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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 

ii 

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, education, 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 M68OO 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 M68oo 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 
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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. 

J 

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 M68oo code. Chapter I 

has explained the purpose and basic approach for this paper. 

Chapter II deals with the peculiarities of the M68oo 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. 
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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 

5 

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 00 16 . 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,ooo 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 

machine used by the author is marketed by Heath Company. It 

has only 512 bytes of random access memory (RAM). Of this, 
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addresses OOC5 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. 
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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 [JJ. 

Operators 

-
+ 
I 
* + 
= 
( 
) 

> 
< 
' >= 

<:: 
<> 

TABLE 1 

FUNDAMENTAL ELEMENTS OF BASIC 

Functions Statements 

ABS LET 
ATN PRINT 
cos GOTO 
DEF INPUT 
EXP STOP 
INT END 
LOG IF 
RND FOR 
SGN NEXT 
SIN GOSUB 
SQR RETURN 
TAN DIM 

REM 
DATA 
READ 
RESTORE 
ON 
matrix operations 
alphanumeric operation s 

ns file handling operatic 

There are many items in the above listing that serve 

no usef ul purpose as far as dedicated industrial control is 

concerned. On the other hand, there are some instructions 

WILLI AM F. MAAG LIBRARY 
vn11 ~ 1n nTn,1 ,a 1 n TA T r""' 11 • ru,,--nru.,.,, 
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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. 
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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 device~ 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"@" 

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

exists 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 
I STOP 
* END 
@ IF 
= FOR 
( NEXT 
) GOSUB 

~ RETURN 
REM 

, DATA 
GEQ ( ):) READ 
LEQ ( <~) RESTORE 
NEQ ( (>) RDIN 

WRTOUT 

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 M68OO HEX 

CODE FROM BASIC SOURCE PROGRAMS 

Compiler Architecture and Operation 

11 

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 is to break the 

source program down into a series of basic elements (tokens), 

and to discover elementary errors. Each line of source text 

·is 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. However, 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 M68oo hex code compiler, which 

·is the topic of this paper, was developed according to the 

generalized 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 M68oo hexadec­

imal code. 

The compiler itself is a computer program; written 

in PL/I which accomplishes the tasks of lexical analysis, 
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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 
C200 

RESERVED FOR C1FF NOT AVAILABLE 
KEYBOARD, DIS-
PLAYS, AND 
MONITOR cooo 

NOT ASSIGNED BFFF I/0 DEVICES 
0200 

USER RAM 01FF PROGRAM 
0100 

RESERVED FOR OOFF NOT AVAILABLE 
MONITOR OOC5 

USER RAM ooc4 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 

Lexical 
Analysis 

Syntax 
Analysis 

Matrix 

Code 
Generation 

Error 
Table 

Error 
Table 

Literal 
Table 

Data 
Table 

Note: Underscores 
Indicate Permanent 
Files. 

Fig. 2. Modified BASIC 
to M68oo 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. 

17 

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 of literals and identifiers. Entries are made in the 

uniform symbol table and either the literal or identifier 

table if th · . e token is found to be valid. Otherwise, the 



only conclusion is that the token is an illegal character 

string. This information is sent to the error table. 
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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

cessor 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 t· d . . a ime, an generating equivalent micropro-
cessor code. Th" · is microprocessor code is entered · in consec-

utive memory locations, beginning at address 0100. 



20 

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. 

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 t~kens and 

are entered into the parse table in the order in which they 



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 

21 

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 (J) 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 HEXREG are 

Called 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, 9ATAAR, RETRNAR, STOPAR, WTOUTAR, 

GOTOAR, RESTRAR, READAR, ENDAR, FORAR, NEXTAR, and GOSUBAR. 

These PL/I routines generate matrix entries for LET, RDIN, 

DATA, 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 

M68oo 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-
tied. Each is given a name which begins with the matrix 
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operator it services, and ends in "CG" or "G", For example, 

RTRNCG is 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. 

Code 
Generation 
Subroutine 

READCG 
STOPCG 
ENDCG 
MTPLYCG 
RESTRCG 
EQUALCG 
PLUSCG 
MINUSCG 
DIVIDCG 
EXPCG 
SQRCG 
RDINCG 
WTOUTCG 
GOSUBCG 
GOTOCG 
RTRNCG 
BRANCHG 
NEQCG 
CONEQCG 
LTCG 
GTCG 
GEQCG 
LEQCG 

TABLE 3 

CODE GENERATION SUBROUTINES 

Matrix 
Operator 

READ 
STOP 
END 
* (multiplication) 
RESTORE 
= 
+ 

I 
@ 

SQR 
RDIN 
WRTOUT 
GOSUB 
GOTO 
RETURN 

(equality) 
(addition) 
(subtraction) 
(division) 
(exponentiation) 
(square root) 

assigns destinations to branch statements 
not equal 
conditionally equal 
less than 
greater than 
greater than or equal 
less than or equal 



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 DCHXC02, on the other hand, convert 

de cimal numbers to hexadecimal equivalents. 

HEADING and RITEOUT are used to format the micro­

pro cessor 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 

J7O's printer at the completion of compilation consists of 

two parts: (1) the M68OO 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 

so 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 

M68oo microcomputer. 

The last two columns are informatory in nature. 

Column number three is headed "MNEMONICS/DECIMAL CONTENTS". 

It contains mnemonics associated with various opcodes, which 

should be familiar to all experienced microcomputer users. 



When helpful for clarity, certain decimal equivalents of 

hexadecimal constants appear in this column as well. 
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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 hexadecimal contents are listed as 

"XX", it should be understood that the actual contents of 

that memory 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

tially, beginning with 0000, for data, constants, variables, 

and temporary storage locations. Memory assignment then 

Skips to address 0100 and continues to the end of the pro­
lram. 
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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 

major 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 

is to build a working, physical system and control it with a 

microcomputer, using a control program written in BASIC and 

translated to microcomputer codes by means of the -modified 

BASIC to M68oo code comp1'ler h · presented ere1n. 
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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 

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 

the inside circle. 

Position sensors are located at points A and B, 

Which are the only two points common to all four poss·ib.le 

paths. A cadmium sulfide photoresistor is positioned be­

neath the track bed at each location, with miniature incan­

descent light s above. These position sensors act as input 



devices. 

The output devices are, of course, the four remote 

control switches labeled SW1, SW2, SWJ, and SW4. 

JO 

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 

called the Peripheral Interface Adapter (PIA). It is in­

tended to simplify the chore of interfacing the M68oo ~icro­

processor to physical systems. Coincidentally, the PIA is 

Configured with two I/0 ports of eight lines each. Either 

port can be initialized by the computer as an input port or 

an output port. This device lends itself perfectly to the 

application at hand. If we consider all four railroad 

witches to be one output device, then one eight bit PIA 



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. 
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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 PB? 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 

store data in memory location 4006, the information on the 

data bus is transferred through the PIA to the eight lines 

which control the railroad switches. The lines having 

logical ones on them saturate the switching transistors to 

Which they connect, energize the associated relay -coils, 

and apply 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 PA1. 

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 

Bare 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 

several 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 

"RE" i· s necessary to control a bi-directional bus extender 
that is part of the author's microcomputer system hardware. 

The letters "RE" stand for "READ ENABLE", a form of read/ 

write 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 

f ollowing path: (1) once around the outside loop, (2) once 

around the inside circle, (3) once around the right side 

l oop, (4) once around the left side loop, and (5) repeat 

t he 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 SW1 SW2 SW3 SW4 
PB Lines of PIA Decimal 

Position Equiva-
76 54 32 10 lent 

A X X X X 00 00 00 00 0 
B X s X X 00 10 00 00 32 
A X X s s 00 00 10 10 10 
B s X X X 10 00 00 00 . 128 
A X X X T 00 00 00 01 1 
B T X X X 01 00 00 00 64 
A X X X s 00 00 00 10 2 
B s T X X 10 01 00 00 144 
A X X T X 00 00 01 00 4 
B X X X X 00 00 00 00 0 
A X X X T 00 00 00 01 1 
B T X X X 01 00 00 00 64 

Recall that the switch commands are 00 for no action 

(X) , Ol 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. 

Admittedly, the control function performed by the 

train 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 

a reasonable price. Reduction of engineering time through 

implified software generation is the best way to ·reduce the 
coat of · microprocessor 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. 

The microprocessor hex code program resulting from compila­

tion is presently stored permanently only on the printed 

output from the mainframe computer. Program storage on mag­

netic tape or disk with an appropriate interface to the 

microcomputer would greatly simplify the task of programming 
the controller. Also, the compiler presented here does not 
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allow for the processing 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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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 
jump to the specified line. The jump may be forward or 
backward. 

Keyword: IF 
TyPe: Executable 
Pormat: line number IF 

THEN (line number) 
(condition) {THEN (statement) } 

De . . GOTO (line number) 

39 

prscript1on1 Conditional statement. Directs the order of 1c!fam1ex~cution depending upon the truth of some mathemat­
tion re a~ion. The condition is tested. If false, execu­
•tat continues with the next line number following the IF 
the ~~t, If the condition is true, the staiiementfollowing 

statement is executed or control is transferred to 
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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 
Format: line number READ (variable, variable, ... ) 
Description: Read is used to assign to the listed variables 
those values which are obtained from the DATA statement. 
READ ca~ses the variables listed to be assigned sequential ;~e~ in the collection of DATA statements. Each time 

ls encountered, the next value is assigned. 

Keyword: REM 
~es Non-executable 
Pormat: line number REM (comment) 
~:scription: Provides a method of inserting notes and 
~s~ges ~nto the program source listing. The message 
~th?ntain any_characters on the keyboard. BASIC ignores 
versi~~g on a ~ine following the letters REM. In .this 
branch·' the line number may not be used as a target for lng. 



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 program, 
regardless of where the last data value was found. 

Keyword: RETURN 
Type: Executable 
Format: line number RETURN 
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Description: Used to exit a subroutine. Returns control to 
t he line in the main program following the one containing 
t he calling GOSUB. 

Keyword: STOP 
Type: Executable 
For mat: line number STOP 
De s cription: 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. 

Line numbers: 

1. start in column 1; 

2. are all numeric and range from 1 to 255; 

J. serve as targets for branch statements. 

This version of BASIC does not sort program lines 

ascending 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) 

J. + 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 rang~ with the 

microprocessor, but such an undertaking is beyond the scope 

of this paper. 

Variables 

Variables are written as single letters, or as 

single letters followed by single digits. For example, A, 

Z), and X7 are all legal variable names. 



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 "O12J456789ABCDEF"; 

J. not permitted to contain radices. 

Mathematical Operators, 
Relational Symbols, and Functions 
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The mathematical operators, relational operators, 

and functions available with this modified version of BASIC 

are as follows: 

Operator 

+ 

* 
I 
@ 

= 

> 
( 

NEQ 

GEQ 

LEQ 

SQR 

Example 

A+B 

A-B 

A*B 

A/B 

A@B 

A=B 

A>B 

A<B 

A NEQ B 

A GEQ B 

A LEQ B 

SQR(A) 

Meaning 

Add B to A. 

Subtract B from A. 

Multiply A by B. 

Divide A by B. 

Calculate A to the B power. 

A is equal to B. 

A is greater than B. 

A is less than B. 

A is not equal to B. 

A is greater than or equal 
to B. 

A is less than or equal 
to B. 

Calculate square root of A. 
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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 M68oo 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 i s 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 i s to be run many times. 

USING THE PRINTED OUTPUT 
TO PROGRAM A MICROPROCESSOR 

The first section of the printed report generated 

by the compiler is a sequential listing of the M68OO pro­

ll'am steps that are equivalent to the program entered as 

BAsic source code. 

The user simply loads the values listed in· the "HEX 

CONTENTS" column into the microprocessor memory locations 
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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 

LET 

IDENTIFIER MUST FOLLOW LET 
EQUAL SIGN IS NOT IN PROPER POSITION 
PARENTHESES MUST ENCLOSE FUNCTION ARGUMENT 
INVALID SYNTAX 

RDIN 

~iABMULE NAME MUST FOLLOW RDIN 
JIil ST FOLLOW VARIABLE NAME 
111JtT~DLERESS MUST FOLLOW FROM 

ENTRIES FOR HEX ADDRESS 



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 
I NVALID SYNTAX 
UNEQUAL NUMBER OF LEFT AND RIGHT PARENTHESES 

DATA 

DATA ENTRIES MUST BE NUMERIC 
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 
TO MUST FOLLOW VARIABLE NAME 
HEX ADDRESS MUST FOLLOW TO 
MULTIPLE ENTRIE~ FOR HEX ADDRESS 

GOTO 

aNE NUMBER MUST FOLLOW GOTO STATEMENT 
~u~TIPLE ARGUMENTS IN GOTO STATEMENT 

RESTORE 

CHARACTERS APPEAR AFTER RESTORE STATEMENT 
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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 
POSI TIVE INTEGER OR VARIABLE MUST PRECEDE TO 
LITERAL PRECEDING TO IS NOT INTEGER 
TO I S MISPLACED OR MISSING 
MISS I NG NEXT STATEMENT 
POS IT IVE 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 

~~NE NUMBER MUST FOLLOW GOSUB STATEMENT 
~u~TIPLE ARGUMENTS IN GOSUB STATEMENT 

48 



49 

APPENDIX B 

Compiler PL/I Listings 
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• vm1111r.s TIJWN ST 4TF IIN I VFA S TTY Cn"IPIITEA cc;~HEII 

cnNOOl"llO 
t •Y SIIYSI IYSIIY Sf !YSI IY SlfYSl'Y SIIYSIIYSI IYSIIY SIIYSI IYSIIYSPYSI IYSI IY .... Sl .... t ___ CfillQ!lQ.2.Q_ 
YSIIYSII YSIIYSIJ Ci'IN001)3t'l 
YSIIYSII NASTEIPS TMES[S FIIFn ESl!NWFlN 14._n YS UYSU CnNl"lt'l040 

_ _ ___ __.v.__su,y....._.__ ______________________ :'£SilYS• I .c.oN!l.QJl.5.ll.. 

Y SI IY SI IY SI IV SI IY SI IY SI IY SIIYSIJYSIJY SIIY SIIYSIJYSt IYSI 1yc •.JY SllVSUYSI ' • I CONOOOltO 

_cw.ll.QL ; PA.!:l.Cfn.t~.f.Jl!TTQNS I Mu,N._.J...,;..._ _____________ _ 
cn1110007o 

_ __ ... c ... r .... N, no.Ill! a.. 

/• TAll!t.F.S •I 
Ci1N00040 
cnNOOlOO 

_______ (ON~(llla_ 
- - net. l F.AA_TAL (7~) F.XT. cn~0017.0 

2 eonit c1-1u l40l. cnN,·,01 , :i 
____ 2. SBS I JIii FIXED 131; ~JO.Cll.40... 

nc~ 1 PR~_T~L 1qqq1 exT. CONOOJ5n 
z TnKEN C~4~ 110 , . cn111on1~0 

------ ___ 2._ ___ J:ll!L._ _______ _._e_.1 ..... x i:1i I 4J....:___ _______ r_nNa.J.Uo _ 
net. S11.__TAL 1~001 FXT. Cr'INOOl~O 

2 cnNMANn C:M&A (77.): C~Non190 
____ .0.1;• __ .1_ 115T' q~._ __ U],_.____ __________ ,:0t?l{lQ2.C(L 

2 IJ'-_NTIIY (:MAIi ,,,. cm1no21n 
Z UST PTA FTXF.n 141: r.nN0022n 

_ ____ __DC.I._ .... L~--"---=-v_r~s .. , ___ -___________ .13.....,0 ... 1..._ __ _.._F ll_T_._____ __(C,_N,:IQ2.3(1_ 

2 l(V _NTltY CMAA ( 10 l: cr •.,,,,240 
ncL 1 T~~_TAL 1301 FXT. CnN00250 

, I"' N:..Ii...:A::...Y,___ ______ .,.,r: ... 1-1,~•"'1t,_ __ ....1.3.l .__ ____________ c_,:,111.0.0 2..~_n_ 
2 T1U•_PAI FIXF.0 111: cnNr.0210 
LrT_TRL 1~001 FXT. CnNQ02~~ 

-- ____ __ __ .......__ __ LJ_III.I!\Y ~•R (qJ.l _________ CQ.NQ!) l_g_(L 

tn111_TAL 199) F.XT, Cr'IN00300 
z tn_NTAY CMAR ( 7.): C'1Nnn:nn 

____ ~\:t.... _ _L __ ___1',:~J Lo.J 1 ex_r_._____ cn~n.r.u.20 . 
~ OT_PTR l=JXF.n ,,,: cn~no33~ 

net. LRL_An 1~00) FxT. Cr'IN00340 
____ __ ____ .z_ ___ , Al prq i=tx..e..n ___ l~l.._ _________ c_n~no..35,,_ 

2 LRL_AnA CMAR 141: C~NOOJ~O 
TMP_6n 1701 F.xT. c ~~0'1370 

_ __ ________ .._z __ ...:..-;-_w.;,.p-='"-'"c..;q'---------'C,._M'-.611 f 41 : ____ ---- C:C!~O(J_l'l n 
net. 1 I_IT_An l"iOO} EXT. cr. :,Hrn3~0 

2 LIT AOA CI-IAA (4): cnN(l0400 
__ l'.;1,._1_ __ t ~111J - Q_QJc_ __ exr, _ ______ __ _cn111r.n4tn 

2 ION_AnR CMAA (4): - Cnl\l004ZO 
ncL 1 GnTRL 11001 i;xr. cn~0n1.3n 

- --- _ ___ ___ _ __] ____ L_!A PTA l=_jXFQ 141 .t- _____ _ _ __ · - - - ·· C(1~004~_1L 
2 Gn An• Ftxi=n 1s1. cnNnn .. r;0 
2 AR ANC'"f CMAA I r; 1 • Ci\!11004 .. n 

- _ _____ 2 ___ nF.sT~_ FfXFn (41, C'1~0<,4JQ_ 
2 nFF'iET i:Jxe:, ·- --,4,: ___ --- cn111no4•n 

---.!· 1=11.1=~ ., - ----------------
nc:1. c;:itt, CF. I= lL F. P ECl'.llt n 

____ ,:i&hn11T "iTRF.•M PAINT. 
TA"6 I NP- --i:°f L E---1fef~n----(NPIJT·; 

fNPIIT• 

MATRIX FILE AF.CORO. - --- ------ --------

Cr"N00440 
cnNn11a;nn 

---------- cr.11100~10 

Ci'1N00520 
Cl1N0053'l 

- ·- - · - Cr'IN00540 
CON005~0 

--------- -- - ·-
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FILE: CnNTlln~ PLtnPT A Yn1tNr.STnw111 ST&TF. IINTIIEA5TTY cn,ouTF.A CENTEA 

ICFYIIIIP FILE AECnAn tNPIIT: cnr.,oo5M 
------------------------------------c.tlNOM-1~ 

CON005fl0 
CnNOO~qo ---~Q~C.•-~5~•~·•._ _____________ ... ,~1~xwFa,O---~~Jt.T ________ ~, .... n~o~ 

~111'2 l=flfFn ('H INtTlllo CnNOOt'tlO 
SIii" F=TlfFn n > • CnN00#,20 

--'t ... auiML.lSl-lY~•IL------------~c .. w .. tuP-. ___ , aA,u.----------c.M00~3A-
I( FYwn1n CMAll 1 "n > • cn111nn1t4(l 
ll5T_tOlC F=TlfFn 141 FlCT. cnN('IQll,50 

___ __ ..r~,~c .... N .. I--------------i ... 1 ... x...-F. .... o.__ __ (...'\-).----------UlNOOl-"'1-
1( Ftxs=n 14!. cnNoo,-10 
TKN_FNn i:rxen 141 • CONOO,.M 

____ ___ C!U- F.o 1 ~, Ii xr, CmlN'.>#,ctO-

t;~ S_CNT Ftir~n 13). CtiN00700 
nr_tnx FTxFn 131 FtT. cn11100110 

_____ __:r.c;t....P lXliO 14) i;x Q~ 

c,n:cr~ Ftxen 13> E~T. CON007JO 
~AlfTF.~P FJxFn (3) JNtTro,. CON00740 

----+T-"'"~P _s.? ... R ...... ------------#',:~1 .... x .... F• ... 0._ _ _..,, 1,..,_, _.,.,:...,x ... r _______ _,,.,..n ...... _.n+-1'1:>+7-,i~Q-
L l N_PT~ FtxF.n (41 err. cn111nn1,.n 

CMAA ,,, F~T. cnNno110 
__ _._o~PIL;JU,._------------+XF=wD---1-•~1-~c......, _______ CONOQ.7.AQ,... 

nPl CMA~ 131 EXT. CON007q('I 
l)Pt PT~ FI •t=n I 41 ElfT • cnNOO"OO 

_____ .na,i:: . CJsil . 1 1 EXI C.ONOQLUl-

nP2_PTq F!~f~ (41 F=XT. C0N~~R20 
MFX 4Cll CMAA 14) FtT • cri-.o ,; 113n 

--------W--'LC.OJIL.--------------&f.aA----411-4-2 I -r...L'?------c.nNo••a~ 
"nCnN CMAA I q I 1-XT • cn111r. ,1 " 50 
c1o1r<; CMAlt (4"i) FXT, CilN(irl~~o 

___ ---.P.G.J:;.At.TL ____________ __,F.._._Jx~ij~~,L---...0:«~1...-E•.&.J.-------C• NOOAZl'L. 

r.r_rnx FJXEl'I (4) FXT. C" lliOOAAn 
L~L_rnx FTXEn 14) EXT. C0Nl')QAqn 

------....!!EMC1tt:!.,.C.lfL E rxcn ~1- C...~0Jl_901L 
nFr.Anq FTXF" ,~, FXT. cn111ooq1n 
r1o1P_1nx FTl!=l'l 121 exr. cn111ooq20 

-----..L...L~F M ~ [ l!(lLF.:U.-• _______ C.OH.llQq.30 __ 
cn111ooq4n 
CONonq'50 ___________________________________ __._o~oa_qo!L 

ncL P&RSF.2 ENTRY: CnN00970 
~CL FRRCM~ ENTRY: CONooq~n 

---ll~YR.£.C.__ENn . ...._v __ __.r..ce'-'1 ... x ... e'""o ... c..,_, .... , ... , ..... ~---------------C.ONaMq!L 
ncL ""''~Er. EIIITII.Y IFIXFOl4)): cnNn1oon 
ncL TllllllREC ENTRY (FlllF=n(4)1: cn.11101010 ~ OCL....JJ. .'[ll!:---E!U."-y__ f E tx ED I 4 ___________________ QN<ll02.1L 
nc,. lll:MAIIII( FNTllY I FI XFnl 4) I: CnNOl03n 
ncL MEXII.EC EN'rll.Y fFJ'(Fnl4) I: cn111n104n 

- n~--1.G~K E~I!I • .CQN0.1.05.!L 
ncL LFT&R ENTRY: cnNOl0#,0 
ncL r.nTnaq ENTRY: CON01070 

---.D.un~~All ____ f!>JUY • .CCINQ.lQJ!O _ 
- FnRAR ENTRY: cnNntoqn 

ncL NF.XTAR ENT~Y: cnNn11no 

---·---
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• YMlll'lf;STl'1Wl'f STATE IINIVEllSITY CC114PUTE• CENTl;lt 

ncL Gns,"'u ENTltY: CONOl l 1n 
___ _..ocr RFIU1 ... 1 .. 1 ...... ---11F:.,,N..,Jul...,y._. • .,___ _______________________ _.c....,o"UU.l.20... 

ncL nATAAlt ENTltY: cnN01130 
ncL 1tean11t ENTltY: CONr.1140 

___ ... o ... c ... ,_ .. , ... F;..;S ... J ... 1 .... , .. , ___ e_..N ... r ... 1 ... y,._• --------------------------C-OflUl U.SO-
ncL srnPAR ENTRY: C~NOll~~ 
ncL ~Nn&lt ENTltY: cnNn1170 

.,D!:1.,_1,110, tIH ENI8Y; ro~L.11.0... 
- !"-CL Al',tfllAlt E"ITltY: .CO"ln11qn 

~ c~ AITErn1T ENTltY: CON01200 
- -~1--1:1.EACJ NG Elll..u, ....... _________________________ C:CNO 1.2.l(L 

~CL OCMXCn ENTltY: cn ... 01220 
ncL ncMxcnz ENTltY: cnN0123n 

---~~ f:Af'.I.CG fNT "1.Q.124.!L 
ncL q~STRCG ENTRY: CnN~l250 
ncL RTqNCG ENTRY: CO"IC12~n 

____ Q.<:;!.....__.!Dl"!CC7 FN.:r ____ (.QNQJ.2.!!l... 
f) CL wTnt •7CG ENTRY: cn111012111n 
ncL PLlfCCG ENTIIY: CON012qo 

--~r·:t__~ r~u.scr. fNTDy: ---C!lNQUQ.(L 
~CL ~rPtVCi. ENTRY: Cl"IN01310 
nCL nIv1ncG ENTRY: CON01320 

---~i"t;:_'-...£._Q.IIAI CG fNT_!Y• C.0NQ..U3Q.... 
ncL r.TCG E~7RY: CON01340 
"'CL LTCG ENTltY: CON0135n 

---"-'nq.~O.C.G_ ___ ENn Y; C_()NO lJJ,.IL 
ncL GFQCG ;~TAY: cnN01370 
ncL NFOr.G 2NTRY: C~N013~0 

____ nCL lllXPl".G ___ f;NTRY: cn~1..1qn_ 
ncL ~TnOCG ENTRY: cnNOl400 
oc:... ENncG ENTRY: Cn"fnl410 

___ nCL r,nmcG EJtTRY: CO~Ol~.2!'1_ 
ncL G~Sl~CG ENTRY: cnN01430 
ncL cnNEOCG ENTRY: C~Nnl440 

_nc1.. ~Cl~C(lENTAY: C ~ ... n1~5(J_ 
ncL A• 4NC~G ENTltY: Cl"IN014~n 

cnNn\470 
--.!...~ _I_ 111_1!_ I_A_L=~t-Z_F_•_I___________ C l'.lNO 14.11 Cl 

----------------CriMoi4qn-
5111b 1: 

------ __ r: q_n_P~ ~--·"'o__.: ______________ _ 
'="'T • l : 
IIST_Inx • 1: 

-------· 
,1• i:f(i_~-T~L;4i WITM lNFltT DUA */ 

CnNn l 500 
_ ________ c~~l~i.o_ 

CnN01520 
CnN01s3n 

____ ~t"INQ 15.~CI __ 
Cf1N('l55n 
C'1N015~1' 

-----~"~"~l(~•-1 TO 75 Ill Y 1 : C nNO 151n 
F."•nR : n--.;-,-=----------------- ------ CtiNO 15110-
SA ~ _l IN I I( J • O: CON015qo 

nn K • 1 TO q99 .IIY 1: 
------ TnKFNIKI • , •: 

EIIIO: 

CC1111n1~00 
CONOllttn 
co111n1~2c, 
cn111n 11,3n 

.. Ct'1NOi~40-
CnNOll't50 



A 

no K • l TO 999 ~y 1: 

F.Nn: 

us_wrav, K, • , , • 
UST_PTRIK) • O: 
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vnu1totr.sTnwN STATF IIN1 VF.RS TTY COMPUTER CENTER 

CON016M 
COHOl•1'1-
CnN011tAI'.' 
cnNOll!90 -----------------------------------~~~ nn K • 1 TO 10 AV 1: cn1110111n 

KY_ MTlt Y I K ) • 1 1 : CONtH 720 

cnNol 74n 
nn K • 1 rn ,o Av 1: cnN0175n ___ _____ ... ~r,ait,:U __ _._ ______________________ ,nau).µ'-4-

TRIIII_Plt I I KI • 9: cn1110177n 
FNl')t cn111017M 

--- -----------------------------------';Plll~l!l(l_ LT_NTRYlll • •t•: cn111otAOO 
LIT_AOQl}I • 1 •: Cl1N01Al0 

____ _ _._, ... t-="N-...TPY r 2 1 • • ~--· -· -----------------------C-aN.ll-i.A~ 
Lii_AORIZl •' •: Cl1N01A30 
nn K •~TO ~no AV 1: CON01A40 

-----------1:IIL?Jl:L( KI - I. CA"1n+JL,;.Q_ 
LIT_ADRII<). I•: cnNOlAi',I') 

FNn: CON011170 

--------------------------------------4,,al-lNO+AAQ... no I( 

FNO: 

00 I( 

FNn: 

• l Tn 99 "v l: cnNOlA90 
rn_,-•TRYI I( I • ' I ; cn11101cioo 

~-...._..,__ ____ .a.... ______________________ ._c4"O .. N0 .. U 1,..0... 
I r.N_AOA ( tC I a ' ' . 

