRAQ0:SD
IF ARANCHIGT_INX) = % ¢ TWEN RFTIRNS BRADO3GN
IF ARANCH(GT_IDX) = 'GOSUAR' THEN BRAQO03 TN
nns BRAQCN3RN

OFCAPR = GN_ADPRTGT_INY): - BRANATSIN
HEXCON = 'RN': BRANM <30

MOCAN = PSR RRAC10

TEMTS = Y(MeT TO SITRRANTINEYY T . T T T ARANNG2N
CALL RITENUT: BRANOGIO
ARACD 44D

LAL_INX = 1: - RRADNGS0
BRANO&LAD

DN WHILE (NESTN(GRT_ IﬂiiﬂtLﬂL PTR(LRL mnNx)): FRANO470

CRL_INY = LRL_INX + 13 R TAONGAD
E~Ng RIAQNL9N
ARAQOSON

HEXCON = SUBSTRILAL_ANR(LAL_INX). 1+ 20—~ BRANOSIO
MOACHN = ' 0 ARAONS20
- . CMTS = "REGINNING AT THTQ" anA00530
CALL RITFOUTS - Ed RRANOSZ0
HEXCON = SURSTR(LAL_ANR(LAL_TNX), 3, 2): BRAQ0S550

o e s — . — — — =
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FILF: RRANCHG PLINPT A YOIINGSTOWN STATE UNTVFERSITY CNMPTER CENTER
MOCON = ¢ ¢ BRAODSKO

CMTS = "MEMORY LNCATINN?: BRAOOSTO

CALLU RITEONTS o TTTARANOSAQ

GN TN ROC1: RRANOS90

EMNe RRANO6ND

RRADOALO

IF NEFSFET(GT_INX) = 0 THWEN RRANOK2N

nn: BRAONG3N
NECANR = GO_ANR (BT INX): BRANNGSD

HEXCAN = ¢ 720 RRANOKS50

MDCON = ' JMP1 3 BRANOKAND
Dt e N O o L T T e e B e i RRADOSKTH
CALL RITFOUT: BRANOG6RD

ARADDASO

CBC_InX™= T3 T T T T U T T RRaco0T00”

RRAQOTIN

DN WHILE (NESTN(GT_INX)=aLAL_PTR{LAL_ rn¥))~ RRPAOOT20

TUAL_IDX FCAL_IMX e 13 T T RAeADOTEO

END: : 8RAO0T4N

RRANOTSO

- FEXCON = SUBSTR(UCAL_ADR(LBL_INX) S 1, 2):° ~ 7~ 7~ T "RRAONTAO

MACON = v 9 BRAONTTN

CMTS = "TuiSY; RRANN7RN
CALL RTTENUTS:" - RRAQO79G

HEXCON = SURSTRILAL_ANR(LAL_TINX), 3, 2): BRAOORNQ

MRCIN = ¢ 03 BRANORO

TTTCMTS 3 CHEXTADNRESSYI T T T T T TTTT T T T RRANOER 207

CaLL RITFOUT: ARANOR3N

GN TO RNOL: BRAOORSN

N T T = e LT LLLE
BRADORAQ

NECANR = GO_ANRI(BT_INX): RRANNZTN

F TREXCAN = YTEY ST - o BRACORAD
MOCAN = ' MDD RRAONORAN

CMTS = ' JUMe TO'; BRADOSGO

T T T T UTCALL TRITEOUT: S T TRR1ID%15
BRaAMNN9 2N

LRAL_INXY = 1: BRANON93N

== e R e, i TS T T T T T T T ARANONSAN

NN WHILF (NESTN(GT_INX)~=LRL_PTR(LAL_INX)): RRANN9SN

LAL_INX = LAL_INX » 13 BRRAON9A0

e M T T e SEE e e T T RRANORTINT
RRANN9RQ

F:CANR_SAVE = NFCADR: BRAND99N

B T TTCALTHXNCCONS — T -t e T T T UTTRRADIOOO
NFCANR = NECPEST + &3 ARAONLIN1O

CALIL DCHXCN: RRAOLNZO
T - MEeXCON = SURSTRINEXANRG 1, 2)T —- - - = = ST Siemee =R SN A TO I
NFXT_ANR = SHRSTR{HMFXANPR, 3, 2): BRAQ1040

NECANDR = NECANR_SAVFE: BRAN1050

T TenCnNTe ¢ oye— e T T ST s ST ot T BRATIONOT
CMTS = 'THIS's , BRAD10TO

CALL RITENUT: BRADL1030

T T T THFXCON = NEXTANRT— e 1= 7 .Yo & Qa4 {o
MOACNN = v 13 RRAOL100

. s -




FILE: ARANCHG PLINPT

A

CMTS = 'WEX ANNDRESS'S

CALL RITEOUT:

YMINGSTOWN STATE UNTVRERSITY COMPHITER CENTER

RRAOL1110
BRAOL120

Gr TO ROO1:

FNN BRANCHG:

BRAN1130
BRAOL1140
BRAC1150

e —— e— — . v s— -
—
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FILE: NFQCG PLIOPT A YNUNGSTNWN STATE UNIVERSTTY CAMPUTER CENTER
NEQCG : PRNCEDHRE: NEQOOOC1LN
.. - —__ NEQQNC20_

ncL 1 TMP_AD (70) EXT, NFOODN20

2 TMP_ANR CHAR (@)3 NEQINN&O
NCL NP1 _PTR FIXEN (&) EXT._ __ _ ___  ___NECN0OOSO_
nP2_PTR FIXFN (&) EXT, NEJ000A0

HEXCON CHAR (2y ExT, NF00070
MACON CHAR (9) EXTe . o . NFQOQCAD

CMTS CHAR (&45) FXT: NEQO0090

neL  RITFONT ENTRY: NFOOOLNN

d ol B o chmtmod | Do e | St sl M B OO D L ED

7% THIS ROITINF GENERATES CONE FOR CONNITINNAL RRANCHING %/ NEQOOO120
NEQJON130

/% COMPARE ARGUMENTS =/ o . . .___NEOO00149

’ NF000150

HEXCON = '96°; NEQNO160

MNCAN = "LNAA': e L e NFONNLTN

CwTS = "L NAN FIRST ARGUMENT': NEGOO1R0

CALL RITEQUT: NEQOO190

- NEQD0200

HEXCON = SURSTR(TMP_ANDR(OPL_PTR), 3, 2): NEQOO21N

MDCON = ' ¢ NEQDD220

CMTS = VINTA ACC!MILATOR A': o e kel _NEOJN0230_

CALL RITFOUT: NFON0240

NFOAO2SN

HEXCON = #9Q01: o bl Rttt NENO0260

MOCNN = ISUURAY: ¥ NF200270

CMTS = 'SUARTRACT SECNND ARGUMENT' : NEQNO2RO

cALL RITROUYT: . S e INEBNB290

NEQQO3N0

HEXCOAN = SURSTR(TMP_ANR(MP2_PTR), 3, 2): NECOD31N
MNCAN = 0 e L o e : i NEGND320_

CMTS = 'ERNM FIRST ARGIIMENT': ; NEQ0O330

CALL RITENUT: NEQO0340

NFON0350_

7% COMPARE ANN ARANCH */ NEQON3A0
NEQNO3T7N

HEXCAN = Y2617 NEQON3RO
TMDCPAN TS YRNETS = T e s e e TR NN nasn

CMTS = 'I1F RESULT NF COMPARISON IS TRUF!'; NFQN0&00

CALL RITENUT: NFCNO&1N

i L i Bt S e e e e A s i N:.’Tﬁﬁzzo—
HEXCAN = '031: NEONNGL2N

MACNAN = ¢ 3 NEQQOGLD
TCMTS = YRRANCH TN NEFXT STATEMENTY: —~— —  — ~ =7 7 TR NFQONGS0

CALL RITFAIIT: NFQANNGAN

NEQNN&TO

\'_"RFTI'IQN: T T T TTTTTTT T T T T T T TTUNENADLAN
NFQNO4&9N

— FND NEOCG: RSSO ... . .. %
= s e T P PP I, T Wis U eos-reints -

——

— e e —————— - A —— —— e - C e —————
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FILE: CNNEQCG PLINPT A YAUNGSTOWN STATF UNIVERSITY COMPUTER CENTER
CONEQCG : PRNCENIIRE: COANONDLN
P, . e CrNOON20
ncL 1 TMP_AN (70) EXT, CONNND30
2 TMP_ANR C-AR (&) CNNT NGO
NCL NP1 _PTR FIXFN (6) FEXT, 1e cNNONOSo
nP2_PTR FIXEN (&) FXT, CNNO00AO
HEXCON CHAR (2) FxT, coNNno0T0
MACAN i CHAR 19) _EXT, CNNOTNRO
CMTS CHAR (45) EXT: CNANCNO9N
ncL RITEAUIT ENTRY: CNNOO100
b =t o i s e SARDON 1O
/7= THIS RONTINE GFNFRATFS CONE FNR CONNITIONAL ARANCHING =/ CANOO120
cNMONY 39
/% _CNMPARE ARGIIMENTS #/ CnNNANlan
CONON150
HEXCOM = 1967 - CNNDO160
MNCAN = ' NAA‘: ) CONOO1T70
CMTS = 1LNAN FIRST ARGIIMENT 3 CONDOLROD
CALL RITENUT: CONOJ190
: CNNQr200
HEXCAN = SIASTR(TMP_ADR(MP]_PTR), 3, 2): CMNN0210
MOCAN = ' 1: CONQ0220
CMTS = 'INTN ACCHMULATOR a': CONNN230
CALL RITFNUT: CNNNN240
CANPN250
HEXCON = 1300 . . CANIN2AO
MDCAN = PSIRATS CONDD2 TN
CMTS = *SUBTRACT SECNNN ARGIIMENTS ; CONOD2RN
CALL RITENUT: CNNNN29N
s CONDN3N0
HEXCON = SUASTR(TMP_ANR(NP2_PTR), 3, 2): CONON310
MNCAN = ' 032 e - CNNNE320
CMTS = 'FR(OM FIRST ARGUMENT': CNNOO 330
CALL RITENUT: CNNDO34N
CNNNO350
/= CNMPARE AMD BRANCH =/ CONOD260
CNNNN3TN
HEXCON = 1270: CONON3RO
MPCN = TREQ’: CANAB 39N
CMTS = 'IF RESULT OF CNMDARISNN 1S TRUF!S CNNOO4NO
CALL RITFNUT: i) R e CNNNO&1N0
CONAAG2N
HFXCON = 10303 CNNNOG3IN
MACAN = ¢ 1 e o ____CONQONGsn
CMTS = TaRANCH TN NEXT STATEMENT: R CONO0GSA
CALL RITENUT: CNNONGAO
CNNNO&TN
T RFTIIRN: = TESE TR TS T AL RS TR NG OAS0
CONO0 490
Fall CONEACH: CNNNOS00
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FILE: LTCG PLINPT a YOUNGSTOWN STATE UNIVERSITY CNMPUTER CENTER
LTCG : PRNCENYRF: LTCOOO10
LIC0n020
nce 1 TMP_AD (70) EXT, LTC00030
2 TMP_ANR CHAR (&) LTC00040
NCL__Ne1_PTR EIXEN (&) EXT, | TCO0QS0
nP2_PTR FIXFD (&) FEXT. LTCO000A0
HEXCON cHAR (2) FxT, LTCNONTO
MNOCON _CHaR {9) _ FXT, LTC000RN
CMTS CHAR (65) EXT: LTCO0NNS0
nc.  RITEOUT ENTRY: LTCON100
- Ama o L ek b SBE s T e S b, B e SIS S SETEGOONTH
/% THIS QOUTINE GFNERATES CONF FNR COANDITINNAL RRANCHING =/ LTCO0120
' LTCH0130
/% COMPARE ARGUMENTS =/ LTCON140
LTCOO150
HEXCON = 1941 LTCOO1AO
MOCNN = 'LNAaAr: i LTC00170
CMTS = 'LNAD FIRST ARGUMENT': LTCOOL1R0
CALL RIT=NUT: LTC00190
LTCO0200
HEXCON = SUASTR(TMP_ANR(OPL_PTR) . 3, 2): LTCNO210
MACAN = & V3 LTC00220
CMTS = "INTOD ACCIHMULATOR A': LICNO230
CA'.L RITEAYT: LTC 00240
LTZ00250
HEXCAN = '90': LTCR0260
e TMNCAN = YSURATS LTC00270
CMTS = "SHATRACT SECNAND ARGUMENT? : LTCO02R0O
CacL RITFAUT: = LTCNO290
LTC30300
HEXCOM = SURSTR(TMP_ADR(NP2_PTR). 3, 2): LTCON31N
PACAN = Y g LTCH0320
Cu-S = 1FROM FIRST ARGIIMENT': LTC0032n
CaLlL RITEQUT: LTCON3&D
LTCH0350
73 COMPARE AND BRANCH =/ LTCO0340
LT O0370
HEXCON = 1209 r LTCO03R0
T TTTMACAN = TRLT Y & O o B e ) B LT20039A
CMTS = 'IFf RESULT NF COMPARISNAN IS TRUF*; LTZ00400
caLL RITENUT: LTCNO&1N
i R LTC00420
HEXCON = '03°; LTCONG2N
MNCAN = ¢ o3 ek EE ARG O
CMTS = 'RRANCH TN NEXT STATEMENT S S i = LTCN04SO
CALL RITENUT: LTCN0&KO
: LTCNN&TO
T TTTTTTTRETURNGT T T CTTT T T T TS U TT T T O TTTTLTE AR T
LTCNO&SO
END LTCG: __LTcons00