C("1~01920 
cnN01•10 

• 1 IO 1 Q.1.__Ac '-------------------------C.O .... N~'-0-
nT_PTR ! KI • CH cnrwo 1tt,o 

CnN019M _____________________________________ ._C..,.QNQ.l...9..7Q... . on I( • 1 TO 'iOO 
LAL_PTRII<) 

AY 
• 

l : 
o: 

CON019AO 
CC1NOt 0 90 

' . ------------------------~,11102aoa_ IBL._~ 
i:i,in: 

-----.JJO K • I TO 70 SY I i 
T"'P_Al1RIKI • t t: 

cn1110201n 
c~11102n2n 
CQNQ..2.D3 a_ 
CON020'-0 
CON02050 _______ ____________________________ CQN02060_ 

nn K • l TO 100 AY 1: CONOZ070 
LA~ PTRIK) • O; CnN020AO 

__ __,_,c,...o .. _illfUK .... 1_. • ._.a .... :.__ _____________________ ~..D2.oci.11... 
i,itA'IICHI Kl • • •: CON02100 
oi=sTN(KI • O: cn11102110 
OEESEil!l • • ___tOl'WllZ.O_ 

Cl'.!N02130 
CONn2140 ---11-•_nl!.F_~5 __ .......... _____________________________ _c_o~o21so 

CnN02li&,0 
nN FNoi:n~, sn111tci:1 r.n Tn Tooz: cnN02110 

-----.aQ."4_ END.UL.EL".E'U."4P I GO IO T.O,_..._ _______________ _._.HQ2.UIL 
nN FNoi:tLEITR~INP) r.n TO C005: CON02190 
nPFN FILF(TRMtNPI: CnN022on 
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' YOllNGSTnwN STATE IIN t VF.As TTY Cl'.'IMPUTER CENTER 

O~EN FtLEIKEY[NPI: 

------':'OP....E!L.F.II E f SOll!IICE!; 
nPEN FILE IMATltIXI OUTPUT; 

CON02d0 
CON02?20 
cnN02210 
CnN02240 
C0~2.Z.5.0-
CnN022M 
CON02270 
CONClll!.O_ 
CON022"0 
cn111n23on 

__ __.t~• Elbb IE!HJN&f IA!I F EBOH FJIF9NA! Ell E •t 

I( • 1: 
_c:.a.o.~ .. L~.EA!LF II E i IB t!I NP I I NTQ f TU S Y!1 l ; 

T•_111TAVIKI • Tlt•SY•: 
I(. I(. 1: 

___ _M_T0~\1.0=4..,•'--------------------- _____ ..,C...,O"f.02.31.0_ 
cr,,i,02320 
CnN02HO 

__________________________________ _... ....... ~~a_ 

COO'l:K • 1: CON02350 
C003:AFAn FlLFIKEV[NPI INTO IKEYWOAO): CnN023~n 
____ l(Y,_MTAY C,() • !<EYW.f'.!~ ....... ·-------------------------·02.3.J.O_ 

- · I(• K • 1: cnNOZ3~o 
Gn rn COOl: CON023"0 __________________________________ c:11.~oo_ 

!•••••••••••••••••••••••••••••••••••••••••••• CON024ln 
cnN02'-20 

••••••••••••••••••••••••~••••••••••••••~L--------·~~02....~a__ 
CON02•40 

.............. LF'XI CAL ANAL VS TS ••••••••••• 

1• AEAn SOIIACF L !NE •I COlll02•SO ___________________________ Jf"'•1n~~n-
---;-·:,01 :~,n FtLF 1snwtc~1 INTO ILlNEI: (011102470 

n;SPLAY ICltO_CTAI: CON024~0 
----~C~!LCU • CAO CTR + c.n.111nz~o_o_ 

SltS_CNT • CAn_CTA: cnN02500 
CON02510 

-- 1• Fr.it AMJTtn~L~F Nt)"11,tEA Tn sra1!.c.LI.JST{Nr. •t Ci1":!02.'.i20_ 

-·· -·---· ---------------- ---- ----
1• IGNnRr: Annrr:nNAt. FRROl'S IF •n1te TMAN 25 ARF Fn11111n ., 

(011102530 
(:':N02540 
.CONtiz.5'5.!"_ 
cn11102 1H,o 
CON02570 

_____ x_~ _ r,~T_L2 5 r1• F._111_G_n~T_n~r.~'-""~N_n~: _______________ ___tn~z,~o-
cri111025qn 

I• CHCCI( sn11qcE LINE FOR FIU,:,llS */ c,.,N('\21',00 

-- ------------------- _______ _.,cn~~U•.l.'L. 
-CALL E~QCMK : co1110262n 

___ 1:::..•.;;..,_;111;..!,'! SF_ sn111tCLL I _NE ANn~I Ln PUSF_!~"li .. !L 

con1:c,LL PAA~E2: 
___ Q_ri_T_O~T.:..O;,;..f"..c. . . l.,_~: ____________________ _ 

I• SEARCM T&ALS:S FOR TnKEN ~ATCW •I 

cn111ozi1,30 
Cr'lN.0.2~4(1 __ 
CC'IN02A"i0 
CON026AO 

_ ___ C.ON021',7_1)__ 
cnN02"'"o 
co111nzi1,40 

- - CC'IN0270(') 
T00ZilC-.-f: ------:CliN02 .. 7ln· 

Dr, WH!LS: ITOKENIKI ~• • •1: CON02720 
___ T~0,1_c .. n • ll~T Inlf: CQNn21~n 

TF TOK·,=-liirKf-.-.-;s:F.-"11----,-TwFN CALL QF.,ARKIK""'l_: ______ Ci'iNO:Z74ri --
CALL KFYRFCIK); CON02750 

·- ·-- -- --------------------------------·----
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' Yno111r.srnwN STATF IJNTVFllSTTY Cnlll?IITER CENTER 

I,: IIST_tnx > TKN -Fl\ln TMEN r.o rn coo~: CON027M 
1rw-.-"-l"~iw..;....--------------------~-oa71n 

"'" la 
TINPf 

IF UST_tnx > TKIII_FNO 
CALL IONREC I KI: 

TMEN r.n TO cnn1i: cnN021•0 
cnN021c,o 

- - -----..... ----==-~ ............... --=,-------------------------..... C-ONo.&OA­1; IIST_IDX > TKN -ENO TM&N c;Q Tl' C:ClO•• 
CALL LI TAECI KI: CONOZ• 10 
IF 11sr _1nx > TK!ll -FNn T"'EN r.n TCI cc,n41,: C('IN021'20 _ _ _____ ......,.1.1r1......, ..... 1.41:~..L..._ ____________________ __.,~ ... 0Ja..~ 
CAI I MEX?!: 
I,: IIST_IOX > TKN _c1110 

E~ltORICNTI • I ILL!:=GAL 
TMEI\I r.n rn 

CMAAACTl;R 
COM,: 
G•OIIP': 

CON02"'-0 
C0111oz,-50 

..._._.._.,.....,..,...__....,. _________________ °"""(_~NQ~R4'L-.....Sil.:J .. UU.C "I I J -CUO IK J • 
CNT • CNT • l: Cf'l11102"70 

con~:K • K + 1: CnN02Al'O 
____ _ -,F.NU..._------------------------------C-ONQ,2RAO-

CriN02900 
1•••••••••••••••••••••••••••••••••••••••••••• cnN02910 

---- --~.................. SYNI4X 4N4LYSIS ~t1.w..a.••·~----------... c~o~N~o~z~e-z~n-

··········································••/ CnN02930 cnN0294n 
---~<•-1~11~r~r~1~•~~~,~ZHF--,•~<--------------------------,r1::10~~ 

C('IN029"' · 
nr_rox • 1: C('IN0297n 

_____ _ ,,~ r-1-nx ... --_..,1 .. ·---------------------------, riNoaq •a 
Clln:crR • 1: CnN02990 

COOT:n1c;PlAY ICRn CTR!: C('IN03000 
------1-L-t..UCi_NtRYt..iis.I._tDX)e! ~N CQ tn_J;NO:,.C'~~'tN.TOX• C0"'~301Q 

SIIA1 • CNT; Cr!N0'302,, 
CnN03030 

---L...l-l",.NAJllii 4DDJTIDN410 liilUtQ.a.S---t~-t"'lN 50 ARC liiQ11t.1n...._.•..,.{.._ ____ _.( ... f1NQ.304l\-
CnlllOJOSO 

IF CNT > 50 THEN r.n rn CA!Nn: CON0'3060 
CAI I IGIC.H .. ac ... • __________________________ ... c .. o ... PJ ... o.,.3 .... 0u-1 .... o ..... 

IF c;,~~~•CNT TMEN GO TO COOT: CnNoJn•o 

---l~LL.LNF_ "111!99FR HAS BEEN YFRIFIE 
cn111o~c~n 
CONC'3!. !'l(l_ 

CON 03110 
IF I IIS_NTII YI UST _1 nx I• 'TR• 1 Ir. 111S T _?Tit I us T _tnY I •231 TMEN cn1'tn3 l 20 -------.....CLW ___________________________ J:.0n NJl3._L3.Q_ 

CRn_CTll•CRn_CTR•l: cnN0'3140 
U5T Inx-11sr Inx+1: C0"403150 

-----------.G.GDO-Ii~Ol....l:C~O~OUI~:~-------------------------•~C3.l.bJL 
COIII03170 

IF US_NTRYWC.T rnx1~••KFV• TMEN r.n Tn coo•: C0"4031110 
-----.1.LilS.~ 1,sr:10-X ... J-• ... J-I-H ... F ... N~------------------CnNCU~ 

nn: cnNo'3200 
CALL LFTAA: C1"403210 

-----------1.fJ~.!_SIR) !AIIFMl!....IMBL.!!.u.I.f.!!~O._ilR~:-----CrNo37zn 
GO TO cno1: CON032l0 

FNn: C0"40324('1 -----.11.EE.Jlll ll • I! I US I I ox ... J..a:• ... z ...... I .... HcuE__.N,._ __________________ ..,c_..nNo3.z.sa_ 
on: cnN032 ~o 

cri11103z70 

----------• ~IL 

CALL GnTOAR: 
·- --------Ji.O,_I!l.J:.0...,0 .... 1 ..... :...__ ________ _ 

CON032q0 
CON03300 

FNO: 
IF IIST_PTllt(lJST_Inx1 • 3 TMEN 
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A VOIJNGSTOWN STATE UNJVEIISTTY COMPUTER CEPilTfA 

on: cnNn :n10 
_ _ ________ _.(..,A1.1l.11-a[uFa.iA...,9 .... •.._-:----------------------_.C...,.QN0.3..J.2.Q_ 

IF rwo_~TR > NAXTENP TMF.N NAXTFMD • TNP_STA: CON03330 
IF MAXTFMP < 2 TMEN NAXTEMD • 2: CON03340 ----------~G~o ........ r~a..-c~o-O-I-·---------------------C-ONQ.33.50_ ENn: 

lF •~T_0 TAIUST_Inxt•6 THEN 
cnN0331,o 
CON03370 
,. N03380 
CON033qo 
CON03400 

_ _ ____ _.f"-'"!O .; --------------------------~Q.N0..3U'1-

CALL FnlUA: 
GO TO (.'.'107: 

I!= 1JST_PTR I UST_Inx I •7 THl:111 cn11103420 
nn: CON03430 

---- ------~c~•~L~t.....,;N~F~x~r~•~~~=.__ -------------------~o~ 
IF NAXTFN? • 0 fH~N NAXTEND s 1: CnN03450 
GO TO C007; Cnlll034r.n 

F...."'11 : _____________________________ ..._Q.N_(U_~_7!)_ 
IC 11ST_P.,.~(UST_tnx1•8 TMEN Cnlll0341110 

nn: cn111034qo 
_______ _,._M.L.G...".'..sJ.~-"'u"-A,,; ___________________ _,c .... o ....... r,.015.oa_ 

Gn Tn coo7: cn11103~1n 
F111n: cn11103szo 

_____ !.._.f__._1,s.:r..2.llliJ..S..LIP-X I •9 TME._111._ ___________________ ,:,~n ltl'L 
on: cn11103s40 

CALL RCTAIIIAA: cnN03550 
_________ GQ IO c11_07• CO"!Dl..~~Q... 

ENO: cnN03570 
IF IIST_DUfUST_rnx,-12 TMEN CilNl)3'5"0 

_____ n_n_:____ C.0!11035110 __ 
C~LL OATAAR: cn111031,oo 
Gn TO C007: co111031,10 

e~n:_____ CO~QJ1,zo. 
IF 11ST_PTRIIJST_Inx1•13 TMEN Cl1N031,30 

nn: cn111031,40 

---------~~I..L!~•~~~.~·-----------------~ GO TO C007: 
e11m: 

p: 11 ST ?TR(UST InXt•l4 TMEN --,,n:·------------------
CALL "FSTRAR: 

__ cn_N,,3650 _ 
:"i111C3,',60 
(11111031'!70 
!=."!.~Ol_~~CI. 
cr:,111031,qo 
(011103700 

Gn rn coo7: 
·- ENti:--

________ CnN03710_ 

IF IIST_PT11t(IJST_Inx1•16 TMEN 
on: CALL sr:-cn=-D-,_,R_: ________________ ---- · 

GO TO C007: 
-- ENO: 

(011103720 
cnroco373n 
cn111_()37~JL 
CON03750 
CC'lN0371'!0 
CON03770 

--f~ IJS·T_DTlltlUST_tnx1•17 TMEIII ----:.CnN037,.0 
nr.~ 

CALL ENOU: 
Gnto coo1~:---------------------

e:1110: 
-----~II= 11ST PT!HtJST IOXl•t8 TMEN - -o;;=- - ---------'- •_;:;._;__:=-----------------

c•LL wTntJTAR: 

-----------------

CtiN037~0 
Cr."tO)IIIOO 
coiio3~1.;,­
cnNOJ820 
CONOJ,i30 
Ci1N03,.'-0 
cn ... 03,.~o 
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' YOIJ"tt;STOWN STATI= IJN1VEASTTY CO,..PUTEA c .;NTE" 

Gn TO COOT: CON03!'1JO 
_______ ..;.1iw.:~-------------------------.4.uNOUUL. 

II= UST_PT .. IUST_Jnx,.19 TMEN 
on: 

C• L.t. IOINAI• 
Gfl TO C007: 

CC'~Olll,-0 
CON031tCJO 
cm,oacaQQ 
cnNo3q10 

l=NO: CON03920 
_ __ ,0~110• 1C~T)•'ILL'''L KIYMOll0,....F(.ILLQWS Llk& Ml~-U~·-------CON~•~l'>-

s•s_LIN1CNTl•C•n_cr•: CnN03CJ40 
CNT•CNT+J; cnN03q50 

___ __ ...jQWO~·"idM""~US-:;. tU I Y III ST_ l n x > • • TA.Jil.L)..U.~s.i..:_u ll ~1.,;.~~3 l > : C ANg,-3-~~ 
!IST_ 11:'X • IIST_I ox + l: cnN034'70 

F.Nn: CCINO 3q111i, 
------U::-IDX a UST_lDX + 1• ---------PN.0-3.qci.o.-

c•n_CTA • c1n_CTA + 1: cnN040()n 
Gn TO C007: cnN04010 

~~N-1,..----------------------------~,4.Jl\&l)~ CON0403n 
/• IS LAST 5Y,..~OL AN ENn STATEMF.NT? •I cnN04040 

JC 1115_NUYlll5t_ICX-l) -- 'KliY'IICIISt_PtPP•sr_rox,11 e 11 } --CON.O~ 
c nN040f.O 
CON04070 

----- ------S~l~S_;a..l .ImN~•~c~N~I~•-•~C~RuO~_rC-IuRL.i.•---------------~C...,0~4QAO-

T'-IEN ~O: 
EP~n- I CNT I • 

CON040q0 
Cf'1N()410() 

,. 0 I AGN(lS.l..LC-.S,UHM ... & .. 1 ... x_,.,• ... t----------------------~CC1"'1.a.4l.l.O­

11= ~-•na, 11~•• • TMEN 
-------~"~-------------------

i: tiN04 l 20 
cnN0'-130 

-----C.tlN04.'l,..lo(L._ 
CNT • CNT + 2: CnN04150 
ERAOAICNT)•••~ENn - si=vi:•e e••~•s nF.TFCTF.n.•: CON04l~O 

----------~c .... N.r--...... c~N-.T-•-1.·---------------------'C~AAo4tlO 
EAAnllllCNTl••cnne r.ENEIUTTON SIJPPRl=SSEn. 1 : CON041An 
CNT • C~T + 1: cnN04lQ"' 

___ _..G ... o ....... r...,a~c_.a ... •,...N ... o""·------------------·----'C .. n,..n~on_ 
F.Nn: c~~o1o2 1J 

e••n•(tl•'"'" ntAGNnSTI CS ~~NEA4TF.n•; c ~~n4220 
-----~~~OIU...l..L!r_!.l!AXlJWM IFMPQRABY srnuuG~F__._.lf~S~F~Oi-=-~•-•,._ _________ c.a~o4z3n 

5q s _LIN 1,1•MAXTE~P: caNn4240 
CNT•4: Cl1N04250 

------ ________________________________ _.._....,NO~Q_ 

!•••••••••••••••••••••••••••••••••••••• tnN~4270 
····••

2
••· cnne GENE~ATION •••••••••• cnN0421110 -----••!•~tt~!•••••••••••••••••••••--~•~•___._1 ___________ _._~~04290_ 

CON04300 
P,.CNT•O: Cr.11104310 -----.uo,1:c.&o•'"'•=--·.__ __________________________ _._ : "l.'1 4.320_ 

'* ME&O l=lRST OUTllllT PAt;E •I 
C,1N•14330 
cn,.,,4340 

----~---------------------------....£:Jl1

N043_5.!L_ CALL ME4ntNr.: cn~r,43~0 
Cl1N04370 

~~'U.f LDHLliBJ F I NTQ JIP "'~F .... !1-0-8-Y.._•-'-'t.._ ________________ c,_n"(Q~ !!t_ 

I( • 1: 
Cl1N043•0 
CON0440n 

;-------------------



58 

A YnlllitGSTOWN STATF UNtVEIIS TTY COMPUTER CENTER 

nt'I WHILE fOT_PTIIIKI •• 01: CON044l0 
________ l!QCC1ll..~N~I~B~Y~1-D~I~.rP-I~B~lwK~J-J•-----------------CnN1l.4il.0-

CALL OCHXC02: CON04430 
CNTS • •nATA•: CON04440 
CAI I I IIEOIII; CON04'-.51L 
K•K+l: cnN044<',0 

CON04470 

-------------------------------------~C~OW3N~~~ - /• '="'TF• L tTEIIALS INTn UP ''"="'nRv ., CON0444'0 
CON04500 _____ K_~lt__ ___________________________ _._c..,oNo~UL 

nn WHJLF ILT_NTIIYIK) •• • •1: CON04520 
NOCnN • LT_NT~YIK): C~N04530 

--------~I ... E~l-"Y~E-:8..,.I.f_Y..ll!.llCD'i,'QJ2345671!! ,ttl •• O IHEN !iO IO C009; C0~;2..'t.5~1L 
CALL OCHXCriz: CON04550 
CNTS • 'CONSTANT•: CON045<',0 

_______ .C_A~ 11.E!JU.J'. • C QN.0457..D._ 
LlT_ADRIKl•~EXAnR: CON045RO 
K • I( + 1: COIII·"'. 1o5qo fNn~• ___________________ _.__ ________ __....,.,...,4bQO.... 

_____ __. cnNo-..,10 

/* IIESFIIVE 11P NE.,"-Y LnCATIONS FOIi tOENTfFI!:AS ., CnN041,20 _____________________________________ _...')!IO~Q_ 

I( • 1: CriN04<',40 
no W~lL~ l[O_NTIIYIKI •• 1 1 1: CON04650 

_______ _...MFX...C.O.~~~l! ·~· _______________________ C.('l"'.10~6.{'.1 _0_ 
MntnN • •xxxxxxxxx•: cnN04670 
CMTS • rn_NTIIYIKI: CON046~n 

_____ C~J.LR ITF.n11T: CONO~~n __ 

---'F_Nn: 

I MN_AOR I Kl • HEUM: CON04700 
K •I(+ 1: CON04~10 

_______ en~.,~.! 2.l'L 
CON04730 
cn11104740 
CO.NOfl50_ 

on K•l Tn NAXTEMP ~y 1: CON04760 
MFXCON • •xx•: cnN04770 

________ :=.:•nC(_IN~xxxx xx;_ x • ; --------·------~c_nN0_4 JRJL 
CMTS • •TEMPORARY STORAr.F LOCATION•: cnN0474'0 
CALL FttTEOIIT: CON04/l!OO 

----- ___ _ T"'P Al'tR(KJ. • He..!_!l'lt: Cl'.'1110:lll!'L 
ENn: CON04820 

CC'N04"30 ________ co~o~~~o_ 
CON041!50 
CnN04/1!60 

--~'· J~t .. !L~l..1Z£.~nex R~GISTF.R cnATA TAIIILF. ~Q..!NTF~.!__!_/ cnN041170 
-fnN041111Q 

CALL RFSTIIICG: CONO'-iaqo 
CnN044'fl0 

,. Pit F itu e T,, It E.,,-"4'7 A~T~=-=-1 .,..,.X-.,.l""'N-=F-=o'-=",,.,"'""A-::T:-:T:-:C,:--:-N.,..-•,.../.,......--------------,C:-::ONO-i..•n o-
CON044'20 _____ GT_tox • l: CON04'130 

I( • ·1:;--'~--------------------------...;CC1N044'40 
CLn~e FILE (NAT~IXt: CON04q5o 

w-----------------
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' vn11Nr.STOWN STATE UNIVERSTTY CO,..PUTElt CENTER 

ON ENOFILE l"'ATIIX) r.o Tn cn10: 
n• ~N FTt.i CNtr,1x, llfPIITt 

CON049~C, 
CQNO&Cl!lO­
CnN049M 
CON0499n _ _ _________________________________ ,.,.p,..ug,.,..~ 

REAO_ ~ATR[X: CON05010 
Rean l=ILF. (JI .. TIUX) INTO ILINEJ: CnN05020 

--- ---1.•~t..-N1::;_•T1 e Sl'ISTI II.IN&, l <a• C.:1Vt19-'5~30 
f"IPR • SIIASTR II. INF.• 5, 3 J: CONl'J504n 
r,!'lt li'TR • Sll"STR CLINE. 9. 4): CON05050 _____ .... a ... o'-"1------~ T? 11. I Nlii, U _.,... ____________________ Coa,.Q.~ 

not_ll'TA e SU~STI ILINE. 15, 4): CON05070 
n112 • <;11A<;;lt Cl.INF, 19, 3): CriN05(Hln 
0•2_,ra • SIIIST_R 11,,llfi 12, &I• cri~ooo 

/a IS THIS TMI: FIRST ENCOUNTER WITH THIS LTNF lllll"'RF.R ? •I 
CON05100 
CON0511n 

--------------------------------~~ [F LIN_PTR ~• L8L_PTRIKI THEN 
nri: 

TMP_rox - 1: 
K•K•l: 
L~L_PTR/1() • LIN_OTA: 
Co'1,.1,, ncw:cco· 
LBL_AOAIKI • HEXAnA: 

CON,)5130 
CONl'.'5140 
,n11g~ I i;t, 
CnN0 5 1 ~0 
C!'1N05 l 70 
cna•os1 •a 
cn11105190 
cn .. 057.n" 

----- ------------------------------~~0.5~ 
/• CA L.L. &~PIHl PAIATF. cnnE GF.NF.ltATlON Sll,.IIC,UTTNE •I CON05220 

cnNo523o 
_____ .....,.~R.EA.0-&J-----------------------------N~~ 

cn11105z5n 
CON052M 

--------'.JL.L~---------------------------....\,,,l.ll'C5210 
CAtL ltFAncr.: CON0521110 
Gr- TO AFAO_,..,T1nx: CON05 :? 9(') 

---------1~.i..:...----------------------------~c....ioNn5300 

I• II ESTn1u: *I 
CC:-..105310 
CON0'5320 _______________________________________ ...1.,(lf,105330 

11= I I nPA a 

on: 

t:NO; 

1 KF.Y• l&IOPR_ PTA. • l '-1 I TMEN CnN05340 
CON05350 _.....,. _____________________ QN05360 

CA LL...Rf.il..lU: . 
Gn TO AF&n _M4TIIY: cn11105310 

cc1111ns3111n _________________________________ _.,_..i..;;,.Q.S.3..90..... 

,. It ET lllt N ., CON05400 
CON05410 

- ----1.t=......LJ~ u.......::.......;..~.i..;.~ ....... =_c . .1.A-=.....ar......,_......,c:u;.i1-___________ _,c....,nN~2.0_ IE " o es. • 'KEY' >tlOPR. PIR • 9 II IHEN w on: 
C4LL 
GO IO 

FNn: 

ATIINCG: 
CnN0'5'-~0 
CnN054'-0 

~~-----------------• fll!l.545..Q_ gi::4o_!!AI Y• 
cn111os1.t.0 
CON0,;470 

~---_j/..!_M"'-·----------------------------~"'nsu11.... 
CnN05'-90 
CON05500 ,~ rrnpq • 'KEY 1 )&1nPA_PTR s 1q,1 TMEN 

------------------------------------



nm 
CAI t !JJ I NCG• 

CnN05510 
CON0552C 
CflN055'30 
CON05540 

60 

_ _ ________________________________ __.,.....,.ll.5.5.5Q_ 

1• w11rn11T •1 

_ _ _ ___ t_F-1~« .... QPB • 'KfY'ltCQPRwPIB • 1911 IHFM 
nn: 

Cnlll0551'10 
cnN0557o 
CON055SO 
cnNo~a;qo 

CALL wrn11TCG: cm.aa;,.on 
_ _ __ __G.a..J.ll..Afj,..,Q._.,,,,.,,._.T .... 8,._J._x,_•.__ _________________ .._.J.Na 51illL. 

e111n: cnNo5620 
C!iN051tJO 

_ ___ l_•----•-•~----------------------------~~O5b"-0 
CON1i 5t't50 

IF 11nPR • •iRM•lr.lOPR_PTR • 211 TME~ CnN05,t, t', O _ _ _____ ruli ___________________________ .....,_N0.5b.7.!L 

CALL PLIISCG: CCTlll •~56RO 
Gn Tn RFAO_MATRIY: CnN0 5 6qQ ____ ____ .._N,..._.• ___________________________ _._,~a.5. - ;, a_ 

I• - •I 

IF llnDR • 1 TR'4 1 1&f0PR_PTR • 111 TM~I\I 
nn: 

-----------~LL IIIJ NIISCG: 
Gn TO RFAO_~•TRIX: 

c01o1r. 5·, ~ -, 
CflN0572 0 

------C-ONOU,3.Q_ 
CrJl't05740 
cnNo575o 

____ Cr. N0..5.7.6 t:L 
cnNn5nn 
C011t r, 57RO 

_______________________________________ r-i:,_,, -~5.1._qa__ 

I** •I cnNG5RnO 
cnN05RM 

___ Y._,F_'-'I I nP_!_~.f,_'4~PR PTR • ~E.N _______________ Clfll0_5 R 2.0_ 
nn: CMN05RJO 

CALL NTPtYCG: COIII05R40 
_ GO rn stFA~ATRl!:. _________________ _ c ri1o1tiSR.5.!'I_ 
ENO: C~N05A60 

cnNn5R7n 
I• I •I Ci1N05RRO -----------------------------C~ON05Rq"-

rm: __ C_A_L_L_n_r_v_r_n_cr.: 

Gn Tn RF6n_~ATRJX: 
- ----- __ F~n: __ ______________ _ 

I• • . •I 

CnNn5900 
cnNoa;q1n 

· -C-nNo<i Q"io-
cnNo5q'3o 
CON('5q40 

- -cri~o,;c;50·-
cr 111osc;..,o 

-- - --- - ·- - -- - cn111c5q7r, 
IF llnP~. 'T~"''lr.lODR_PTR. 1,l i TMl:N - -----------c·ni,05·9110 

nn: 
- ---·---- -.......;·J::CAL L FOIIA LCr.: GO TO RFAn_~.~T~R~I-x_: _______________ _ 

cri~o59qo 
cnNo.-,noo 
cnNn..,n1n 
CnNOl'I020 
cn,un,.03n 
{nN0,.;('40 
COIIIO l9050 

--------------------------- ----------
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' vn11Nr.STnWN STATE IINlVEIISITY C0"4PlJTE• CE ... TElt 

CON060t.O 

-- ------.,Ql;i.:...----------------------------1.41l'<A41~~ CALL CnNFOCG: 
Gn Tn lt~tO_MtTRtx: 

,. > ., 

cn..,n;i,0111n 
co ... oii,oqo 

----CIWllft.l-'10-
CnNn6110 
ccn10,.12n 

- --------------------------------------tlNn~3n-
IF l(nP• • •r•••1&1noR_PTR • q)) THEN 

on: 
C!1NO,.l41J 
CnNOt.150 

_ _:....- ---------~rY"--~-----------------------\.r~o"1"0-
ca""o" 110 
C£1N01,lll'O 

--- ----------------------------------1,.uNOJ-.lqti.-,. < ., CnNOl',20n 
C:1N06210 

-----~I..,.F J....L.,QgR......L...LT_...• 1tlORR_PTR • l~"™-~----------------.COAlll•22tL 
nn: CON0,,21n 

CALL LTCG: C0..,06240 
---- ----~-•.1~•~1-x~•------------------c-0~~ 

FNO: cnNOl,2-',0 
CMJi!Oh270 

---- -LL-l..o.!.l~!.L-----------------------------C~n~~2AQ_ 
cmrn1,zqn 
CMMOilt'300 

---------'-M.L.i'---------------------------- C.0N06..3. 1-(L. 
CALL L~OCr.: cnN01t12n 
Gn rn ~~'"-"'r~rx: cn1110...no ---------=-..._. _____________________________ CJ'lNQA34~ 

, . r.i::o ., 
cn,.. 01,350 
COIIIOt.3A,0 

--------------------------- -----------Cl.'INOA3:Z.0.-J S: llnF~ • •T~M•)g(nP~_PTR • 2~,, TME~ 
nn: 

Ct'l1'J063M 
COIII 063qr. 

------------1.C~A~•~1_..1r.le.j,,j,1..y..,_ ______________________ c,r:Nn640~ 
Gn TO ~~tO_MATitlX: cnN064l n 

C'1N01,42n ______ ____________________________ _____ -: :JNOa.431L 

I• liilF.O •1 CMNOi,440 
CnNOi,4 50 

______ --1.E.._(_ Lo P.R_._, .T!l."'.!...l.£...l•P.JlJ_I.lL.~ .2.b.l.Lt.MEN _______________ c.o r-io 64611... 
nn: CONOl,470 

( jL L N~ocr.: CnN064fll0 
___ ___ _____ JiLLia......'lE.AD_!!A.IR ... t_.x-: ___________________ C.CNO.fl49Q .. 

Cnl\lOl',500 
CON06511' 

--· -- - l ?__S..Q!J~sp= J .ririr_•......_ ________________________ criNo.,,szo _ 

C0!\106530 
IF 110P~ • 'T•M•1r.1nPR PTR • 211) TMEN cnNn654n ________ o.,:,;_ ________ -___________________ CONO~.S50_ 

CALL SORCr.: cn11101,~1tn 
Gn TO RFtn_MtTRIX: Ct'INQl,570 

-----JE~NOj CONOtl.S~O-

I•~ •I 
CnN01,5qr, 
Cf1NOM,OO 

-----------··--
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A vn11Nr.STnw111 ST4TE IJNJVERSITY CCIMPIJTER CENTER 

CONOMtn 
_ _ ___ __,tF__u~" • 'I!H')t(QP! PI!• 511 IHEN~-------------C!l!ir'MIZ!L 

no: cn11106630 
CALL EXPCG: CnN06640 
GO IO BEAD.~.A~IaB~I~x~: _________________ _.r~o~N,~O ...... bab.5wO-

CnN066110 
CnlllO#t#t70 

- ----~-~~"-.;;:;.,.---------------------------~C-O"'""N0~6A!l_ ,. STOP •t 
CON061'1CJO 

r,:: 110;,R • • IC EV• IC I OPR_ IIITR • l" II TMEIII CClN01t700 
n• - ------=~-----------------------------CO~Qa7tQ 

l=NO: 

I• ENO ., 
IF 1 lnPR • 

nn: 

ENO: 

CALL srnPCG: 
GO TO REAn_,,.ATRIX: 

COJofO#t720 
Ci"llllO!lo730 
CON061'-0 
Ci111106750 
CON067f,O ______________________ _.Q.~UL 

1 I< EY • l & ( OPR_ PTR • 17 l I TMEN Cl111t067itO 
C011t067ql) 

CAIL....e!n 
..... ..._ _____________________ C.O~! ~!L 

GO Tn . RFAO_MATRlX: cn-.01.~ 10 
CClN06A20 ____________________________________ Q_NO.f!.R2(l_ 

I• GOTn •/ COIIIOt',A40 
cnNOM50 

____ _.1-'-i:__,1....,_rn°_~ • •1<Ev• 1r.1nPB PTR • 211 .:r1• i:111 ______________ cn_1110.6..".~"-
nn: CnNOl>A70 

CALL GOT~CG: cnNOf,AAO 
r.n TQ ._i:,n MAT~~~: __________ __________ c-::-c.,_1111y,{l,n_ 

CCIJofOf,900 
C('IN0,,910 

______ _L'!_nns11" •-·'---------------------------~cn~fl1J.CntL 
Cn'-101,qi,1 

JI= IIOPq • 1 KEY•l&IOP~ PTR • ~II TwFN cr.•ic t't940 
--- ------'nn __ : ____________________________ c_r,1110~(! ,n_ 

CALL Gns11,,CG: 
GO TO Al=AO_MAT~IX: 

CClNOIIQ60 
cnNOM70 

----- - ---=FN;__n..;.: ____________________________ cn~p-~~JL 
cnNo,-qqn 
CCIN07000 --- ___ ______________________________ cn111n7.n1n_ 

COto: Ct111107020 
CON07030 

_ __ ______ c_nNQJ2'"''-
- ,iicr,;PLl= TE CnMP l LATJnN ev ASSir.NJNr. nesTINATJnN ,nnRFSSES TO CON07050 

~RANC M STATEMENTS •I CnN0701,0 
Cl"lN07070 
C•Nofo·~ 
cn111 r 1oqo 
CONQ71 <" 0 
tn114F 1T1n-

111ur l= t LF lr)ATAOIIT) SKIP: CC'!11407120 
-- - ---~111~U~T2F~l ·LI= IOATA~IT) Sl<JO entT 1•o•n~RAM STAATTNG AOOAESS•. C~N07130 

'0100• l!Xi ~,-. Al 241 • XI 11; A( 41 I: - ··------ ---- - ---CC,111071'-0 
PIIT FIL I: IDATAOIIT) SKIP: CC,11107150 

----------------------------------------
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• YnUNGSTOWN STAT~ UN( '-J eltSITY Cn14PIJTEA CEIIITEA 

,ur FtLF IOATAnt l7 ) SI< IP er.,r ( •TOTAL 111i:111n111Y IJSF.n : '• 
N&;NQ.Y_CNT IIYT&Ji'I exes, • '191, X1ll, 5151, Xl\1, +1511· 

cnN07160 
CON07170 
cn,..on111n 

!•••••••••••••••••••••••••••••••••••••••••••••••••••• CO"f07190 
_____ __. • ..., ......... a"'LJ*.&&a* • * S FNQ lli PQ ITS T Q P • ~ ·: -ei-MA---"•""•""•""• .. • .. • .. • .. ••••..,•..,•K;•-----~C:.1:Q"'N14;0'°"'7J.;.3~0;i4'Q~ 

••••••••••••••••••••••••••••~•••••••••••••••••••••••/ CON07210 
CON07220 

--- •~J1.-,SQU&-'~-lrI.+TIHG MITH CUP N.,IM"4-L-&,-. ____________ '-·~12~ 
CnN07240 

CA8N,, : PIIT FILE I oar,nur, Par.e: CON072'50 
--- ---c&JL.J;tl.-iCO • BQIIT I S!C 1° ;on 11 SC,JJD.C.E-l.-l-s.l--l~ ... 1--------~0'-~l-l4£l-

lXl ll) o All4 ! l: Cr.N07270 
PIIT FJLEIOATAQttT) SK IP: CON0721'1t"I 

____ _ ..... ,1'1---WJ,LU---.L.St · I 3 <• SR S_ C NT > • C Oaa.o-7-2-~ 
Pt!T FlLFIOATAnt!TJ SKIP EnIT ICClMMANOISu•21. SUA2) Cn"I07300 

(Xf3). Al72). Ff3)); C~N07310 
____ ____ ,..s; ... 11 ... a~7~v•z • 1 • c;n"'4U-3U-

FNO; coN07330 
CnNf"7340 
(;;'.}~4-

cnN073M) 
TKN_CNT • CNT: CON07370 
~~, ... ·-------------------------------CON0HP4-
•11r J:!LFfOAHnUT! PAGE: CONC7390 
ltrtT FJLr:(nATtntJTI SKIP EDIT I •EAAOA TAALF' I Cili\107400 

________ ...,1..,.x..,1_..i .... 11 e AC 11 I 1 • 0.l.<o.~ 
DIIT FILFIOATA111tT) SKIP; CON07420 
PIIT FtL::fl"IATAOUTI SKIP EDIT l'FUn••· •s0111,ce LfNE'I CON07430 

----- ---~X.! -:a I • I •q - X 115 1 , A' ll I I• cnliltl.~ 
PttT Fl L FI n, r AOIJTI SK I It; CON07450 
nn WM(L~ ICNT < TKN_CNT): cnN074~0 

_____ _,,, ... uz .... &.l !__.S LO.LI.A.011'0 l SK IP E O IT C &RA Qll CC NI) U S_L I N.L.C NI I! COHO 14.2.0-
1 ·.n1. Al'-O>, F13> 1: cnNo7"'•o 

C"IT • CNT + 1: C0 ~07400 

-----~Nn· cu.s.no-
Cr:'!N ,}7510 
cnNo752n 

t• WIUTF KEYWORD IA!L.,:;...-=•'-'-----------------------...C• ~.0.1.S.3Q_ 
C~N07540 

ltllT FILF I OATAOIJT} PA t; ;:::; CON07550 
____ _!JJJ_E.ll.E....lJ)A!.A.C!l fI l SK IP FO I I I 'IC E.YWORC.. IilLE .. • ........ ________ Cm!0.!.56.Q_ 

IXllll- A(nll: criN07570 
0 11T FILI= IOATll111T) SKID: CON075A() 

-----~SJ.JI 11\... ... J..!. ClNOl.5..9.0... 
nn WMtLF fl(Y NTltYISIIAI .... 1 •1: C0"107~on 

Pt JT FILF IOAHl1UTI SKJlt FntT IKY_,..,TRYISIIAI. SIIA) CON07610 
- IXC3) • AIJQI. X(31, FC3))• __ CQNQ.Ib2JL 

SIii~ • SUA + I: cnN07l,30 
CON07,,40 

---::-:-=-:-=::---------------------------_j~n:1N_,(U6.5.0_ 
,. WltITE TE,MINAL TAALF •I Ct"III07M,O 

Cl1N07670 
-----..!•~tJJtT. F 11 :: 1 D~O-I .... J .... I ... 1 ___ p.,.a""G, ..... • ___________________ _._QNC 7.A!CL 

PUT FILF. IOATAQtlTl SKIP F.DTT l•TF.A'4INAL TA•LF.•I CONf'.176~0 
IXllll, Allie)): CONl17700 
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F ILE: Cf"INTRnL PLIOPT A YntJNGSTnwN STATE UNIVERSITY CO,,IPUTER CENTER 

PIJT FllF IOATAOIJT) Sl(IP: 
s,,. - J• 

CnN0771t'I 
C0N0I120 

on WHILE ITM "fTRYISUPII ..... I: 
PUT FILE IOATAOUTI SKIP entT IT"4_111TRY(Sll"l· SIIPI) 

cn11101no 
cnH0111oo 

_ _ ________ _.1~1~1_3~1....,,_4_1_3~'~·-X~«~3,~>---E-«.3~'-'-•---------------C ...... ON01750 
SIIPI • SllPI + 1: 

/* WRITE IOFNTlFIFR TARLE •I 

C0N077t,0 
cm,01110 

011'10 
CrJN077qo 
CC'IN07ROO 

--- ----"'""'11 ... r..._..e;.Jiu.l ... F ...... lu-DA.U.a.llT! PAGE• _________ C:0..N0!.~ UL 
PIIT FILI; IOUAOIITI $1(!P EDIT 1 1 InENTIFTElt USLl: 1 I CON071!20 

IXllll• All"ll: CON0711130 
PIJT FIi E (D4IAOl!Il SKIP: cn,-,071140 
s11" • 1: cn111011150 
nn WH r LF I I n_NTRY I SIIPI I ... • • I: CON07J116C, 

____ _____ .,_p_,_11'"'r__.e~I:--"1.s:~«'"'o .... '4 .... i.li.uoOUI..L.S.K re en u I r o 111.1•"' 1 sue La_.SJie, c.n111!l.I."JJL 
IXl3l. 6121• Xl3l• Fl31l: Cr.11107~1110 

511PI • 5U8 • 1: CClNl'l7ACIO _____ i;;..izi..,_.__ __________________________ _._.....,..Q1.!iQj]_ 

cn111c,1ca1n 
C0N0H20 __ _ ___________________________________ c..ruta.ll.lQ_ 

Pl !T Ftu: l!HTAOUTI PAGE; COIII07Cl40 
PIIT S:ILE IOATAntJTI SICIP EDIT ( 1 L1Tl=1t•L TlflLF'l CnN07950 

_ _ __ __JJU.J I 1, • I J 3 C!l.1"10!.'ibQ_ 
;IIIJT FILI= IOATAl11JT) SK [P; C ~ N07Cl70 
511" :s 1: cn11101cu n 

----- ~~ll E ii I .NI8YJ sue 1 ,. • •); __________ Q..llf.0:!99.a... . 
PIIT FILE 1narant1T! SKTP EnTT ILT_NTRY(SUPII. SUflll CONC,.'1000 

IX(~). A(CII. xn1. i=n11: CONOA()\0 
_____ _ _____ .5.LJlL.!' S118 • J; co~o..--azo._ 

i=..,r: cn111ofll03!" 
COIIIOII0'-0 

-..L!-_WJU T L\.W.l~ -1 SYMBOi T..,A .... e ... 1 .... e_•'-.._ ___________________ CDNQji! 05/L 
Cl1NOA Ot, c, 

P! !T FtLF=lnATAnur, PAGF: COIIIOl!070 
----'-'P11:r FILF=tnaunun Sl(IP EOIT 1 1 uNJF(lR"' sv,..Rn.1._IaRLF'>------~.011_0~0_ 

1x1111, 112011: cnNn.11oqo 
PIJ T FtL~f1'ATAnt1TI SKIP: CnNOflllOO 

______ __ _ PIIT_ _ _F_!Lf_~AiA_IJl,IT) SkI_i> F=nJT ft5YMllnL•• •PnJNTFR 1 ) cn~()-~ltQ_ 
IX l 31, 4161. Xl31, 6171): CONOA120 

511PI • l: COlll01'113n 
------, .. nn WHlLFf 51111 < tJ:CiT tl'X): _t;:ONOA140 

PIJT FIL~lnATAntJTI SKIP EOTT fUS_NTAYISllfll). IIST_PTA(SUA)) cn11101n50 
IXl31. AIJJ. Xl6l• Fl4l): CONOl!l60 

--- _ !;t1A • Slllll • 1: CONOA 170 -e~n=-- c6111o·il1iio 

- - ~!_~• tT ~ OATA TA"L~ •I 
CCIIIIOA 1 qn 
Cf1N0fll200 
cn1110~2t"n 

PIIT FILS: COATAIJIJTI PAG~: Cr"III0,_220 
-----1111.J T FI.!. E._lO_ATA_c,11r1 SI( IP FnJT 1 •nATA TAAt __ E_•~1 __________ C=O~Q~U'L 

IXfllJ.Al\01): CON01'124('1 
PIJT FlLF (OATanur, Sl(IP: CnN0fll251'1 
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A YnlJNr.STOWN STATF IINTVERSJTY COIIIPIJTER CENTER 

PUT l=lL~ IOATAIJUT) SKIP EOTT t•LTT T"L PntNTER•I 
CX«1t tflSIJ• s,," • 1: 

on WHILF fDT_PTIUSll")-.•01: 
IT FtLF COUARIITI §K(P enn IIH_?TPCSll"II 

IXl31,F(311: 
Sn•• SIi" • t: 

co111n•21,n 
CPNCaµ.o_ 
co1110•2"" 
CnN01112qc, 
Gf:INAP~On­
CnNO•HO 
cnNOP3Z O 

- ------.~~---------------------------~~~;~ 

CL,.,SE FILF(Snu•CFI: 
CLnSE FILE (MATRIXI: 

-a.~~ t L F I I( ev I MP I I 
CLn~e FILE(TRMINP): 

!;ltfn CIJ IIITRl"L: 

cnNO'l34n 
CC!\10111'3'50 
6F''o18fl~ 
CnNOAHn 
cnNn111311n 
CP'o1AA'3 CJA 
cn111011-on 
CONOlll4\0 

----- ------------------------------------

-----------------------------------------
-----------------------------------------__________________________ __::.._ 

- ------ - ---------------------------------
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FILE : RF'4ARK· PLIOPT ' YClttNr.STOWN STATE UNTVEIISJTY cn"'PttTEA CENTER 

AE"'AIIK : Pt1tnceo1111e It<>: IIE"'00010 
____ n-""C:l.=-_._1 __ ~.!' S T!!.L_ ____________ I '9q~J _ ___ Flf T ., .. ____ . . _ _ ___ l!_E "'Q0."" 2.n_ 

2 TOKEN CMAII 1101, 11e•oo-: ~o 
2 cun FtxFn , .. ,: ttE"4ooot.o 

----=n~c:::-1.--=t<:------------------""""'.Fiii:n 
__________ ttE•ono,o , .. , : RE,..000..,n 

IIF"400070 
A •oo 1 : t< • ,c • 1 : 

IS: .. "Tnic~-,,,f K I · • 1 S 
---·- -·- _, .. . 

1 Tt.lF.N AETllltN: 
r.n TO AMOO 1: 

,:,.. r, ~FMARI<: ~ -- ---- - --------------- . --- - -- -----

ltS:MOOOM 
•e .. oo·oqo 
IIF"!OOMO 

--- ___ ._e_•oon<L 

---------- - -. --- - - - --.- - -------

---- --- ----------------- --- - - -----

---- - --------------------------

------ -------- ---- -- ----. ---- - ------------

--- - --- ----- .. ----------- ---- -- - ----

---- --- -- - -- --------------------

----- - -------- ------- ---------------- - - ---

------- -- ---- -- -- - --- ----------- -- ---- --- - ·-- --- -·-- ·-------

--------- -- -- ··- •- - - -------------- --

-- -- . ·-·- - -·-- - -- - ·--·--- ·--------- ·---- - ---- .. -----·- - --- -------

.. ------------·--- ---· -- -- - -- - - ---- · ·· -- - - .. . --- -- ---

---· --- --- ·--·-------- - · -- . 

- - - ------·- --·-------- - -- --- ------ -----

--- -~------

- .. ··-
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FILE: KF=YRFC PL tnPT A vn11NGSTnWN STATE i,NTVEIISITY C0"4PVTEA CENTER 

K.EYRS::C: PRncenuRF (Kl: KEYCl)OlO 
_______ K£~Q..~02n_ 

ncL PAS_T8L (qqq) FXT. KFY0~ ~ 30 
2 TOKEN CMAA 11010 KEY00040 

---=,---:------:2 cun ________ ___,F~TXEJ" ___ ,_.) :~ _________ KEYoon,o 
ncl. 1 l(!=Y_TBL. 1'10) FXT. KEYOOO,,O 

2 ICY_NTRY C-a~ 110): KEY0007n 
____ n_c_l. __ 1'-_11~T U". _ .. T- '"Y I qoq1 ~_xT ~ __ __ _____ ,o;vooo•n 

2 " .., " CMAlt I 3) • KEYOOoqo 

OCl. 

2 UST_PTA FtxEti 141: KEYOOll'lO 

N 
I( 

11~I_I_nx 

N • 1: 

_ _____ KFYOCllln 
. ICEY00120 -----------··· ··- · i=r-.en 141, 

i=rxen 14 l. 
FT X en'---__ l,_4_) _ _El_,:_: ______ _ 

KEY00130 
KEV00l40 
ICF.Y00150 
KEVOOl~O 

nn WMILF (KY NTAYIN) ~- •• I: 
-------"~ IF rn1<ei°11<1 • KY_NTRYINI TMEN Gn rn 1<11001: 

---~"'001_!!1_ 
KEYOOllllO 
1<evor11qo N • N • 1: 

-----~~~n !..-------------------------------~IC_E_Y~O'lZ.ruL 
AF.Tifft"': 1<evno210 

___ ;..;.KAC:..o"-'nt: ttCi IIITAYllJ'iT rnx1 • 'KFY•: 
IIST7TAIUST_tnx1 • N: 
11sr_rnx • 11c;r_Inx • 1: 
It ETt lltN: 

KF.YREC:- · ·-

KEY00220 
·- ---------~IC.f!.l1Q.2..l!L 

KFY00240 
ICEY00250 
KEYOOZiliO 

-KEY002-70 

------------------------ --------

---------- -------- --- ··- ----------

------- -- ·-- --·· - -- ------- --- - ---- ·----

------------ --- ---------- ··· ··- · - · · 

- - ··- ··-------- -- ---- ·•-- .. 

--------------

------ -·- -- - ·-- - -- - · - . - --· --------

/ 
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F {t.E: Tlh•REC PLinPT A 

TA"41tFC : PAnCF.OllAF 11< I: TAMOOOlO 
_______ ______ TA114Q(i_c:)a!l..._ 

net. l PR~- TIIIL fqqq1 F.XT. 'rA"4000'30 
2 Tnl<EN CMAA 110). TAMnt,040 
2 _ _t~Rn F J iq:_I) ___ I_ 4_L;_ __ _________ U~{i.0..0.~ 

OCL 1 TAM_Tll!l 1301 F.XT. TAMOOO~O 
2 TM_NTAY CMAA 1,1. TAM00070 
2 _!~~Al ___________ F~T x_~ ___ Ll l_:_ _ __________ 1'.!"''?M!!!!_ 

net. l 11ST fqqq1 ~xT. TA~00090 
2 u~_ NTAY CMAA 131. TAMOOlOO 

--- ----- -=---..:..::,..c.-----.;;_;_ _______ ---'--'F I~"- --_! ~l ;_ ·------- TR"'Mll_!!._ 
TAM00120 
TAJIII00l30 
TRM0014('1 
TAM00150 
TA,,.0011'10 
TIIM00l70 

2 UST PTA 

N 
I( 

l=JXl:n 14l • 
S::TlfFO I 4 I• 

------FTXF.O 141 FXT: 

N • 1: 
-----~n.:.n WHILF. (TM_~TAYINI ~- • •1: 

IF TnKENIKI • TM_NTAYINI THEN GO TO TAOOl: 
N • ~_i:c__ _______________ _ 

,:1110: 
AFTl~"I: 

TAOOl: .11S NTAYIUST lOlfl • 'TAM•: 
---- IIST_PTltCIIST_tii:"CI • N: ----------·-- ·· •·-

IIST_tolf • usr_rnx + 1: 

- · - --TAM00180 
U11400UO 

____ T~"!_QQ2.QQ_ 
TAM00210 
TRM00220 

___ _ TR_ ~9 .. Q.HL 
TA11400240 
TRM00250 

AFTUAN: 
i:111n TA .. AEC: 

- -- - -------·- _ --·- .. ·- -------- _ TA>4Q0l"-'L 
TAM00270 

---- -- - --- -- ·--- ----

- ----- - --- ---- - · ----- -------------··· -- -- -·· ----- -----

- --------- - --··- -- - ·- ·-·----- - ···--·-- - ---- ---- . - -- ---

--·--- ---------------

------- -- - --- - . --- - ·------ - ·- - - -- -- ·- . - - - . -- - - -· ·· ··----

-----
----- .... 

. . . --
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F I L.E : I nN" Fe PL tnPT • VOIINC.STCIW"f STATF UNIVEASTTY cmi.i»uTFA CENTEA 

P~~-T"~ 1qqq1 
2 TntcFN CMAA 

TnN!i0010 

----_ ! '2,.N_Qrul.z!L 
1011100030 
li'N00040 

___ .,_Jn._~OQQ 50 
tONOOOi'tO 
IC,N00070 

---~rr'.)NO...M_'!.!L 

Z cu_n _________ FT_X_~/l __ -cl4)_ · ---- --- ---
nci:.---tnN_Tl'I-..· cqcu i:xr. 

nc1. 

nci:-ili-
1( 

Z tn_~TAY CMAA 
11ST 1 9qc,1 

2-- -u.c;:_Nrcfv Cl-fAA 
2 - IJST_IIITII. FJYEr 

I ~ ' • " .. 
F·.t_r •---
( ~ 1 • r nNno,J9n 

!tilllOOl no 
__ ___ _ _ [nNqlJl'I_ 

··------------- -FTXFO - I . ; -. - JO"'OOlZO 

FiXFO ,~,. rn~00130 
___ , 1ST_I~~- ------­

A 
____ Frxt=l'l 14) EXT. ,n .... 00140 

Ftxen 121. ,0,..00150 
Ill C .. aq i ,0): J,;"1001'!10 

_ ______ __ ____ _ ___ _ .. ____ _LnNOl'.'l 70 

N • · t: ID1110011'0 
nn W!-HLF I rn_lllTAVfN) ~- • • l: ,0 ... 00190 

________ _...I LJ!1K ei !.~ l_~_.l_D !If~ "ff NI TMfN r.,i Tn _Ll..901_: . _ ______ _ JONO.n..z.oJL 
N • N • 1: tON00210 

ENn: 1011100220 

-----=-=-:- - -- ---------------- ···· ·-·· -- -·- ··-- ·- -- ___ __ ______lf'INOJR1!L 
/• OOfS TOKFN SATISFY OEFINITtON nF I~ENTIFlFA? *I T~N00240 

- J~N00250 
•• VFA !FYI TOICEHI K,. ~•-~COEF~~TJKL "N•Poqsrtivwxvz I I: JflNOOZ,,O 

--------:-ell=--, ; i- i'HEN RET•iA111: Jl"N00270 
"• s1111.srq1Tnt<ENIKI. 21: JON0021110 
A a VFRIFYI!. •otn451'>71'l9 ' I: TFiN00290 

----IF .I ~• 0 THF.fof AFTIIRl'f: JON00300 
A • 1,,mi:x ( TOKEIIIIIC) • • •I: · ! ON00310 

- _JF A__?2 JMEN_ AET!IAN: ·------ ---- ·- - ·- ____ l~l\lt,03z.9 
. IF- A • 0 Tl-<EN. RFTllqN: !ih00330 

___ /_• _~AKI= NEW FNTRY IN tnE~TIFtEA_ TARL~ *_/ _____ __ _ _ _ 
JON00340 
J0!\1003'50 
lr)N0('3~0 
Jr,,-, ·,1370 
JnNon~.,.o 

--- ·- · - -- ·· --- ,011100 ,90 

___ t_~oo1:t1S_NTAV!t.1ST_tnx1 • •Ir,N•: - · _ ---- - -- - - ·· - ·- - - · 
--tJ5T--l'TR(fl5T_tnx) . - 111 ·: - --

IIS T _tr. X • ti 5 T _ In X • 1: 
_ __ l!FTIIAN: 

11'11>-IONltEC: -- - -- .. ---------- - - -- - -------•- - - - · - - ---- . 

----------------------- - . - -- -- ·-

Jl)N00400 
tON00410 

· ··--·-• tnNon.C.:20 
tON00'-30 
tnN00440 
TONOC4'50 

-----·--·- ------ - . . - - --- ·· ----- ·-·---

----------------· ------ - -- ·• - - ·· .. --- --- -----

_____ __________ .. ____ ___ . --- -- ---- --- -- - - · · ---- - ---··- - ------

- -- . - -- ·--··· - - - -. 

- - . . . - ·- . -·-·-------·-··-·-·-----
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FILE: LITREC A Y~INGSTOWN STAT~ UNtVEA.StTY COMPUTER CENTER 

L TTA.FC s PltnCEOIIAE I KI; L tT00010 ___________ Lil.O~..zn_ 
OCL 

OCL 

nq. 1 

· OCL 

1 PR~_ T!L 1qqq1 EXT, LIT00030 
2 Tfll( EN CMAA. 1101. LIT00040 

_L_tARO '-'---------'-,F~JY~,, t~ 1 L ___ u rooo,o 
1 

N 
I( 

11ST 
A 
II 

LIT_T~L 1500) EXT. LTT00060 
2 L T_NTRY CMAA. l~I; LTT00070 

_______ .... 1 .... q'""'49~q 1. __ ex T ,. _ L l.!."-!1.0.!.0_ 11ST -us_ 2 NTAY 
2 IJ'iT_PTR 

TO_! 

CM6A 131. LTToooqo 
FJxFn 141; LtTooton 

FT X j:-,; ·---,-4 ,;------- L tTOOU!L 
L JT00120 
L tTOOl30 F TXEO 141• 

FIXFO 141 EXT. 
Ftxe~r,--( zj ;--
CMAA I zn I : 

____ l_l_T_OO 140 
LJT00150 
L TTOOlM 
LtT00t7n -------,,_,~.-"'1··:-. ---------------------- --- ·--L,-,TTOOliio 

nn WMILS: ILT "fTAYINI ~-' •1: LtT00190 
[F Tnt(EN(l(I • LT NTRYfNI TMFN Gn Tn '-!OOt: ________ -:-JJ_no2on 

---- -----:,_,::-n-N + 1: LfTl)0210 

/ • nnFS TOK~N SATISFY nF.FINITION OF LTTERAL 7 ., 

L TTJ0220 
___ !..J.T0023Q_ 

Lt T00240 
LJT00250 

A• V~AtFY(Tn1<ENIICI, '01Z34567A9 .•1: ____ __ ____ ___ _J,.[T00Z~n 
-----IS: 6 ~• 0 TJ,-1FN ~J;TIIRN: L IT00270 

~ • INnFX(Tf')l(F.IIIIICI, 1 .•1: LlTOt)2111n 
IF ~-~-- "- T~E.11! _~~...!P_.!,.~Q.Q~: LJTOOZCJO 
A,. SlllllqA(Tf'll<'=IIIIKI, 6+11: LtT00300 
A• INnFJtl~. 1 • 1 1: LIT00310 
l F A ~- 0 TMl:N RETURN: _____ r_rnoug_ 

~R00 2 :l • IIIIOFX!TnlCEIIIIICI, • 1 1: L!T00330 
I F A ) 10 T~FN RFTIJRN: LIT00340 
IF l • 0 THE~ RETURN: L IT '.11)350 ---- ·- · ·- - -------- --'-------- -------- ---------Llf~,j~ 

/* ~AK F. l NFW eNTRY IN LITERAL TAAL~*/ L tTC 0370 
LI TO0311O 

- ·- - - --------·-- --- LIT00390 
L TT00'-00 

_ !~-W~!H __ ~NT~~~I-~O~~ SY~AOL TAALE • !._ __ _ ______ __ _ __ __ _ . . _____ ~~~gg~~-g-
LROOl: lJ S_ NTAYIUST_Inx, • •ur•: 

__ IIS T_PTRIIIST_ll)XI • N: 
nsf_ rnx ,.· -usT_-tox- -• -- Y: 
ltS: TI IRN: 

LITltEC: ---~ - -- --- --··- · 

-- ----- · ·---
L IT00'-30 
Lt T0,,'-40 

-·----- L ITOO45O 
LtT004M 
LtT00470 

--- ------------- ---- - ·· - --------- --· ----

--- -------- ·-·- - -· - ·· - -- - --- -----

--- - --···-- --------·- --- --- --- •-- ··-·- -- ·--··--·- -------

- -·- · -·-----------
. . . - - .. - ·- - - -- ---
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FI L.E: I-IHR FC PL I nPT A VOUlll(;STOWN STATF. UNIVERSITY COMPUTER CENTER 

MEXRi:c: PAOCElllllU~ IIC): M!=XOOOlO 

---------------~f.!.00020 
OCL 1 PAS_rAL 1999) FXT, MfX00030 

2 Tr')ICEl'lt CMAA I 10 I, MEX00040 
- - --=-::~--:----:'-::-:--=:c~•:--R_n ________ ----:F:-::T~X::":F::--:'n __ ~; ____________ M~E_ll_O_g_g_s_o_ 

ncL 1 LIT_TI\L 1~001 EXT, MEXOOOIIIO 
2 LT_NTRY Cl-l41t let): MEX00070 

_ _ _ :...n_C""L-.:1 __ -=ll~T .,,...---------1~99Q) _f!T, _____ ME~OOOM 
2 US_NTAY CMU l'3 I. ME.1(000Cl0 
2 UST_PTR FIXfll 141: MFXOOlOO 

ncL IC FTXEO 14), 
usr_tnx FIXEO (4) EXT, 

--- ---:""'-----------------:=-:F TXl;C' ___ I 4 I .• ____ _ 
A FTXEM 12): 

--- --.....,"". 1: nn WH(Ci=ILT_NTRYINI .... 1 1 1: 
IF TOKENIKI • LT_NTRY(Nl TMl=N GO Tn MAOOl: 

___ ME!Q.Q .. l.HL 
Ml=X00120 
Mflll)0130 
MF _!_i,_Q_l~ 
MEll00150 
MEXOOH,O ___ .,.= X O.Q.11!l_ 

1-EXOOlllO 
MEX!)Ol90 

____ _ _,. ___ N_•_N __ • __ ,...,_ _________________________ ,-. fX ilQZQ!L. 

FNn: 1-1exno210 
MEX00220 

___ ;...1•_-anoFS T_Ol(FN SATISFY neFINITION_ OF MEXAllEC.f "'AL __ LTTERAL _ ? ., ____ ... E!OOZ}O 

A• VEAIFYITOl<ENIICl, 1 01234~11,7/IQA~CllEF 1 1: 
"4EX00240 
MEX00250 
MFX00260 
HF.X00-270-

JF a -.a O TMEN RETIJClN: 
------, • iNnFXITOKENIKl, ,,-,-,-:-------

1 F A -.• 0 TMFN AFTIJAN: 
A• INnF 'CITOICENIKl, 1 •J: 

----- -=-"'IF A -.• ,; THEN AETIJAN;--

---/~ MAKF ~NF.w ENTRY IN LITERAL TAeL~ ., 

LT_NTRY!NI • Tr')ICFNIKI: 

,s WRITE INTO t~IFQRM SYM~OL TA~LE •I 

___ l"_AOOl:11s ,,n vcusr tOXI • 'LIT•: 
11s r~c 011.111sT_1nit1 ·· • - N= - - - ------
11 <; T_rnx • UST_tnl( + 1: 
R. i: TIIA N: 

~n.:n;~AEC : . - -------

._,___ __ -·- ----- -

----- --------------- ·--

MF.XOOZIIIO 
MfX('.10~ 90 

·------------,-Mf=X00.300 

MFX00310 
l-!EX00320 

-----t-iFxoo330 
MFXOr.340 
MFXO'J350 

------~~ex oo3~0 

MFX0,1370 
MEX OQ)ll('l ---.,.i=-xoo3~n-
MEXC'I0400 
MfX 00410 

- MEX00420 

------- -- ··-·- ·-·----- ·-- -- - - ------ ·-· ··-- ----- ---------

-··-- ----- ·- --------- · --- --·----

- ·· --·· ·----

- -- - - ---- -----

. .. . . . 
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F I1..E: TGTCMt< PL I nPT A YOIINGSTnW"'1 STATF. IJNTVEASITY COIIIPUTEA CENTER 

TGTCMI( : PAncer,11ai::: TGTOnOll'I 
net. l IIST _____________ ,_q __ qc,J - --~lfT, ____________ TGT-2!'.QZ!L 

2 lJS_NTRY CMAA n,. TGT0003n 
2 UST_PTlt FIXEn 141: TGT00040 

1 F.RA T~L 17'U ___ E!T •----- IGIOOQSQ 
2 ERROR C,..AA 140), TGT00060 
2 SAS ~tN Ftxeo 1~1: TGT00070 

net. l LJT T~L - 1_'5001 EXT TGTOnQAQ _ _ __...,;;..;;:..---=----:: 
2 LT_NTAY c ... u 14'1: TGToooqo 

nc1.. 11c;r_rnx i:,xeo 14) ElfT. TGTOOlOO 
- -----:CNT FT_XF.ll __ _ _l 71 _ FlfT , ___ _____ T(iTOOll!L 

CR,CCTA FTXF.0 I~) EXT, TGT00120 
rr.r_,TA FtxF.n 14) E•T: TGT00130 

TGTOnl40 
TGT0015'l 
Tr.Too1,on 

tF 11s .. ~~"...!_lJST tnio .... 'LIT' TMFN ,;n TO TCOOl: TGT00170 
------- -- TGTOOl~O 

/ * CH!=CK FOA ALL IIIIJ'4ER1CS •I TGT001qo 
_____ TGT~ ~ZOO 

t FIVF.A t FY IL T _ "fTA Y IUS T _PTA I 11ST _rnx I),' 012-3 45,07ACJ '>--•Ol TGTonz 10 
TMFN Gn TO TCOOl: TGT00220 

rr.Too23n 
,, . LI NF NU"''-l=if° ·oK *I .. _____ __ ·-------:TGTOOZ40 

TGT_,u • UST_PTR(IIST_tox1: TGT002'50 
____ __ tt<;T rnx • UST tnx • 1: --------- - ---·- - ---- - - _ TGTO!llt't<' _ 

RFT\111111: - TGT00270 
TC OOl: l:AAOAICNTI. 'LYNE OOES NOT START WtTM A VALTl'l "" '"'~F.A•: TGTnczi,o 

----- --'S'"-'Ac;_!.IN ! CNT_) • c•n CTR: ________________ _______ T_GTno_un_ 
CNT • CNT • l: TGT00300 
r,n MMtLF l( IJS NTAYIIIST tnx1 ... ••TA'4'1IIIJST PTAIIIST tnx1 ... -21»: TGT00310 

----- - · _J~_T_JOl( ; ..!Ji!,_[nx-... 1: ·-- -- - - ___ T_il_QQHJL 
F"'O: TGTtl0330 
11ST tnl( • UST MX + l: TGi00340 

------=CP ,,~!_R_ •_CRn-cTA ~ l: TGT00350 
11.ET• IAN: - TGT0031't0 

TGTCHI< · TGT0037<, 

----------- ------ - - - - -·------- -

---- - ·- -·· · ·-· 

---- ------- -- - --

~ ----·-------- --·- ·----- -·----- · - .. --· -· - ···- · - -- - . --·------

-·- -----------·---- . - -- .. -- - --- -·-- -- --.-.. - -· ----

------- --- --- - --- --- -- ---- · - -- ------

- ---.---
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FILE: LFTAR PL10PT A vn11NGSTOWN STATE lJNJVERStTY C0'4PUTEA CENTER 

LET~R : PRncern1AE: LETOOOlO 
__ ___;.r...;c=L 1 UH ------- rq9q1 EXT, _____ t.J:J0002,,_ 

2 US_NTRY --·cwiq I ,1--;- ·--· LEToon3;, 
2 UST_PTR i=rxeo (41: LFTn0040 

___ n_c_L __ 1 ___ __,F:-R-~!,.__ _ 1 HI F irr .__ LET CM '50 
2 ER~nR CMAA 1401, ~ernoo~n 
2 SRS_LIN FJxFn 131: LET00070 

_ _ _ .;..n..;:C~L.;.._ __ 1 __ ..,,T,...R'--111_TIII_L I ~o) Ell'T, ______ -1,_e_rooc 1110 
2 r~_~TRY C~AR l~i~- LEr00090 
2 T~,,._PRI F!rEO Ill: LF.TOOlOO 

___ n_C-"L --'1'---__ ,,._T~x_i: IL, -------- .---cc----,-- ----· --- _____ 1,,~T 001 l 0 
2 LAi.._•TR CMAA 141 • LET00120 
2 QPR CMAA 111, LET00130 

________ 2 '1PR PTA C~A~ 141, ______ ______ LFT00\40 
f--OP .. i.-· CMAA nl, LET00150 
2 CPl_PTR CMAR 14!, LETOOi~O 
2 0P2 CMAR I'll, _______ L~T00\70 