FILE:

5TCG PLICPT A YAUNGSTOWN STATE UINTVERSITY COMP

GTCG : PRNCENURF:
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UTER CENTER

GTCOOC10
GTCN0020
ncL 1 TMP_AD (70) FXT, GTCNO003N
2 TMP _ADNR CHAR (&) GTC00040
ncL__ne1 _PTR FIXED () EXT,  _ GTCNONSN
AP2_PTR FTXEN la) FEXT, GTCNONAD
HEXC NN CHaR (2) EXT. GTCo0007N
__MNCNN__ CHaR (3) __FXT. —ee _GTCO0NAD_
T CMTS CHAR (5) FXT: GTCNOOSN
ncL RITEOUT ENTRY: GTCNOl0N
i N N N W S —_— GTC0011n
7% THIS ROVUTiINE GENERATES CONE FNR CO! ﬂITIONAL RRANCHING #/ GTCoo0120
GTCO0130
/® CNMPARE ARGUMENTS =/ Lol GTCNOLL0
GTCCO1S0
HEXCON = '96': GTCOO160
MNCON = 'L DAA‘S 6TC00170
CMTS = TLNAD FIRST ARGIIMENTS: GTCOO01R)
caLl RITEMYT: GTC~O018n
GTCN2GD
HEXCON = SURSTR(TMP_ADRI(NP)I_PTR),s 3, 2)3 GTCCN210
MOCAN = ¢ 1 GTC00220
. CMTS = ' INTN _ACCIMULATOR A': "2 GTC002320
CALL RITFOUT: GTCO024N
GTC002%
__HEXCAN = '90': e BTCON2AN
TMACAN = 'SURATY: . GTC0027N
CMTS = 'SUBTRACT SFCNND ARGIUHMENT! 3 GTC002R0
CALL RITENQUT: _ A1 Lol ST 67€00230
GTCN0300
HEXCON = SURSTR(TMP_ADR(OP2_PTR), 3, 2): GTCON31N
___MDNCNN_ = ¢ s ke g S 1) GTCMI320
CMTS = 'FROM FIRST ARGUMENT'; GTCOC330
CALL RITENUT: GTCOG340
D e ey e - GTCC350
/7% CNMPARE AMN BRANCH =/ GTCOC3IR0
6T-NG370
HEXCOM = 12E¢: GTLN02R0
3 MOCAN = *AGTY: T =T GTCNO390
CMTS = 'IF RESULT NF COMPARISNAN [S TRUF®: GTCOor&NC
CALL RITENUT: __GTCOons1n
R ST e T T T T e e O 0RO,
HEXCON = '03': GTCO043N
MOCON = 8 13 _GTCN0440
T T TCMT: = 'ARANCH T NEXT STATEMENTY: T T T GTLN0450
CALL RITENUT: GTCN0&AD
GTCON&GTN
RETITRANZ R e TGTLONGAN
GTCO00&90
FND GTZ6: GTC00500

P e e
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FILFE: "REACG PLINPT A YOUNGSTNWN STATE IINIVERSITY COMPUTER CENTER
GEQCG : PRNACEMIRE: GEO0ON10
- e S e o —__GFoQnn20_
ncL 1 TMP_AD (70) EXT, GFQNO03N
2 TMP_ANR CHAR (a): GFQ00040
ncL NP1 _PTR ETXEN () _FYTo____ ___ GEQOOQSO
nP2_PTR EIXED (4) FXT. GEQC00AD
HEXCNN CHAR (2) FxT, GEQ00070
MNCON CHAR (9 EXT. _ _ GEQOOORD
cHTS CHAR T(aS) EXT: GEQO0090
nCL RITFAUT  ENTRY: GEOOC100
PERE A, S - By SumA, L SN e .___GS0e0110_
7% THIS ROUTINE GENERATES CNNE FNR CNANNTTINMAL RRANCHING »/ GEN00120
SFQOAN1 30
/% CNMPARE ARGUMENTS #/ L GROGOTA0
GEQOO150
HEXCAN = 1961 GEQ00160
MOCNN = " DAA': . GFOQOlTN_
TCMTS = TiAAN FIRST ARGUMENTY: ¥ GEQCO1A0
CaLL RITENUT: GEQON1%0
: N GFQ00200
HEXCON = SURSTR{TMP_ANRINPL_PTR), 3, 213 GEQNO210
MDCAN = ' 03 GEQ00220
CMTS = *INTO ACC!HMULATIR A': L I, GFANON230
CALL RITENUT: GEQD0240
GEONN25N
HEXCON = 190 . _GFR00240_
e MRCAN = YS1IAAT: T GFRN02TO
CaTS = 1SIIATRACT SECOAND ARGUMENT!: GEQ00230
caLt RITEMIT: R T Wrh-mey FEEs N O GFON0290
GFQ0N20nn
HEXCNN = SURSTR(TMP_ANR(OPZ_PTR), 3, 2)% GEQNC310
. o5, RS e e s et e o e PER0O3 20
k. CMT3 = 'FROM FIRST ARGUMENT': GFONN330
caL. RITENUT: G=00N0340
o 6FO00350_
7~ CNMPaRE AMN RRANCH =/ ’ TGEQOC3IA0
GFQN03T0
HEXCAN = Y2C': GEQOC3R0
T T T T MDCAN = 'RGEY: . T T R DR T e 0NN E BE Bl BEQNDIRG
CMTS = 'I8 RESHULT OF COMP2ZRISOAN IS TRUF': GFON040N
CALL RITEAUT: GFONN&G1O
E B i e i e T i S R S i T GFONN&L20
HEXCON = '03': GFONNG3N
MDCTN = v g GFONG&L0
i CMTS = TRRANCH TR NEXT STATEMENT': — ~ — = 7 77 7777 'Gronnesn
CALL RITENUT: GEQNN&LAN
GEQNO&TN
h...“-RFTHRM: e T T AR e NS e T —(;sonna'nh ;
GFANNG3N
— END GFOCG: il bl e ow - . _GEGOOS500
\-—
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FILE: LFQCG PLIMPT 'y YNUNGSTNWN STATE UNTVERSITY COMPUTER CENTER
LEQCG : PRNCFD''RE: LFQO0010
LE000020
ncL 1 TMP_AD (70) EXT, _F200030
2 TMP_ANR CHAR (6): LEGNON&D
ncL 1 L1T _AD (500) EXT, L bt _LEZ90050
2 LIT_ADNR CHAR (6} L=0000AK0
nce 1 IDN_AD (99) EXT, L-900070
2 ION_ANR CHAR (&)s L 00RO
NCL NP1_PTR FIXED (%) =XT. LFOOOOOO
nP2_PTR FIXEN (%) FXT. LFQON100
noy CHAR (3) _ExTy __  _  LFQOOLLIN_
ne?2 CHAR (3) FEXT, LECOOL20
HEXCON CHAR {2y =x¥~, LEQNOL130
MNCAN CHAR (9) _ExT, LFCON140
CMTS CHAR {&5) FXT: LEQOO15n
ncL RITEQUT ENTRY: LEQOOL1KO
! s i s A EAC D L T
/7t THIS ROUTINFE GENERATES CONE FOR CONDITIOMAL ARANCHING &/ LFQON1RO
LEQ0nN1%0
/% COMPARE ARG!MENTS #/ — —LEQOQ200
LFQ00210
HEXCON = '96°: LEAG0220
MNCNAN = ‘1 DaA‘: LEANN230
CMTS = '"LNAD FIRST ARGUMENT?: LEQQOZ&0
CALL RITEMUT: LEC002S0
= . P A e _LEQQ02KN_
IF NP1l = '"TMPY THFN HFXCON = SIRSTR(TMP _ANR(MNP]_PTR),3,2): LEQON270
[F NP1 = 'INN! THEN HEXCON = SHRSTR{INN_ANR(NPI_PTR),3,2): LFGO02RD
Lf_n!1'= fLIT'_IHFN HEXCON = SURSTR(LTT _ANR(NPL1 _PTR).3,2)3% LFQN0290
MRCAN = ¢ ¥y T T T T LENO003Y
CMTS = 'YINT” ACCUMULATNR A': LFIN002'N
CALL RITEOUT: _ ___LEQON320_
T LEQO033N
HEXCON = '90°: LFA00340
—— o MnN = 'SHRA': = e LFQ0N350
CMTS = "Si,;8TRACT SECOND ARGUIMENT LEC00360
CALL RITEOUT: LEQOO370
LEQOO3R0N
IF P2 = VTMPYV THFEN MEXCNN = SURSTR{TMS_Ar3(NP2_PTR),3,2):  LEQGN390
IF NP2 = 'INN' THEN HEXCON = SURST{ INM_4NR(NP2_P~2),3,2): LEQN0400
IF NP2 = *LIT! THEN_HEXCON = SURSTRILIT_ANR(NP2_PTR),3.2): _  LEOOO&LN
MACAN = ¢ v LEQON&2(C
CMTS = 'FROM FIRST ARGUMENT': LFR00&30
CALL RITENUT: aat . o ____LE00O0&44n
T LE20ne50
/= COMPARE ANN BRAACH =/ LEQO0460
—_— LEQ004&7N
THEXCON = 12BRr =" T T T T T TT T UTLRGOMGAN
MOCAN = 'ALF': .£000490
CMTS = 'IF RFESULT NF COMPARTISON IS T!us': .FQO0S00
B T TTTCACLRTITE T T e e T T T T T _Ed0nsInT
LEQ00S520
HEXCON = '03*: LEQQONS3n
NN & 7 v T T T T T T T LRQo0540”
CMTS = 'RRANCH TN NEXT STATEMENT: LEONOSSN
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FILE: LFOCG PLINPT A YOUNGSTOWN STATF UNIVERSITY COMPUTER CENTER

CALL RITFOUT: LEQNOSA0

LEQOOST70
RETIRN: e LEQODSRAN
LEQ00590
LEQN0600

FND LFOCG:

—————————  — -
-
~

e e s . e . et e e e = e | e | e e < - -~ - - o @ - ——— ——— e
——— e e e B ——— — — e ——— e —— - - —— —— ——
— e« e . e . - ——— e —— — - ——— i — —_— - — e mamm—— - - - eae —— .
e ———— - — - —— . ———— - —_— — - —— - —_—
R —— — ——— - — — — . a—— - — - - —— .
e
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FILE: HWXNCCNAN PLINPT A YOUNGSTOWN STATE UINTVERSITY COMPUTER CENTFR
MXNCCNN : PRNCENIRE: MYNO0010
HXDONO20
nec 1 CAL_AN Tiso®y T ExT, T T T T 1300030
2 LAL_BTR FTXED t4), HXNN004&0
2 LAL_ANR CHAR (a); HXD0005N
nEC NFCDNEST ¥ FTXEN T8y TEXT, T T T T T Tuxnnnose0
L ETXED (1) HXD00OTO
A CHAR (1), HXNOOORN
X - TRIXED T {2y T T TTTTTT T Wxnoo0so
R FIXEN Sy, HXNO0100
FACTOR FTXEN (), ; HXNOO110
g TLALINY FIXEN ™ 77 (&7 TEXT:T T 7T T "mxnoc:izo

=XPo0n13n

/% THIS ROUTINE CONVERTS A MEX CMARACTER FIFLN TN A NECIMAL */  HXNAN140

NECNEST = 03

nn L

=0 70 3 AY 1:

X = VER[FY(A, *'0123456789):
I1F X = 0 THEN FACTNR = A:

= T T T W= FACTOR * (1§ €= ) T T

FNRT

IF 4 = '3" THEN FACTNR = 11:
TE A = 'C* TWEN FACTNR = 12:
1= "N THEN FACTAR = 7133
I A = 'E' THEN FACTOR = 1&:
IF A = 'FY THEN FACTNR = 15

NECNEST = NFRCNAST + B:

= T T RFTIRN: T T -

END HMXDCCNN:

IF 8§7= VAV THEN FACTOR = 103

TTT AT SURSTROLAL_ADRTLAL_INX )Y 6=, 1) T TTTTT

TTTMXDOO0O1SN T
HXNO0O 140
HXNOG1T0

THXDNCL1RO
HXN00 190
HXNN0200

TTHXDON210

HXNN022N

HXD02230

HXDON24n"

HXDOOZ50

HXDON2AD
T HXNOS270

HXDON280
HXD00290
HXN00300"
HYNQ0310
HXN00320
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FILE: HFADING PLINPT A YOUNGSTOWN STATE UNIVERSITY COMPUTER CENTER
HEANING : PRNCEDURE: HEA00010
HEA00029
PDCC DATAGUT  STREAW PRINTS HEAQON3N
HEAQ00 40
PUT FILE (DATAQUT) PAGES HEA00C50
PIIT FILE IDATADUTY SKIP ENTT (*MNEMONICS/'Y (X(28), A(100):  HEANDOLD
PUT FILE (DATAQUT) SKIP EDIT ('HEX', 'HEX', 'NECIMAL') HEADO0TD
(X(8)e Al3) e X{T)e A(3)e X(T)s A(T)): HEANNNRO

—_—_——PHT'F"’LF'TDKTADWY—SKTF_EHYT—F' ADNRESS' *CONTENTS ', HWELX00090
"CNNTENTS® . "CNMMENTS') (X(S5)e A(T)y Xt3), l(!)' X(2), HFA00100

A(B). X(T7), A(8)): HEAQ0110
T T POTTRILF (DATANUT) T SKIPE T T T T T T T T T READON20

. RETURNS HEADN130

FND HEANTING: HEADO140
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FILE: NCHXCN PLIOPT A YOUNGSTOWN STATE LINITVERSITY COMPUTER CENTEP
DCHXCN : PRACEDURE; NCHO0010
PCHONN20
NCC  FEXADR CTHAR (&) EXTS, ¥ NCHA~I30
M (&) CHAR (1), DCHO0OD40
N FIXED (1), NCHO00050
A "‘ FTXED T5), - "DCROO0OAN
A FIXFD (S), NCHO0070
c FIXEN (5), DCHON0RN
1 FIXEN — {2)s ~—  ~ 7T T T DCH00090
NECANR FIXEN (s) FYT: DCHNO100
NncL  NATAQUT STREAM PRINT: e PCHOOL1D
S G N A T T N T T pCcHODO120
/e INITIALIZF=/ NCHOO130
NCHOO140
i TTPNNSY YO & RY 1T~ T T T T T T T T pCcHADLIsSo
HiN)='0": DCHO01/N
FENN: OCHOO17N
TNmL: T T T T TTTTITTTT T T peRno1Aan T
DCHOO190
/7% REGIN CANVFRSION =/ 0CHNO200
e - S e — ol 1o |, P2 o
A = DECANRS . NCHO0220
nWOO1 2 NCH=ON230
W=A/ 163 i T T T T T I HO02 407
C=TRIINCIR) 3 NCHOC250
Ne(MAN{A.16))+1: NCH00260
T T H(N) = SURSTR ('0123456TB9ARCDEF'S N, 1) "~~~ T T TTTRCMON02T0
I A < 16 THFN NN: NCHON2RO
HEXADR = M(&) |: H(3) || H(2) )} H(1i)e CHON290
RETURN:™ —— —— -~ T T T T T ST T T T ST pCHNO300
END: NCHN0310
A = (C: . PCHC0320
EEEEELE . R R T A T e e sl
GR TN DHOOL: NCHON34N
END NCHXCN: NCHO00350
A _ _ o i, R
\____— e b e ae o - e PR ———
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FILE: NCHXCM2 PLINPT A YOUNGSTOWN STATE UNTVERSITY COMPUTER CENTER
NCHXCN2 : PRNCENIRES NCHCON10
NCHOD020

DEL HEXCON CrRar ™ 2y exT, nCHNO030
MNCNN CHaR (9) EXT, NCHO0N040

" (2) CHAR (1), NCHNNNS50

N ETXEN i, ™ 7 DCHO00060

a FTYED (5) DCHO00 70

A FIXED L (S), NCHONO0RD

(o FIXEN (3v3 NCHNOO09H

n FIXEN (2), pCHOoO100

F CHAR (9) INIT((9)'0% ) NCHOO110

TR NATAOQUT T TSTREAM T TUTTRPRINT: T T T o DCHOOT20
pCcHoON130

/% INITIALIZF =/ PCHON140

5 - T T T T T T ncHocl1so

H(l1)='0': NCHOO150

H(2)='0": PCHOOL170

— T T T T T NCRDOTIAG

/% KREGIN CONVFRSION =/ BCHON190
NCHO0200

TTATEINDNEX (MnCoNnT T 0T o DCHOG21N

MNCON = SIIBSTR (F. L. 10=A) |] SUASTR (MNCNN, 1, A=1): NCHONZ20

N = | DCHOC 23N

T A MDCONS - T T T oeN002.0
NH2001: nCY0025n

B = A/16¢ NC~00260

- €= TRYNC IRV T T T T T T T T T T T T T T Tpemoa2 e

D = (HNN(AL.14)) + 13 DCHNN2RO

H(N) = SUASTR ('0123456789ARCNFFI, N, 1)3 DCHNO290
L2 < - T 1 = 5 o S 14 1 e300 1o I
nn: DCHOO31D

HEXCON = H(2) || H(1): DCH003:21

TTRETURN: T T Tt T =i . L L EE T

END: DCHCO340

A =C: DCHOO35N
. M ENTFI: & T T T OCHON3AOT
GN TO NH2001: DCHO03 70

ENN NCHXCN2: DCHNC380
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FILF: RITENUT PLINPT A YMINGSTOWN STATE IINTVERSITY COMPUTER CENTER
RITFNUT ¢ PRNCENIIRE: RITO0010
RITOOC20

T DCL HFXADR CHAR (oY ExTo RITNOO3N
HEXCON CwanRr (2) EXT, RITO0O0&O
MDC NN CHAR (9) EXT, RITOOOSO

CPTS T CHAR (6%) FXTe — —  RITONOAD
PGCNT FIXED (2) FExT, RITOOOTN
NFCADR FIXED (s) EXT: RITO00AN

TTNCE DERXCn ENTRY?: T RITO00S0
NCL H=ANING ENTRY: RITOOL00
NCL PATANUT STREAM PRINT: RITOOl10
ST a0 W 8 e s - ) RITPO120
/% CONVFRT DECIMAL ANNRESS TO HEXANECIMAL ANNRESS =/ RITON130
RITON140

T CALL nCHXCO? " i T RITODISO
’ RITOO160
/% WRITFE TO NUTPUT FILFE =/ RITON1TO

T e T T RATOOTNY
PUT FILF (NDATANUYT) SKIP ENTT (HMEXADR, HEXCNN, MNCON, CMTS) RITOO190
{X(S5)., Al&). X(6). AlL2), X{B)s A(10), X(A)y, A(&S)): RITO0200

- i o T T T T T T T TTRITOO0210
/% (IPNATE MEMORY ADDRESS AND QUTPUT PAGE LINF CNIINTER =/ RIT0D220
RITOD230

T PGCNT TPGCNT ¥ 1: T ' T T RiTO0Z2%0
FECANR = NECANR + 12 RITO0O25N0
IF PGCNT > &S THEN RITCO2K0

N NN = v - S S T T TRITHO270
CALL HEADING: RITOO2RO
PGCNT = O3 RITNO29N

FND: ) . T T T T T oRiTOO0300
RFETIMNS RITDO310

ENM RITEQUT:

_ RIT0O0220
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APPENDIX C

Sample Programs




e (
ADMNRESS

naon
nanl
nno2
E o I |
IR e TN
nnNNs§
00NA
ntaT
NeanR
ons
0rna
GANA
naoc
nnan
a5Ne
aNNe
nain
nnyy
ne 2
nni1
nnla
ans
001 A
lalad g
ania
nn19
Na1A
NI1R
naic
naln
0ol =
nrl=E
nnan
nnai
nnn
0101
an2
n:03
Nina
niNsg
0LI1NA
noY
n10
nine
Nnina
fine
fcinc
cLon
11ne
Ni1neE

HEX
CANTENTS

n?

MNEMANTICS /

NECTMAL
CAMTENTS

nanconnn?2
000Cc00004
000000004
0noNnNe001
BLLLGDLLES]
annonnnn?
nGtAN00003
BLGLLLGTH I
nnNNO0Noo0A
nnnoooo0ns
0nNNNo&nNnNs
lslalsloTololod
0onnNoNo13

GLOT T ols LI

0NNO0N01S
070000009
NONONGNOA
GIalslelolaTod K]
0nnNNnN1Y
annnnnnt2
LLRLGLLGLHEEN
000NN0N1A
nennoenyT
XXXXYXXXX
XXXXX XXX
XXX XXX XXX
XXXXZXNXX
XXXXXXX XX
XXXXXXXXX
XYXXXXXXX
XXXXXXXXX
XXXXXXX XX
XXXXXXX XX
XXXXXXXXX
Lnx

LNAA

STAA

1.NAaA

LYY

RLF
XXXXXXXXX

XXXXXXXXX
XXXXXXXXX
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CNAMMENTS

NATA Kl
naTA
NATA
CANSTANT
CA“STANT
CPAMSTANT
CrNSTANT
CrNSTANT
CruSTANT
CONSTANMT
CNNITANT
CONSTANT
CNNSTANT
CONSTANT
CONSTANT
CANSTANT
CNNSTANT
CANSTANT
CANSTANT
CNNSTANT
COMSTANT
CONSTANT
CANSTANT

XOOR> 44X
L]

TEMPNRARY STNRAGE LNCATINN

TEMBNRARPY STARAGE LNCATINN

TEMPNRARY STNQAGE LNCATINN

TFMPNRARY STNRANFE LNCATINN

TZMPNRARY STARARE LIMCATION

RESFT [MNFY REGISTFR TN

TAP NE NATA TARL_F STARTING

AT ADNDRESS AGNO

LNAN ACCHMILATAR A NIRFCT

WITH COANSTANT AT TWIS ANNRESS

STARF ACCHUMIILATNR A NIRECT

IN VARTARI_F NAME AT TKIS AQNRESS

LNAN FIRST A2GIIMENT

INTA ACCUMIILATNR A

SHRATRACT SECNNN ARGIIMENT

FRAM ETRST ARGIIMENT

IF QESIILT NFE CNMPARTISON IS TRUE

RRANCH TN NFYT STATEMENT

RRANCH TNSTRUCTIAN = TN AFE FILLEN TN LATER
RRANCH TINSTRUCTINAN = TN BRFE FTLLEN IN LATER
RRANCH TINSTRICTINM = TN AE FILLEN IN LATER
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MNEMONICS/

HEYX HEY NEZCIMAL

ADNRESS  CANTENTS CNNTENTS CNMMENTS

0110 LY LNaA LO&D NATA FRAM [NPUT T

0111 40 PEVICE AT THWIS ANNRESS

0112 0é INTO _ACCHMULATNR A, THEN_

n113 97 STAA STNRE DATA IN VARIAALE

0116 18 NAMZ AT THIS ADNRESS

0118 ) LNaa, X LNAN_DATA _TNTN ACCUMNLATOR A USING.