---- ------;;2---OP2_PTR CMA~----14,;- LETOOlM 

2 FILL CI-IAA 1551 INtTll551' 1 1: LFT00190 
OCL l nPNn cnNTRnLLFn. L~T00200 

----'~:;:_....:----;:i -- OPNn_ST4Cl(_:r~L c~u (~-,-.--- LEf(1 "' 210 

2 OPNO_STACK_PTR i:1xen 14): LET00220 
ncL ! nPTR Cnllll'.ROL L =n. ___ _: ------~ETMU,!L 

----'~ 2 OPTR_STACK_T~L CMAA 1~1, LET00240 
2 QPTA_ST•C~_PTA l=JXEO 141, LET00250 
2 0PTR PRinR[TY l=JXF.O 14): ________ t,ET002~0 
FC~_~PNn - cnNTROLLEn. LET00270 !')CL 
2 FCN nPNn S;lr.K T~L CMAA 13), LET002~0 
2 FCN-0P"0-STlCK-PTR FJXF.n 141: ____ LET002QI' 

nCL 1 FCN_/'lPU- - -~ cn111TROLLEn, LE-T00300 
2 l=CN_OPTR_STACK_T~L CMAA 13), LET00310 

---------2 FCN r,PTR 5TACK PTR FJXF.O 14) • ______ 1,_e_r~.9320_ 
2 FCN_n?rR:PRioRirv i=txeo 141; LFToo33o 

OCL tl5T_tnx Ftxen 14) F.H, LFi00340 
C,_.T F!XEO 12) _tirT_.__ _ _ LET00350 

------=,::- i::-~- ---- c.:+iA 11i; L=T00360-

!<=~no C .. AA (t) fllltTl'0 1 ), L"·T00370 
Al.AIIII( _____ C~AA l'.I HHTl 1 'I• LET003flll) 

------diri_-CTR··- FIXEI) I II EXT, LET003qo 
TGT_PTQ Ftxen 14) EXT. LET00400 
TMP STA ---- Ftxery Ill EtT, LETOO•tn 
Nr 3LG ---F-hFn·--· ( l' ~ - - - - LETn0420 
Pt~ _ cr Ftxen 11 , . LET00430 

_ PR tnR [TY FJXEn P), LE T00440 
--F=CN_IIAR_:cr FYYEO ( ?' • - ----- ·- - ·- - - - -• LE T00450 

FCN_FLG l=JXEO 11 ; , LET004b0 
AS,\I i=uen (4 i • L!:T00470 

OCL 
~c~ -~TR _______ - ·---- ·--Frxen·--·(-:. ,-~ · --- ----- -TEToo4Tcr 
,..,ri1x l=lLE RFCnRn: LEToo•qo 

Ll=T00500 
- ·1 E1' 0·05 i o -- altt:FCG ;-p u::cr·; --llRTo-. I TY7""FCN,:PAA_CT. - FCN.,:I=[ ~; TMP ~STR ·-.- 0: 

LET00520 
___ ,_._NEXT SYNAnL ,..UST AE AN InENTJFtFR ., LFTO(l530 

- -- - ·-· ·------------- - - - -- - - ---- ·- --- ... ----L ~TM540 

• usT_rnx • 1: L!:T0055n 

··-------· ---- . ----------·- - -·----------

- -- - -- -- -- ---·--·-- ------
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PLJriPT • VOIINGSTnwN srare tJNTVERSTTV CO.,.PllTER CeNTER 

t F I,5_111TRV I IJST_tnx J .. a'ION' TMEN 

nn: ERRrR(CNT)• •tOENTTFTER ~ JST Fl'\LLnw LET•: ---------GO 1'Cf L4001_ERROlf: ·----- - - ·- - --·· ---
ENri: 

a SGN • ~~ T -~ T_R_1_,_,s.;..T..-...;_I n_x.;_1 .:.: . ---------

LETOO'i~n 
LFT00570 

- LET0051110 
LF.T00590 
LFTn060n 
u=T~""'10 
LEr 10620 
LE ~oo,r,3n 

--------on:1~ r-us-r:lr,)( • l; ·--·--· L-~ f00640 
Ir: I II~, _ IIITR'I' 111ST _I nx J .. a 'Tit•• I 1111S T _PTR !UST _t nx l ...... ) TM" i L ET006'i0 

,.,,, : ERRnll. I CNT). I EOIIAL s JGN 's NOT IN P~nPr: p Pn ::: rt n,,,. : L F.Tnoii,ii,o 
- ·----- ·- --Gn To uoor:i:1t1tORf----·-----·- ·· -- · ·-·- - - ·--ce-,i,:,--i,;"'7l'l 

;Nn: LET JO,r,,-o 
LETOOAt9(' 

----r1rcm:a-·J:n1<· .LEFtPARFIIITI-fESl s-;·-it JGMT. PUE."ITMES rr.·-i: JNE-ENO•-,·----LET0071'l0 
!.. ETIJ07tn 

LA0Q2: !!ST IDX • UST ll'\Jr + 1: . .--- LFT00 7 20 
--- ---yFr\is:,.ir~y CIIST"_! ,., t"r•• TRM 1TCC-IJS'r_PTit(UST_:trnc I •7 I -TMEN -- C"ETr" 1,-n,..-

or: L ~T0074,, 
IF FC"I FLG • l TMFN FCN PAR CT , • FCN D4R CT • 10: L=TIJ07~0 

--- ·,,1t_cT-• -·PA1t_c·r ·- .. --10: :- - -· - ---- - -----Leroo160 

GO TO LAOOZ: LF.T00770 
e111n: LfT001~0 

-cttro·l-:--YJ:1 us::!llr~ .. ,,-rns-i::tnxf•i r,o .. ft ms·r:,TR rns·'f:rn,r"r-" ,n .. eN° _ ____ - ·-c~tocff~o 
on: LF.TOOA~O 

IF FCN FLG•t T~EN FCN PAR CT• FCN PAR CT-10: LETO~qlO 
---,,,P.::cT"'• PAR~CT ~-10: ~-- · _ ,.. __ - .. . .. .- . --- - ·-·- - . ·- - - · ·· LE 1' 0011120 

UST_tnx • UST_IOX + 1: LeT00~30 
GO TO L4003: ____ L~T00,-40 

F.NO'":-- ·--- · ----- --°L:ETOO~ 

l FI IJS_NT._ 'I' I UST_ t nx I• 1 Tllil"' I & I llST_PTR ( IJST_ rnr I •23 I TMEN L ~T 00""" 
nn: ------ LET00/1170 ·-· -- i,in-i:ur---1 • ------- ---·· ·--- --- -L ET·o0111~n-
, GO-TO LAOO~ JJnP; L~T(')Olll90 
e11,n: - :_ -r J0CJ00 

. -----·--- - - --- ·---· ·-- ·- ---. --Lr00910 

✓• IS SYM~OL A FUNCTION NAM=?., L~Tonq20 
LET00930 

c i ' 5:NT"Yrurr::rn-.r,· • 'iRN•, & msr_PT'IHI1~r:. rn~ 1 >·1 z ,-i;--· ---- ·-rm-o:r1.o-
( t1s r _,r;i.1 usr _1nx 1 <2J I TMFN LET00CJ50 
on: LFTnoqAn 

---· - · ·· - Ft"C.~r; ·.-1;--- ------·- · ----· · - - -- - - -LFiooq1cr 
FCN_P TR • IIST_PTR( UST_ tnx); LET(ll"\q!llo 

------- UST tnx • IJST IOX • l: L F=TIJOCJ«iO 
--- -·- - - --YFIUS_lll"Yfl.JST_rr,x h• ITIIM 1 l I -- ·-LETOlOOO ... 

111ST PTRltJST JOXJ .. •71 TMFIII LET 0 ~0l0 
_ nn: - - LE Tr• to ·• o 

·- -- ... ··- · - ---~,_,,,ncNTl "•' PUENTl-fES"T-S- NIJS. ENClnst: FIINCTll")N ·ur; ,·: . ··- - U:TT', 0 3tr 

- GO TO LAOOI_ERRnR: LFi01040 
ENn: 

-- ------urr rnx • ·usr-toir· - ·r: 
Gn Tn 1.•002; -

· - ---

--- - --

LE-oto5n 
- - · - - -- - --- · - - -· LFTl'TlCfi'i"C'I-

L~ rn101n 
LET010"0 

·- - -- · L~OlMtr 
LET0l 100 
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F! t.E: t.l=TAR A vntJ .. G$TOl•"t STAT!- IJN(I/ERS ITV CO .. PUTER CENTER 

EARORICNTl•'!NVALTn SYNTAX•; 
GO TO LAQOl E~ROR; 

LETOlllO 
.. Lr::TOll 20 
LF.101130 
LET,,1140 
LETQll5Q_ 
LeTOll60 
Lf:Tnt L70 

1• "II SH __1!~111 ..!]._Q_NT O AP PR QPR U.!.L.S1 .!t.,K_•_t ______________ -1..E. !Q..1 •. l.!!L 
LET-011~0 

tr:: r::cN_r::Lr. • 1 THEN Lf:TOlZOO 
on: ___________________________ I..UQ.lll.CL 

--- ----~ ALLOCATE FCN_OPNn: LETOlZZO 
FCN_QP111n_STACK_T~L • llS_NTRVllJST_t('IXJ: LET01230 
FCIII oc~n STACK PTA• IJST PTRIUS_l_JOlCJ: ______ LETQ.l2~Q_ 

--- --------;;G:-:n:--:TO i:"ioof:-- L HO l 25CI 
ENO: LF.TOlZMl 

LeTOl ~10 
-------------~LETofz!io 

LETOlZ~O 

-----:--:--:::-:-:=-=:-::--::::=---:-:;-:-;;-;:-:-:-:-:-:==~--;;-;--;;::;--=-:~~:-;-;;;-;-;-:;::--:-;;7,;::-;:~~---:----:-:L E ~JUJ_Qn_ 
1• CHF.C'< Fl'IA LEFT PARENTHESIS• RtGMT PARENTwFStS. LtNE ENn •; L~T01310 

ALt.,,CATI; n111110: 
------;:;nPNf"'_STACl<_T~L • 11S_NTAVIUST_1nir1; 

OPNn_STACl<_PTA • IIST_PTRIUST_rn,o: 

LETOl 321' 
t_AQQ'i : 11ST rox • UST tnx + 1: . LETOlHO 

_;:.._:.;;..;...__~I Ff US_NTRY( 11~r:1nx1. 'TR"'' )f; (UST _PTR (UST _rr,x I •H THEIi! Lero :34(1 

L.A006: 

on: LETOl~50 
tF r::cN-!:.!,,G __ ._1 THEIi! r::c~l'Alt~T • FQL~~LCT+lO: _ l.C:TQj_l_i,0 
PAA_CT • l'AR_CT + 10: LET0\370 
Gn TO LA005; Lr::T013~0 

F.Nn: ___ _J._E!CJ.l q~ 

I FlllS_ lltTRY( U!.T _tnx I •'TRM•) I: !UST _PTR ( UST _rnx I •II I TI-IEN 
on: 

LETOl400 
LETOl'-10 

·---- ------'I""'F-~N r::tG • 1 TH_~ .. E..~.-'!_A_!t __ c~.':(;!f_l'.A.UI:-i~: __ __ _ t..u .. o~~ 
PAA CT• PAA CT -10: LET0\430 
tFIFCN PAA CT•O)&IFCN FLG•ll THEN LETOl440 

nij: - _____ - LFT0145CI 
---- IFIALLnCATtn1111r::cN_nPTQ)•O) THEN LET,,14~0 

Gn TO LA007 PnP r::cN: Lf:T01470 

·--- -~Nh:_G_O_!~ LAOO'-,..~~:-~ -=----··-----------:t-~i-it::~-
tJST tnx • IJST lDX + 1: LETOl 500 
GO TO LA006: - LET01510 

·-,:1;rr: -- ---· -·· -----· - - -- - - -- -- -· . -· - -- LE TO i5 20-
I FI II S_ N TR VI lJS T _ Il'lX 1 • 1 TR ,..111': f UST_ PTlt C UST_ t n r ,,. z 3, THEN LET015~0 

nn: --- LET~ l 540 
---- ----- ,..o_r::v; • 1: - --u=To1sso 

IF A~LnCATION(OPTRl•O THEN Gn Tn LAOOq FTNIS~: LET015AO 
Gn TO LA004 l'OP; - LET01570 

-----i;Nn: ______________ · ------ -----· -- -· --·------:..ETo[s110-

LETOl590 
LETOlt-00 

·-- LEl'oft-To-
LETOl6ZO r------- Elt~nR(CNT)a'l!IIVALJO SVNTAlfl: LET01630 

- -- -- - - --Gn- To LA001:-euoA: --- ·------- ------·-- ·LETOf640 

r::111n: LET01650 

. ··- -
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---------------------·---··· -- . . . ·· -· 

F ILE: LETAA PLinPT A 

PR I"" [ TVs TRN_PR [ 111S T_PTR ( UST_ rox I )+PAIII_CT: 

/ • ts75Jt ~U'rt'llfsTAClf-~"iJ'i"Y--,--.J 
11= l=CN_FLG • l THEN 

on: 

LET01~60 
LF.TOlb70 

--- - ---- ----LFT616-.o-
LETO Li,4'0 

- - --------,Jr""ALLi'fCATlONr~cN-=~P'rlffiOTHFN ___ ---- - · - · 
LET017C!O 

----·--LET'rfl 7lrt-
Gn TO LA008_PUSM_OPTA: 

GO Tn LAOlO: 
LET01720 
LFTOl 710 - - ------,,,nn - ------- ·-·· ·--- - LE'l'n f 'rto:o 

tF ALL'1CATJQN(QPTAl•O TMEN GO Tn LAOOA_Pl)SMJ'IPU: LET01750 

LAO 10: IF FCN_Ftr. • 1 TMF.N on: ·--- ---- ----- - ·-- ·· - --· 

tF FCN_OPTR_PAIORtTY > 
Gn TO LA004 POP: 

---- -------G-rr rn-i::aoo·e,:PnS-1•(.nPT~: 
!=NO: 

PAlllRITY TME,_. 

LHOl u,n 
LETOt 77n 
LET017AO 
LETOl 7'ln 

. - ---- --LETO 1 !100-

LETO l A !O 
LET01!12f' 

- ·LET01A30-
LET01~40 

II= nPTA PR[OAtTY > PRtnRtTY 
---- --- Gn-=-rcrrAoo'-:P~~= 

TMFN LET01A50 
-----··----- - - - - - --LETOl!l.i.C'! -

Gn TO LAOOB_PUSM_nPTR; LETOlA70 
LETOlllACI 

---~ - -pn~At:KS-Al•lf1WRTT~n.-rn-·1i4·Tll"f:j' "-•/---- - --- - -- ·- -- --- - - --·-LETOlACf(i-

LET01900 
LA004 POP: LET01910 
-----ri:---i:-cN_FUr.-r - ,....~ ... --------·- --- - . . - · - - - - --- - ·- . LET01CJ2·o-

nn: . LET01CJ30 
AAEA•TGT PTR: LET01CJ40 

----- ------uF&aTAANStH!:"1 AlfF=&--;-YeAOf'.I;- A LANK 1 :-- . - -- - --- -- LETOU5ri-
LAL_PTA•St1PISTA I AREA, '-• 41: LETOlCJ~O 
OPA•FCN nPTA STACK T~L: LET01970 

--,Ai:, ··. - °Fc,.,:oiil'R:,S"T°it J<.:..PTAf" . - - ---- - -- LETClfCJ"jio-
AAF.A•TAANSLATEIAAEA. ZEAnn. AliNKI: LET01990 
QPA PTA• SUASTAIAAEA, 4. 41: LET02000 

-- ---- ·F~Ee ,:c111-:n1tTR: - - ·- - - °LET02010- · 
OP2•FCN nPNn STACK TAL: LET02020 
AR=A•FcN_oPNn_sr,ci_PrA: LF.ro203n 

- - - ·ARE"l•TIUN-SCATFI AA'FA,-Z"Pl'TI",· IIILANIC I": -- - - - --- - ---- lITl'20'-0-
0P2_PTA • SUASTAIAAEA, 4, 4): LFT020~0 
FREE FCN nPNn; LET0201,n 

- • -- - OPl•FCN_nPNn_SfACl(::,:TAL : · · -- ·- - · - - . LET0207o ·· 
AR~A•FCN nPNO STACK PTA: LFT020110 
AREA•T~A;;SLATilAR~A: ZFRnn. ALANKI: L~Tn2 0qn 

-·•P-l_PTih " SIJPIS1'1U AAEA. 4• 41; . L=T02100 .. ----·-
FAf:E FCN_OPND; LET02110 
WRITE F[LE (MATRIXl !=DnM· IMTlC_l=tLI: Lt=T02120 

- -- ---· Go ,o-·t.ao11: · ------ -- · - - ·· -·- ·tETnz13n 
. e11in: 

AR!:=a • TGT IITR: 
·- -a1te&• T1ui;in,TEf ARFa.-nRno, - llf(AN1( I; 

L.AL. _PTR•Sll!'c;TR·t AAl=A • 4, 41: 
OPA • OPTA_STACK_T"L: 

-IRFA•n ll'TA STACJ(" ltTR .. - . -- - . ·------ --·- --

AREA•TAANSLATEI AA FA: ZERO•• BLANK); 

. - . -- - - -- -- ---·- . . 

- ·- · - ·· ··· 

L~T021'-0 
L F.T02 l 50 

-- - lET02t60 · 
L ET02170 
LH021AO 
LH0214'0 -
LF.T0220n 
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----------•-· •- . ·- ··. -· - -- - -------·-·· - ·- ------ · ·---------· 
FIL.E: L.FT ,,_ l YOUNGSTOWN STATE UNIVE,_S ITY C0"4PIJTEA CENTER 

nP,-_PTA•SttBSTR I AREA, 4, 41: LET02210 
FAF.E CIPTR: .---------------------~T_(12.l.ZL -----~• ~P~2~•~0::-;;PNn_STACK_TPIL: LET02230 
AAEA•OPNn_STACK_PTA: LET02240 

- - ---~•~A~E __ A•TRANSLATEIAAFA, ZEAOO, BLANK!: LETQ2250 
r.n_ll'TR•SLissriu AREA, '"· 41: LET02260 
FREE OPNn: LET02270 
nPt•OPNO STACK TPIL: LET022111n 

- - ----A~Re.-;nPN;:;:TI•citPT°A: LETOZZCJO 
AAEA•TRANSLATEIAREA, ZEROO, BLANK): LETOZ300 

------="-=-P~l __ PTq • SIJPISTR I 6AF.A, 4, 41: _ _________ L_il2.~~J(I_ 
FRF.E OPNn: LET02320 
WAITE FILE (MATRIX) FROJ14 ("4TX_FtLI: LETOZ330 

:-----Lf__lO.Z.1..!t{L 
/* ASSIGN TF.MPOIUR'I' VALUE Utn PUSH o·;.,fff4p-p1ino1t1AfESTA~K•/ LET02350 

t.,AO l I :T"4,- STlh!_M_!~J_!' + l,...:: ______________ _ 
IF FCN_FLG • l THEN 

nn: 

LET02360 
_______ _,LET 023 70 

LET023fll0 
LeTOZJCJO 

ALL ntATE F(;!L!:!!_~n .,_: __________________ fJ_Q~ 
-----------';;'FCN_OP~,n_sTACK_TRL • 'TMP•: LET02'-10 

FCN OPNn STACK PTR•TMP STA; LET02'-20 
G.n__rn LA~.12: - - LETO~.fl.._ 

----- ----::F~N~n~:-' LETOZt.40 
AL.LnCATF. nPNn: LFTOZ'-50 
n11Nn s T acic T"L • • T"4D •: ____________ .. _______ -~ET024M 

---- - OP~rtsr,ci<)1r·it•T14P:srA·; LET024 70 

___ /_•_ CHF.CK FOR FNO OF FIINCTION •I---------·- •-- - -·----
LETOZ41U, 
LETOZ'-90 

- UT02500 
LET02510 L.A0t2:IF ! FCN_li'AA_CT•Ol&IFCN_FLG•ll THEIi! 

nn: 
IF ALLncATION!FCN_OPT•l•O THFN 

Gn TO LA007_POP_FCN: 
Gn TO LA004 PnP; 

ENO: - - - --------· 

---~L~E'---TQ~ 
LETOZ530 
LET025'-0 
LF.T02550 

---LET025M 
LET02570 

----'/-•-=-t~s nPERATnR STACK FMPTY ANn F.~n FLAr. SET?., LeTn25111n --- - -- - .. ··- ··-- ·- ------- - ·-----·-- -- LeTOZ5CJO 
IF !ALLnCATlnNIOPTRl•O)&(Nn_FLr.•11 THEN LET0260n 

------ ·-- Gn Tn .LAOO!_FH•ISH: LFT02blO - ·· - - ·---- - L~T02620 
/• CHFCK FnR FNO OF LINF *I 

--------- - - ------- - · - -·- · ·-··----IF!NO_FLG•ll THEM 
Gn Tn LA004_POP: 

-.,.-c,;wcK FM-~,rv-oPFAUnRSTACiC•/--- ---- .. -· 

LET02630 
LET02640 

- LET021't50 
L e:T02 l't6n 
LET02,r,70 

- .. -- · --- ---LET026"0 
LeT021't90 
LHOZ700 _____ t~~ ~-~ihLG • 1 TH~_N __ _ 

- ---- · · - ------ -· · - ·-- - --- ----- · ·· -- ·- - tero·z-110 
IF At.Ll1CATtONI FClll_nPTR l•O TMEN LeT02720 

G!1 Tn LAOO~ DIJSM nPTA: LET027"30 
- -- --c;l) · Tn··L•OlO: - -- - ""- · - - -- - - -· - - - - - ---- LEf02740 

ENn: LeT02750 

-------- ---------·· -· --- --- - - - -··-- ----

-----·--·----· 
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--- ----- ---- ---·------------------------ --------· 
F ILE: LET&A PLtnPT A YOUNGSTOWN STATE IINIV~"SITY CQ"4P\JTEq CENTER 

IF ALL11CATtONIOPTR ! •O THEN 
Gr, Tl) LAOOfll 011 ~ ~ C'IPTR: 

r.trro LAOlO:- --· - ·- - ----

/* PUSH r,l'ERATOR ONTO APPRnPRtATF. STACK •I ·---------·-------------
LA OOIJ 11115M nPn: 

- IF FCN_FLG. l THEN 
On: ------------

· L,:ro2u,o 
LET02770 

-- . LET027"0 
LH027'10 
LET02"00 

---L=H02 'I 1 n 
LET02 .. 20 
LET02!'30 

----u:ro2•1o.,-
ALLOCATE FCN 11PTR: 
FCN_Ol'TR_STACK_ T"L • 11S_NUYI IJST _ Tlllf I: 

------··-----FC~(~OPTA::STACK.,:PTA.-tlST _IITi:t rnsr _10lfl: -- -- ---

L FT02,.so 
LET02flllt0 

-- · --LET02"70-
FCN_OPTR_PIUORITY • PRl11RITY: LF.T02880 

LET02"CJO 
--·- ·- ------ - ----- LeToiCJoo·-

GO Tn LAOOZ: · 
-- ENnr- --- ----

A·L1..!1CATE nPTR: 
n111n_ST!CIC_Tflll • IIS_N'l'.A.Y(UST_to .. ,: 

----- .... r.~:..s-r lCJC:Pn·.-1,sT ~PTR IUST:,:tr>x I;---­
OPTR_PR l ~R ITY • PRIORITY: 
G:1 TO LA002: - ----- -- ----- · ----------------

/• FIIIIIS,.. FUNCTION PRnCESSING •I 

LFT02CJt o 
LFT02920 

----- -LET02~30 
LET02940 
LeT02950 

----L;T02CJ6CI 
LET02970 
LET02CJ"0 

-U-O~Pnlll-~tiif:___ -- - - - . LET02990 
- AAFA•TC:T_IIITR: LFT03000 

AREA•TAANSLATEIA~FA. ZFA.nn. "LANK): LET03010 
---- --.-!' t.:PTil . - ·su,.STA. (ARl:A;-"·4·.--41: - -- - - - ---- - ·--------· - ·-LET-0302() 

nPRs•T~"4•: LET03030 
AA.FA • FCN PTA.: • LET0304!'l 

-----uEA-TRAM5LATF.1 AA.FA~ze,rno.ACANK, i-·- --- - - --· - ---·-- - --Lno3bsti 
,:,po _PTA.•Slll!STA. I AA.FA, 4, 41: LET0301t0 

----- ~ri-::j~;;:-~:~;;~~~~i<~:~~~:------- ----------- -- -- ---·--t:i~~}!%-
,11FA•T1t.a111s :_ATE1&1ti::.a. ZEROO. !'LANKI: LET'l3090 
r. 01 PTA.•SIIBSTR(ARFA, 4, 41: LEi03l OO 

--~~-·FC111_nPNn: ·--- ·---------··- - - -- - . --- - - . . LE i03flo 
r,z., •: L~ro3120 
r PZ PTR••noon•: LET03130 

------·~ r 7F·Tit'F,IIIIATilTn ·· FRolrT,qy_FTL I:---·--- ··---- -- -- - - - --1.e:nrrr1.o -
FCN FLr.•O: LET03150 
T"40-S TR~TMP ST~• 1: LET0311t0 

---ALLn<:ATF= nPNn: · ---- -- - - ·--·- · · · · · · - - ··· - - · LETO!l'TO--
nP ~n_sracK_T"L • 1 TIIIIP 1 ; LET031"0 

____ 11P"fn_STACK_PTR • TIIIP_STA: LET03190 
·r,n · ro LA005: - - - - --- . - - · ··- -- LET03200-

_,. FIIIII SM 4SSIGN"4ENT STATE14ENT ANn RFTIJltN rn cnNUOL ., -·- -· --·- ------· - ···- ----- ··- -- ·- · - · ·- ·- •·•·- ·· - - -- -- -
1.AQQq_FtNI SM: 

LFT03210 
LET03220 

-l~Tif313C-
Lf:T03240 
U:T03250 

· - -- - ··· - ·-- - - -- - tf:TI13Zli<r 

IF PAR_cr~-o TMEIII 
·mi: - · . - - ·-- - ---· -· ·· -- --- . - . .. --- - -

FRRORICNTl•'IINEOllAL NO. OF L~FT ANn •nGMT PAA.EN.•: 

--- --

LET03270 
LFT032"0 

'lIT03290-
LET03300 
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F lL.E: L.F.TAR PLtnPT ' YOIJNGSTOWN STATE ll"'II/ERSITY CO•PUTER CENTER 

Gn 'T'O L4001_Ell.?nR: LET!'IH 10 
E"'": ___ l..f.!.2.UZ!L 

------.-R~F~_,-.-':TGT=OTR: LET03330 
ARFA•TRANSL4TF.IARF.A, ZiROO, 8LANKJ: LET03340 

- - ----:L:-:.~'- ,TR~ 5Jllli!R ( Al\f;A t~ 41; ____________ ___.L_E_,T_Q]J_'UL 
nPR••TR••: LET03360 
0Jll~_PT~• 1 0006': LET0~370 

_____ n!_Z_•OP~n ST~_C_l(..J3!,._: EJQJ.lllL 
A~FAwnP~n STACK •TR; l~T03390 
,,EA•TRANS!..ATEIARF&. ZFROO. BLANK): LET03400 

___ nP_l_P'T'R•SU!\STRIARFA. 4. 41: __ ________________ LEI.9.H ... ltL 
- FRFE ,1sititn:" -· ·-· LET03420 

OP1• 1 tnN•: LET03430 

ARE.hA5GIII; --=--,--c-'----------- ···----~L~T03••L 
--- --i-~A-• TR.AN .SLA'T'E·t ARF.A, ZEROO. SLANK): LET03450 

OP l ~TR•~ !~STRIARFA, 4. 41: LET03460 
WR!TE C:JL = l"'A1"JX) FROM INTX FJl); LET0347!l 
1,sr_rn:( • usr_rn11: + i; - L~T03'-IIIO 
CRO_CTR • c11.n_crR + 1: LET03490 
IIIF.Ttll"'I: LET03500 

LET03510 
LET03520 
LET03530 

L•OO 1 ·-~rP, nR: --- ----------------=L=ET03 ... 5~ 
- SRS_Lt~ICN'T'>•CRO_CTR; LET03550 

CNT•CNT+l: ~--,- LFT035~0 
no· WHIL~ ( IUS_NTRVIUST_tnXl-.•'TA•• I I IU~T_PTR(llST_tOXl-.•23)); LET03570 

UST _tox • UST _rnx + 1: LET".l3,~0 
LET03590 

- LET03600 
ENn: 

------',~IST_tnX e UST_t~X + 1: 
CRn_CTR • CRn_CTR + 1: LET03#,l0 

_ ____ ____ _ VT036~-
✓• Cl.EA~ STICKS •I LET036~ 'l 

LETl:,3640 
____ ...........;.nn ._.,..ILF r ALLnCATinNt O!>N0)-.•0) : _____ - - -- --·· - -- ----- LET03~50 

--- ·FAi:E -•PNO; --- - - - - LFT03.::1' ,, 
F~n: LET03&70 
nn WHILFIALLnCATION(OPTR)-.•Ol: LF.T036~0 

------ FREE OPTR: - - -- ·- · --- - ---- - ------ - - - - - -- ------(ET03690-

ENn: LET0370~ 
_ on WHILFIALLnCATtnN(FCN OPNn)~•OI: LFT03710 

---- --FRFE FCN_OP111n: ·- ------- ---- -- · - - ---- LEf1'>3720 

F.Nn: LET03730 
~n W~ILFIALLl'ICATJnN(FCN OPiRJ~•Ol: LF.T0374~ 

----- - - -FR~F. FCN OPTR:-- -- ----· ---------··· -- -- - -L-ET037.5C,-

F~n: - LET03760 

-----~-~'!"N~ ----- ------- ·- · ·-· --- ---- - - - -- - -~-i~gH!g--
...,, l.!=TU: LET03790 

·-------- -- ------ - ---· ---··· ------ -- - -- ----------- --

-----------·---------- --- ------- ---· -·. 

- ---- ---- - -- -----------· ··- - -- --- --------- - -----

-- · --------
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FILE: RntNAR llll tnPT A Yt'.ltJNGSTnwN STA TE UNIVERSITY C014111lJTER CENTER 

ROINU 11n100,,10 
_ _ __ 1101.QQ.O.z.2-. 