0116 00 INDEXEN ANNRESSTING WITH ZFRA MEFSET

0117 97 STAA STRRE NATA NIRECT TNTD VARTARLE NAMF

nia 19 AT THWIS 7FRN PAGFE aDPN2=SsS =~

0118 L) InNX TNCREMENT INDEX REGISTFR

011A A5 LDAA, X LGAN NATA INTO ACCUMILATNAR A USING

0:!q 00 INDEXEN :NNQFSSTING WIfH _ZERN NFFSET

cLic 97 STAA STNRE NATA NIRFCT INTN VARTARLE NAME

0yin 14 AT THIS ?2FRN PAGF ANNRESS

0:1LlF o INX INCRFMENT INNEX REGTSTER

0:1F [Y) LNDAA, X LNAD DATA INTN ACCUMIILATOR A USING

0:z0 no INNEXED ANNRESIING WITH ZERO OFFSET

£121 97 __STAA STORE DATA NIRECT _INTN VARTARLE_NAME

0122 14 AT THIS ZEQN PAGF AN-RESS

0123 on INX INCREMZNT [NDFX RSGISTFR

N124_ XX XXXXXXXXX___ RRANCH TNSTRUCTINN - TN BF FILLEN TN LATER_

0125 XX XXXXXXX XX TRRANCH TNSTRUCTISN = TN AF FILLEN IN LATFR

n128 XX XXXXXXXXX RARANCH TINSTRIICTINN = TN BRE FILLEN IN LATER

n127 96 LNaa LCAD ACCH®YLATTR & DIRECT e W

128 17 ST WITH [NEMTIRTER VALUF AT THIS ANDPRESS

0129 97 STAA STARE ACCUMHLATIR A NIRELT

N12a 10 e In TEMpnRARY STNRAGF AT THIS ANDRESS

012R 96" Lhaa T LNAD ACCUMILATNR A DIRECT

c12¢ ne WITH CANITANT AT THIS ADNRSSS

n12n 97 STAA STNRE ACCHMILATAR A NIRECT

0128 1F "IN TEMPNRARY STMRAGE AT THIS ADPRESS

012F 96 LNAA LOAN FTRST ARGUMENT

n130 1n INTN ACCHMIILATAR A e o

0131} 9n SHRA SURTRACT S=COND ARGUMENT

0132 1k FRNM F[PST ARGIIMENT

0113 27 REN TF RESULT _NF CNMPARISAM IS TRUE _ s

0134 —n3 g "ARANCH TN NEXT STATEMENT e o

01135 X X XXXXXXXXY RRANCH INSTRNCTINAN = T RE FILLEND [N LATFR

n116 X X XXXXXX XXX RRANCH TNSTRICTIAN = TN AE FTILLFN IN LATFR

o137 i 5 TXXXXXXXXX  RRANCH TMSTRUCTINN = TN AE FTLLEN TN LAT=R

f1am XX XXXXXXXXX RRANCH INSTRICTIAN = TN AF FILLED (N LAT=R

139 XX XXXXXXXXX RRANCH TNSTOUCTIAN = TN RE FILLEN IN LATFR

024 XX XXYXXXXXX ~ RRANCH TINSTRIICTINN = TN RE FILLED IN LATER

Nt 3R 96 Lnaa LNAD NDATA STNREN TN VARTARLF

n13c 1C AT THIS APNRFESS INTA ACCUMILATIR 4,
01T T T AT STAA TTHMEN WRTTE IT TN e

n-3f &0 T4F CUTPUT NEVICE RESINING

Nni3e 06 AT THIS HWFY ADDRESS

Ti60™ — €& T LAXT T 77T T TRESET INDEX REGISTFR TN s - Aot a

0141 00 TAP NF NATA TAARLFE STARTING
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MNEMANICS /
HEX HEX NECIMAL
ADNRESS CANTENTS CNONTENTS COMMENTS
0142 LIy AT ANDRESS 0000
N1e3 95 LNAA LNAN ACCUMUILATNAR A DIRECT
014t 17 WITH FIRST NPERAND
D145 GA ADDA AN DTRECT TO ACCUMULATOR 3
01-.% 03 THE SECNANR NPERANN
017 97 STAA STNRE ACCHMULATNG A NIRECT
TR 1 I TRIS TEMPNRARY LNCATINN
0149 96 LNaA ‘ LOAD ACCUMIILATOR A DIRECT
0144 1in WITH TEMP VALUE AT TWIS ADDRESS
UTeH "7 STAA ~~ T T STNRE ACCUMHCATAR ‘A" NIRECT ™  —
014C 17 IN VARTARLEF NAME AT THIS ADNRESS
0160 XX XXXXXXXXX ARANCH TNSTRUCTINN = TN RE FILLED IN LATER
TOT4F XX XXXXXXX XN BRANCH INSTRUCTION = TN AE FILLEN N LATER
016F 5 | XXXXXXXXX RRANCH TNSTRIUICTION = TN BE FILLED IN LATER
0150 3F wal MALT EXFCUTINN (WATIT FOR INTERRUPT)
UIST 96 (ar'Y} LOAN ACCUMULATOR A DIRFCT ~——
0152 19 WITH FIRST NPERAMD
0153 CL] APNA ADN DIRFECT TO ACCUMULATOR A
0154 —1a i THETSECNNM nNPERAND ~ — T T
0155 97 STAA STORE ACCUMIILATNR A& DIRECT
0154 1n IN THIS TFMPNRARY LOCATION
0157 4 LR T INTTIALYZE T T T e
0158 on ANSWER
0159 1F AT ZFRN
—uwiss. T 20" RRA™ T CRFATE A SCRATCHPAD — ~—
0158 ni LOCATION FNe
218 XX SQUARE NF ANSWER
oSy ne LNAR LNAD THFE B ACCIMILATNR WITH
015F 1E THRE MULTISLIER FAM™ THIS LOCATION
015F 4F C'.RA CLEAR ATNCUMIILATAR A
TOTRT TR T T T STAA T TT T T STORE THE PRADUCT INT T T T T T T
0141 01 ; THIS SCRATCHPAD
0162 5C LOCATION
oY T TRA TRANSFSR ACCUMULATNR R TA A~~~
0164 27 REO IF THE MULTIPLIFR TS ZERQ,
0165 ne CONTINUF WITH ALGNR]ITHM
TR T wA T T T DFCAT T T T T T U NTHRRWISE, NECREMENT MUCTIPLIBR
0167 16 TAR TRANSFER ACCUMULATNR A TO B
NisA R6 - LNAA LNAN THF ACCIHMULATOR WITH
TTIEY S IR T e T THE PROMICT STORFD IN e e
0154 5C THIS SCRATCHPAN ILOCATION
016R SR ANNA AND TN THE PRANDUICT THFE
ORGP T e TTOTTTOMULTIPLICAND AT THIS ANNRESS
0160 20 RRA RRANCH RACK TN AREGINNING
N16F 3 NF MULTIPLY SFOUENCE
TOIRFT TTTTRETT CTTTTT LMAAT T T TLOAN ANSWER it i o e
0170 01 SOUARED INTN
m7n sC ACCIHMULATNR A
TaIT2 T T 90 T T T SURATTTT TTTTTTTUSURTRACT THE ARTGINAL T T T T
0173 1n NUMRER FRAM ACCHIMULATNR A
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MNEMANTICS/

HEX HEX NES [m=al
ANNRESS CNANTENTS CNONTENTS CNMMENTS
0:76 2C BGFE IF ANSWFR SOUARED 1S GREATER THAN
075 ns OR EQUAL TN ARSIUME.T, GO TO NEXT ALGORITHM
0i76 7C INC OTHERWISF, INCREMENT THE
0?7 00 ANSWER ANND
9:7R 1F RETURN TN
0179 20 LLY SQUAR [N —_
0:7a E2 ANUTINE
078 95 LDAA- LNAN ACCUMULATOR A DIRFCT
017¢C 17 WITH FIRST NPFRAND
[LERL) 90 SURA SURTRACT NIRFCT FROM ACCUMULATOR A
0178 1n THE SECNNN NPFRANN
017F 97 STaA STORE ACCUMNLATNAR & NIR=CT _
D180 1F TN THIS TEMPNRARY LNCATION
0tAay 96 Lhaa LOAD ACTUMIILATTR A NDIRECT
0182 18 salbiont WITH FIRST NPERANN b
(ELE] 93 aAnNA ADN PIAFCT TN ACCUMULATOR A
N1%4 1F ; THFE SECNND NPERAND
01FS _97 STaA STORE AGCUMILATOR A DIRECT __
N8 2" IN THIS TEMPARARY LNCATINN
0147 r- LNAR LOAD THFE B ACCUMIILATNR WITH THE
0188 2c s MULTIPLIFR_FROM TKiS LNCATION
01RS PXS cL2A CLFAR ACCUMULATNAR A
01Ra 97 STAA STNRE THE PRAMICT IN
01818 21 Win THIS TEMPNRARY LNCATINN e Cagr e Ty
012¢C 17 TRA TRANSFEQ ACCUMULATPAR AR TN A
0180 27 REQ IF THE MII_TIALIER 1S 2E20, RRANCH
01nF 0A i TN THE NEXT _Ai GNR]THM
o19f %A NECA NTHERWISF, PMECREMENT THE MULTIPLIER
0190 16 TAR TRANSFFR ACCIIMULATNAR A TO B

019 94 __ __LNnAA LOAD THF ACCUMULATAR WITH THE _
n1s2 21 PRANUCT STNREN IN THIS TEMPORARY LOCATINN
0183 CL] annNa AND TG THE BPRANNCT

018~ _ _o0s_ _ _ MULTIPLICAND AT THIS ARNQRESS. ey deoy
N13§ 20 ARA RRANCH RACK Th AEGINNING 0OF
0156 F3 MULTIPLY ALRNRT THM
1687 9% LhaA LOAR ACCUMIILATOR A NIRFCT 3

TOeIesTT T T T2 i WITH TEMP VAL!'E AT THIS ARPRESS ~ — ~—
[ a7 STeaA STNRF ACCHMILAZTAR A NIRECT
c19a - 1€ IN VARTARLF NAME AT T=TS§ AANRESS
0198 — 139 TTTRTS T T T T TRETIURN FROM SURRNMUTINF i il il
Nisc 20 RRA CRFATE A SCRATCHPAN
nign n1 LNTATION FNR

T O1%F XX EXPNNENT ~ e e i i 5
0196 "4 LNaA SET RESINLT NF
nN1a0 01 F!pn~ENTlATrnM

TeTAYT TUTRT T T T TSTAA T T T Ty y S R

0142 in NANE

e 0143 96 LNaA LOAD VALUE NF

T0t1as 19 TTRes T T RRPONEBNT: T T LS e e e T TR

01A8 R7 STAA INTN

—
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MNEMONICS/
HEYX HEX NFCTImaL
ADNRESS CANTENTS CNNTENTS COMMENT S
0145 01 SCRATCHPAD
0147 9F LOCATION
01AR% 27 REQ TF EXPONENT IS ZERN
D149 —1F GO ON TN NEXT ALGNRITHM —~ =
01484 20 RRA CREATE A SCRATCHPAD
0148 o1 LNCATION F(Q
C1AC X X PRODUCT T T N i -
n1an nNA Lhan LOAND ACCUMUILATR R WITH THE
01AF 14 MULTIPLTER FaNMm TWIS LOCA‘I’IHN
TT0NAF 4F CLRA CLFAR ACCUMULATNAR &
o180 n7 STaA STNRE THE PRNNUCT IN
o181 01 THIS
LEE-T aC LncaTine ™ — - T T i
0193 17 TRA TRANSFER ACCUMU'LATNAR R TO A
LRI 27 REQ TF T=E MULTIPLIER IS IFRN, FEXIT
vias 1L ] THE MULTIPLIER LANG e e
01R6 LA NECA NTHERWISE, NECREMENT THE MULTIPLIER
0 .87 16 TaAR TRANSFER ACCUMYLATOR A TO B
188 B4 CDAA LOAND TACCIIMUILATAR
0189 01 WITH PRANUYCT STP ED
018a AC IN THIS LOCATINN
TTC19A° 9R TADNK APNTTO "THE PRADUICT THE — 77
¢18C 1n MULTTPLICANND AT TWIS ANNRESS
01en 20 ARA RRANCH RACK TO REATNNING
AR Rl T T T T T NR MULTIPLY ALGNRITHM T T T
a1 R& LDAA LOAD ACRUMILATPR A
oien 01 N WITH PRANUCT STNRED
T oI ACT T st IN"THIS LNRCATINN s 1L R S
o1c2 97 STAA STORE RESULT IN THWIS
cic3 in TFMPNRARY STNRAGE LOCATION
T 0YCeT TN TTTT TR T NECREMENT it aieida
01Cs 01 FXPANENT
f1ck e LNCATION
RN 1 f = e - 7 . DT | - /7 T TRRANCH RACK TN REGINNING
01cm ne AF EXPANENTTATION ALGNRITHM
0i1co ne LNAR L7AD THFE B ACCHMULATOR WITH THE
SEE 10 i NIVINEND FRAM TWIS LACATION —~ ~
01CR 4k cLeA CLEAR ACCHMIILATNR A
cicec 97 STaA STNRE THE QUNTIENT TN
i o % 1oy - O AN S T o TTT T T TRIS TEMPORARY LNCATINM T B
niICcF 17 TRA TRANSFER ACCUMHLATNRR R TO A
T1CE 90 SiIRA SURTRACT FRMAM THE NIVINENN THE
T OoOYNgTT T 0SS e TTTTVISOR AT THIS ANNRESS
n1nt 2R BMI IS THE NIFFFRENCE IS NEGATIVE,
cin2 (o] RRANCH TN THE NEXT ALGNRITHM
TN T TTI&TTT T TAR T T T ST ATHSRWISF, TRANSFFR ACCUMULATOR A TO R T
0ine 94 Lnaa LOAI® THFE ACCIIMILATNAR WITH THE
01ns 1€ OUNTIENT STMREN [N THIS Tenponanv LNCATINN
——0ins— GE————""""INCA " -— - - INCREMENT THE QIINTIENT S B
0107 20 ARA RRANCH RACK TN AEGINNING 0F
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MNEMONICS/
HEX 1FX NECIMAL
ANNRESS CONTENTS CANONTENTS CNMMENTS
oi1ne F3 DIVIDE ALGNR[THM
0in9 96 LNaA LNAN ACCUMULATN® A BYRECT
o1ina 1F WITH TEMP VA(!'€ AT _TH]3 ADDRESS
nine 97 STAA STORE ACCUMIILATOAR A DIRECT
cinc 1< IN VARTAALES NAME AT TWIS ADDRESS
01nn 35 RTS RETURN FRNM= Si3RNUYTINF "
01ir= 3F wa HALT EXECUTINN (WAIT FOR INTERRUPT)
020 TF JMP JuMP TN
01C= 0l _ THIS
C10F 50 HEX ADORESS
c124 an JSR JUMP TD SURROUTINE
0125 01 _ » BEGINNING AT THIS _
012~ 51 MEMORY LOCATINN
Q135 TE Jmp JUMP TO
01136 01 I=IS
0137 3R HEX ADDRESS
01138 TF JMp JUMP TO
01139 0L Punl THIS
013A 9C HEX ADNRESS
Q14n T JMP JUMP TO
014F o1 THIS heglryesiele
014F s Y HEX APDRESS

_PRAGRAM_STARTING ADNRESS 0100

TATAL MEMARY LISEN @ 479 AYTES

-
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SOURCF LISTING

REM THIS PRNGRAM NEMANSTRATES COMPILER NPFRATINN, 1
REM NN SNURCE PROGRAM ERRORS RESULTS IN TWE GENERATICN NF _MEX CNDE. 2
DATA 2.4.6 T, W, 3
FOR K=1 TN 6 &
S
6
7
]