11H 1CJct•1 ext, 110100010 flCL 1 
2 US_NTRY CMAA 131• R0(00040 

- - -----e----'2=--: us T.~111;...T.;..lll;.;.,_ ______ F.....,t_ X En _____ 14-1_ : II 1"11000 '50 
nc1.. 1 EiR_T&L 1151 F.xT. 11n100060 

2 EOOlll CMAII (40 I, 110100070 
_ _ __,,,.-::--..,,...----;2""=-'=::-::. Sil S U,.. i: tir_Fn I J! : _________ 11n_r 00011 o 

r'ICL. l LIT_TifL 1500) EXT, ROIOOOctn 
2 LT_NTRY CMAA (qJ: 11n1001no 

ncL l •TX l=IL, IIOl~Jllli)-
---------------;;2 L .. L_IIITR CMAA I 41, 110100120 

2 OPR CMAA (~), Al"t00130 
2 OPR,.-III_T-'-R-'--_________ c _..-A R 14_:~-------- _AJ1J_Qg_l~ 
2 CPI CMAA 131. ROI00150 
2 OPI_IIITR CMAR 141, 110100160 

___ _____ 2-=- __ oP_2-~=:-------~cMa11 _____ , 3 1...r__ _____ _____ ~_r,r_oo110 
2 OP2_PTR CI-IAA 141, AOtOOlllO 
2 FILL CMAA 1,;51 INlTll551 1 1 1: Rnl00\90 

__ __:..n:_;;C=L'---'"'-" ST_lj)X ________ i: pr Fl) I ~J__f_XT ~-------~P-lM.2.0..0_ 
AAFA CMAR I 7 I, 110100210 
ZF.Ar,o CMAA Ill tNtTl'0 1 1, Anton220 

---- --"='-~OIi(_ _ __________ CMAR 11) 1 N tT I' • L, __ ~RJ)LO.Q.2.JL 
CNT Ftxen 121 EXT , ADI00240 
CRn CTA F TXFO 13 l EXT, ROl00250 
TGT-IIITR Ftxen (4) EXT: 11n1002~0 

___ n_c_1..--i-"""", r itx --------=-=Ftt'E- 11·F.cn1fo: - 11-~100210 

__ _...;.1_•_,__t .;;cS_NF'lCT \IN!F_QR .. sv-.AnL AN InENTl_F.Jl:11 ? ., 

IIST_tn,r • tJST_tnx • 1: 
_____ _,I_J: JJ S~R YI tJS_!_I n,r I~•• I nN• THEN_, _______ _ 

nn: 
ERROlltfCIIITl•'VARUl'LE NA"'E 14UST Fnt.LOW Al'\IN 1 : 

SR~ LI"IICNfl•ClltO CTR: 
·-ENr:'cNr• 1: -- - - - -

1101002190 
Ant00290 

-----,-110100300 

110100310 
----~_T_003 2 Q_ 

ROT00330 
AIH00340 
110100350 

- --:R0!00360 
no WH!Ll=I IUS_NTRYIIIST_rnx,~••TR•• 11 

111ST PTIUtJST U,'t!~•Z3ll: 
us·r:_Iox· ·• ·usT~inx ·+ -1: -·--------

AOJ00370 
AOT003110 

----:A nTonj-~n 
ENn: 110100400 
UST tnx • 11ST tnx • l: IIIH00410 ----------c,n,:CtiC• -c•n:crR • f:-- - - - -- - - - -- -- ---1tntno4zo" 

RETURN: Rnto0430 
_ _ .- - - - E"ln: ___ RDl00440 

---- ---- --------- 11nroo450 

, e WRIT ~ IDFNTIFIEII I,..TO 14ATRIX */ 1t0l00460' 

AII F A• -ri;r·- -PtA-: · - ----- -- -- - - · 

AR EA• TRA~SLATE IAIIEA. ZEAOO, ALANKl: 

ROI00470 
- - - - - -11010041'0 

Rnt0044'0 
RIH00500 

· - 11,,100S1n-
----- LIIIL_ IIITII • StJl'STR I AREA. 4, 41: 

- n111A·- • 1,q::y, : ·- ---- --- ·- ·· --- ··- · - --· - - -----· ---
nJtA_ IIITA • 1 0019•: 

-- ~1111 • •tnN•: 
- --u i::-, -..-11s r _:P Tin u~o ntn--· -- --- - -- -----· - - - - -

All~A. TAAN~LATF (AREA, ZERno. IIILANKl: 

11n r oos20 
11nroo,;3n 

- -- - ----RO°l00540 

110100550 

- -- ------ ------- - - · · - ·- -- - -- -----
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PL tnl'T A Ynt1NGST C1W"I STATF U"'IVEAS TTY CO,,.PUTEA CENTER 

1tOI00560 
1tDI00570 

----·AoToo·s-;,o 
1tn10054'n 

- -----~'-!iii~:~T:vn!rJ_~}x1:;;i~-KEY'TTTUSTPT1t7TfST7ni(i.;..i51TMEN- ·--- - -:g-1-~~!~~-
on: Rotoo1o2n 

EARnAICNT)• 1 FRn• NUST FOLLOW VAATA~LE NAME•: RDI00630 
---sRs_,_lN(CNT) • CRn_CTQ: - ·iftif00644' 

CNT • CNT • l: Ant00650 
DO WHILE I ltJS NTAYfllST IOX >~••TAN' l I ADIOO#oi,<'I 

- ·--- ----rnsr:_PTA(UST_rn i ,~-2'3)): --· - -- ---- - -----lt0100670-
usr_tox • UST_TOX • 1: AOIOOblln 

ENO: ROIOOlo4'n 
- -us1::n,ic-•7TSDOC• -l =----------- - ------ - - -,rnfM70h-

CAn_cTR • CRn_CTR • 1: ROI00710 
RETUAN: AOI00720 

- ------ ·-!)lrr: · --------------- -- - ·--- - - --•or 0·073 o-

/• IS NEXT IJ"ll FOR/It SYllll"OL A MEX A"OAFSS ? *I ----
A n 1001 ~ 
AOI00i50 

··-- - · --· ---An·roo1~0 
IIST_IOX•tlST_InX • l: ltOI00770 
IFIIIS "ITAYIIIST tnxt--• 1 L!T 1 ll Antnn7!11() 

--- ------'rn..-nex (l T~NTAY ft JST~PTATi) S'T.::Tni Ir.•-:• )-:;ion -·-------- Ofl{t'I0-7CIO-
I I1110EX IL T NTAY(l /ST PTAIIJST 1n:in1.• •1~•51 TMEIII •n r -011nn 
nn: - - - ltOI ~OlllO 

---------- ·e-onR(CNTl.,MEX- ·AnnAS:S"S" NlJST " FOLLOW""FA0'4' :--· · --- 1t0l008·20-
SAS_LINI CNT)~CRD_CTA: lt0J001130 
CNT•CNT+l: ADIOOll40 

-----------o• - wHrLEl nn:~m,vrnsr~ rnx1;;-., TA.,., .. ,,--------- -- -Aotoo11,o 
IIJST_PTRIUST_JOX) .. •231 I: AOJOO~M 
11ST IDX-UST tnx.1: AO i-, 0@170 ---- -------e-.n: - ---~- - ----- -----·- ·-·-·· - · · - Ant '.'.>Ollfiio 

us r_rnx-usr_rnx+1: 110100Aqn 
CRD CTlt•CAn CTA+l: AOI00900 

- -- -1tn1J1t.N: ____ ________ - --- - - -- - ---·· --- -- - ;_oroo9-ro-
EN,' : AOI00920 

~lfT'T"E"",.""° ,nnR"F"S"S7llTU74"ATl{!Y---..,------ · 

r.!1'2•• L TT•; 
- - - -·-·ui:-s -.-·-nrr.:_:l'i'Rtu-sr::rmo :------- - --- - ·- · ·-·- ------ --··-

aA~ ~ . TRANSLATE IAAEA. ZEAnn. ALA"IK); 
r"IP2_1'TA • SIJl!STR IAREA. 4. 41: 
WRTTE " FTL F"" 'MATRllrl "FAnM ··r!fTX_FTL): · - · 

- ✓- rs AFNA [ NnFA IJF snt1ACF,: L I~e "LAiii!( ? */ ------ - ------- -----· -- ----- -- - -
11S T rnx.usT rnx+1: 
I F ius 111TAvrusT 1nx1~••TR114• 11111sr PTA111sT rnx, ... • 231 rwel'f 

- - -- -,-,ii: ··- ··· - --- -- ··----- -- --- ----- - ---=- . - -- ---·-- · 
ERROIUCNTl•'MtlLTfPlE ENTRIES FOAMEX AODAES!P: 
SAS_t_ t111 I CIIIT l •Cltn_CTA: 

- --- - ·- ·civT•c~,r:- - ---- -- ·---- --- - - - --
on WHlt.E I IUS_NTAYIIIST_tnx1 ... -•TAllll 1 ) I 

AOI00930 
---·AnfMq"-o -

An I ooq50 
Alil009bn 

- - ROT00970 -
lli')T0091110 
•nrooqqo 
Rnto1000-
1tnrn101n 
~nro102r, 
'lli"TJ01ITT1T 
AOT()tn4n 
lt0l01050 

- ·-1' n ro tcu,rr 
AOI01070 
RntOlOIIO 
ltrTTCTl o"rr 
ltOIOllOO 
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A YnllNGSTtiWN STATE UNTVEASTTY COMPUTER CENT!:A 

111ST _PTR I 11ST _,ox , ... 23 I I: 11n10111n 
------------=~---l ___ Jc; __ T __ t.__n--'-x•IIST 1nx+1 :_ ---- - - _ - - -- -- -------- AnJJUj_z.?_ 

ENn; Antn1130 
UST_IMX•UST_IDX+l: 110(011•0 

__________ .0JL_~_ThC_l!LJ_!!~;'----- _________ A I) I Oll ljJl 
ReTUAIII; AOTOllltO 

Ant 0117fl 
··- . . - - ----. - . - --• n_y QJJJl.'L 

11ST tnX•IIST ll)X+l: -----"'="c•n:cr•~·c•o:cr••i i 
ltETl"'N: 

--- --- . . -- - -- -- - --- - · . 

1101n1 i,n 
11nro12no 
11n_rnn1n_ 
1tnto122n 
11n1n1z3n 

---- ------ __ ____ . __________ __ _ -- - ~orn12_4C\_ Ant NAR: ---------FNn 

--------------------------------- -----

---- - ----------------

---------· ---------------------- -------- --------------

------------------------------ -- - ----- .. - -·· --· - -- -- -- ----

---------------- ----- - -

- ·---- --- -------------··- -- --

------ - · -·-- -- -----··- - ------- -·- . --- --- -

----·------------ · 

- --------- -

--- - --- - ------------------ . - -- --

-· .. . 
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FIL.E: u=u PLIOPT A YnlfN(;STOWN STATE UNIVERSITY C('IMPUTEllt CENTEA 

1i:u: IIIRncFOIIAF: JFAOOOlO 
OCL 1 ll~T I CJ9CJI FXT • 

2 us_NTRY CMU r 31 • 
2 UST_IIITR FfXFO l4l: 
ERR 1'£~----------e--1751 F_XT, ______ _ 
2 ERROR CM&R 1401. 

1 

2 SRS_~tN FtxFn Ill; 

t .E.:i..Q O..Ql.Q_ 
(FA00030 
TFA00040 
1FAOM5JL 
TFA00060 

ncL I TRN T~L 1301 frT, 
--------'---:2:---T• _NTR Y CHAR I 3 l , 

IFA0007tl 
________ _,I~F~AOOOA!1_ 

tFAOOoqo 
IFAOOlOO 

____ 1.:ano11n 
2 TR._,,u FrxFr, 11); 

ncL. 1 LIT Ti.L I 500 I _.,, __ EtT • 
-- i'---L T_NTRY CMAlt- - I CJ): fF400120 

nc 1 NTX_Fll• Tf:&00130 
2 L"L PTA CMAq 141, T~l00l40 --------2 -OPR_, __________ CMA~---ll). fi=A00150 

2 QPR_IIITA CMAA 141, TFlOOlbO 
2 OP\ CMAA Ill,_________ _ 1FA00170 
2 OPl_PTA CMAR 141. r~AOOl~O 
2 OP2 CvAA 131, tFAOOlqO 
2 OP2 PTA C':'~~ 141, IFA00.2.!)JL 
2 FILL Cf,IAII 1',;1 1NfTl(55)' •1: tFaoo21n 

n c L ll~i_IOX ;::JxF.n (41 F.XT. tFAoo ; ,, 11 
---- --:nltlGlNAL tox ·__ FiXEn ____ _ l41. - - - __________JFAOIUJJL 

CNT FtltF/l 121 EXT. IFA00240 
AR FA C,_.U 17) , I FA002 50 
F LIN FTXED ll,l, 1FAOll2bO 

- ----zr=111no -- -- CMAA -- , L 1 -TNTTf'0'I. -- - - --f,=100210 

i.LANIC CHU Ill INJTI' 1 ), JFA0021H> 
cRn erst Ftxen 1,1 exr. JFaoozqo 
TGT:-•ri ··-·-------- - ----;:yxe·r,---,41 eXT. --- ---- tFA0(')300 

TMP_srq FTXFn Ill exr. IFA0031n 
N_~ • .. IN _____ CI-IAA l«H, _____ IFA/10320 

------!i ------·hici::n ·--- 14>. -------- rF,00330 

CXL FTXF.~ (41, TF~00340 
CXR 

·-----"RFLn,.-
FIXEO l4t. ____ [FA00350 

-----FTXFn 141: ---jc:,0031,0 
ncL Cl'X 

LFTU 
--·----ftFTRNAR - -- --· - -

--
-

ltFAl'AR 
RFSTIUR 

--- - ·c;rnPAR 

c::"4na111 

FNTQY, ( • 100370 
FNiAY, ____ tFA003-0 

· -E~tTRv; ·-· - · --- - · - IFAOf')3qO 

FN TAY, JFA00400 
FNTAY. 1-600410 

· -- ··· --- - J:NTRV, fFAoo•2o 
~NTRY, 1FA00430 
FNTRY, r:A00440 wrn11TAR 

-- -·- -·AOlNAR --- - ~NT~v. - ----- ·- J!:i.()Q4~o-
r.nrnaR 
r.n<;1t111AR 

.. ,_,.,.R1x ·------ -

TIIIIP_STA•O: 

CALL -en'( f -- -- --· ­
CXL•T ... P _STA: 

--- ·-- - ----··- . -·· ·- -

-------- ---- - ·-- -- - · .. -

ENTAY• TFA004b0 
FNTAY: IF&0047n 
FT(. F Ill r:cn111n: t FA00_4_1'_0 __ 

JFA004qO 
JFA00500 

---, FA00,fil-
l FA00520 
TFA00530 

---- - - . - . . .. . . . --- - - .. IFA00540 

l FA00550 
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F, .E: t FU · PL tnPT A YOIINGSTOWN ST ATE IINt VER S TTY COMPUTER CE~TER 

____ ,._c_M_F.CK i:n,t RELATIONAL OPF.IUTn• Al=TER F_tllST 4q,;11NF.NT ., 
t F&Ol'l5i,0 
tFAOcs;7o 

----.fF& <'0 ;; -"O 
tF IIST_PTll(IIST_tnx, • It THEN on; TFAOO~•o 

RFLnP • 27; tFA00600 ---------,.GJllln--'-ro-n:01,0:------------------------ 1 hoo~ 
ENn: JFA0f,it20 

IF IIST_PTR IIJST_tnx l • 9 TW!:N rm: TFAl'IOl,JI) 
--------iri:cn,--.-9; - ---- i:1tfoir,40 

Gn TO [FOOO: TF4001t50 
F.Nn: IFA006~0 

---··-y"F-1JST:,PTR rus,::1nxr--·lo-·T ... e,rn(lf---- -- -- ---- -- --YFAOOli70-
RFLnP • 10: tFAOO~qn 
Gn Tn [FOOC: fFAOO~~o 

---eNn: ·--- ----------- -· ·- · · · ----- --- - -· - -- -----,~•no...,on 
[F UST_PTR IUST_tnx I • 24 TMl:N nc,; l • A00710 

llFLnP • 24: IFAC0720 
- - -----GMl'n-IFOOO:-· ·- - ---- ·- ----- fFA-00'30-

F.Nn: 
IF UST PTRIUST tnX)• 25 TMF.N on: --------.-Ft,,,-•· 25: --- - - - ----

r.n Tn IFOOO: 
e,,.n: 

·,=-us CPTI0-0S r ,:1 nx r- ·z &-TMeirnch 
llFLnP • 26: 
Gn rn I FOOO: 

tFA00741) 
TFA00750 

- --- - -- t ~1001-,0 
lFA00770 
f FAOr., 7!10 

. - - --·. ---------.-F Atf61·.;·i,-

T FAOO ll OO 

---- ----~,,: -- -- -------------- ------ --- tFAOO~lO 
TFA"lf01'to 
IFAOOll30 FllllOIIICNTl•'REL. OP. •usr FOLLOW FIRST CC,NOtTION•: 

Gn Tn tFOOJ: --------
lFOOO: I• PROCESS ll[GMT MANO SIDE nF CONOTTlON *I 

a..:L 7:r,,n-- · 

tFA00"40 
- ~--- --- ---l~A00~~-

JFA00'160 
JFAOO'l70 

-- - ----7 FAOOR'IO . 
CXll• TMD _STR; 

--.,..,.IITT~•Ar~rx--L!Ne ··•r-·-- - ---· 

fFAOMCJO 
TFA0090() 

- --- ---- --- · ---- lFl"009l0-

AP F.A•TG T _PTll: 
-----u: F.A . -· ,1u111SL"ATTTlllEA ;-,~nrr.--l!CINIC r:•-· 

L~L_•Tll•Slt!STR r AllF.A. 4. '-I: 
naR••TR114•: 

---- A~E"A•q~r,p! ·- ·---------- - . - · · - - -

AREA. TRANSLATC(AREA. ZERnn. RLANK): 
i1PR_PTll • SUIIISTRI Ol=A. 4 • 4): 

tFA009Zn 
fl=AQOq"o 

·------, F°6l)"(llf4·()-

f S: 6Q()950 
JFAOoq1,o 

·· -- -· - - - ·rFAno971f"-

rF•oo9"o 

-· -n,1 •7 T1111,•·:· -• •··· - ------- ---- · - --· ·• - · - ·- ·• -- · ·· - · - -
IFAOOCJqO 

·1 FlOlCOO­
ARFa,.cxu 

- AREA. TRANSLlTEIAREA. ZERnn. llllANKI: 
--- -n,1~ l'T!hS!JWST1trARF.l·. · 4. 4T: - · - · - -----··· - · -. - - - -- - ----

nPz • •T114P 1 : 

- ARl=A•CXR: 
- ·-u·i:~- .- n,,,.Sta~rue, .·· ze1tn11. "LA"'1C J; 

0P2_PTll•SU8ST~IA~FA. 4• 41: 
----~WA_t ~~-F~~!_~ATR l X l FAn"4 __ 1_'4__T_!_~Ft~_J_: ____ _ _ ____ _ 

,. ~~lNCM Tn ACTtn~ 2 ., 

---- - ·-· - · 

---. ---

lFlOlClO 
IFAOlOZO 

-- Y-FAITI rT3 er 
IFAOl0'-0 
tFAOl050 

-- - rF~inrr,;ir 
TFA01070 
IFAOlO"O 

· - - -rF,010qo-
r FA011 nn 
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Fll .. E: IF.AA PL tnPT A vn11111r.srmm STATE IIMfVEIISITY cn111PuTEA CENTEII 

/'IPA • ll(FV 1 : 

l'IPA_PTA• 1 0002 1 : 

nPt•'LtT•: 
- . 

n•rr.tNAL IDX. UST tnr: 
nn WMI L F-11 us_MTAVl•JST _1n10~• 'TAM• 1 I ltlST _PTA 111s r _u,x, ~•2311: 

IJH_IDX • IIST_tnx + 1: 

ARFA • IIST_PTA(IIST_1nx+11: 
AAFA. TAANSLATE(AAEA. ZEAnn. ~LANI(): 

·nPl_PTII • Sll~STAIAAEA. '-• 41: 

l'llt1 • I I! 

nPJ_PTA • •oono•: 
WAITF FILF. (NATAIXI FAOIII (NTX_FtLI: 

11sT_tnx • ni:nr.tNAL_rnx: 

IF I IIS_MTRYI 11ST _1nx 1~- 1 KEY I I I 111ST _PTA Ill ST _rnx) ~•lj) THFN 
r.n Tn IFOtll: 

11sr_rnx • usT_tnr • 1: 
IF 11S_NTRVCIIST_1nx,~:o • KFY• THEN r.n rn TF002: 

IF ftJST OTR(llST 1nx1•3ll 
I 11sr:on I 11sr:rn:()w4) I 
IIIS : PTAIIJST rnx,.,;,1 
I II c; T: P TR I II ST: I n ,r I alot) I 
IIIST_OTAIIIST_Jl"IX)•'! l I 
111sr or11111sr rnx1•1 0 11 
111sr:Pu111sr:rnx1 • 1111 
111 ST_ PTA I II ST_ I f"X ) • 1 21 I 
111ST _PTIUIIST_tnXl•l5) 
TM-=~• nn: 

EAAnAICMTl•'INVALin A(TtnN SPF.CIFri=n•: 
r.n Tn IFOO~: 

FNO: 
IF IIST_PTIU llST_tnx l•l T~F.N IH': 

CALL LE TAR: 
r.n rn tF001o: 
F"'n: 

ti: IIST_PTIUIIST_tnx 1•2 TMF.N nn: 
CALL Gnro,11: 
r.n Tn !FOO'-: 
Fllln: 

IF 11 ST PTII I 11ST fl"IX 1•8 THF.N nn: 
(6LL Gn~11iiu: 

I FAOll 10 
ri:,01120 
I FAIH 130 
IFA01140 
TFA01150 
IFAOll60 
JFAOlt7n 
IFAOll.111"1 
tHOl lqn 
JFAn12nn 
[FA0121'1 
IFA01220 
IFA0123n 
IFA<Hl'-" 
T l=A01250 
ll=A0126t1 
JFACHZ7n 
JFAn12•n 
11=,n 1 zqr, 
JFAOl30n 
fl=A01310 
JFA0!~2n 
T!=AOL33n 
IFA01340 
Ji=An1350 
IFA013,C,O 
I FA0137n 
p:.\013"0 
I F&Ol 1cm 
IFA01401'1 
Il=Alll'-10 
ll=AOl'-2/l 
I FAl'll'-31"1 
tFAOl'-'-C 
tFAOl'-50 
IFAC'll'-bn 
Tl=A0\470 
JFAl"llt.,1110 
tFan11.::in 
IFA01500 
ll=A01511l 
T S::AOl 5-'n 
ll=A01531"1 
Jl=A01540 
TFA01~50 
JFA015.t,0 
IFA01571l 
TFAOl51110 
JFAn15qn 
IFAOl,;(lr, 
I FAl'll,C,10 
ri=Ao1,c,zn 
IS::&r,t,c,"" 
Jl=AOl"''-0 
I FAOl..,50 
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FILE: IF&R ,. vnllNGSTnWN ST&TF. UNJVEASITV Cnl'IPUTE~ CENTER 

r.n Tn I FOO'-: 
ENO: 

·,=-·11sTPT"rfnrs-r-rnxr-r,,~-eH75d: 
C4LL RF.TRNAlt: 

IFA01660 
ri:1.ou.,10 

----....,, F"iolj;iin 

Gn Tn IF004: 
- -------F.Nn: 

JFAOH,CJO 
TFA01700 
1~1710 
IJ:A01720 
t!=A017JO 

IJ: UST_PTll(ll~T_tnx,-13 TMEN DO: 
CALL R F.AOAlt: 

------~,.-lf-IFOO~•-:-----------,-- -------------:IFioT'f"4o 
F.NO: IFA01750 

IF 11ST l'TIUIJST rnx)•l'- TMEN 00: IFA0171'10 
- -------citL "lti:STii°Alr_: _____ - ·- ·-- · - - -· -- · - ·- -- -------IFA01°770-

Gn Tn IF004: JFA017110 
F.Nn: IFA017qn 

F-1,sr·.:_PT1n1 t"~T=rnx,-frTMEN 00: --· - -------- - -- - ---- ---IFAOllllOO 
CALL STOP Alt: IFAOlllllO 
Gn TO IF004: IFA0111120 

---------F11in-: --- ----- -- ----- - ---~F•oT,lf3_o_ 

JI= tJST_PTR(IJ~T_tnx,-11 TMEN DO: !F, ·111140 
CALL ENOAR: IF101A50 

--------,.n ,(1-fFOO : --- -------,FA01860" 
ENl"l; IFA01870 

IF 11ST PTltfll',T Jnl(l•l8 
------ cict,m,ui«: 

TMEN nn: JFAOlllllllO 

t FOO 1 : 

r.n Tn 11=001.: 
e-.n: 

TF" IIST:_ PT'I{ IU~r:_,n X J"• 19-,-MEIII 
CALL IUH NI.It: 
r.n Tn t i:001,,: 

------------ ----- --n:,0111q~ 

IFAOlCJOO 
JFAOl!JlO 

on:---· - ·---- ·- - · -- -- -- ·- ----· - ·-r FA019·20-
JFA01930 
TFA01940 

--- -------- -- IFAOllJ~~ 
]l=A01960 

,. IS SYMAnL A GnTO? ., JFA01970 
---------· - --------- ---------- - -- ---TFA0191iif-

I F 111S_NTltY I UST_Inx I•' KEV• I & I UST_PTlt I UST_ rnx )•21 TMEN IFA01 CJ91' 
nn: ------ I FA02000 ------c1'["C-<m,0A1.-:- ------------ -- ---· -ri:,0201·0-:-

Go TO IF004; IFA02020 
fNn: 

---~RnR rc111n·• 'TI-4EN -nR Gom·-1411srFl'llLC1W COiiin ntnN •: - · - -­
r.n TO JF003: 

JFA02031) 
- --r i:-,0204n-

I F •02oso 
TFA020M 

-- rno2n70 --
ri:,020110 
IFAOZOCJO 

·- tFA02lM-
IFA02110 
JFA02l20 

Founws CONOTTTON• :- ---~•on30-

lFIIIS IIITAV(UST 1nio~••LIT• 11 
---- ··- · - ·1 V~lftFYIL T""~NnYTUST _PTA IIIST:TnX) I, 1 01734t;jl,7111~• )'>711 - -·- .. 

(VFRTFVILT NTlltVIUST PTAIIIST rnx11.• 0123.;.i;,,,711q•1~-01 
THF.111 on: - - -

··- - - - El'"mrrCNTT•, rtitVAL m·cnMl'fANO 
Gn r"n IF003: 

_ F.Nn: 
---~ tnnr1sr - rmt"•l :- --- -· - -- - --- ---- - -­

CAl.L GnTnAR: 
_ Gn Tn IF004; 

TFA0214" 
TFA02150 

·· · - -- - -- -· -- - - ·- - - TFU'2T5tr 
JFA02170 
JFA02l•O 

-- ------ ··· --- - ·- - - - · - ··· - - ·--·- rFA02I<10------ ----· · . --·-- ---·---·-· 
JIIOO,: I• F=AROA ROtlTlNE •I J FA02200 
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FtL.E: I FU PL Inn A YnllNGSTOWN STATE UNIVEIISTTY CONPUTEII CENTEA 

IFA02210 
------=-SAS LINICNTl•CRn CTR: 

CNT-ClltT + 1: ---------- _ _t FA Q)_U!L 
IFA0223'1 
tFAG22'-0 
IFAOZ.2~ 

on 1,jio4J LF I I us_NTRY I IJST_inx I-·· TIU4• I I I IIST_PTA IIJST - rnio --2~ I I: 
UST tOX•tJST 1r,x + l: 

F"I~: 
IIS ; _ I OX • UST_ tr, X + 1: 

IFA02260 
tFA02270 

CRn CTR• CRO CTR+ 1: 
- - ----: .. ~e=-•rufi;: ----------=-t~F_AQ..2.lMJ_ 

TFA022fJO 
IFA02300 

tF004: I• NORIIIIAL IIETIJAN TO _CONTAOL _•/ ---- · - ···· - · __ -- ·-- _____ tFAOUlO 
/• IIST_tnx t CRD_CTR HAVE SEEN IIPDATEO IN ACTtnN AOUTtNES ., tFA02120 

tFA02330 
______ R ___ E~T_I_JA_N_: ______________________________ t F ~023~ 

F.NO I FAA: 

---------------------------·--. 

tFA02350 
tFA023ttO 

·------------------·------ -·- ---- - -----

- --------- ·-------------

·-------------------------- . - - -- . -·-- - -- ·-----

------------· ·- -

-------------------- - -· ·· - ·--

---·--------------- · -- - ·- ··· ·--· 

--------------·- --- •- - · ···· -- - -- - --- - . ··--- ---·-----

-------------------- ·- -- - -----· 

----------· ----- -·------- - --- --- -

---------
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F I 1..E: cnx PL IOPT A YOUNGSTOWN STATE IINI\IEASITY C0114PUTEO CENTEII 

c nx : ""ncern1RF: coxooo10 
nci_ 1 IIS T I !_CJCJ I F x ; ...! 1'..!.Ql).9..ZL 

2 US_MTR Y C .. alt 13 l • C~'llf00030 
2 UST_PTR FJrF,, 141: COX00040 

__ __:.n:.,.C::,:l..:,._~\.__ __ E~IIR T"~- (7~ , _ ____f.'.'1.1., ---------nxooo 50 
2 ERRnR cw,11 l40l, cnxooo~o 
2 SRc;_,. IN FTlCEr, 1 '31: COX00070 

__ __:.n.:...;c::.:1..=--_1..__--=r~ "" T8L , 30 1 "",cT. ·-------- c.o.~ o_ool!.L 
2 TJIII_NTRY CMAA 11 1 . cnxoooqo 
2 TRM_PRJ FIXF.0 Ill: cnxoo100 

nc1.. l JIIIT'I( FIL. ~--------,,--- _ ____________ cnx.QOJ.iL 
__ .-:.:'-=='---"----·2----riC"J:tTR CMAR 14). coxoo120 

2 nPR cw,i1 131. cnxoo130 
---- -----:2~-~oP;; PTR CMAlt__ 1_411,_ _________ c_ry_!_qQ~ 

2 OPl CMU 131, C("IX 00151'1 
2 OPl_PTR C .. AR 141, COXOOl~O 
2 OP2 CMAA 1~,. ciixoc11n ---- ----zz 11P2_1'TR ClooAR I 4)-:- cnxOOlAO 
2 FILt. C'-'AR 155) 1"'1ITIC55l' •1: cnx!'OlCJO 

nC!.. nPNn CCINTll!'ILLFn, c :--.t 0C2.2_L 
2 OPNn_STACK_T"L CMAR ,~,. c ~x oo21n 
2 OPNn_STACK_PTR FTXFO 141: (0 ( 00220 

nc1.. nPTR ---- C!'INTROLLFn. --- cnxoo230 
--_;.;.~-'--- 2 ~TR_STACK_ TIIIL CMU 11 I• -----Cr-xoozi;i,' 

2 OPTR STACK PTR FTXFI') 14 ) , c nxa!'250 
--~-- ---2~ - OPTR-::icn~ITY FTlfF.O . _____ 141: ____________ cnxO.filAfL 

OCL l FCM_r,PNn____ CnNTRnLLFI'), CnX0".127n 
2 FC~ OPNn STAC K TAL CMAA 13). cnxon2Ao 
2 FCN-OP•m-STACl<-PTII FTXen 141: ----- !;t'IX002QO 

---,,-c"'"1..---,-1--i£(a.,--(1PTR- - ·-cnNr'IIOLLF.n -. - - -- ---cn-xco)oo 
2 - FCN OPTR STACK TRL CMAR 111. COX00310 

_______ _ .....,2 .l:<;N:C,O_H-STACL" ; R FJX~~ - -- IC.I• ------ ----- Cl'lll ,1032 0_ 
2 FC~ OPT~ PRIORITY FTXEn 14); cnx0033n 

nc~ u s r_rnx - - FTxi::n 1.:. 1 EXT. cn xooJ-.o 
CNT FT'ICFn 12 I ~XT. cnx r,0 350 

------=u~.1 C'-' AR ---, 11. cnx,:: •J360 
ZFRnn c ... u I l I JNITI •o• I• COlt 0 0370 
~L4NK ----~CMA~ Ill JNTT( • 1 1. ____ cnxoo3Ao 

-----cRn_cu - -- -- FtxFn 111-Fxr; ·---· cox·oo-3iJo-
rGr_111rR FTXEn I '-I F.XT • C"X00'-00 
TIIIP SU ----------- FTXen 1•1 EXT. cnxOC'-10 -----Ntr5u;-- Ftxi=n 111, - --- - - cn ·ioo4i~ 
ou c i F rx~n 13,. cnxoo430 
11 R!nR I TV ______ FTXF.O l•I, COX00440 

- ----ffCN , ... ,f CT ·---FT~En-· . -, 3 I• - -ciiio0450-
FCN - FL~- FTXF.n 111, COX004~0 
asr,;;j FJXen ''"', coxoo1o10 

i=cN~111rr ---·-- ---.. ---i:·r xi:o - ··- 1 "': cnxoo1oillcr-
nc1. IIIATIHx l=fLE AECnRn: COX004q(} 

:---,. cnxoo5on n:,-..:,,r,·~•a1r::c,. -PRlOR ITV;- FCl'(~.PA,t_cT-; · FCN_FLr.-·• -n: . - -- · - -· - . -- cnicoosfo·· 

cnxooszo 
~~ECK FnR LEFT PARFNTHFSIS. RIGMT PAAF.NTMFSTS. LINF. ~Nn •I cnx00530 ----- - ---- - ,. _____ ·- --- .. . .. - - -- ·- -cnx1fn54,r-

a11 
C'1X0055n 

11sr_rnx • 11sT_1nx + 1: 

- -- --- - -- ------- ---- - ·-- - -- - -·· ·- · --

------·- -- - -----·•--

··· · -· . - ·-- -- -- -------------·----- - -- · ·- - -· -· 
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------·------------·--------------- -------------
F 11..e: cnx ll'L I l"IIIT A YrillNGSTOWN STATF UNfVfRSITY COll'PUTER CENTFR 

CDX005M lFl11S_NTRYIUST_1nx, • 1 TR,. 1 1&111ST_PTllllJST_rnir)a7) TMEN 
on: cnxoo57o 

~j:("'G.---r-f'Ml!ij-Ff°rP•R- er-. ·FcN ,o-cmo:-c-,;xno°5110 
ll'AR CT-• PAR CT • · 10: - - - - CDX00590 
Gn TO LA002:- __________ _,CDXOOMO 