RNIN T FRNM 4004
RFEAN A .R.C
GNSIA 13
I X=5 GNTN 15
9 WATAIT X TN 4006

10 RESTARE 10

11 NEXT K 11 -
—l2~7"sTAp T T T T R S oy e

13 LET X s (SOR(A+B)+K=T) = 2 13

14 RETURN 14
IS LET X7E (RAA) /2T - o s

16 RETHRN 146

17 END oo LT

OQOJ\JI’WN-

.
e+ ¢ — — i ——— —— — ——— e | ——— ion e - s - - - —
—— - = - - - - - —— - —_— i e P - ——
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ERRNR TAALF

ERRNR

SOURCFE LINE
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NO DIAGNASTICS GENFRATEN

MAXIMIM TEMPNRARY STORAGF USED -

—
—
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— —— e — e ———— - —— — e S8 et — ————— — —— —— — — S - —— e S ————— ————— s =i @i %= meem

KFYWNRN TABLE

LFT
GOTN
“TF
T0
TheEN
TRART
NEXT
GNsiiA
L ESTURN T
ST=? 10
AFw 11
“NHATA i ; - R
REaAN 13
RESTMRE 14
TRERNN 16— SIS SRR e
ST 16
END 17
TRRTAGT T . - AT
RNTIN . 19

BPNARR P N~

a
I
|

i s s e = i e - 3 — o S | SR RGeS, S Wy S e %= Vi e ey, [ ke
IS s i s . 2o A o e 55 B o (= =S P S, — = =1 = - r——— ——
— SIS s Yo/ ! TERp— s B S e g - - e —— —
DI . o i s s e i, S S R A o o e s i e v S S A
. e . S s e I —— = = i e . e o = SEN———
DI s o5 o S S e e S e ey e ) =N ey o = i b ———
e e o o e R . Sy . i e o
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TERMINAL TAALE

DB ~NIAS NN -

-l' AVie = nly w i+

»
[ ]
"]
—
"]

ATN 14

cos 1s

Ne= 16

EXP 17

INT m

LOG 19

SIn 20 . e

SQR 21

TAN 22

$ 23 - = e

LEQ 26

GFQ 25

NEO 26 P .. £
) 27
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INENTIFIFR TAALF

x 1

T 2

A 3

L] '3

Cc 5

X [ -

A - S . _ ~ e
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LITERAL TABLF

0

~N TN P NN -

(=]
=]
&

0,»

B NS NI W N[O
w
—
2

0 -
N
-
N
i

4004 14
—10 15
11 16
12 17
14 1.
16 19
17 20

————— - . —— —m——— - — —— e ——— —— e — = = —— -— - — . —
. e - . s+ - — o —— | i i ——— o —— e o e . et e e | e . et .
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UNTFNRYM SYMRNI, TABLE

sSYMsnL  PAINTER
LIT 1
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—TM 3%
LT 3
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NDATA TARLE

LIT TAL POINTER
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SARCF LISTING

REM THIS PRAGRAM PRNNUCES GENERAL FERRANR MFSSAGES,
LET A = 172RQ
CNM2IITE A+RA
JA  LFT A = 12
5 LET A = 12
123456 LET A=12
7 LET A=
3 STNP

& DN -

B NP W -




ERQNR TAARLF

ERRNR

178

SNURCF LINE

LINFE NUMREQR EXCEENS F{VE DIGITS
CHARACTERS FOIUND BEYOND CALUMN T2

TICCFASAL CHARACTFER GROUP
ILLFGAL CHARACTFR GRMiP
ILLFGaL CHARACTER GR™1P

TTCCFG AL KFYWORN FOLLOWS TINE /MBFR™ ~

LINFE NNFS NOT START WITH A VALID NUMRER

LAST PRNGRAM LINE MIIST RF END STMT

ABFMD) - SFVERF FRRMARS NETECTED.
CONE GENERATIMNM SUPPRESSFN,

|90CoPWPWN NG
|
|
:
1
]
|

——— i o —— - — - o - - oo - - — — - ——
e e . e m— o — s s o o - - - po —_— ¢ — e —



SMMCE LISTING

REM
REM

THIS PROGRAM PRNNUCES
AND [F STATFMENTS,

179

ERROR MESSAGES FNOR LET, RNIN,

LET A13 = §
LET A1 S =

LET X = SOR 2

O ~NT N WN -

10
11

RNIN 1%
ROIN S o7
RDIN S ERNM_P

RNIN S FRNM 4004
IF & + B THEN §
IF_A3R THFN B=x

» 4005

T12 1€ A=A THEN A+B e L
13 IF (A+R)=3) = T THEN §
14___sT™P L o _ 14
15 END - 15
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crsecmmmes - - - > - - aaseies e L eeama e ————— e e ——— — - — e —— - — % o ——

ERRNR TARLE

ERRNR SNURCE L INE

“YLLEGAL CHARACTER GRMIP 3 =
INENTIFIFR MUST ENLLNW LFT
EQUIAL SIGN IS NNT [N PRNPER PASITINN
TPARENTHESTS WMUST ENCLOSF SUNCTION ARG
VARTAALF NAME MUST FOLLOW RDIN
FRAM «()ST EOLLNWY VARIARIE NAME

DBINITPUWMPUW

THEY AnNRESS TMUSTTEALLNW FROM -
MLTIPLE FNTRIFS FNR HEX ADDRESS
REL., NP. MUST FOLLOW FIRST COANDITINN 10
TINVALTIR TCNMMAND FOLLOWS CONPITION  — — "1y~~~ — T T T T/ T/
INVALID CAMmMAND FOLLNANWS CONDITION 12
UNEQIAL NN, NE LERT AND SIGHT PARFN. 13
TREC. NP, MUST TENLLOW FIRST CONDITINN. — 14 T e T
0
0
“ABFNNT= "SEVERF "ERRNRS NFTECTEN. 0 iy
CNNF GENERATINN SUPPRESSEN, o
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SAMIRCF LISTING

REM THIS PRNGRAM PRNNIICES ERRMR MESSAGES FNR NATA, RETURN, STNP,
REM., WRTAUT. GNTN, RESTORE, RFAN ANN ENN STATEMENTS
NDATA A,R.C Y i 5

1
2
3
PATA 1 2 3 o
RETURN TN A 5
’ A

?

R

3

Y

6 STNP EXECITION
G ¢ WRTAUT 18§
8 WRTN:'T A INTD 4004
T9 T WRYMOT TR TN A i =
10 WRTNIIT A TN 9006 .9007 i0
11 GATN A . 11
ST 2ST -0 o - - ST A SR S e R R e e
13 RESTORE A 13
14 READ A2 14
18" READ A RCT T T/~ o T DR ]
16 ENN EXECHTINN 14
17 EaD 17
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FRROR TARLE

ERRNR SNURCF LINE

ILLFGAL CHARACTFR GRNUP 6

ILLEGAL CHARACTFR Gamyo A

~ILLFCAL CHARACTFER GRMUP 14 PLEa

ILLFGAL CHARACTFR GROUIP 16
NATA ENTRIES MIST RE NUMERIC 3
_COMMAS REQUIREN RETWEEN NATA VALUES &
TCHARICTFRS APPFAR AFTER RETIIRN STMT 5
7
[
9

VARI28LF NAME MIST FOLLNW WTOUT
_TN_M ST FALLCW VARTARLE_NAME

THEX anARESS MUST FLOWw TN

MUILTTOLE ENTRIFS FNR HEX ANNRESS 10
_LINF Nuymeca MiST FOLLDw_GATN STMT 11
TMIULTIPLE aRGIIMENTS IN GATA STMT 12
CHARACTFRS APPEAR AESTER RFESTNRE STMT 13
REAM ARGUMENT MUIST RFE A VARIARLE NAME 16

TCAMMAS RENIIRED RETWEEN REAN ARGUMENTS 15

0
0
ASFENN - SFVERF ERRNRS NETECTEN, o}
CNNFE GENERATINNM SUPPRESSFD, 0

o ———— o ———————————

- OSSN r— ——— . —— ——————————

cam e e = e Ee—— - —————— o —— —  ——
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SNUIRCE LISTING
1 REM THIS PRNGRAM PRNANUCES ERRAR MESSAGES FOR NFXT, GOSUR 1
2 REM AND FPR STATEMENTS. 2
3T FR 12 TA A 3
o FRR L 1 = TN 7 o
5 FOR L=21.5 TN 2.5 5
&  FMRTAST = 1 TA T 6
7 FAR A =1 7 7
] FAR A =1 TN 7 R
5 EMR"A = 1 TOD TASY 9
10 FM A =1 TN 2.5 10
11 F"3 A =1 TATLET K = 1| U 11
T2 BRTA = 1TTOT7 STER AST = ' 12
13 FAR A = 1 TN 7 STEP 1.5 13
14 FIR A =1 TN T X ML 14
TT5 T ONEXT 12 ik = S e e G Fas R T
16 NEXT O 16
17 NEXT L 1 17
I8 GASUA A e i 18
19  GASUR 1 2 19
20 NEXT A . P 20
21 FND T 21
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ERROR TABLE

ERRNR SDURCF L INE
ILLFGAL CHARACTER GRAOYP L
ILLEGAL CHARACTER GRAUP 9 N
ILLEGAL CHATAGTER GRNIP 12
INENTIFIFR miST FOLLOW FOR 3
EQIIAL SIGN IS 4NT IN PRNPFR PASITINN 3
LITFRAL PREIENING TN IS MAT INTEGER 5
INENTIFIFR MUST FOLLOW FAR &
TO IS MISPLACEN NR MISSING 7
_POS. INTFRER NR VAR. MUST_FENLLNW TN 9 _ P
TUITRR AL ENLLNWING TN IS NDT INTERER 10
ONLY STFED MAY FOL'.Ow [NTFGER AFTER TO 11
PASITIVE INTEZFR 4UST FOLLOW STEP 12 . SRS
LITERA: FOLLNWING STEP [S NOT INTERCGR 13
ONLY STE® MAY FNLLNW INTFGER AFTSR N 16
_NEXT_MUST RE_FOLLOWED AY A VARTABLE 15 -
TIMPRNSFA FNR - NEXT PAIR 16
IMPRMPFR FNR = NEXT PAIR 17
LINE NIMASI MIIST FNLLOw GOSUR _STMT 18
MULTIPLE ARGUMENTS IN GNSUR STMT 19
0

e e 0
ABENN = SEVERF FRRNAS NFETECTEDN. 0
CONE GENFRATICN SUPPRESSEN. 0




185

APPENDIX D

Model Railroad Control Program
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MNEMONICS/
HEX HEX NDECIMAL
ADPRESS  CNNTENTS CNNTENTS CNMMENTS
0000 00 000000000 NATA .
orol 20 000000032 NATA
0002 na 000000010 NDATA iy
0003 ) nn0000128° NATA
0004 01 000000001 NnaTa
0005 40 090000064 NaTA
090A 02 000000002 naTa
ooe7 S0 000000144 NATA
0058 ne ___0n0Q0000« DATA S
0073 00 000000000 NATA
cona 01 000000001 NATA
00nR %0 000000064 NATA
0a0¢ 01 000000001 CONSTANT
500 63 000000099 CNANSTANT
0N0F 02 000000002 CNONSTANT
00%F no 000000000 CONSTANT
noio 20 000000032 COMSTANT
0011 0a 007N00010 __~ CONSTANT
oni12 8n 000000128 CANSTANT
0013 %0 000000064 CANSTANT
nole 9n 000000144 _CONSTANT __
0015 YA 000000004 TCONSTANT
014 03 000000003 CONSTANT
__om7 __FF _ 000000255 _CONSTANT __ ey e __
TTTAAA 0s ~ 000000005 "CNNSTANT
0r19 a6 000004006 CNNSTANT
0D 06 00000000k CONSTANT B
001R 07 000000007 CONSTANT
0n1c AS 000004008 CONSTANT
0017 o8 _________000000008 CONSTANT —
001E A7 000004007 CONSTANT
ocnle 63 0N0000009 CONSTANT
___0c20 50 000000080 CNNSTANT Sile SIS
tn a1 L) 0NN0G0O011 CONSTANT
0022 €9 0NN000201 CANSTANT
0023 ne 000000012 CPNSTANT
— 662a ~___o0n T n0000001I3 T CONSTANT — _ *
6n2s ne 000000014 CONSTANT
1026 0F 000000015 CNNSTANT
0027 177 000000016 COMSTANT —  ~— —77 77
002% 11 0N0000017 CONSTANT
1029 ba 001000100 _ CONSTANT A e
0024 12 nono0o01s CONSTANT ~—
6629 11 000000019 CONSTANT
nozac 14 000000020 CNNSTANT
— anen CA T T T 000000200 T T CONSTANT T T T T 7T e e
nn2e 15 000000021 CNNSTANT
nnze 16 000000022 CNNSTANT
o0 17777 000000023~ TCANMSTANT T T T T
0031 18 000000024 CONSTANT