1:~·,,: 
I I= I tlS_NTIIY (tlc;T _tnx I•• Uli' • I& IUS T _PTA IUST _rnx I ... I TMEN 

on; 

cnxooITo 
CDX00620 
COX00630 

IF FViJ'LGal Y~!N FCN_IIAR_Cl • FCN_11aR_CT-10~:---cnxoo~40 
IIAR_CT • IIAR_CT - 10: COXOOt,50 
UST tnx • 11ST IDJt • 1: ---- COXOOt,M - - --------.1;-r,-fo-caool:-'S....- ------ --------cnxoo670 

-=~•n: , cnxoo1,110 
IF I IIJS_IIITRY !OST_ t me I• 'TRN• I & I I/ST_ PTA I UST_ rnx ,.,, 111 COX00690 

- - ------iTilS_NTllYl t'lsT·:rnx·, .- . TRli•i&i ust:,-PTR i 11ST ~IOlt f .. qff,-- ----cifX00700 
11 IJS_PHRY I IIST_t llX) •• TIHi•• I & I UST_PTII I llST_ rnx I• 10 I I I cnxoono 
1111c; NTRYIIIST IDXl•'T1Ut 1 J&IIIST PTIIIIJH Jn)l)•24)11 cnxn0720 

--- -----rr~:~nvn,~r:rnxr-•·ro• •-rr.·r 11s,:n111 usr:rnir 1•25·1 n ·- ·- · ··-cnxo·ono 
IIIIS NTAY!IIST IO'ICl••TR"4 1 1&111ST PTRtllST TnX1•2"iHI COX00740 
I 111c;-NTRY I uc;r-1nx , •• l(l=Y 1 l &I llST-PTltl 11c;r-rnx )aZ I 1·1 cnxoo750 

--- -----rH1s·:~nvlff!::r:1nxr•·•,o~v·•Trn,sr:,Pu111sT-=.t"x1 • 511 · THEN--·coxoo"7' ~ 
on: cn~oo110 

NO_FI.G • 1; ___________ C!'IX007'10 
--- --------,.n· To T•oo4=:PoP: ·------ --cn·xooffo 

COXOOIIIOO 
cnxOOAlO ---...-rs~~nc-, ·,=uNcnoi-1-11.-u1e ··r ·•r-·------ ·- -- -- -· ·---·-•·--co,r~o~20 
cnx -.,0111;0 

IFIIJS NT~Y(l.lc;T tnx, ••TIU14 1 J&IUST PT-(tJST 1nx1>121 & cnxOOf'40 
---- ---T11sT_ll'TRIUST~rnx1<231-·T"MEN -- --- - -- · ·- ·· ·- -···--··- - - ·-1:l'fxoo,i51r 

nn: COXOOllloO 
FCN l=LG • 1: COXOOA70 

·----- -- Fo1:PTR-·• ·1,s ·r::pn IOST _:rr,-x1: __ __ - ----·- - -- - ·-cnxooon 
usT rnx • usr roir + 1: cnxoo111qo 
11-1iis NTRYIOST tnx)-.•'TR"'' I I COll00900 

- ·-·------ n•~T'.:PTRT'UST_-tMlt , .. ,.7) TMFN - . - - . --- - · - --- -CO'll009T?r 
nn: c~xonqzr, 

eumuCNTl•'PARENTMESTS litlJST ENCLnse l=IIIIICTtoN AP.G 1 : cnxo(l•no 
-------- . - · -- - - - - · -- - - ·GIT TTI l "AOOT:.ERlfOll: - - - - . - - .... . ·- ·- - -- - - -~OX00941'l-

ENO; crixo~q5n 

------- uc;r tn,c • usT tnx - 1: crixr. ., 9,,r, 
- --- GrrTo 1.•ocrn .-: . --· - - - - - ·---- ·cnxnoq70-

ENn: COllOOqAn 

I Fl 11S_NTRYIUST_tf'llJ-.•'LlT 1 l&lllS_NTRYIUST_tnll)-.•• TON• I TMF.N 
- ---- ·- --n~ - . - .. --- . -· .. - . --- --.. . ·- •-

COllOQqqo 
· cnxo1noi,­
cr,xn101n 
cnxo1020 

·· · · CFTYO't 0'3 rr 
COX0\040 
cnxo105o 

ERRnlllCMTJ•'tNVALTD SYNTAX•; 

------- . -- FNnr GO TO LAOOl_ERROR; - - --- - _ ,. , . - - ·- . - ··- . . - - .. ·- ·- - "'cnT<TlCJ'/;O-

--'• PIISM SY"'""L nNTO APPROPRIATE STACK •I --- -- - - - · · ·- ··--------- --- · -·- - --· 
C0 '1101070 
COXOlORO 

- cn~1cr-qa­
coxo1100 

-------
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F 11.E: cr,ic PL tnPT A vmrNGSTOWN STATE IJNTVERS TTY COl'IIPUTER CEllfTEII 

on: COXOl 110 
ALl.'1~_&TF Fl;_~n_P""'N""n'"": __ --=---=~-c -,:-ec--e-,:-- _______ ;~p~x_o11zn 

------------:F=-:C~N_('IP"f,,_ST&CK_TRL • lJS_NTRYflJST_tnin: CDll:01130 
l=CN_OP .. n_STACK_PU • 11S T_PTIU IIST_ tnx I: CllX0ll40 

---------,==--G~n ___ T_n___,L~A_O,~O~~-·.._ ___________________ _cnxo115n 
ENn: CllX0llt'-!' 

&1.1.nc&TF nPNO: COXOll70 
nPNn STACK r,-L • 11S IIITltY!J_ISJ_t!l~~>~=----------- _ ____c_r,xo111Hl 
n111Nn_ST6CK_PTR. IIST_PTR 1UST_rnin: - COX01190 

crixn1200 
-----'-1_•_.;:Cc...MF.C~~nR L~T .LARF.NTHESI~ !. IUG._.T PUENTMEStS~-1,J~EJ_~ __ _,CQ!Ol210 

cnxo1220 
11ST rnx • 11c;r 1nx • 1: coxo123n 
IF=Jiis IIITRYII/ST tnXl•'TR,..')&(UST PTRIIJST m.!.t•7l TM~_N ______ ~(tl~ ------c- nn: cnxo125n 

l.1100 o;: 

IF FCN_FLG • 1 THF.N FCN_PAR_CT • FCN_PAR_CT+lO: cnxo12~0 
-----------;P:-:'=-'-"'~c:;--r7 •~";;''~"'==-'"'-'-T-•_,1_n: ________ c.r,rn.1urr_ 

GO TO L4005; cnxo12~0 
ENn: coxo l 2'ln 

_.:L::..:"::..:o~o._,6'-':'---___,1"'"1=--'1..:.11 ..... s ,.. rq v I us T r ox 1 •'TR"'• , & ws r Pl!.JJJS.L.J.'l." l!..~L ~T~~-E~llf _____ co x o 13 oo 
nn: cnxo1310 

IF F.CN_FLG • l TMFN FCN_PAR_CT • FCN_P&~_cr-10: COX01320 
---- ---------:PAR C.L!~CT -\o:_ _ _____ c_nxo113n 

IFIFCN_PAR_CT•Ol&IF~~-FLG•ll TMF.N CnX01340 
nn: COX01350 

----------------'I~F_l;.._;.ALLnCATtnN(FCN nOTRl•O) TMEN ______ cr,xot360 
i;;,rn L•oo·,-_Pn( .. FCN;-· - · · C:ni,:;-f370 

GO TO LAOO'-_POP: CO.r ·:. 131110 
ENn; ------- COX0139n -----------u""'s""r,.._-,I'""n,.,.x-.-,..,._1s""r=-_--=-1 o=-x,.,....+--,f : ·--· - · 6fiif l 400 

GO TO L6~~6: cnx01410 
s:111n: ~------- _______ Cn..!91'-2..9_ 

Il=IIUS "ITRYIIIST tl1lt)••TA.14'l&IUST PTllllJc;T tnin-~111 COXOl'-30 
((US NTPY(UST IOX)••TRfll•)r.rosr PTPIOST Tl1X)•q)II CnXOl'-40 
I ( ll<;-NTRYl11ST-tnx I• 'TR"4 1 I& lllST-PTII (llST-TOll I •10) I'--- C0ll01450 

--------.;.., 11., .. :NTRY IIJST:-r nx) •'TR/11 1 )(. I IIST_PTPI usr:rnx )•24) I' C'1i(i°l4~0 
(IIIS NTRYftJ<;T IOX)• 1 TR,,. 1 )&1tJST PTIIIIIST £0lll•2'51)1 COXOl'-70 
I I II S - NU Y Ill ST - I r) X I • ' TR M I I & I II ST-PT g I US T - T n 'It I • 2 to ) I I C n X O l 411 0 

·7 r us:NTRY 1Tic;t:1ni 1 •·• KEY 'l &I IIST:PTR rttsf:rnx I •21) I --· - COXOl'-qo 
l!IIS NTqY(llST IOX)• 1 1<FY 1 )F.IIIST PTP(I/ST tnxl•'51) TME"' cnx cn5oo 

_ nn: - - - - cnx~151n 
---· ---·No ·,=u; • 1:·---- -·------------- - - . COX01'520 

IF-AlLnCATtnllf(nPTPJ•O TMEN ~n Tn LAOO'l_FtNfSM: cnxn1s3n 
Gn TO L6004 PnP: CnllOl540 e,:rn=--··- ·------ - --·- ·-- ·- ·----cnx-n1f5o -------

cnxn15ttn 
_____ 1_•-=t-=s sv""~"L &N r.PER&TnR 1 •I coxot'57n 

IF I i1s_111TR v I usT_ 1 nx ,-;,;·., TA.M• HTi1s·r:,n1t < usT_:rnx·1>51 ·TMEN- · -- · · · -·cnxoT51'o 
nn: cnxo15qn 

--- ERRORICNT)•'INVALIO SYNTAX•: cnx~l600 
-- --Gn ·To"'"l•Oo1,:eooR: - · -- ·- · · · ---·- · - · -- --- ·· - . cox,rtHn 

ENn: cnxot620 

----- P_~,,.__I!_~~T~~-~_!'_!_~ST _PT_~_II_I_S!_T~_!~~~~-~-0} __ ___________ -~~~~1:1g-
,. Is nPFIUTnR STACI( F114PTY 7 ., cnxoU,'50 

--- - ----- --·----- --- - · - - ---- ----

---------
-- - --· .. ·- ·· - ·- · ·- . . . -------- ----· 
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TF FCN_FLG • 1 TMFN 
on: 
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Ynu~STOWltf STATE IJNlVEAS TTY cnMPUTElt CENT EA 

COX01660 
c"xo11,10 

- ---------iF- aunc1ftONfFCN_OPTiT •O-TMFN __ _ _ cnxo11,11n 
cnxo1t.qo 
COX01700 

Gn TO LA008_PUSM_OPT•: 
GC'I TO LAOlO: 

FNfl: ---cnxo1iio 
TF lLLOCATlON(OPTAl•O TMF.N Gn Tn LAOOA_PUSM_OPT•: COX01720 

cnxo1 no 
CnxM 740 
cnxo115o 

L. AO 10: tF FCN Flt; • 1 TMFN 
---- - oii: - ---- -- ·- ·- ·- ·-· - - - ·- ·---- - ···- · coxn11,,o 

-cnx·oi 7'1"o 
lF FCN_nPTA_PAlOAlTV > PAlOltTTV TMFltf 

Gn rn LA004 PnP: 
-----Go-rn-,o-o~POSM:nPTlt: - - - - ·--·--·· 

coxrn 7AO 
c"xo11qo 

----"°tl'IX o·tAOO-
ENn: 

IF nPTA PAlnAITV > PAIOAITV TMEN 
--- -- ·- · · - ·r.n~rn-,:aon1.:,POP: ·---- - ---··- -- -

Cn XO l It 10 
coxo1i,20 

--- ---- -c,,-xo1-.ro-
r.n TO Ll008_PUSM_nPTA: Cnll'll1140 

Cl'llt0l'l'50 
---- cnx o 1•~n 

L.400 4 PnP: 
- rr FCN~C" . - rTM~ ---·- -··-·---

cnxot'l7 0 
C"Xl'lAAO 

- - en if oT•fiJo-
nn: cnxo1900 

AAF.A•Ti.T PTA: C"X01910 
----•RF.A•TAlNSLA"TF I ARFA-;- ZEAnn; - ltLANI() =---- -·-··- -- --- cnii:,19z:;-

LIIIL_PTlhSIJ8STA ( UFA. '-• 41: crixo1 1no 
OPA•FCN OPTA STACK Tltl: cox~1q4.0 

----- AlfH• ·icN~nPTR~~r:ic1t_:Pu:- ·--- · - ·-- ---cn',(of"q5r,-
aRF&•T•aNSL~TF ! 1AFA. ZFAnn. ALANI(): COX019~0 
OP~ PTA• SUltSTA(AAEA. "'· 41: cnx".)1970 

----- - - - ---F;:;::-e - FCN ·oPTA;: ···-- ·--- - · - ·· - ·- -- - -------- -- -·· ·--c!"XOl41fi5-
0P2•FCN_nP~n_STACK_Tltl: COX019qo 
AAEA•FCN nPNO STACK PTA: cnxoznoo 

----- ·------ue4•T1UNSL4m ue,:-- ZE~nn. ALANI< I=- -- - --cnxo2on1 
OP2 PTA • SllASTAIAAEA. "'· 4): coxo2020 
FAFE FCN OPNO: cnxo20~0 

···- ·----nn-~ijPNn:_sTAC1<:TRLT - ··-- ·- ·- ·--·--- C!"l~~040-
AAFA•FCN OP"'" S~ACK PTA: . cnxo20~0 
AAEA•TAANSLAT~1,RFA: ZFAnn. ~LAN1<1: cnxo2060 

·- ··- - -- - · ·· op·r:p-n,i. Sll~!,TI{T AR EA; '-~- 4l : . - ·- ·- - . ·- . - - - cnxo20Trr 
FREE FCN OPNn: cnxo2ott0 

_ WRITE FILF IMATRtx> FAOM ,~rx_FtLl: cnxozoqo 
- -- -- - ·- · - - ---- G07'n L•<n.T: · - ----· · · · · · · · - · · ·· · · · -- · ·· ·- cnxo2100-

E"'n: cnxoz 11 o 
AAFA•T~T PTR: cnxn21zn 

· -- n i; Aar~,;~La~r •tt-=r.-zEAno. - i.L111o11r,1: ·· ·- · ·· - - · -· - -- · - -- -- - · cnxo2• 0-
L.IIL_PTR•c;11i- STA I ARFA • 4 • 4): CflX02 l 40 

- nPR • nPTQ. STA(IC TAL: cnxo21 '50 
- - - --.. FhnPTi STaci· ""· - - ··- · ·------ - ·- ·· ··- - . - · cmc,,2160-

•RFA • TRANSLATF i AAFA: zeAoo. BLA~Kl: cnxo2110 
nPQ_PTQ .. c;1111c;TRIAAl=A. '-• 41: COlC021AO 

--~E~Pn:--- - · ·---- ------- - ·- - - ·---· - - ---cnxo21qrr-
nP2•nP~m_sTACK_r.-,_: cnxo2200 

·-- --------
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Ft1..F.: cnx PL tnPT A vnuNr.STOWN ST ATE IIN' VEA s TTY CO.,.PUTER CENT FA 

ARFA•nPNn_STACl(_PTR: cnxo221J"I 
- - ----=AR F A•TIUN CiL AT e ( AR,: A •c-aZ:.aE::.;.R.;..;O.;..;. "'"'" ·'--A ___ L,.__AN_I(--'---'-) -'-=-------- -- en XO~-~ 

nPZ_PT'~U~STRIAREA. 4. 4): cnxn2230 
FREE nPMO: cnxo22-o 
nPl•nPNll STACIC TA : ----~0~""!.Z.'5..L _ _ ___ ...;.1-'-"REht'J.PNn_s rA--::C-1(~_--=p:--!T~R'-:----------------- er : . ., ?60 

ARFA•TRANSLATF(ARFA. ZEROO. !LANI(); cnxo~Z70 
nPl l'TR•c;IIASTR I ARl:A, 4. 41; _(:'!_!JU .. ~(!_ 

- - -----=i:11F~F1: cr. , r,22<1n 
WRtTE FILE (MATRIX) FROM IMTX_FIL): COX02300 

----,_,c::.~,-=sstGN TF•PORARV VALIIE ANn PIISM nNTl'.16PPROPIIJA T~ -fTACi<•r ----~~~gj;i~ 
cnxo233n 
COX02340 LA 01 t : r~, c;TR•T"'D STR + t: 

- - --IF=~N~~(j • 1 TMEN 
on: 

-- cnxo2350 

ALLncAT~ FCN OPNn: 
-------,FCN_nPNn_STACl(_T~L. •T~P•: 

FCN_nPNn_STACK_PTll•T~P_STQ: 
Gn TO LAOl:Z: 

FNn : 
ALLnCA ri: nPNn: 
r< PNn STACK T~L • •TMP•: 

---- --r.PN~_STACK:-PTR•TMP_STR: 

___ ,,_•_ Ci,,,f:CK FnR FNO r.F F• !NCTION •/, ___ _ 

cnxo23~n 
COX02370 

----,;-cnxo23!lln 
cnxo23110 
cr,xo~nL 
cnxn24 l 'l 
cnx,,2420 

-------~!~~ 4~.!L_ 
CJ"IX02440 
C~X02450 

______ __ ___ __ ___ __ __ cnx_o2'-""--
coxoz410 

LAO!~: IF I l:CN_ltAA_CT•Ol & I ;c111_FLG• 1 I TMEN cnir t 241110 
_____ ___ nn: ___ _ _____ inlf lJ 24'10 

IF ALL~CATinN(FCN_OPTlll•O TMFN cnxo25n~ 
r.n Tn LA007 P('JP FCN: cnx025 : 1 

_________ _ GtL.!!LJ..!_OO'-_P_o_P_·~· -___ - __________ ______ . _ _ _ __ cn~Z lli 
ENO: Cl"'tnz,;3n 

TF 11LLnCATinN(OPTRl•O)&!Nn FLr.•11 THEN 

C ~X02541'l 
cnxoz55n 
cnxo2s~ c 
cnxo2s10 

Gn rn LA009 FINISM: ----- - -- -- -~----- ·- ---- ------·- - - - -- ~ . -· - COX025110 
coxo2500 
cnxoz .. oo 
cnxn2"1" 
cnxo2~20-
coxn2,,3n 
cnxnz,-1.n 

/• C~~ CK FnR ENO OF LINF. •I 

---·rc1fliO ~FLG•lT- TMF.N --­
~n Tn LA004_POP: 

,,. CMF CI( FnR F"'PTV OPl=RATOR STACK ., ·-------- --- -- - ...... --- -----cnx"ni~5n 
COX026~CI 

11= i:c"' FLr. • 1 TMf:N cnxo2~10 
--- -- - - .. On: - .. ---------- ---- - - -- - -- ·-tnxdfli"R(i-

lF AI.Lf1CAT10NIFCN_nPTIIJ•O TMEN cnxozbqo 
Gn TO LAOOA PUS~ OPTR: cnxoZ700 

- ----·GnTn--,:.•·010: ··- ~ · - - ----- -- ·--··- · · - -· ·· cnxo27ft"\ -
e,-,n: cnxo27zc, 

______ TF • ~L nCATinN(OPT~)•O TMEN COX02730 
- - .. Gn ·ra TAo"O!l-lf"IISHOPTR:- ·· -- --- ---------- .. . . -- -- - ·- --- --- · tnx-021.i.o 
r.n Tn LAOlO: - - Cl'\X02750 

- ---------- - - ---------- -- - ·-------·· - ·- - - - ·- - -- ·-··--··· ·- ---- ··-----

---- -
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• 
·- ----- ---------·-------

FILE: cnx Pl tnPT A Y011Nr.srnw111 STATF. IJNfVERSrTY Cl)'4PUTER CENTER 

COX0276n 
/a PIJC:M nPFIUTOR l)NTn APPROPRUTF STACK */ COX02770 

--------,.cnxo2t111n - ----- --------- ·------- - -
LAOO~_Pl)SM_tiPTR: 

TF l=CN_FLG • 1 TMii::N 
--------. nnf ---------------

C!1Xn2790 
Cf' <'1 2111('10 

- --- -----Cr" "'·i;-2,. t 0 
ALLOCATF. FCN_nPT~: Cf'xn211120 
l=CIII OPTR STACK TIIIL • 11s NTRY( UST TOX I: cn :to2•1n 

------------Ft"iii"""nptii"sTACK""'oh""-• -,isT ·1'tq fiTst-·jnx1-: COX02~411 
FCN:•PTP:P~IOAITV • DRJnitrv: - coxo2•sn 
Gn Tn LAonz: coxo2•~n 

- - ----- - '" .,,rr-· .. - --- --·-------- - -- -- ·----coxnzno 
ALLn1. · TF nPTR: coxo2111-.n 
nPTR STACI< Tflll • 11S NTRY(UST rnio: cnxo211190 

---np TR: "T6Cl(:PTll -.-, tST"~PTl{TOsT:,ox > :·-- ---------- --- -----~liY62"lJtfn-
OPTR_PlltnR ITY • PRIORITY; Cl'llf02910 
Gn Tn LA002; COX02920 

------ ------·- - -------- - -- - -- ----cnxct<i30 
/• FtNISM FUNCTION PROCESSING •I 

--c.•o"trr_:irn, :~N: 
.U i;A • !'i-T _PT~: 
ARFA•TRANSL&TEIARFI. ZFROO. ~LANK): 

--- ---LlllL:,·PTJr---·-su.-sn·· I AR~•.---~-,;,:-------- ··--

Cl')X02940 
Cl'IX(l2q50 
COX029M 
cnx,,2910 
C£1.t ·l29111n 

------ ·-co-t -:,TcJ1Ji'l-
nPR•• iR"'': cnxrnooo 
&RCt • l=CN PTR: Cl'IX03010 

---- --aR1=a.riuNsi:n1:ruF="a~-ZEi:too-; · ~ca"'t<I: ____ - - -- · ---- - ------c~xn1l'l20-
o~;:i_.,rR • su111sTR I ARFA, '-• 41: CiW03030 
nPl • C(N nPNO ST!:~ T~L: cr. ~0304'1 
U!:A"• FCN_OPNn.:_s~~CK_PTR f ---- -- .. - ----------- Ci'!:(030S°O 
ARF&•TRANSLAT~IARFA, ZEQOO. 8LANIC): Cl'IX03060 
nP1 PT1hSlllllSUIARCA, •• 4); cnxo3070 
FAFF -· FcN_nPNn; · - - --- - - ·-------- ----- -----· ··-- -- - -- cnxo3n,rn 

noz•• •: COX03090 
noz ,rR=•nooo•: cnxo3100 
wAir~- F"ltE·r .. Arqrxrl=Rnrc"'n..::FtLl:- ·- - -- - ---- · cnx-onn,-
FcN_FL~•n: cnxo31zo 
rr.D STA•T"'P STA • l: COX03 l "30 

---- ALL;;c,,i: - np;;,jn: --- - ------------- -- -- ·-- c·1'·xn·3-r1oo· 
noMn_STACl<_T,_l • •T .. P•; cnxO~l50 
noNn STACI< PTA• T~P STR: cixo31~n 

- - - ---· --r: n · Tii- · LAOO°s:- .. - - - -~- - ·---- --·- - · .. - - -- -- -- ·- - - "Cl'IJt03'170-

_ 1• l=lll!I SH ASS lGN•FNT ~TAT_E~!~!-~~E- A_FTURN TO CONTRnL •I 

LA009_F IIIII SM: 

CnX031M 
cnxo~190 

· -cnxo37ncr 
Cl)lf03210 
Cf"IX03220 

-- · cmrtn n rr 
CDX03 240 

IF PIA_cr ... • o THFN cr,1032,0 
- --- rm: - ···-- - ----------- - - - · .. --·- · -- - - .. -- - cmr03z-,;,r 

FqcrnR I CNTI•• IINEQIJAL Nn. OF LF.FT ANn ~ TGMT PAAFN. •: COX03270 
-- r.n rn LAOOl_FRROR: COX032flll'l 

- -- - -·-,:11rrr: · ----- --·---- · .. - - -- · - - - ---- --- - · -- · -crr.<o·ncrn-
AAFA•TGT _PTR: cnxn3300 

_____________ :_ -- -- --- . --- -- -- . ----- ·· ··· -- ·- - .. -· - --·-------

--



Fit.E: cnx PLJnPT A 

ARFA•TRANSLATEIARFA. ZEA.On. !\LANK): COX03310 
_____ -'=°LO.I. PTR•SIIIISTRIARF4o 4o 41: ____ ~nX033ln 

nPA-;•'fR-.;.,-: cnxo3Hn 
nPA_PTR••noo6•: cnxo3341'1 
nP2•nPNl'I STACK TAL: Cl'IXOU~ 

- - ----'A--R""F'""',-',;,rjptiin_:sr Ai:i':..-PT:,R,-:-----------------------~c'"'n-x~o3Hn 
ARF4•TRAN~LATFIARFA. ZERon. "LANK): COX03370 

- - ----::n:-=P~ PTR•SIIASTIU AR!=A, 4. 4): - --· - · ·- · ·- ···---- · ___ C_l)!.f11Jl'!L 
FRi:?° .. nP,-in: co•nnq" 
nP1 • •r11110•: cnxo3400 
T114P STR•TMP STA. + 1 : ________ --··- -··- ·-· ---·---·- ___ C.J::l~Ql.~.lJI_ 

-----~AliF4.;T•P 3iii°:___ Cl"X03421'1 
ARFl•TRANS~ATEC4REA. ZERnn. "LANK!: COX03430 

___ ___ n~Pl PTR•Slll'\STR I UFA, 3o 4): -- ·-· - ·--·- -- __ __C_OXQ34~ 
WRITE FILF (1144TRIXI FRnM l114TX_FYLI: COX034'51'1 
RETIIAN: COX034~0 

---✓-=-•:--:F:--,_ "=-=111=nR-Rii11r""'1.,..111""e-•-,-------·------ ·-- - - ·--- · --~g~~i~;g 
Crl -<03'-qn 

LA001 FRRnA: ______________________________ n.!.Q11Q_Q_ 

__.;:;.-..;::..:..;;._,-SRS LlNICNT)•CRO i.TR: cnxo3510 
C"'IT;CIIIT+I: - COX03520 

---- --'-n""-n WMll,._': _ l_f_t~N_T_RY.!_IIS_T_l,O!]~_TRIIII• )_l(JJ~T2_T~.!Jf_$T_lf)U~.2~ I)_; _ _,t_n_x_0J_~.}D_ 
llST_IOX • IIST_tnx + l: cnxn35t.O 

FNn: 
ll<;T !OX ,.. tl~T rnx • l: 

- ---c:Rn:crit ;;· cAn:crA+t; ------
cnxo3'5'-" 
cnxc,35,,n 
cr,,co::i 57n 
cnxr. '· 5"'n 

---✓-•_c--'1-FU STlC!CS •_I ·--------------- ---· - · - ---· ----~~}~~:i~~-
nn WHILFIALLncAT[nN1noNn1~-o,: 

FAFF OPNn: -------·----- ·· ---- ·-Fllln; 

nn WHILF14LLnCATT~N(OPTRl~•OI: 
FR Fe OPTR: 

!=111 0: --------- -----· 
nn W~iLFl4LLOCATin~,FCN_nPNO)~•O): 

Cf.H03t-10 
CnJC03620 

---=c·l"xo3..,30·-
c r~ xo3..,40 
cnxr,3.-.5n 

FRFF FC,,1 QP111n; 
- F"fn: - -- --- ----------·- - - --·- - -

Cl'IJC!l36b,, 
cnxrn11,1r., 
cnxo3~"'0 
cn~o311,qn 
cnxo37oo 
Cl"llt03710 

on WHILFIALLnCATtnN(FCN_nPTD)~•nl: 
_ FAFF FCN nPTR: 

--- c 111n: - --- · - - ·-- --- --- . - --- ·--- - -

11.FTIIAll,I: 

.-!in-cnx: ____ - ·---- ---------- --- -

--···- ---- ··------ ··-·---·- --------- ·- - ·-· 

-----
·-- ----------

--- - ---- ·-- -----------

· · - ·--- .. 

··---- .. . 

- ·--·- · ··· · - - · -- cnxo3720-
cnxo373n 
cnxo37'-ti . - . •···---· - -- ·----cnio375n-

- - ·-- · ·- - ---------
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l'LinPT A VOIINGSTOWN STATE UNIVERSITY Co•ouTElt CENTER 

OATUR : l'IIIOCF.n111u:; DATOOOlO 
____ n_c ___ L.___.1 _____ , __ ,s, __ T ________________ 1qqq_1 ___ ~..!'!L . ____ OA.J(LO~~ 

2 US_NTRV CI-IU 1, I• OAT00030 
2 UST_l'TR FTlll=O 14): l')AT000'-0 

_ ___ n.aa.CL=-___.,1 __ ;:-E11t_111'-"'"T::;-'-'~L~=---------':-:--7·~> f...!.l, ----~!M.n1a... 
2 EIIIIIIOR CMAR l4n), l)AT00060 

· z SRS_LIN FJXC:1') fJI: OATl)()070 
nc:L 1 nT A T'-'L 11 n l l El( T • nAJ.fil>Jl-'.!L -----------'--------:-z------·oT _l'TR ________ """,: T XEO ___ n l ; ---- OATOOOqn 

11CL Tr.r_,r111 FTXFn 141 EXT. OATOOlOn 
r. ~ rox ____________ F-'-1x~n ,,, exr. _ ___ _ _______ n _AllfilJ.!L 

- - ----iisr:rrtx i:nri:n ___ l41- EXT. nAT0012f'! 
CNT FT~l=O 121 EXT. OAT ,10130 
~n_cr111 i:rxi:n n, i:n: n,T ,, Ol .40 

- - ---- OATOot,o 
/* ts THF? IIIF.XT lJNIFORN SYN'-'nL A VALTO LTTERAL ? •I OATOOl"'O 

OAT0017CI 
11sT_1nx • usr_tnx • 1: ----------o""•Too·1ii'n 

nAOOl: IF IIS_NTIIIV I IIST_tnx I• 1 LIT' THF?N oATi,01qn 

nn: ------------------"~• ...... Tnnl.ruL IF nr_1nx > 100 TMF•• r.n rn nano1.: n,T c o210 
nT _l'TR I OT _rrix I •UST _PTII 111ST _I nx l: ,,. Too22n 
OT tnxanf tnx • I: _______________ 0AT~0230 

-----------:-u'c=s "r:.Tn~is f.:) 0)( • l : ,,,-r~n Z 40 

GO TO n,002: OAT ~o z,o 
i:111n: ~--:c-=:- ___ ____ nAT "'. r,21,n 

eu n1111r,111f)••nna FNTRIES "411ST AE NIJl<IERTCt; ntf~,1271' 
SRS_LINICIIITJ•Cllln_cTR: raT0 02~0 
CNT•CNT•l: ____ OAT002qO 

-------"-nn WHt l Fl IUS_NTRV 111ST _rnx l ~- •TQl<I•) I ltlST _PTlt I w : r _tnx l ~•2'31): 0A T00300 
11ST IOX r UST tnx • l: nAT00'310 

FNn: - - -------- ________ OH00~2n 
----- llST_IOXalJST_tnX • 1: ----- OAT00330 

CRO_CTII ,. CRO_CTR • 1: r'lAT00340 
R e Tl! R Ill: =--,----- ----=--:--:: :JATO 03 5 0 

na oo 2 : IFfllS NTRYIIIST tnX)•'TRl<l 1 )f.llJST PTRIUST tnXl•lll TMl=N OAT00360 
- - - - nAT 0 0370 

____ 1•_N_;_;;F.~.!__5_! .. ~"__,,~._I_S _ _ -'.....f':'"'"'A •I ___ _ _________ . ---------g1;~~~=~ 
nn: nAT00400 

_ 11<;T IOX • 11ST tnx + 1: ---- OAT00410 
- ----- - - · r.n rn ·n,oo r : - - · · - -- ··-··----- n,roo4zo 

FNn: nAT00430 

I I= I IIS_IIITRV I UST_ I mo•• TR"'' I & I UST_ PT .. ( UST_ 1nx l•Z1 I THEN 
·· -- ···- ·nn·:· ·--· -- ··- ·-- - ·· - ·· · -· ·- ·· · · - ·- · · -- · -··· 

nAT0044/l 
OAT'004-~ 
nATOQ4;,o 
nAT00'-70 

·· --- ·--- nAT004AO 
OATl'l04q0 

___ /. 1110Rl<l4L RF?TIJRN TO cnNTROL ., nATon,oo 
- - - - - ·· - ··- · . --. -- -- ·- · - - . - .. - ·· -- - · - - - - · - - - -- -- ----,, '100°' l n 

usr_rnx • usr_tnx + 1: 
_ _______ ____ CRn_CTR •CRn_crR • 1: 

RFTIIRN: ·---- ---
FNI): 

OAToo,20 
nAT00530 

---- -- -··• -- ---· -- OAToo,40 
nnnn,~n 

--- ------- -- --------- ----- - ---- -- ----
------ -- -- - ----·- ---- - --- --------- ------ ·- -----· -· ---
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--------·----- ------ ----·- ---- - --- --. -- -----
A YOIIIIIGSTl)WN STATE UNIVF.IISJTY cn,,.011TER CENTER 

nAT005ftO 

----✓-•_F_RRC'IR •I __________ --------g{~}!g-
ERRritt I CNT I • •cm .. •AS REOIJtRED !\ETWEEN nAU VALUES': l'.IAT005C,n 

SRS_LINICNTl•CRn_cTR: --------------- DATQ ~ ... o~ 
tijTiiCN'r• T: -- -i;nc-n;,""fo 
no WHI u=r I US.., NTRY 1 ·. JST_I r,:1()-. • 'Tit"' 111 IIST_PTlt ( '!ST_rnv I ~•2311: OAT00'-2 0 

tlST_IDX • 11s ~_yr,x + l: l'lAT00tt30 
iilf: - 4f'o()'i,40-

11ST I nx • 11ST 1nx + 1: r.AT0065" 
c~n-CTR • c11n:cT11 + 1: earoo6"o 

- -----.RF.'r)NtN: . - -- -- - - -- --- - - ----OAT006-70 

CHOO!, IHl 

--✓• _ _ s_,:r._.R_A_i.E Fnll DA_T_A_~~~~OEO ., ---------- ---- - ------ g:i~;~~ 
nA004:F.RRQR(r.NTl• 1 1'lATA FN~RIES FXCEFOS CAPACTTY l)F 100 1 : 0ATC071 r 

--- ---~:~i-~~;~-~~_T_l•_C_Rn __ ~!R: _________ ____ __ ___ __ ______ _ ~-~g~g 
or, WHILFIIUS NTRYIUST IOX)-.• 'Tltflt'IIIUST PTllflJST Jl)X)-.•2311: nAT00740 

11sr 1ox-• IJST rn'i • 1: - - narno15n 
------ -F111n:--""'--- - - ·---- ------ ----------n,,,oo't6'0-

11sr_1nx • usr _rnx • 1: naTc,0110 
cRn_CTII • CRn CTll + l: OAT0071!0 

---- - - - ~n'TJRN:" - -------------------------nno6'T•o-
F"4n nAT AAR: nATOOl!OO 

------------- ------- - · -- ---- -------

- - -------------------- ------ ---------

------ -- ---- - -------

------------· - - - --- ---- . - - ·-- .. --- -----

---- ----- -- ------------- ----- -----

------ --- ---- --- --------------- - ·- ---- ---- ------ -- -· . 