v s



MNEMN I1CS/
MEX MEX NECIMAL
ANNRESS CONTENTS CNNTENTS COAMMENTS
0032 19 000000025 TENNSTANT
0ni3 14 : 000C0N0024A CONSTANT
003 1R 000000027 CNNSTANT
= 0038 84 T TNH00004006 —  CONSTANT
0034 55 000000101 CINSTANT
0037 66 000000102 CLNSTANT
013 CA 600000202 CIINSTANT =
0039 CA 000000203 CONSTANT
0034 cc 0N"000204 CONSTANT
N0 T T ChT T T T 000000205 0 T CONSTANT T T TTTTTTTT T T
003C CF 000000206 CNNSTANT
0n1n CF n00000207 CANSTANT
TTOO3F T T DO T00N000208 T TTCONSTANT T T T T T T T
0013F N c00c00209 COANSTANT
N0n n2 000000210 CANSTAMT
D0%Y s . S 00000021y ~ T COANSTANT — T T T
562 XX XXXXXXXXX n
0743 XX XXXXXXXXYX c
s & XXXXOXXX XK 5 * = T T T T
00es XX XXXXXXX XX p1
0N&A XX XXXXXXXXX N
T T T T T XX KX K ————
nr .8 XX XXXXXXXXX p
06 49 XX XXXXXXXXX L
TTONTEE T XX T UTXXXXXXXXX T T T TEMPORARY STNRAGE LOCATION T T T
004R XX XXXXXX XXX TEMPORARY STNRAGF LOCATINN
o:0n (] Lnx RESET INNEX REGISTER TN
minI no - TTTOP TOF NATA TAALE STARTING et
o102 00 AT ADBRFSS 0000
0103 96 LNAA LNAS ACCUMLATNR A DIRECT
T miee T TN\ TTT T T T T TTTTTTTTTTWITY CONSTANT AT TWIS ADNRESS T
0105 e7 STaA STAORF ACCUMULATNR A NIRECT
0106 4> IN VARTARLS NAME AT THIS ADDRES:
TOINT T T 86 T T TUMAA T T T LIAD OATA STNRED [N VARIARLE T
0109 &2 AT THIS ANNRESS INTO ACCUMULATOR A,
0in9 AT STAA THEN WRITF [T TN
R L e T T UTHE AUTPUT NEVICE RESINDINGS ~ T T ——
010m 06 AT THIS HFX ANDRESS
010c %6 Lnaa LNAN ACCUMILATNR A DIRFCT
G (1 s B [, G e T e wTTH CNNSTANT AT THIS ANDRESS™ &~ —~ " ———
010F 97 STAA STNRE AGCUMULATNR A DIRECT
010F w3 IN VARTARLE NAME AT THTS -ANDRESS
—O0TIN TTTT96 T~ TLNEA T ~— (DAN NATA STNRED TN VARTARLE ~— T —— o
0111 43 AT THIS ANPRFSS INTN ACCUMULATOR A,
o1z 7. STAA THEN WRITE [T TN
T TR T T Tt e s~ AUTRPHOT NEVICE - RESINIAG i snm—m
otis ns : AT THIS MEX ANNIESS
0i1s 96 LNaa LNAN DATA STNRED IN VARIARLE
—COTI& T T &I T T~ - -~ —=—— - KT THIS ANNRESS [NTO ACCUMIILATNR A, — ——

0117 RT STAA THEN WRITITE 1T TO

——— . = = 5 s
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MNEMONICS/
HEX HEX NECIMAL
ANDNRESS CANTENTS CNNTENTS CNMMENTS
011A %0 THE NUTPUT DEVICF RESINING
0119 07 AT THIS WEX ADNRESS
n1la 96 LNAaA LOAD ACCUMUOLATOR A DIRECT  __ __ =~
0118 20 WITH CONSTANT AT THIS ANNRESS
oilc 97 STAA STORE ACCUMULATNR A DIRECT
c11n ol IN VARTARLFE NAME AT THIS_ADNRESS__ .
GilE XX XXXXXXXXX RRANCH INSTRIUCTION = TN B8F FTLLED IN LATER
011k XX XXXXXXXXX RRANCH TNSTRUCTINN = TN BE FILLED TN LATER
0120 XX_ _XXXXXXXXX RRANCH INSTRUCTION = TN RE FILLED IN_LATER
0121 96 LNaA LOAD ACCUMUILATOR A DIRECT
0122 18 3 WITH CONSTANT AT THTIS ADPRESS
0123 97 STAA STARE _ACCUMIILATOR A DIRECT _ .
0124 PN IN VARTARLE NAME AT THIS ADDRESS
0125 XX XXXXXXXXX RRANCH INSTRUCTINN - TN RE FILLEN IN LATER
0125 XX XXXXXXXXX__ ___RRANCH_INSTRUCTINN = T0 BE FILLEN IN_LATER
n127 XX XXXXXXXXX BRANCH INSTRUCTION = TO 8E FILLED IN LATER
N12% 94 Lhaa LOAN ACCUMULATO® A RTIRECT
n123 0F WITH CONSTANT AT_THIS ADNRESS
ni2a 97 STAA STORE ACCUMILATNR A NIRECT
0128 65 IN VARTARLF NAMF AT THIS ADDRESS
nia2c 96 LNaa LNAD _ACCUMILATNR A OIRFCT_
012p oc WITH CONSTAMT AT THMIS ADPRESS
0126 97 STAA STNRE ACCUMULATAR A DIRECT
012F oh IN VARTARLE NAMF AT THIS ANDRESS
013a T Y'Y ) T TLDAN FIRST ARGUMEANT
0131 A INTN ACCUMIILATOR A
0132 90 SIIAA SURTRACT SECNND ARGUMENT
0133 23 FRAM FIRST ARGUMENT
0134 2F RLF IF RESULT NFE COMPARISAN IS TRUE
_0135 o’ " ARANCH TN NEXT STATEMENT

0136 XX XXXXXXXXX ARANCH TNSTRUCTINN = TN BF FILLED IN LATER
2137 XX XXXXXXXXX ARANCH IMSTRUCTION = TN BE FILLEN IN LATER
013A XX L XXXXXXXXX RRANCH INSTRUCTION = TO BRE FILLED_IN LATER
9139 94 LNaA LOAN ACCUMIILATOR A DIRECT
0113a ne WITH CONSTANT AT THIS ADNRESS
013R 37 STAA STORE ACCUMULATOR A NIRECT =
013¢ T’ e TN VARTARLF NAME AT THIS ADPRESS
0110 25 LNnaa LNAD FIRST ARGUMENT
013F 7 INTN ACCUMIILATAR A o e
A13s ~3n SURA SURTRACT SECONN ARGUMENT
0160 29 FRAM FTRST ARGIIMENT
are] - 2F ALF TF_RFSULT NF COMBARISNN 1S TRUE

T 0e2 n3 RRANCH TN NEXT STATEMENT
N143 Xx XXXXXXXXX ARANCH TNSTRIICTINN = TN AE FTLLEN IN LATER
0144 XX XXXXXXXXX RRANCH INSTRUCTINN = TO RE FILLEN TN LATER

T OieRT T XY T T T o e xxxxx T T~ RRANCH INSTRUCTINN = TN RE FILLEN IN LATER
0146 XX XXXXXXXXX SQANCHM INSTRUCTINN = TN AF ETLLEN IN LATER
01467 XX XXXXXXXXX RRANCH TINSTRUCTIAN = TN RE FILLEN IN LATER
LEYA) XX XXXXXXXXX T~ ARANCH INSTRUCTIAN - TN BE FILLEN IN LATER
0149 94 LNAA LNAD ACCUMIILATAR A DIRFCT
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MNEMNANICS/
HEX HEX NECTMAL
ADNRESS CANTENTS CNNTENTS COMMENT S
N14A «7 WITH FIRST NPFRANA
0148 9R ADNA ADN FIRECT TN ACCUMULATOR A
Ni1ac ot THE SECNOND NPERAND
1&h 97 (37Y) STORE ACCUMIILATAR A NTRECT
N14k &A IN TWIS TEMPNRARY LQOCATION
0145 94 LNaa LNAD ACCHMUILATIR A DIRECT
7180 &a ~ WITH TEMD VAL UE AT THIS ANNRESS
0151 97 STaa STORE ACCUMULATNR A DIRECT
0152 &7 IN VARTAARLE NAMFE AT THWIS ADDRESS
TTODISY TR T UTTOUOXXXXXXXXXT 7T T TARANCK INSTRUCTINN - TN BE FILLENTIN LATER
01s4 XX XXXXXXXXX ARANCH INSTRHCTIAN = TN SE FILLEN IN LATER
018&S XX XXXXXXXXX ARANCH INSTRNUCTIAN - TN AF FILLEN IN LATER
TTOSe T T T XX T T T TXRXXXXXXXY T T T RRANCH INSTRUCTINN = TN BE FILLEDTIN LATER
0157 XX XXXXXXXXX RRANCH INSTRUCTINN = TN BRE FILLEM™ IN LATER
015" XX XX XXXXXXX RRANCH INSTRUCTINN = TN BE FILLEDN IN LATER
0159 9& LPAA T T LNAN ACCUMICATAR A PIRECT ——  — —
01=4A Ln WITH INENTIFIER VALUE AT THIS ADDRESS
0158 97 STAA STORE ACCUMIILATOR A DIRECT
n1sC %23 AINTTEMPNRARY STNRAGE AT THIS ADDRESS
018n 95 LNAA LOAN ACCHMIILATAR A NTRECT
N15F 0e WITH COMSTANT AT THIS ANNDRESS
—TTovsFT 9T STAA STNRE ACCUMULATOAR A DIRECT —
0140 4R IN TEMPPRAR™ STIQAGE AT THIS ADNRESS
0161 96 LNaa LNAD FIBST ARGIINENT
T DeRT  TeaTT INTO ACCUMULATAR A~ ~ 77 == °~7
01613 90 SURA SURTRACT SECTND APGUMENT
0164 4R FRAM FT2ST ARGIUIMENT
LALE 27 RFQ IFRESULT NFE COMPARISON 1S TRUE
0164 03 RRAMCHM TN NEXT STATEMENT
0167 XX XXXXXXXXX RRANCH TNSTRUCTINAN = TN BE FILLEN IN LATER
D1#% XX T XXXXXXXXX —~~ RRANCH INSTRUCTINN = TN RE FILLED INTATEXT
01e9 X X XXXXXXXXX RRANCH INSTRIICTINN = TN BRE FILLEDN IN LATER
0164 96 LNaa LOAD ACCUMULATRR A DIRFCT
TTTUI6R e WITH CANSTANT AT THRIS ADMAESS™ —
014C 37 STAA STNRE ACCUMII_aTNR A PI2ECT
£1&0 &5 IN VARTARLF NAME AT THIS ADNRESS
TTTOTEF T T T 96 TLMAATT T TULOAD CACTIMILATRR A DIRECY T T T s e
016F 4R WITH INENTIFTIFR VALUF AT THIS ADNRFSS
0170 97 STAA STNRE ACCUMILLATR? A NTRECT
e § 1§ o ¢ Nnen—— 5 TN TEMPRRARY S™MRAGE AT THIS ANDRESS. —
n17z 96 LNAA LOAD ACC!'MULATAR A NIRFCT
ni17» ne WITH CNNSTANT AT THIS ADDRESS
TUPATES TTTTTYT T  TUSTAR STMME 27CUMIIL TR A DIRECT ~—~
n17s 4R IN TEMPrARY STNEARFE AT THIS ADPDRESS
V174 9 LNaa LNA™ FIRST ARGIUIMENT
——mTT - TTeA TTTTTT T O TTTUTTTTINT ACITIROLATNAR 8 T =
017w 9n ILYY SHATIACT SECNNN ARGUMENT
n179 %A FSIM FIRST ARGUMENT
T NTTR T T 27T T RRQTT T TTTT T T= RES(".T NE COMPARTSAN IS TRUETT T T
0178 013 ARANCH 70 NEXT STATEMENT