------ ··-

=-- --- . .. -- - - ·· ·-·•·--• -· ---- . - ·- ----- - . 

- ·-- - ··--
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FILE: RETRNAR PLinPT A vn11Nr.STOWN STATE UNTVERSTTY CO,..PUTER CENTER 

RETOOIHO 
l IIH I 999 I FlfT • P!;T00020 

- -----C.---,z---,,..,,.,..<-_~N--T'RY C M-f11·---f3 l-.- --------,ell E-fino 30 

2 UST_PTR FllfEO 141: RH00040 
OCL 1 ERA TAL 17,) ElfT, RFT00050 

"EAR ;.,,.1(-------~CMA~ ( 40--:-1-,--------,-------=R ifT-OOOi, O 

2 SRS_r_tN FJlCEO 1,1: ltl:T00070 
"'TX FIL• R~TOOOIIIO 

- -i.:111(:,nc--,------C-MAR ___ T'-I • -----=R~tooo•ftr 
2 noR (wAR 131, RETOOlO~ 
2 OPA PTR C-• AR (41, RFTOOlH'l 

- - ------~--nP1.,.. ·c ... ,11--·--· '''; -------- - -- - - RFT00120 
2 QOl_PTR CMA~ 14 1 , RET00130 
2 OP 2 CMAR I~ I• RETOOl40 
r-·,,n-:,r1tt1-1u · - -- ·- ,1o, .----- ----urooiTo 
2 FILL CMAR 155) J!IIITl!551' 'l: RETOOltiO 

OCL. , ,sT Jl')X FtxEn 141 EYT • RETOOl 70 
--- ---c~N r"--- i:-r le en·---·-, 2 1 ·- . E ll'T; - ··- -- --- A E1(f011fo 

CRn_CTA FJXEO 11) exr. AET00190 
AAFA CMU 171 • RET00200 
Z-FRnnc-.u ·-n, t NTT°I •o•,. ·--Aef"oo21 0 
IIILANK C;.oAA 111 TNTT ( • •I, AET00220 
TGT PTR FTXFO (4) FYT: _____ RET00230 

---..ncc-nTirx --.,-----------i:rLE-- ·11eco1to: - -lier·oo140-
11eroo25o 
ii!ET002ti0 

- - --- - - -- - --- ---- -AEiOM'T,.,-
IIST_Il'X • usr_rnx • l: AFT0021110 
IFIIIS N7RYIIJST 1nx1 ~- •TRM•)IIII S T PTRIUST tox,~•23) Tl-<Efli AET00290 

---- --~n,n- 11Tiio1:----- ___ _ , _____ - .. - - . - - -- - - - - -~eT00300 

ARFA • Tr.T_PTR: AET00310 
AREA• TRANS t •Tt: !AREA, ZERno. IIILANK): RET00320 

- orL-:l'Tlf"- •-SIIASTlrlAREATl.";--1;n- - ---- -- ---- - - - - -- _ ., - - -,rF.T (') ,J 3"'f!"l-
nPA • 'l'FY•: AET00340 
noR PT~• •oooq•: RET00350 
np·y=. --,-- · -,: · ---- ------ - - -- ----- -----··11eron3;c;o-
no 1_,rR • 1 1) 000•: RFT00370 
no2 • • •: RET 003~0 

----no2·.:.,r~ ·;. ·· •0000-,-: ·-------------·- - - - - - -- -- --- RIT003cn:r 
WAITE FILE l~ATRIXI FRO~ IMTX_FtLI: RET0040 0 
,,c;r rnl( • llST tnx • 1: 11ET00410 

--·- cRn:cTI{ • ·o,i:cTR ·•·1:- ·- -- --- ----- - - -· - -- -· - - - - ---AE=Tnni.20 
RFT li"N: RC:T C,04~n 

_ ATOO l :FIH<f'JRI01T1 • •i:"4ARACTE~S APPl=AR AFTER IIETIIAN STMT•: AET00440 
- --- - sR c;_,_ P.HC~n . -- CRF'_CTA: -- -- .. - - · RFTm,1-511·· 

C~T • CNT • 1: . AET00460 
----- M WMILF(IIJS NTAYIIIST 1nx, ... ,r11,..,111usT PTllfllST JOlCl--•23ll: AET00470 

- - ·· -m;r· tnx-•··m;r tni·-• 1: ··- ···· - ·· -- - - -- -- -- - -···lfFTUor."cr 
F"n : - - A ETOO'-CJO 

-- II ST_[OX • UST_Inx • 1: RETOM OO 
-Clt!'t_C u-. - cRn_CTlt" • . -r,-- - - - - -- - - . - .. -· --- -· . - - --- ·-· - A'FTm'.THrr-