—— e . i 2+ = e+
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MNEMONICS/
HFX HEX NECIMAL
ANNRESS CONTENTS CONTENTS CNMMENTS
01772 XX XXXXXXXXX RRANCH INSTRUCTINN = TN BE FILLEDN IN LATER
o1Tn XX XXXXXXX XX BRANCH INSTRUCTINN = TD ARF FILLEN IN LATER
Q17TF XX XXXXXXXXX RRANCH TNSTRUCTINN - TN AE_FILLEN IN LATER
017= 96 LDAA LOADN ACCUMULATOR A NDIRECT
0180 0F WITH CONSTANT AT THTS ANNRESS
01R1 97 STAA STORF_ACCUMUILATAR A DIRECT _
0iR2 %5 TN VARTAALF NAME AT THIS ADDRESS
01”3 94 Lhaa LOAN ACCUMULATOR A PIRFCT
0184 4k s WITH FIRST OPFERAND
0185 9R ANNA ADD PIRFCT TN ACCUMULATOR &
0124 oc THE SECNND NPERAND
0187 971 STAA STNRE AccunnLarnn A NIRECT _ _
O1RR Y TN THIS TFMPrRARY LOCATION
01723 96 Lhaa LNAD AcrunnLn NR A NIRFCT
01RA %A WITH TEMP VALUE AT THIS ANNRESS
01°R 97 STAA STARE ACCUMIILATAR A NIRECT
08¢ “b IN VARTARLFE NAMF AT THIS ADNRESS
N1RN XX XXX XXX XXX ARANGH _INSTRUCTINN = TN RE FILLEN_IN_LATFR
~RE XX XXXXXXXXX ARANCH TINSTRUCT'AN = TO BF SILLEN IN LATER
018F XX XXXXXXXXX RRAMCH TINSTRUCTICON - TN AE FILLEN IN LATER
0190 CF LOX RESFT INNEX _REAISTER TN _
0191 no TP NF NATA TARLF STARTING
0192 no AT ANDPRFSS NOCO
0193 XX XXXXXXXXX RRANCH TINSTRUCTIAN = TN AE FILLEN TN LATER
0154 X X XXXXXXXXX RRANCH TNSTRICTINN = TN BE FILLEN IN LATER
0195 XX XXXXXX XXX RRANCH TNSTRUCTIAN = TN RE FILLED IN LATER
0196 e - WAl HALT ExSCUTION_(WATT FNR_INTERRUPT)
0197 L} I.NAA LNAN NATA FRMNM INPUT
nionm &0 NEVICE AT THIS ADNRESS
193 ne INTO _ACCUMIILATNR A, THFEN_ &
0134 97 STAA STARE NATA TN VAR TARLE
019R 'y ] NAME AT THIS ANNRESS
ni18c 94 LNaA LNAD ACCHMULATNR A NIRECT.
6190 LR WITH IDFENTIFIFR VALUE AT TH[3 APNRESS
N19F 97 STAA STARE ACCUMIILATNR A NTRECT
013F %A IN TEMPNRARY STNRAGE AT THIS ANDRESS
G120 96 LPNAA LOAD ACCUMIILATAR A NIRFET
0141 45 WITH TDFNTIFIFR VALUFE AT THIS ADNDRESS
0n:a2 97 STAA STARF ACCUMIILATOR A NDIRECT
(a3 «’ TN TEMONRARY STNRARE AT THIS ADPRESS
0184 94 LNAaA LAAD FIRST ARGUMFEMT
n12s %A INTN ACCUMNHILATNR A P L0
T 0146 9n T IE T T SURTRACT SFCOND ARGUMENT
0147 &R FROM FIRST ARGIIMENT
N1am 24 ANF IF RESULT NF CNMDARISAN TS TRUE
0T Ty T T ARANC A TN NFXT STATEMENT e
C1AA XX XXXXXXXXX ARANCH TNSTRIICTIAN = TN BE FILLED IN LATER
01AR XX XXXXXXXXX RRANCH TNSTRUCTINN = TN AE FILLEN TN LATER
o1ac— X X XX XXXXXXX — T RRANCH TNSTRUCTINN = TN 3 FILLEN IN LATFR
014n XX XXXXXXXXX RRANCH TINSTRUCTINN = TN AE FTLLEN IN LATFR

e, S
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MNFMANICS/
HEX HEX NECIMAL
ANNRESS CANTENTS CNNTENTS COMMENTS
01aF XX XXX XXX RRANCHINSTRUCTINAN = TN '8F FILLEN IN LATER
01AF XX XXXXXXXXX ROANCH TNSTRICTYAM = TO RE FILLED IN LATER
01en 39 RTS RETHRN FROM SURRNUTINT
GRL) A% “LnaaTxX L0AD DATA INTN ACCUMULATOR A USTNG
01R2 on INREXEN ANPNRFSSING WITH ZERN NFRSET
0183 97 STAA STORE NATA NTRECT INTN VARTABLE NAME
L Y S - AT THIS 7ERN PAGE ANNRESS
01RS L] TNX INCIFMEMT [NREY REGISTFR
01R6 94 Lnaa LNAD DATA STNREN [N VARTARLE
TTONRT T 7T &4 T T T UTTUTTTTTTTTTTITTT AT CTHIS ADNRESS INTO ACCUMULATOR A,
nisn AT STAA THEN WRTTE 1T TN
01R9 4n THE DUTPHUT NEVICF RESTNING
T0usAT T T 08T T T TTUTT T T AT TTHIS HEX CAPNRESS =
n1RR 94 Lnaa LNAD ACCIIMIJLATSR A& DIRECT
018C nc _WITH COMSTANT AT THIS ANNRESS
0180 97 ~ STAA T T STNRE ACCUMULATAR A DIRECT =~ e
01RE w7 IN VARTARLF NAME AT THIS ADDRESS
01RF 96 Lnaa LNAD FIRST ARRIIMENT
SEE I SRR 7 o e T i INTAN TACCOMULATOR a7~
011 90 SIRA SURATRACT SFCOND ARGIMENT
nic2 10 FROM FIRST ARGUMENT )
meT 2F RCF — TFTRESULT NF CNMPARTISNN IS TRUE
ntce 03 RRANCH TN NEXT STATEMFNT
ni1cs XX XXXXXXXXX RRANCH TNSTRUCTINN = TN RFE FTLLEN IN LATFR
01C8 XX AXXXXXXXX ™ "RRANCH TNSTRUCTINN = TN RE FILLEN IN LATFER’
01c? XX XXXXXXXXX RRANCH TINSTRUCTINN = TN RF FILLEN IN LATER
Nice 9% LnaaA LNAN ACCUMIILATNAR A NIRFCT
01¢9 oc R WITH CONSTANT AT THIS ANNRESS
o1ca 97 STAA STARF ACCHMILATAR A NI{RECT
0128 49 TN VARTARLE NAME AT THIS ANNRFSS
oi1ce 96 T T TTTTTUNAA . LNAN "FTRST ARGIIMENT — N
01¢cn &9 INTA ACCUMHILATNR A
01CF 9n ILY Y SHRTRACT SECCND ARGIIMENT
—oieR T T e T FRAM FIRST ARGIIMENT Tt T
0100 2F RILF TF RESULT NFE CNAMPARTSNN TS TRUE
niny n3 RRANCH TN NEXT STATFMENT
TN XX T T XXX XXX XY T T RRANCH TNSTRUCTINAN - TN REETLLEN INTLATER
n1n3 XX XXXXXXXXX ARANCH TNSTRICTIAN = TN RF FTLLEDN IN LATER
01ns XX XXXXXXXXX ARANCH TNSTRUCTINN - TN AF FTLLEN IN LATFR
Gl — g6 TTLPAA T T T T LNAM CACCHMIILATAR A DIRFCT e
01n4 oF WITH CONSTANT AT THIS ADNRESS
0in7 97 STAA STNRE ACCUMIILATOR A NIRECT X
R TT TTaL T TTT T T TTIN VARTARLF NAME AT THIS APDRESS *~ —— —  —
01"N9 94 LNAA LNAD ACCHMIILATAR A NTRECT
01nA 0fF WITH CNNSTANT AT THIS ANNRESS
— 1M - QT "= - - S§TAK - T - " STARE ACCUMIMLATAR A DIRECT -~ -~ — - ——
ninc Ll IN VARTARLF NAME AT THTS ANNRESS
0100 94 LnaA LNAD ACCUMHLATAR A nxn:c'r
AR S s ¢ - ———— ————yI'TH FIRST NPEQANN - - h =
C10F 98 ANDA ADD NIRFCT TN ACCUMNILATOR A
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MNEMONTICS /
HEX HEX DFECIMAL
ANNRESS CNNTENTS CNNTENTS CNMMENTS
01F0 oc THE SECNANA NPERANN
0171 97 STaa STARE ACCUMIILATNR A DIRECT
N1F2 44 IN _THTS TFEMPARARY LOCATION
01F3 96 ILNAA LNAN ACCHMULAT‘R A NDIRECT
01F& %A WITH TEMP VALUE AT THIS AONRESS
01F5 97 STAA STORF ACCUMIILATOR A DIRECT
01F6 49 IN VARTARLF NAMF AT THIS ADDRESS
01F7 XX XXXNXXXXYX RRANCH TNSTRUCTINN = T 8E FILLED IN LATER
01FR XX XXXXXXXXX RIANCH INSTRUCTINN = TN _RE FILLEN IN LATER
n1=9 XX XXXXXXXXX RRANCH TNSTRUCTION = TN BE FILLED IN LATER
C1FA 94 LNAA LNAD ACCUMULATOR A NIRFCT
01<8 &7 e WITH FIRST MPRFANG
0:°¢C 9R ANNA APD DIRFCT TN ACCUMULATOR &
0170 oc THE SECCAND N2E8aND
01FF 97 STaA STORE ACCHMULATNR A _NIRECT
0iFe LA IN THIS TEMPNRARY LOCATINN
0170 96 Lhaa LNAN ACCHMHLATRR A4 NIRFCT
N1F] 48 e WITHW TEMS _VALIE AT THIS_ANNRESS
01:2 97 STAA STORE ACCUMILATNR A DIRECT
NiF3 &7 IN VARTARLF NAME AT TH4{S ANNRESS
f1Fa XX _XXXXXXXXX  RRANCH_TNSTRUCTION = TN _RE _ETLLEN JN LATFR
0.t XX TXXXXXX XXX RRANCH TINSTRUCTINN = TN RE FILLEN [N LATER
0154 XX XXXXXXX XX RRANCH TMSTRICTINN = TP BE FILLEDN IN LATER
01F7 9k Lnas LNAD NDaTa STNREN IN VARTARLE
C1FA [ AT THIS ANNRESS INTN ACCUMULATOR A,
C1F% RY STaa THEN WRITE IT TN
0172 an ___THE NUTPUT _NFVICF QAE3INING
0123 04~ T AT TWIS WEX ADPRESS
017C 39 RTS RETURN FRNM SIARMUTINF
CLED 3k wa 1 HWALT EXFCUTINN (WAIT FNR INTERRUPT)
011F AN 48R JUMP TR SUIBRANTINE
G11F 01 REGTNNIMG AT THIS
ni20 A& MEMNRY LACATINN .
0128 L JSR JIiMP TO SHARNYUTINE
0126 ot REGINNING AT THIS
0127 84 MEMNRY LNCATION
0136 TE T JMP Jume T g
0137 01 THIS
0138 90 HEX ADNPESS
01e3 ~ ~  7F JNP Jume TR~ T T TTTTTTT e
0144 01 THIS
0145 56 HEX ADNRFSS
014A AN JSR JUMB TH SHARAUTINE
0147 01 REGINNING AT THITS
014m 97 MEMORY LNCATINN
EEE) 7E Jup T JuMe TO T
0154 01 ™IS
0158 3n HEX ANDRESS
0T8%— —— 'An JsA JUMPT TN SURRAYTINE — ~ ~ 7
0157 01 REGINNING AT THIS

e e . e e . — - —— ——— — s s = e .
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ADNRESS
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MMEMANICS/
NECIMAL

CNNTENTS CNMMENTS

a15n Al
0167 TF
N168 01

TMEMARY LNACATIPN T T T SRS i
J'we TO
THIS

Jmp

0169 6F
0:7¢C TF
ci7n .01

HEX ANNRFSS
Jume TN
THIS

Jup

TR 83~
0123n TF
N1AF 01

HEX TAPDNRESS
JUMP TN
THTS

JMp

01RF 30
0193 TF
0% 0l

o8 2C
ND1aA Tc
01A3 01
— i . RpiT— "
0i1an TE
01AF 01

O1AT 97
01¢s TF
01CA 0

01¢c? ET
0inz TF
[k} Cc1

T HEX ANNE=SS T T o 5 = ey il < oA et
JMP JumMp T/
THIS
TUTTT mEX ADPRESS T T T - T A
JMp JuMp TO
THIS N _ R
Cr THEXY ANNDRESS —
Jmp JUMP TN
T=IS
T TWEX ANDDRESS T T T o
JMp Jump TO
THIS Ll

HEX TADNRFSS T
JiMp TN
TRIS

Jup

s T TRA T
0:FY 7F
O1Fe 01

T HEX ANNRFSS . =5 T TN e
JMp JumP TO
THIS T I

—iey——e—
0Li%a T
Ni=5 01

HWEX ADNRFESS ~
JumMP TN
THTS

JMp

T1F4 "TRE

—MEX ADPRESS — T ot

PRMUIRAM STARTING ANNRESS 0100

TATAL MEMARY HSEN

S10 RYTES

- e ———
—— e = —— -——— - - >, - -
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1 REM THIS PRNGRAM NRIVES WN R.R. SWITCHES 1
2 NDATA 0, 37. 10, 12%. le 644 2. loby 4o O 1, bk 2
3 REM INITIALTZF PIA 3
s LET N = 255 A
5 WRTINUT D TN 4006 S
6 LFT C = & s
7 WRTAHT C TN 4005 7
ol WRTANT _C TN %007 . R
9 REM SFT ALL SWITCHFS STRAIGHT THROUGH 9
10 LET S = an 1n
_11___GNSnA 201 11
12 LET S = § 2
13 GASUA 201 .3
14 REM REGIN MAIN PRMGRAM = 14
1S LET Pl = 7 15
16 FAR N =1 TN 12 16
17__FNR x = 1.Tn 100 —r 17
18 GASUR 100 18
19 MEXT K 19
20 _ 6ASIA 200 — _ 20
21 IF ? = 2 THEN LET P1 = 1 21
22 IF P = 1 THFN LET P1 = 2 22
23 NEXT N e 23
24  RESTNARE 24
25 &ATH 16 25
264 sTNP i e g 26
T27  AFM STARANTINES 27
100 RAIN E ERMAM &0N06 28
101__TF P _NEQ P1 GOTN 100 E 29
102 RE7:AN 3n
200 REaAN § 31
201 WATNIT S TN 4006 - L Bman. was oa e 3 32
202 RQEM NELAY FNR SWITCH RESPNANSF 23
203 FNR K = 1 TA 32 34
204 _FOR L = 1 TN 32 ke 35
206 LFT S = n 36
205 LFT S =0 37
207 NEXT L 35
T20R”R  NEXT KT T T T T [ - 39
209 WATPUT S TN 4006 40
210 RETURN el
211 BND T T T T B e e T = 42
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v fm e e e mms e =t e . . . e . es e e -

FRROR TARLE

FRRNR SOIIRCFE LINE

N HIAGNASTICS GENERATEN = )

MAXIMIM TEMPNRARY STORAGFE USED -

— ———— — s —— s —— — e =
et e awe e meemm e s
— —— - I L e
¢ — - e —" e @ —— .+ —— o +iw - e ——  ——— i ———— i AD——
— . —am— s - S -— ————— — ———— - ——
— . . e = <% o e = s —— - e = - —_—— S ————
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KFYWNRN TARLE

LFT
G1TH
Is
™
Jusy
FNR
NEXT
GNSNA
RETIIRN
STEP in
RFM 11

O‘Di:}.ﬁhﬂ\)-‘

DATA 12
REAN 13
RESTARE e .
FRNM 15
sTNP 16
ENN 17
WRTANT 1R
NN 19

.
— — —— —————————
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- 1
+ 2
> . D) R e e i
= '3
A S
= [}
( 7
) L]
— s e R S S s -
< 10
. o |
U | el e W e e e R R e e
ABS 13
ATN 16
R ={a k- ] g L T oI e e
NEE 16
EXP 17
T INT 17 T O e
LNG 19
SIMm 20
L 210 T T
TAN 22
s 23
L=0 24 SN - - R
GEN 25
NFEQ 26A
—CFq 27 e R TaL G o - S
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INENTIFIER TAALF

- 0N

Lt I

o~ ae

¥ o J
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——— ————————— — ———— % — - " ————

LITERAL TARLE

129

W
N
OB ~N®n P N~

144

- i 21 = e

201 23
=T T 2% e e
13 25
16 26
15 27—_—"" Bl e PRSI SRS et -
16 2R
17 29
e Gl . U R s i ik et SESSEISEEN SRS sl S RS S e
19 31
13 32
—34 -ma T—— i e o e S
250 34
21 38
— g g S— oS S P T o e e (N S
23 7
24 n
25
26 &0
27 w]
DL T i e
101 &3
102 I
-39 — == - gg—- - === - i i s A R o]
203 &bk
204 o7
2O e SR * - S 8 e R e L e = 1 A S
206 &9
207 50
TR R, oy oo Jaemoes ain g = s e E il it e e e e
2% §2
2:0 53

BE 3 3 ittt = i e e T e = R e i o e

g © T m— e e e sl s i




SY=anu

Lir

IINTFORM SYMANI, TARALE

PAINTER

1

200

TRM™ 23

LIT 3

KEY 12 o a0k oy
LIT &

TR™ 11

LIT 5 _

TRM
LIT
TRM

n
L]
11

LIT 7

TRM 11

LIT ) S v BT T -l N

TR™ 11

LIT 8

TRM ) § S _

LIT 3

TR™ 11

L1T k)

TR™ 11

LIT 10
e 5 11 =t gt

L1l %

Trm 11

| e | S —_ -
“Tam 11

LIT . ]

TRM 28y T T T
B ; 11

Tiwm 23

LIT _1n — _ T I L P

KFY 1

1IN 1

TRM _ 6 e _ L .

T i 2 12

TEM 23

LIT 13 e e S e ey
TKEY 1%

19N 1

XEY 4 0 ormeents M e berlentoio e SO S D B B
—IT e i

TR™ 23

LIiT 1% - = e el e e e e el b
TKEY 1

[N 2

TR™ ) et e e e .
™ & 10 D

Tam 23

LIT 16 o e D e
TREY T 1R

19N 2

KFY . = DA mrne Eewbiw w o x oms = e oY SR
T 17 i -

TR™ 23

LIT 1m L e R =L 1
TREY T T 18 T T T
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NN 2
KFEY 4
2 5 19
TR™ 23
_LIr 20

LIT 6
1

et g o i, o e i S 1 558 o 2o

—— —— e ———

LIT 23
TRM™ 23
S & 26 - e e R
TR™ 23
LIT 27
—REY - =y . - P s Pk e o et e as | Y 2
(L] e
TRM
- -
TR™ 23
LIT 2R
—Zey ] e o s i 5 i YA g S s R— e
INN b
TR™ ]
o S o e i R b e R S B i
KEY o
LIT 26
—qM — e R e R s 4 T e ek okt ot Wt e e g B i T B
GET 23
KFY 6
—IpM— - — g S e ey e - s e e
TR« 6
LIT 1
Py = = g = e e e e e m - e R i o
LIT 30
TAM 23
—rr— 31 - e e A s e e S B s e s St S
KEY ]
LIT 30
R g mmem s o - a v ——— e
LIT 32
KEY T
—N — - - - —— — et eoan e s it o o et B o
TR™ 23
LIT 33

—REY— < g ¢ mm——mem mm e e - = 2 o s e e

g - — e e O e D e s
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LIT 34
TRM™ 23
LIT 35
KEY 3
INM 7 — —
TRm™ [ -
LIT 3
KEY 5 . o
KEY 1
InNn &
L [ ) B L
LIT 1
TR™M 23
ST . 36 R e i R e
XEY 3
1NN 7
TR M b R ) I
LIT 1
KEV 5
KFY 1
Tnw i Aot
Tam 6
LIy 3 .
TR™ 23
iy 37
Kis¥ 7
1RA i — = =l E e
TG M 23
_LLT n R R
Y 14
TRM 223
_Lir o 39 = S .y
=y 2
gun 2"
Tom 23 _—
LT an s
KEY 16
L P . S e
LIT &1

“irwn =% N = - S s o= == R TS R e
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TR™M 23
LIT 23
KEY 18
INN 3
KEY I3

LIT 14
TRM 23
LIT &

5
TYRMT 23T — PR e

LIT
KEY

»
[

TN
TRM
LIT
TXEYT
LIT
TR«

rN

CIT
KEY
1NN

PR AARNP =T EDP

|
|
|
|

TTRM
LIT
KFY

|55 i
TEm
Lo~

~sN

“w=zY 3 B
1NN
TRM™
- _— . e By SR ST P et S
TRM 2
LiT s

TKEY
Ins~
TIw

LT
TR™
LIT

P Y RO VYR e JRVE R B JIVE IRV O i o

|
)
R
|
!

1

TXRY .
INN
TRM 23

LIT 51 — B s e ‘-—-

KEY 7
Inm~ 6
M 23— - S R e e e, SEm et L e
LIT 52
XEY 18

—mN— = 3- GeeE s S s S o e Wi

KEY o
LIT 14

TR 7T e—— ——m et e m——— s e -

LIY 53
KEV 9

—TRM——— — 71— S S R e 5 (T S

LIT S4
XFY 17

P RN 23 - ' P B A AN P e
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NATA TARLE
LIT TRL PNINTER
&
3 G =
L} g,
7
1
8
Y
9
10
‘ — . —
- o Mo el B S —
L]
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FILE: MATRIX NATA A YOUNGSTNWN STATE UINTVERSITY COMPUTER CENTER

0010TRMON0AINNOOOLLITOOL2
0013KFYNO18INNOOO1LITOOL&
0015TR%00041NDNONO2LITONLO
0016KFYNL2: INOOGN2LITONLT
DO1AKEYOOIATAMOOO2LITONLS
0006 TRMONOAINNONO3ILITO021
0022xFYNNOALITO023 0000
0026TR=NOOATINNOON3LITONII LEEEE
0025x5/70008LIT0023 0000
0027 TIMO00A [NNOOOLLTITONOS
_0028T2MNNOATNNNONSL 1TO001
T0C28TAMAN 2L [NNOONSL ITO024
0028KEY0NN2LTTO03R nooo
0029TRMOT0AINNCONALTTONOL
0029TRMCA2&TININON0G:_1TAN30
002GK=YNOC 2LITONRY 0noo
0031KFYNO.LALTITN030 0000
T0C3IZTRAMANGC 2T N0006LITO001
0032T340004INMO006 TMEINO L
0032XFY(I02L1TNN29LITO0C2
0033KFYNNOA_1T003% 0000
0035TAIMAN0A TMRNOOT INNONOT
001STRMINOAT¥SINN2LITNNO3
AB35 INN02TTM-INNL1THPON02
2038<EYONN2LTTIO3S 0090
$Q3STIMANOATNINONNGL ITNONT
0036TIM00NATMP OG0T PNNNOT
CCI6TRMINNSTMPONN2LITNNOL
0736TAN0027TMPN0N1TMANNO2
IGKEYANO2LITON3IT 0000
Q036TRA%(N06 INNOONGL ITN003
0037TAIM0N02TINOOOSLTITOHOOL
BAITTRMEN0STNNDONSTHMRO00 L
CO3ITKRFYOS0Z:.1TO02921, [T0O0N2
0CI8KEYQQl4  _COCOH _ 00CO P St
0039KkEYANQ2CIT0G2% ~ 00060
0J4OKEVND1S 0000 0600
0030XFYO0LITNNOONTLITO042 =t _
TO0ZTTAMA00A TMPNONT T DNDNNT
D0&LATRAMOODSTMRPONO2 INNCNNS )
0743TRMON26TMPONDL TMPONO2 TN o= P
TOLIEYNON2CITRALA 0006
03C3IKEYONNZLITONIN 0000
004LxEYNONS  00NO 0000 U W NCTON LS
BO0ILEYNOLIIINNONN3 T 0000
.00234EYNN1LTNNOONILITNOLG
0066 "2MOC0R T NNOONGLITONOL g e
0046 TRMOD2LINNONOBLITNODS
CO4bRFYGOO2LITO0S2 0000
004TTRMOOCAINNONNARLITOOOL ) _ SO
00eTTREMAN24IANO00ALT TAOOS T — T T
004 TKFYNNO2LITONS] 0000
0048TIMOO0NK INNOONIL T TO00S ) L e e e _ -
0049 TRMOONAINNCONILITENOS
0050TRMNN02 INNOONALITO001
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FILF: MATRIX NATA A YOUNGSTNWN STATE UNTVERSTTY COMPUTER CENTER

0050TIMNN06 INNNNORTMPOO0L

0CSOXKFYNNO2LTITONGTLITONO2 T W -
DA% TRMONO2INNONNSTITAO0T

00S1TRMONO&INNOONATMPOONL
0051KFYNN02LIT0044LITN002
VO52KFYAOTAIANONNICITOO 14 —
00S3KFY0009 0000 0000
00546KFEYNO17T anno OQQO

—
——— e = e — PR - — e = e e o e - e e+ v e i ———n - —— — s - aa i
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APPENDIX E

Glossary of Compiler Terms
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GLOSSARY OF COMPILER TERMS [4]

ACTION ROUTINE. Interprets the meaning of basic syntax
constructions and generates matrix entries.

CODE GENERATION. Third and final phase of the compiler.
Produces appropriate microprocessor code.

COMPILER. Accepts a program written in a higher level
language as input and produces its machine equivalent as
. output.

IDENTIFIER TABLE. Created by lexical analysis. Contains
all variables in the program.

KEYWORD TABLE. Permanent table. Contains all keywords for
modified BASIC language.

LEXICAL ANALYSIS. Recognition of basic elements and creation
of uniform symbols.

LITERAL TABLE. Created by lexical analysis. Contains all
constants in the source program.

MATRIX. Intermediate form of the program which is created
by action routines, and is then used for code generation.

PARSE TABLE. A list of the tokens as they appear in the
source program. Created by lexical analysis.

SOURCE PROGRAM. The higher level language program used as
input to the compiler.

SYNTAX ANALYSIS. Recognition of basic constructs and asso-
clated meanings according to the rules of syntax for the
source language.

TERMINAL TABLE. Permanent table. Lists all the operators
and special symbols for the source language.

TOKEN. Basic elements of the source program. They are
identifiers, literals, terminal symbols, and keywords which
are delineated by blanks, operators, and special symbols.

UNIFORM SYMBOL TABLE. Abbreviated form of the parse table
with each entry containing the identification of the table
to which it belongs and its index in that table.




1]

(2].

(31.

4.

(53.
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