• AFTt1AN: AETOO'!ZO 
~~~~AR : AET00'530 - ----·--·- -----·---- -- - - .. . - ·· - ·- · · - -

--- · ·· ··- -·---
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FILE: STOl'AR PLinPT A YnllNGSTnwN STAT!? IINIVFIISTTY cn-.PllTE~ CENT!.=11 

STl1PAR : PAncEnllAE: srnooo10 
ncL l 11ST ----------'IJIJIJ! EXT._____ ST000020 

2 OQTRV CsiU 3T. STO000~i'l-
2 UST_PTR FtXFO 14); ST000040 
EAA_ TBL . ..--------' 751 ___ i=xT. ______ ___,sTooooso 

--------·---eRlfn tMl• i 40! ;--- sTnooc5'6i, 
2 SRS_LIN FTXEO 131: ST000070 

icL 1 ,,.Tx_FIL. ______ ____ _ _____ __,sToonn~n 
--- ---r-LlfC.PTA ~1:i'"AA I 4! • STl''i'rfciMO 

2 OPA C~AA (:\lo ST000l00 
2 QPR PTR C:~AR ( 4) • STr,00110 
·t - - · bPt~ c,..,R-----..,\,. --- - - ·---- -- srnon·itn-
2 OPl_PTR CMAA (41. ST000130 
2 OP2 CMAR 13 I• . STnOOl40 
z-OP2_1>~------- CMAA---, 41. -- - -- sTnoo1,o 
2 FILL CMAA 1'55J TNTTll551' 1 !: ST000H,0 

ncL PST IOX FTXEI') 141 ,::xr. ST000170 
------cN - ----------FrxEn czr exT;--- · ·· ----sroo1n1tn-

ARi=a c~u 111. STnoo1qo 
ZEAno (MAIi Ill fNfT('0•!. ST000201'1 

---~ -c~u rr, - r111tT1 • • 1 ;- ----sTooozn,-
cAn_cn, FfX'-0 ,.,., EllT. STl'J00220 
TGT_•TA FTXEO 141 FYT: ST000230 

--iJ~c ... ,-... 1111K~1r tLr----,u::cn11n: ·· - ··· ·- - -sTno-0"2-;;-n-

,. TMF Ni=xr IJNIFnR• SY"'P!OL •UST "E 
ST00025o 
ST0002tt" 

- · ---··· - ST0"002'1t'l-
11ST rnx • 11st rnx + 1: 
ri:1iis Nt:1v111sr rr,x1 -• •TR••11111sT_nA111sT_rn,o-•231 TME"' 

------ · Grr rn-s-ac-o 1 =-----
STf1(')02AO 
STCI0021JO 

·-sTn-oo3"0o 
AAFA • Tr.T_PTA: 
AAFA. TAANSLAT'- IAREA. ZEAnn. ~LANK); 

ST0003lO 
ST000320 

------,-AC:nR · . -- s11A"ST~--,,AE•~-4;- 4) :·- · - - - - - · ·--- ·- --· - - -ST10633Cl 
noA • •KFY•: sTn00340 
nPA PTlt • 1 0016': ST000350 ------p1=-.- -,--T: _____________ ---··- - ·---- --- -- ·-· · - ·-·-sr11,,03~n 
nP1_1111TA • 1 0000•: sT000370 
nP? • • •: ------ STn003RO ------i,z:,.,TI-~ooo•T - ------- ·· ·- -----·-srooo390-
wAtTF FtLF. l•ATAIXI FRn• (MTX_FfL!: ST000400 
11ST tnx • uc;T rnx + 1: srr:100-10 

------c:lfn-cr11 ·•--i:1u,~cT11- •P - - --- - ·---· - ·- · ·-·- --- - - srnoo·4zo-
1tFr~11N: - • STl100430 

-
___ sAOOl: •RRnRrr.NT) • 'CMARACT~RS APPFAR AFTFA STnP ST•T•: ST00~440 

-~R S:l rr-1 f cwrr . • c,rrr_CTR: - - - - ·-··· ·•·. -· ... . - - - - . 4 - sT000l.5'0 -
C~T • C~T + l: ST000460 

______ nn WHILFI IUS_NTltYIIJST_Inx1~••TAJ1o1 1 I I IUST_OTIIIIIST_rnx1~·-2311: ST000470 
·- - -11sr-·1""' • ·nsT -rnx- + ·-1: · ~TOIHT4RO-
FNO: - - ST000490 
11sr_1nx • uc;r rnx + 1: ST0005on 

--c:11n-·-cr~ • - ~rFCTst- +·-1 ·--·· ···--· - ---· --·- · · ·- --- -- -- SToooncr 
Ac;TiiRN: - • sTnoos2n 

STnP&A; ST000530 ----- --------- -·-- ··- · ·- . . - ·· - ·. 
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--------------------------------------------- --------
Flt.E : WTOUTAR PL InPT A 

wTnllTAA : p11ncF.nt1AE: WTOOOOlO 
wrr,00020 

l UST mci;---EXT. - -------,w"'"'TCI00030 
2 US_NTAY CMAII Ill• wTr000'-0 
2 UST PTA FIXFO (4): WT0000'50 

- --·=n""c,,..1.-... 1---.e"ll"lt .. _--r"L ----..,..m exr·. --- wroo0060 
2 ERRnR CMU (40!. WT000070 
2 SAS_LIN Ftxen 11 1: wrnoooRn 

ricc7---c1 r:r,_L -=----------.-•roo,-- ·exr ;- ---- -1r1oonn1Jn 
2 L T_NTRY CMU I CJI: WTOOOlCln 

nc1. l ~Tx_FtL. wTono110 
- - -----· z-· --·c:"r:.n• tFIAlf _ ___ f41-.- ------------·wToMT~ 

2 OPA CMAR l'I• WTOOOllO 
2 QPR PTA CMAR ( 41 • wrnon11on 

- - -----~z--·-oPl.:. CMAA -131. ----- · -- ··--· WTOMBO 

2 OPl_PTA CMU I 4l • WTOOOlbO 
2 OP2 CMAR ,,,. wrnoo110 

n~z~--r-._--------.c~ ... Ait --p;1-. -- - -- -- - -----wro-l"i tlllfo 
2 FILL Cl-'U 15'51 TNTTll5'5P 'l: WTOOOlCJI') 

nc1. 11ST tn_x _____________ i::rxEn 11o1 ExT, ___ --,wrooo2oll 
--- -- A.RFi cM"a• r1,--;- - ---· wrcifoiin 

ZFi:tnn Cl-'AR Ill TN(T( 1 0 1 1. WT0002l0 
~l.ANI< CM&A I l I INTT( 1 'I. WT00023,i 

·- ·cNr-- ~nen·- --, 2,-1:xr, - ----- -·wf1Jo614o-
cRn_crA FtxEn 1,1 ~xr. wrnooz,;n 
TGT PTA FTXEO (41 FXT: WT000260 

---..nc,_- 7o1ari1,c-- ------ TLF. ·---•F.CrtAn: · •- - · ·- ·--- -wrooot7tr 

, . r s NEXT IIN[FOR.114 SV!WRnL AN lDFNTTFIEII ? ., 
WTOOt'12t111) 
wrnoo290 

- - . -- . - -- - - · --- wTMOj"i'io-
llS T tnx • 11ST JIU • l: WT000310 
rF jjs NTRv111sr 1nx1 ... •'ION• TMFN wT000320 --- ---r;n=------- ---- - ------- - - --- ······ ••· ··----··wrooonr'I-

ERROA<CNT>••vaRIAeLE NAME ~UST FOLLOW WTOUT•: WT000340 
SRS_t_ tNICNT>•CRO_CTQ: WTrJ003'50 

-----·"Cl'T•c.r.-•1r ·--- - -- --· - -- - --- ·----- ---·-wTono3,;o-
nn WMILF=I 11 1s_111TRYIUST_rnx1-.•'TIUP l I WTr)0037CI 

(l'ST_PTR (UST_ InXl--•2311: wTn003AO 
- ---ns-r::mx ·• -n5T:1nx -. ·-y: - - --- · - · - - - - - · ----wrono3qn-

e111n: wrooo'"oo 
uc;T tnx • 11ST rnx • 1: 

---------- - ·-·-011,-:-cTI{ ·• CRn:cn •·· 1: --
WT0004l0 

· --·- · - -·wrooo1.20-
RFTIIQN: ---- . ·-----·- · .. 

- -u~a ··• i~i~P'T'lr-:- ·· ·- ---- · - - --­
AR.F A• TRANc;LATF (AREA, ze11nn, "LANK): 

- L "l._lllTA • SURSTR ( &AFA, 4, 41: 
. - -- - n-oA ·•- •1c-c:v•·: - - -- ·· · ·- - - - -· ·-- ·· -· · 

nll' R_ PTQ • 1 001~•: 
n111 1 • •tnN•: 

- -AAl:a - . ·1r,;r -- PTlfrll~T -10'.fl ; - - - - .. -
AR F. A • TAA~SLATE <AREA, ZEAnn, ~LAN~>: 

- · - - - · ··· · -· - ·---·-- ·- --- ·------- - . -

--.. . 

wrooo43n 
WT000'-'-0 
WTf'l"'('l·4~-
WTno041,n 
WT00047n 

· - - - - - -- .,,.oorT1."" -
wrnoo4qo 
WT000'5 0 (.'I 
wmno,;-1rr · 
WT'100'520 
WT00053n 

-- -·- - - - - - -WTU005l.lr 
WT000550 
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Ft1.e: wrnuru PLtOPT A YOIINf;STOWllt STATE UNTVERStTY COMPUTER CFNTER 

nPl_PTR • SU"STR !AREA.•• '-1: 

/• IS NEXT IJNIFOR• SY14AOL 'Tri• ? •I 

WT0005b0 
____ w1Qoos1n 

wTooos,in 
WT000590 

- - -----="~S~T~_I!lx • UST-1Jlx + 1: ---,~-- ------::-----"'~rno.ru,.M_ 
tFCIIS_IIITRYIUST_tnx,~••KEY 1 )IIIIST_PTllt IIIST_([IXh•'-1 TMl=III WTOOC610 

nn: WTOOOi,20 
- - ----------::E:-::R:--::R~O~R~l;-:C::"N:°':T:7:".l•~•-T,._.o •UST FOLl,.._.O'-'-W.;......;V;..;;A;..R~IA!ll~A14F. 1

: ______ ~!_000J,_JL. 
SRS_I.INICNTI • CRn_cTR: WT00064n 
CNT • CNT + l: WT000650 
00 WHJLS: I IU_S_NTRY t t l~T_rnx I~- •_TA~) I . _ --- -- ~IQ.Q.Q.~1,Q_ 

IIJST_PTR I UST_ rr,x I -•231 I: WT0006 70 
UST_IOX • UST_IDX + 1: WTOOOb"O 

e11an: 
UST_tnx • UST_tnx + 1: 
CRO_CTR • CRO_CTR + 1: 
RF.TURN: 

WTOOOl,90 
WT000700 
WT000710 
wTnoo120 

--- -------::F.~N=n:-- ·------------ wrooono 
WTrJ00740 
WT000750 / • (5 IIIF.XT llNlFl)Rli4 SY14AOL A MEX AOORFSS 7 •I 

-----W~T~0~0071,0 

11ST tnY•UST rnx+t: WT000770 
IF!OS NTAYILJST 1nx1~••LIT•11 ~Tooo1,io 

---- ----7-i,.,nexc L T_IIITAYIUST_PTR( IIST_ tnXI I•'.' I-•() 11 - wrooo1qo 
I l Nni=x IL T _NTRV IIIS T _PTA (UST _tnx I I• 1 1 I ~•51 WT000"00 
TMt:N oo: wroon,i 1 n 

e••nRICNT) • 1 HEX •~ODESS •UST FnLLnW TO•: ----WT000820-
SRS_LilltlCNTl•CRn_cTR: WT000,.30 
CIIIT•CNT+l: WTOOOA40 

----------00 WHILFIIIJS_IIITRYIIJST_IOXl-•'TAl'II II ---.. f•OOA5() 
I 11ST _PTA 111ST _t n ltJ-•23 I I : WT000,.60 
UST IOx• IJSTJ!lX+l: _____ ___ --------~TQOOA7Q_ 

e~n: 
UST rnx • IIST IOX+l: 

CAO CTA•CRn cr1t+1: -·11. ETUII. N: . .:...-.:...;_~ _e....:; ________ _ 

l=Nn: 

----·----

WTQOIJAIIO 
wTnoo,iqo 
WT IJOOQOC 
WT000910-
WT000920 
wroooq30 

--- - --- ·- wrnooq40 

WT000950 
nP7.•'LlT•: wTnooq1,o 

------ ·• REA ·• 11sr_PTR-·rnsr,:1ox i =--- ------- --------- ------ - - --- -- wToooq1n-,•F.•. TRANSLATE IAREA. ZEAno. ALA~K); ~Tnoe~IIO 
____ ___:nP2_111TA • SIJASTA !HF.A. '-• 4): WT000990 

WA l TE - ,=-tLE-1 "'I.Tit iii-FROM 1,.TX_FtlT; ---- - ------- - -- - ------ WTOOlOOO 
wrno1010 

-~_!_!_ " F"4A Jlllnt:R nF sr11,~~- -L _lNF_~LAN_I(_ _? __ ~/ - - - - - - - · - ·· - -- - - -·----~;g-6{~~~--
11s r tnx.11sT 1nx+1: 
t F 1 11s MTRvi"usT rnx1-.••TR••11tusT PT11.111sr 1ox1-.• 231 THEIi! - - -nn: - ·· .. - - -- - ··· - -- --- - - · ~ · - - - - - . . 

ER•nRICNTl• 1 14ULTTPLE FNTAIES FOA MFX A~OAESS•: 
SRS ~INICNTl•CAn CTR: 

- CNT;CNT+l : -- - -- - --·- - - - · · ---- - ·--

on WHll.F I ll.lS_NTRY ( 11ST _rr,x ,~- •TR14 1 I I 

--- -- - -- -

- - - -· - - ---- - - ------··--

-···-· . 

WT001 0 40 
WTOOlO~/J 
wrno-1n1,o-
wroo1010 
wrr,0101110 
WT001090 
WTOOtlOO 
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FILE: wrn11TU PL IOPT • vnttNGSTOIIIN ST ATi= IIN T VElt s ITV cr'JJIIPIITC:R CENTER 

I 11ST _PTR I 11ST _rox 1-•B I l: 

~"'"= U5T_Il'llallST_rnx+1: ---· 

usr_1nx-11sr_rox+1: 
C~l"I_CTP•CRO_CTR+l: 
R ET'IIHI:-- ·------

WTOOlllO 
wr no1120 

---- -- WTOOl 130 .. 

WT001140 
WTIJ01150 

- - wtoo111,o 
FNO: wrno11 7n 

WTl11"111,in 
- r-Nnit,.e:-L -R H11RN_T_rf t1'11irit1,-C•...--------- -- ----- -· ---- - ---wrno 1111n 

11ST rnx•HST 1nx+1: 
- ----- CRn:cTlhCRo:cTR+l =--- -----·-- ---·--

RFTI--N; 
~Nn WTl"111TAR: 

w-roo1 zor, 
wrno121n 

----- wrnn1220 
WT001230 
WTC!Ol240 --- ··----

- ----·--------- ---------·• --·---- -- - ---- -- - - --- -- ·----

------------

---- -- - ------··------

---- -- - .. -- ---

----------- ------ - ·- . -- - - . . - . -·-----

. -·- ------------ --- -------·- - -- -- - -- - -·-- - ·- - -·- ··--·---

----·- - ·- ··· -· - ·· - ·- ·- -- -- -- --------- .. - - ---·-- ---- ... ,. . - --- ---- - -- ----

------- - -------

---- ---
--- -- ·-

--· -- -- ------ --
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__ ,.. _____ .. ~-- ···-·----- ... ·-------·----------- ----------------------------- -· 
F I l.E : GOTOAA. PL If'JPT A YOI/Nr.STOWN STAT!= IINTVERSTT'I' COMPUTER CENTER 

GOTOAR : PA 0C EOIIR F; GOTMOlO 
1q,q1 err. ----~cnrooo20 

US_N~R-v,---------,CMAR ·-- ··f, l • --··-· Gnroon3n 
OCL l 11ST 

2 UST_PTR Fl xer, ( 41; GOT00040 
OCL 1 EAR T8L 17~1 EXT. ____ _,GnTnooso 

--------z--Z--ei:tRllR CMA_A ___ ·14n ,-.--- GOTo6o~n 

2 SRs_,_IN FllCFn 111: GOT00070 
nc1. LIT_T~L -=-------15001 E<T, _____ GOTOOO~O 

- - -------..,-- - (QTA CMU ____ (q l: ·-·- . GOTOOOCJi'f" 
OCL 1 NTX_FIL• GOTOOlOO 

2 LAL_•TR CMAR 14). GOTOOllO 
-------~--oPR -------c;;.u-· --- "'. ·--- ·- · - ··. -- --· c:oronft<'·· 

2 OPR_PTR CMAR (41, GnT00130 
2 OPl CMAR ('\), GOT00140 
2-· - -cPtjTR ________ CMAR ___ · · r4;, -··- -- -·· --··GOTMl50-

2 OP2 CHAR 111, GOTOOl~O 
2 OPZ PTR CMAA l'-1, GOT00170 

---------r--FTLc-- --------cMu--·- · r5sl- 1111n11 ss 1 • • 1: - coroo11ro-
DCL 11sr tnx FtxEO l4l exr. coroo190 

CNT- FIXEO 121 ~xr. GOT00200 
-----clfri:_:t'f· -----i:.txeo-·--131 - F'lfi • ----- - --GOTOOZl 0 

TGT_PTA F!x~n 14) exr. GOT00220 
u,ea CMAR,--__ 171, ,-.,..,..-- GOT00230 

-----.... -,;q-no --------------,."'' A , 11 ·· ·- t III rr r, o ., • ·-GM o0i4n 

ncL 
RL4NI( 
1146TAIX 

-- -- --------
CMU (11 tNTTl 1 1 1: GOT00250 
FTLE RECnRn; r,nT00260 

--------···---·- . . - ----- -- GC!1'002f"O 
/* IS .. i;xr l)lllfF·'.;AN SY•--OL A LITF.l!AL OF < 6 CMARACTERS ? ., GOTC02AO 

GOTOC2'90 
11~r_:1~·- ·-us,.-~1n,c-.-n ----- · ---· ·-- -------- ---i;nrM3lfo-
t Fl 11S_NTllYI UST _1nx1 ... • L tr• 11 GC1T00310 

IVl=QIFYILT IIITAYltJST PTA!UST tnXll, 1 0123•567"9'1>~1 GOT00'320 ----------n.e~-uor -~------·,-: __________ '"--- -------- -· - -- - --- --Gnr:fo3io-

EA11tOA1cNT1••LINE NIJ114REA """ST FOLLOW GOTO ST114T•: r.nT00340 
SllS_•.IIIIICNTl•CRO_CTA: GOT00350 

----------.... ~ -. c~r-.,-c----- - --- ·- •·· ·- ·--- --·· -- -- --Gnroc:r6-". 
DO WMILFI llJS_,..TRYllJST_tnx, ... ,u,..,,, GOT00370 

IIJST PTRIUST rnxJ-.•23)1: GOT003AO 
---~mr---us,-m-,r ·• · n -- -------··- · ---i;r,Tmrrqn· 

ENO : - - r.nT00400 

------ - lJST _tox • UST _tnx • 1: GOT00"-10 
- ·--ci:m_~- --- cRn.:_cra ·+· 1: ---- -- · - · · -coT004z-,,--

AFT1111tN: r.nT00430 
________ 1:111n: __ ____ ________ _____ ___ . . ... _ _____ _ 

/a CMFCK ~OR ILLEGAL RAOIX OR ALPMARETIC */ 

GOT00'-'-0 
··- - . GOT"0045t'l-

r,nTo04tltO 
GOT00470 

--n:-rVElft"rrfCT ·NTRY-rcTST PTR rusr ··rr,rr I,; r rnn1oS/iiJ11q r ,-.. -o T TME"N- -Gl'TT'004AO . 
nn: - -. - r.nroo1o,;o 

EAAORIC""Tl•"LINE IIIIJ""~Fllt •UST FOLLOW GOTO ST""T': GnToo~oo 
- - ----~.:,,;r111rcNTr·• cAn_n1t:- - - -- -- -----·· -- -· · ····- - --i;m-0051cr 

CNT • CIIIT • 1: GOT00520 
no WMIL~IIUS_NTRYIIIST_Tnx)d'TIIN 1 JI GnTn0530 

- -- - ·- -rr~r::VTWc11sT_rrn, ... -i~11: · - ··· · · r.nToos-1oo-
11sr_rnx • IJST_ 'ilX • l: GOT0055n. 

---·-·••4-
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i=tLE: Gnrnu PLlr:IPT A YOUNGSTOWN STATE UNTVE"S TTY C0"4PUTE" CENTEq 

ENn: 
-----------~uu_rnx • us_r_u,, • =\~: __ _ 

c"n_CTR • CRO_CTR • 1: 
ll ETl JltN: 

GC1T00560 
r.nroo570 
Gf'T0051110 
GnT0051JO fNn.-'--'-; ___________________________ -.,f11.0..QAQ!L 

/* rs RE"'AINnER OF SOIJACE LINE PILUIK ? ., 
GOTOO#llO 
GnT00620 

-------------------------->.<:•nJQQblQ 
IIST_tnx • IJST_1nx • 1: GOTOOl,40 
ti: IUS_NTRVIIIST_1nx1~••Tll"4'1IIUST_DTAIIIST_rnx,~•2'3) TMEN r.OT00650 

no: GnI.Q.~~-
_ _______ ;..;. ERROR(CNTl• 1 14ULTTPL!! UGIJ"4ENTS TN r.nTn ST114T•: GOT00670 

SRS llNICNTl•CRO CTR: GnT006110 
CNT-• CNT • 1: - GnT006qo 

--o·o wMILEf 1i,s_NTRv_1_u_s_r __ -,-nx1~••T1t•• 1 I GOTO(HOO 
I ll~T_PTR I UST_ rox l ~•231); GOT00710 

Eiiin: 
tJST IOX • 11ST rnx + 1: ---------~GOT.QQ.!ll,_ 

r.o Toono 
UST_IOlC 

---- -------:::c;~_l'I_CTA 
RETURN: 

• UST_IOX + 1: GOT00740 

!=NO: 

• CRn CTR •-------------------'GOT~~ 
GnT00760 
GOT00770 _ 

6Rl=6 • T~T PTA; ---- -~,~F., • T~dNSLATE tARF.•. zeRnn. PIL&NKI: 
LeL_PTll ~ SUIIISTR l6RE6, 4, 4); 

GnT007lllO _____________ i.nroorcio 

GOTOOAOO 
Gnroo1110 

- - ------:G.11T0011120 

GOTOOlll'30 
nllll • 1 1CF.Y 1 ; 

nPA_PTA • '0002°: 
'1P l • 'LIT': 

-------- ______ _,,G_OT0.9 ~~ 
GOTOOlll50 

______ 6_1l~A • 115T_!TR I Ul!_IOY-1 I; ____ ___ __ _ ___ . __ ___ __ _ 
GCTTOOlllt,0 
Gn r OOA 7_g_ 
GOTOOIIIIIO ~~ ~ - • TAANSLAT~ l61lEA. ZEAno. ALANK): 

QPl_PTA • suesn:. IUEA • ... 41: 
_____ nP? • t •: 

n~ z_PTA • •oooo•: 
l.~ ITE l=Ti. F. 1"4ATQ1Xl l=R0"4 1"4TX_f:1l): 
II H IOX ,. IJST rox • l; 
CRn=CTQ • CRO=CTR + \; _ _ _ __ __ _ 

Qf: TIIRN: 

r.niOOAqo 
Gnrrioqoo 
Gnroocno 
Gorooqzo 
GnTooq'!o ·- · - --- --· -- · -- ---...,Gnrooq40 
GOTooq50 
GOTooq1,o __ 1: .. _o_G_n_r~~-Q_: _ _________ _ - ----· -- ----- -- --- ... . ·- -- - - - - · ---- - --- ----- --

-------------·- - -- --------- · ----- - ·-- --- -· - --···----

- ------··· . .. --- ------ ------ - ------ . -- -- · . . - -··-- . ------

- --------------. -· · ------- . - - --··-·· --------

- - -------------- -- - ------- ·· -- - -----------

- - --- -- -- ----------. --- - ------- -- ------ ------

... ---·- - · -- - . - ··-·- ·- -·-- -- -· ------ ·- - · ··- - - ----



106 

FfLE: RF.STRAR PLinPT A YnllNGST0WN STATE lJNTVEltS[TY C0MDUTER CENTElt 

ltESTIUR PAOCFnllRE: ltES000l0 
____ n_c_L_~1 __ •-=-'--s r_-:--:-::--:-:: 1 c,c,c,_1 __ --e-E x T. c... ------------'R.,:.,;E~SQ!>0 lQ_ 

2 US_NTRY- CMU ! 3 f • RES00030 
2 UST_PTR Frxen (41: ltES000'-0 
ERR T&L 1151 exT. Aesooo5o 
2 EARnR CMAR (401• RES00060 
2 SltS_LtN Ftxen (3): AES00070 

i.Tx FIL• ~-------,,--,-,::-----,--,-------- ___ fl ES000M 
2 [iij""(_PTR CMU I 4) • RES0OOCJ0-

l 

2 OPR CMAR J31. AES no1on 
2 l'.IPlt P~ _____ CM~_R ___ ""'C 41 • ·------ ___ RE'S0.QjJJ' 

-·2 OPl___ CMAR (3 I• RES00120 
2 OPl_PTR CMAA (41, 1tESO0l30 

----------::2 OP2 _______ _,,CJ'l.~A ___ l_3.L! ____ _ ltES_Q_Q_l'-" 
2--0PZ_PTR CMAA (41• RES00150 
2 FILL CMAA (~51 JNITl!551 1 1 1: RES00160 

__ -.cn~C~L=-~ll~S!_g)_X__ FJXE0 (41 EXT, ltES00l70 
CNT ----------Fr"xeo 121 EXT, ltES00UI0 
AREA CMA~ 171, ltES00lCJ0 

-----~z FRno...._ ____________ MAft.-'---~' J !-1.~ IIl.!..Q_• I.. A l:.SQQ.Z..0.2.... 
8LANK CMAA Ill JNtT(• 'I• ltES00210 
Cll0_CTR FJXEI') (3) EXT. RES0022n 
TGT PTR FIXED (41 EXT: RES00230 

__ _,,o'""c:-:-L-~M~A-fi"ix FILE RECn1tO: RES0024n 

/• TMF NF='XT IJNtF0Rl'II SYMfltOL 14UST "E 1 1 1 •I -----
RFS00250 

____________ 1t~ES00260 

RES00270 
11sr_1nx ,. usT_tnx .. 1: RES002110 
tFllfS llfTRYCUST 1nx1 ... •'!'Rl'I' II !UST PTR(UST rnxl-.•23'1 TMEN RES<.'1)!4'0 --------Gn fn qsooi;-- · - - -- - - --- - 1tesoo300 
AREA• TGT_Pi~: ltES00310 

______ AREA • TAANSLATF. (AREA• ZEROO • !'LANK l; ____ _R_ESQ_QJl_!L 
L8L_PTR • SU~STR !AREA, 4, 41: R:S00330 
nPR • 'KF~ •: RES00340 

_____ n;..:.PR PTR • 1 0014 1 : _____________ _ __ RES003~0 
nPt-• • •: ~t=S003~0-
nPl_PTR • 1 0000 1 : RES00370 
nPZ • • •: RES0031to -----nPi_,r11-. ·-;oooo•: ·- -- ------ ·- ··- ---- - -- - - -------,.eso-03c,_o_ 

WPITE F!LE (MATRIX! FAOM (MTX Fill: AES00400 
_ lf ST InX • UST Jf)X • 1: - ___ AES00410 

---cRn:cTR • CRn:cn • ·1: ---- - ·------ -- - -- - - -,fES0""-20 
~ETIIRN: 1tES00 ~30 

-~~:EPR0RICNTI • 1 CM6AACT~RS APPEAR A~TEA RF.STnlt~ ST~T•: RES00~40 
SRS_LINICNTI • CAn CTR:-- RES00450 
CNT • CNT • 1: - A~S004~0 

_ DO lolMlL~f(US NTRY!UST rnx1-.••TAM 1 )1!UST PTRIUST tDXJ-.•2311: AES0047Q ---- -·--us·r 1ox-. -,,sr·-1oi- . - i: ·---- · - --- - -- - - ·- --- - - --·-·.-Esoot,;,,c, 
~"In: - - AES004CJ0 
l~T_Inx • UST_tnx • 1: AES00500 
c1tn_cn·- • · c1tn CTR• -lf" --·--- -· -- ·--- --- ·---·· - - -- · - ----- --AES0051il-

•'ffl AFTtlAN: - ltES00520 
· A~!~A~: ___ RES00530 

------------- -------- --- --

------- - . ·-- - ---·-- - -- -- -- - - ···--··- ··-----
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F!I..E: RFAOAA PL IOPT • 'l'OIJNGSTOWN STATE llNJVERStTY COMPUTER CENTER 

: P1tncEn111te: 1tFAoon10 
OCL 1 11ST f lf4' 4'1_ _ __ fXT ·------- . -- · RFA0002o_ 

2 US_NTRY C,_.U 131, ltEA00030 
2 UST_PTR F[XF.n 141; REA00040 

___ ;..;.n.:C=L_.._J _~i::R""R'-'--.._TJll"'"L.._ _________ _......_7~ ___EH.•------------~" ~0.00 5!L 
2 ERROR C"4U I 40 l • REAOOO",O 
2 SRS ~tN FJXEO 131: REA00070 

- --""'"n.a:;.cL=--=-1 __ 111_rL!:.lk_ _ _ __ __________ ,, e aooo.!.O 
2 L JIIL_PTR CMAR f 41 , R EAOOOCJO 
2 OPR CMAR l~l, REAOOlOO 

________ 2'=-_-'0P_ltJTlt C"4U ___ __ 141, _ _ __ _______ REAOOH!L 
2 OPl CMAR ,~,. REA00120 
2 OPl_lll'TR C"4AR 141, 111EA00130 

---------;;2 OP2 CM~_A l}I, --·- ·· ____ -----~E.A.90t40_ 
2--~~_PTR CMAR (41, REA00150 
2 FILL CHAR (5'51 (Ntfll5'5I' 'I: RFAOOU,O 

11s_,:_1_ox FIXED ''"' exr. 1ti=Aoo110 
------,CNT Fixtn (21 ·ExT.--· -- -- --REAOiffAn-

AR!=A C"4U 171, AE60014'0 
ZER_('.:cn _____________ .:C_MAR ____ l_ll JN(Tl_'O'l ,___ REAOQl.00_ 

------fllLANI( C"4AR 111 TNJTI' 'I, REA00210 
CRO_CTR FTXEO 131 EXT, RF.&00220 

----cc-::c---:,T~GT ll'TR FTXEO __ !41 _ E_XT_: -------~l;.!~OnJL 
OCL MATR°I"X -- FTLE RFCl)RO: REA00240 

/* ts THE NEXT llNIFOA"" SYMi,QL AN IOENTI_FIER 7 •I __ __ _ 
REA00250 

_______ REAOOz,io_ 
REA00271) 

IIST_rnx • UST_tox • 1: Rl:,VOZAO 
______ P.....:.ri...;;.0..:.01:IF l!l_NTRYIUST-1!1!..l~•'lnN• TMEl'ol GO _TO Rnoo2_;__ ____ ----- REAC02qo_ 

/C ENT!=R IOENTIFIER INTO ""'T~tx ., 
REAOC3nO 
REAC0310 
IIFA00320 

AREA • r(;T:=-j;rR: REA00330 
AREA• TRANSLATE (AREA. ZEROO. JIILANKI: REA00340 
LAL PTR • SUJIISTR IARF.A, •• 4); REA00350 

_____ ...:::npr;;;.-,o:y,: -- -~~---- -----· -- - -- REA00360 

O?A_PTR••0013': REA00370 
0Pl• 1 ION 1 : REA003AO 

------,11EA . -11ST_PTRIIJST°_loxI: ----- ------ ·------- - ----RFA00-34'0 
AREA • TRANSLATF (AREA, ZERon. fllLANK); IIIEA00400 

----~=~;~TR -:: SUIIISTR IARF.A,_ '-, __ 41: _____ __ ___ __ _ __ __ __ --:~!~~t-~-
nP2_PTR••OOOO•: REA00430 
w•rre FILE '""ATRTXJ FROM (MTX FILI: AF.A00440 ----:11sr_·ro·x•usr ___ 1ox+·1f--- -·--- ---- - · - ·--- ·- · · - · ReAoo4sn--

___ /• ts 111e_w_~N_I_F_f'.l1t~_s_Y_M_~n_L _:\ _C_l?_""-~_1_• ~ ____ _ _ 

I I= IUS_NTRY IIJST _tnx I~- •TRM 1 l I 111ST _PTA 111ST _rn,o~• 11 l TMEN 
GOT• R0003: 

11s-r:1nx•11sT::,tox•f:--- -- --- --·- ·--- --- - -- - -·· · 
Gn TO Rl'OOl: 

--11.nno2 :FRRORICJtotTJ • •RF.An ARGUIIIENT IIIIJST !IE A VARtAIIILF IIIA"1E•: 
·--SRS_-[1111-(C:NT!•C°RO_CTR: ·- -- ---- - - ·· ·- -. --- -- - ---

CNT•CNT+l: -------- - ·- - ·- · ------··· - ---- ---- ---- . ··· -- . -

RFA001.,io 
REA00470 

. RFAOO'-AO 
IIEA004CJO 
REA00500 

. REA0051C -
1tEAM520 
R FA0053n 
RE AOOt;40-
RFA00550 
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00 WHil.F.IIUS_NTAYIUST_IOX>~••TA••>I 1usr_,r•1usr_rox,~•23)): •EA00560 

lJST_IDX•UST_tnx + 1: -------------------~EAOO'E70 - ----~N"n: ct°E-•·- ·-~;iio 
UST_IOX•IJST_rr,x+t: 'EA·: ,J5qo 
cRn_CU•CRO_CTR+l: --------- ----- REAOO~OO - ------..·nu•N·:-- ---- - --•Hoo6Tn 

R0003: IF I 11S_NU.YflJST _rox ,~-'TAM•) I IUST _PTA I 11ST _tno~•23) TMEN IIEA00620 
nn: eunRICNTl••CnMMAS REOIJIIU;n "F.TWEEN A;; AO AAGIIMENTS•: •E•nM30 

- - ----- ··scts-:_L IN(CNTY•C~O_C'TR: . ---·----· - . -- · --- REAOOl,40-
CNT•CNT•l: REA00650 
nn WHILEIIUS NTRYIUST to1n~••TUl'lllllST PTltlUST 1oxI~- ltEA01)660 -23Ylf _____ __ ___ ____ .,,. - ---- - ·- · - · -- - _, __ - --· . . - . - ·. - - -- -REA00670 

UST_IDX•UST_IDX+l: AEA0061110 
ENn: AEAOO~qo 

-llST_tDX•U~T_JOX+l:-- ·- •--·--- ----------· ·--- -· - ---AEA00700-
Cltl"I_CTR•CRO_CTA+l; ll '= AOC,710 
AHIIRN; 11EA00720 

--- --,:,.,n-:-- ·- ·- · -- -------·- ---•e•oono 

--- ---
usr_rox • usr_rnx + 1: 
CAI) CTlt • CAO CTR+ 1: 

---- - ... 1:TURN:- ·- . -------- -

AEA00740 
REA00750 

----REA007~0-
REA00770 
AEA0071110 
RF..A00,~0-
A EA ·:1011100 

---------- - -----·- -- ----

·--------------------- ------- - -- -------

---- ----- -----

--- ---- - - - · --- ----------- ---- . - - .. 

--- . - - -- --- ·- - - ------- --

- ·- -- -·- ----

--- .. . ·- -------------- ·--- ---- - · ·- - - - · -- - - - --- · --· -- ·· - --

---- · · - · -- -- -· -
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ENOU : PROCEDIJRE; ENOOOOlO 

OCL l 11ST ~------1qoqJ err. EN000020 
-r ---rrs:.,"1,iTRV c·M°u - --- - - 13? ~ ------· EN000030 

2 UST _ll'TR FllCEO I 4 ; : EN000040 
OCL _ _:;..l_ ERR T~l (7~) ~xr. END00050 

2-~ERRl)lt Ma ~ 14()) ·;- - - EN0000 M -
2 SRS_LIN F : xeo 13): EN000070 

_ _ _ oc1.. l _ ___ ;rx_F~;~_no - - ·---r.wa11·--- I 41 -;-- - - -- - - --- ~:g~~~:i-
2 OPR c~~~ (31. ENO00LO0 
2 OP::t PTR CMAR I 4 l • END00l l 0 

--- ----- z ---OPl-- --- ·-- :;MU- 131; EN00CilZ<i"" 
2 OPl_PTR CI-IU (41• ENOOO i 30 
2 OP2 CMAR I l 1. ENM014" 

-----2---oPZ-_PTR ______ CI-IAR - - ·· - ,1o1 .--- - · -·- .. - -E .. OOO15O-

2 FILL c~u ("l'j) IN[T!l55)• 'I: EN000lb0 
OCI.. UST IOX FIXEO 141 EXT. EN000170 

----- CNr-··- ----------- i=-rxEO-- -- · 12,-EirT , -· ·· - ·- . ·- ·- - ENOOOlP'IO-

Alt~A cwu I 71 • ElllllO0l~0 

ZERnO --------- c~AR 111 fNYT1•0•1. EN000200 - - ----1111,:1-,,.1<--- ·- · c·.,.u -- -, 1,-r11ttr 1 ·• · •, ; -- - ··--e~inot;zr n-· 
CJ!n CTR Fill~O (1 ; FXT, ENOOOZ20 . 
TGT-~TR ________ FrxEn 141 • ll'T: ~NOOO23O 

- -nC_I.. __ NATiif)( ·---- ~,ce--· - 11.:cn11n: ·- - . -- - - ·· - EN0«:\O2~1-,,- · 

• s• •1 

l'ST TOX • tJST 1nx + 1: 
IFIUS NT!nrnsr 1nx1 ... 1 TRlll'IIIIIST PTRIUS : If'\)() ... •231 -------- ·Gn·- rn-i;,001: ________ ___ .- - - ·•""-·- - -
ARS:6 • TGT_?TP: 

EN000250 
EN0002t,O 
EIIIOOO27O· ­
E,..0002'-0 
EN0oo zq,, 
EN000 3°0.0-
ENOOO31O 
EN000320 AQ ; a. TRANSLATE IAP~A. ZEQm. ~LANK): 

----- C. PIL_:, P'7R -,i SlJI' S Tit -I U E'A ;- 4 • . 4 l :- - · .. - -- - -- - - - - - ·- EN0003l1"-

n"R • 1 K FY 1 : 

_____ rc: qT_"~ ~ ..,'._0~~7• _: ________ _ - --· - - - - - - - . c:, ' . . . : 

-
nP1 _ PT~ • 1 0000•: 
nP2 • t •: 

- - ·r. r., z::.,,-,ir-.- ,uooor-:·-- -··---- ---------- --- - - - ---- -·-
wR ITE FI LE (N&TR!Xl FROIIII (NTX_FTLJ: 
11S T TDX • UST IDX + 1: 

··- ·-ciu• =c, tt .--c"R o :er R + · 1 : · ···· ·· --- - - · · 
q ETlrP •, : 

FAOOl :E~ ROR ! CNTI • 1 CMAR&CT~RS APPEAR AFTER E~n ST~T•: 
- - 51'S_LTNI CNT) • c1rn:..~: 

C/\oT • CNT + 1: 
M •M ! LFIIUS NTRYIIIST tnxJ .. •'TRllll'IIIUST PUIUST 1r,x1 .. a23l): 

- . . 11ST _IOX-a C:.T _: rnr+ 1: - -
ENn: 

- _ 11 5T_ tnx • U~T_tnir + l: 
- ··c• n:...crlt"· • c11,:,_crR ·+·,: - - · - --

11... RFTIIRN: 
,., 11111n,11: ------ - - -· - -- - ---- - ·- •- ·- --- - -

-·- --

---

E"-'D003.c.o 
E"l000350 
e111noo·31,n-
EN00037o 
e ~, r,003110 

--- ~oo~qo · 
ENOOO4OO 
ENl)004l0 

-- - ENM0'-2/r 
EN:1 O043O 
EN000440 
EN0004.5"0 -
FNOOO46O 
ENOOO47O 

. - fND004AO--
ENl:;O1149O 
ENno n;co 
eN"l)05°10 
EN000520 
EN0C" 'l 530 
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FOAAR : PRf"ICFOIJRF: Ff"IR00010 
nc1.. l FRR_T~L 1751 EXT, FOR00020 

-- -£1tRl'IR c,..u---- l40f,--- Fi'lROCf030 
2 SRS_LtN FIXFn 13): FOR00040 

1 UST _______ 1qqq) EXT, ____ Ff"IIIOM50 
- -------.---us:_ NTR" t,..,R-·-Tn-;-- -- --FORO~ 

ncL 

2 UST_PTR FTxen 14): FnR~0070 
LTT_T8L .------ 1~001 EXT, ____ FO~ OOOAO - ---------.c-z --L-f"~NTA·v (:MAR 1q;: . --- F="OROO~ 

n.:1. 1 

OC!.. NTX_FIL, F~ROOlOO 
2 LAL PTR C,..AA 1~1, FOROOllO 

---- ----- 2 ··· QPR- . CHAR : H, - ·· - - - ---FORM120 

2 OPR_PTR C,..AR l4l, FOR00130 
2 OP! _____ C,..AR 11), FnROOl~O 

-z--·01»L:-,1'1t (:MAR (4·,--. - - - ---- FnR00150 
2 0!'2 CHAR 13) • FOR0014'10 
2 01'2_1'TR _______ C,..AA~ __ l41, Ff"IA00170 

- - ------ Z- - ·nu:- CMAR (5'5 ,- --tNTT"I 155 r• • i :-F"ClRlft'.lflfo 
ncL 1 FnR_STK Cf"INTROLLFn EXT, FnR~o1qo 

2 FQR_LINF_PTR FIXED 141, FOA00200 
-------z--··FaR.YARU!ftE:P"TR--~lXErr--l 4 f;--- 'fAOCf2ln 

2 STEP PTR FIXEO 141: FOAC0220 
OCL IIST_tnx - FTXl=n 14) EXT, FQR00230 

--- --cN ·F"ncEn--- ··12,--exr. --;::mrno~ 
ARFA C,..AR 171, F"R00250 
ZFRf"IO CMAR Ill INITl'O'), ~nR0024'10 

---- ---u1111(" ·-- -- ,..u--- -u r -TNT rc ,--, r~ FQROOZ7'1'!-
cAn_crA FTXEO 131 exr. FnR002AO 
T~T PTR Ftxen 14) EXT, F"R00290 

---- --AQAII~-- ---· ----~IXE'O ___ T41; - -- --- - - - ~OROO'Jlrtr 
u:TllRN_tf'\X FTXEO (4), Ff"IR00310 

____ _ LnnP_EXtT ------- Ftxen (41, FOR00320 
~TFP__ ____ Ftxen-- (4·r. -- -- . --- Ff"l-lf003""'JO-
N F TXED 121: Ff"IR00340 

___ n_CL ~~-T~!-~- --·- ·----- ·- -~I_L~--- ----"~~n~~.:.. -· --··----~g:gg;;~-
1• NFXT SYMllll"L IIIUST AF. AN IOENTIFTFR •/ FQR003"':'..') 

FOR003AO 
11ST~rnx · --usr:_rnx--+ t: - · -- - ----------F1,-srolf3CJ0-
1 F IJS_I\ITRY 1 IJST_t nx ,~-•ION' TME"f FOR00400 

nn: ERRnRICNT>••tnENTTFJF.R '411ST FOLLnW FOR•: FOR00410 
- -- ----- - - - ·- - - c;o T'O F4001 F.RRnR: - ·-· ·- - - - . - - --- -- · ··- - ·--- -· F(ll(004~-

F~n: - FnR00"-30 

------ ~~~-_NA~~~ l!__S:_l'TRIIIST_t"_x_!._:_ ___ ___ _ .. . ___ _ ·-- - ·· - --- ---:~:gg:;~-
1• NF. XT SY,.RnL MUST AF ••• •I FnR00460 

FnRQ0470 
··- 1,s-r:-rnr·•· usr::-rnr..,·-rr- ----- -- · - -- - -- - -- --- - --FU'lrno4im--

I F I IIS_NTlltY I11 r; T _ l rix I~-• TR•• 11 ! llS·T _PTllt I IJST _rnx I ~•6) Tloll=N FnR00490 
on: ERROR(CNTl• 1 EOllAL Sli.N rs NOT JN PAOPEllt POSJTTOIII'; FOR00500 

- -- ··Gn,n ·noor·F.u• R: - · - -- · - · - - - - -- - :-Ffflf'005'lcr 
e~m: - FOR00520 

Ff"IR00530 
- ~ IH) 51+0-

Ff"IROO550 

-- - ·-.. - . - --------

- - -- -· - ·· -
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IIST_IOX • UST_rox • 1: F'1Rao5i1,o 
_____ ......:,1'=111s IIITAYIUST rnx1-.• 1 10N 1 l&IIJS NTAYIIJ5T rnin--••LTT'I : • EN FOAOO~l7n 

on: EIU~OilCNT)••POS.TIIITEGER-OA vu: 11111ST PRECEnF ro•: Ff".~005'1n 
GO TO FAno1_ERROR: FOA005qo 

~Mn: =-.,,...,..----,.~---- ____ FOAOO~QL 
ri::ws_NTRYl1JST_tnx1••ur• 1& FOAoo;,10 

IVEAIFYfLT_NTAYIUST_PT~IIJST_tnx11,• 0123451,71114' 1 )-.sOJ TMEN Fr;;oo62n 

-
_______ ,:.o:....n..:..:--;E·R~Rl~~~lTE!~F.CEOINr. Tn ts NnT TNTEGEA 1 : FO : '1"1~3(l__ 

Gn TO i::AOOl_ERROR: Fr , · n1,4Q 
FC-~00~50 E111n: 

/* WRITE INTO MATRIX SF.TT!NG VAATA8LE EQUAL TO TOKFN •I 

Alll=A • TGT PTA: 
------;A,fE,-~~,;;sI,tfiarie,. zeROf"l ,!.CANK-,: 

L~L_lltTA • s1;esnu AREA, •• 4); 

FOAOQ~hO 
------=FnRoo~~ry-

FnA00~ ·-1 
-----~FO~Q.r_;, __ ;_Q_ 

Fn·R00700 
FOA00710 
FIJR00720 nPA • 1 TR"'': 

------·niiia._ li1'R-;-rcioc., • : ---·--------------- Fl'.1~00730 
nPl • •tnN•: FnA00740 
AA~A • VA~~E~: ________________________ ~F=Q_A.~0-0_7_5_0-

------A=AEA • TAAN5LATEIAAEA,ZERnn.ALANK): FnAOO!~O 
111'1 PTR • SUASTA IAAEA, 4, 41: FOA00770 
n,2-- 11<: "ITRYWST 1nx1: FOA007tin 

---- --•:-:RFA • 1~T_Pu111c;;:rox1: ----------- ---- -----i:nAoorqo 

AR~A • TAAN«;LATF.IAAF.A,ZEAOn,ALANK): FnA00111on 
nP2 lltTil • SllASTA !AREA, 4, 4); Ft1AOO'll" 

------'-WAITE i::tLE 04ATA1XJ FAnfll ,~rx_FTLI: -·--------·---- FnAl)OA2n 

____ /_•_N~F_XT _ SY"'lllnL MUST RF. •rn• ._, ___ ·-· --------------
FOA00lll30 
FOROOlll40 
F!'lAOOA50 

11sT_rr,x • uc;r_rnx + 1: FOAno11,..o 
[l=ll/S I\ITAYl115T rnxJ-.• 1 KEY 1 )1(1JST PTAIUST TnlCJ-, • 41 THEN ___ i::!lAOOA70 _____ _:,.;...:..:.rm: -E!°ARni'fcNTJ;,-fn-ts 14 T SPLACED nA-141 ss JN!; • :- .. - . - Fr,AQ08~0 

GO TO l=AOOl_l:RROR: FnRoo~qo 
i::111n: ·---

/• nETFRMIN; ~IMAER OF LINE FOLLOWtNr. ASSOCIATE" 'NEXT' ., 

FnAooqoo 
FnA ooq 1 o 
FCRQQQ20 
FOR 0093 0 

RE-ru~-~-.-:-1nx-usr:1nf: ·--- -----FORO~ 
Fl1R004'50 
Fn~00960 

.. F-lRooqii) 

nn WM!Li:: IUS NTAY' I IST rox,~-· •1: 
Faoo2: ,,c;r rox;tJST 1,, t+l: -----=-:. . ----- IFiiis_NHv-,ii ~ i_IDX)••i<ev•·, e·, ,-,sf_PTAI 11c::r~rnx I •71& 

IUS NTRYIIJST tnX+ll•'ll"N 1 l&IIIST PTA(IIST tnx+ll• 
VAR-NAMI=) TM~N . - -

FnA009AO 
i:nR or,qqn 

- nn: · 
LnnP _el( I Tal!ST_ PTA I IJ«;T_ TOX+3 l: 
UST tox • Ai::TIJRN T nx; 

--c;-o fo--i:,003: - -=. ·· 

· - - - Foif01oon 
Fnl~OlOlO 
i::n1to102n 

----- -FnA o ro~ o 
ENn; 

r.o Tn i::Aoo2: 
- Nn: - ·· - ·- - ----- - · · - ··· -- ·• ... 

FOA011')40 
,:muno,;o 

--·- - - - - - - ·· - --·-p:nlfnrn,.,;-

~AAr,RICNTJ • '"'ISSING NEXT STAT~"'ENT•: 
r~ TO i::AOOl_FRRnR: 

R1>03_ ------ - -- --·· ·---- - ·--- --- - -

-- ·--- ··-- - · -· --- - ---- . 

F0An1010 
i::nROM~O 

. - •·- ·· - -- -- . - -· - · - - ·-Fl"IR O l ll_if_O 

FnROl 100 



112 
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✓• IIIEXT SYMAnL MUST IIE A PnSITIVE ll\lTEC:ER QQ VAAIAALF ., Fn•·n 110 
IIST_IOX • UST_rnx • l: FC' · 1H!~O 

------n~..-,,s:~rntv-rusT:1rtx,-: ... .-,-umrn:rns-JiiT11v niSCinlfl~• iL n, ·;--fi-iEN--FnRn1 . ·-:, 
nn: ERRORICNTl• 1 POS. JNTFr.ER OR vu. MIJSr FOLL'lW TO•: FOA ".· -o 

·-- -i:;;,~o Tn~OOl.,.ElltROR: --- --- -----~~~%~i~~ 
IF I 11S_NTR YI lJST _ I OX)•' LIT 1 > & I VE!t 1 FY IL T _NTitY 111S T _PTA I UST_ 1 OX) ) • F{i ' 011 70 

'01234567~q•,~•Ol TMF.N Fr~o11~0 
---·- nnc·-e111RnR (CNT ,- • nreuc ·Fr,LLriW lNt.-Tn IS NOT-1 NTEGElf •-=--F O on qi)" 

Gn TC FlOOl_ERROA: FOR0l200 
FNn: FnlltOl210 

. -- ·- · - . . - - ···---·- ·--- ·--- · ----- · · - ·· · - ·· · - · · ---·-Fn111orz20-

,. WAITE MATRIX LINE Tn COMPARE VALUF nF VAATAIILE Tn LIMIT., FOIII01230 
FnAOl 240 

--- --nPR_PTA•·•ooi4•·:- - -------- ------- -- ------ - - -- ----· -- --- ---FnA01250-

nP2•tJS_~tTRY f !JST_Inx I: FOAOl2,',0 
AIIIEA • IIST_PTA(IIST_tnX): FOA01270 
U-=-4 . • Tit ANSL"ATl: 1 .AR E"A~-!ER11r'!. ·eUNI( l: - ---- - ·- - - - · ·--- F('JAOfZ°A-0 
roz PTA• SIIIISTRIAAEA, 4. 41: FOA012qO 
WAITE FfL,; (MATR[ll) FROM '"'TX !=ILi: FOA01300 

· ----------··---- ----- ---· - ·· · - ·- - --- · · - -- Ff1A01310 

nPA •- Tl(l:'f': --------------· - · 
OPA PT a • '0"02': 
OPl-• 'UT': 

------4·11 r:, .- Lnf"!o -~nn · ---- --·- ·· ·- ··-- -·- ·-

FOA01320 . 
FOA01330 

·· - ·-Fo·.to"ii4o 
Ff'IRC,1350 
FnR013"'0 

--Foo. 0 f37lr 
aA=a. TAANSLATF.(AA=•· ZERon. ALANl(J: 
nPl ftTA • SIJFISTA(AREA. 4, 4): 

------,-,p2- • ,-- ': ·--·- --- --- - ---- - ----· -- -- ·· 

FOAl'll3AO 
FOR013"0 

------ · - ·· - - -- ·· - ----FOROl'-00 
nP2 PTQ • •oooo•: 

______ wAITE_ FI_LE l"'ATAIXl FROM l"'T_x_FTU: _ ____ · · ··-----· - -
FOA01410 
FnAOl420 

---- - -FnR(,t4°"W 
FOA01440 

- -- ·ns-r::-rn1t · ,,; us-r_rnx- . ·-1:--·- - - ·- · ·· ----- -·- - Ft1AIH4'5C, 
. •. - -- ---· ·- . - F(1AOf4e0-

T Fl IJS_NTA'I' f tlST _tnx I•' TR.M• I & IUST _PTA IUST _tnx I •23 l FOAOl470 
FnA O 141'10 

·· - - -- - · - ------·-- --- ··· -FnR014CJf" -
on: STFP • 1: 

- - - - - ·- ·- Gn rn· i::ioo4;- - · --- · · --· 
F.Nn: 

--- --✓~ rs S't'"'"'"l • sr~• 1 •r -· ·-- ---
FOR01500 
FOA01510 

·--- ·-· - FOi! 0 l "52o·· 

tr::111s '-ITAYIUST Inx1 ... ••KFY 1 )1flJST PTAIUST rrix,-.-10, T1-4FN 
-- -- -- - -nn: eun~ICNT)a•n~LY SHP '4AY FOLLOW INTEGER AFTER TO•: 

FnA01o;,n 
FnA01540 
Fl"'ROl 5 1i°O .. 
FOAO 15,.. 0 GO TO FAOOl_F.RAOA; 
FriR015"!'1 

- . - . ·- · -- ·- -~l'JIHJ!~lflr 
,. rs '-IFXT 5Y"'Fl0L A POSITIVE INTEGER Olt VAAIA8LE 7 ., FOA015qo 

--- FnACl600 --.,~r_tnir-- u~T- t""' • -1; · ----- - · -- ·---- ··· - -· - · - ·-- FTTlf016Tlr 
l I= I IJS_NTA YI lJST_I nx ,~-•I""''> 1: I IJS_NTAYI UST_ "'l( , .... 'L TT• I T"'l:N FOA01620 

nri: EAAOAICNTl• 1 Pl'JSITTV~ TNTEGEA "'UST Ff1LLOW STEP•: FnACl630 
- -- ·- - - .. - GO TO FAOOI ER~OR: ·- - - - ·· - Ff:;lf(ITl;'-t, 

ENO: - FnA01650 
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IFlt1S_NUYIIJST_tnx1••LIT• I& FOA01660 
______ _,_( Y:...E'"-':~J FY 1L.T~:r~ v UJU-!!!.rnS..T_I "-~ U• ·'-· t'l.U.~5.!! 1•'1 .!. l_:-aQ_)J~E~.i:nct.'llt,2.!L 

on: EAAOR(CNTl•'LITERAL FOLLOWINr. STEP rs NOT INTEGER•: FOA~l6AO 
GO TO FAOOl_EAAOA: F01t0!~90 

ENO: ______ F_n_A-~lIQfl._ 
Fl'1~01710 
FOAOl 720 

----:F,-OA.CUD.!L 
IIST_tnx • UST_tnx • 1: FOR01740 
IF !llS_NTRY I UST_I nx ,~- 1 TA111 1 I & !IIST_PTlt I U$T_ fl)l( ,~-z~ I TM~N FnAOl 750 

----------'"~'!!._-~~-nA _l_(;N! I~· F.lCTA~_111eo!~S_C~AIUl;JFll ~ __ A_T __ ~lllf1.._0.f_ l I_NF_'_, _ _FJl"_Q U~L 
GO TO FAOOl_F.AROA: FOA01770 

ENO: FnA017AO 
______________________ FOA(tl790 

STFII • IIST_PT!UUST_tnx-1 I: FC,ROlAOO 

FA004_: _____________________ _ 
FQROlAlO 

---·--------::~nROlA20 
FOAOlA30 

/* PUSM LINE NUM"FA, VARUALE NAME, ANO STEP VALIJI; r)NTO STACK •I FOAOlA40 

AL.~ntATF FOR_ST~; 
FnR_LIIIIF_PTR • TGT_PTR; 
FnR VARIA~LE PTR • VAR NAJIIF.: 
STE1:°PTR • STEP: -

______ FQA01A50 
Ff'ROlAbO 
FOR01A70 

_______ ____ FnROJAAC'I 
FCIROlAqO 
FOR01900 

---✓• IIIOAIIIAL RFTllAN TO cn..,,TR_Ol ., __ __________ _______ ______ FnJtOl}tLO 
F{lA 1)1920 

IIST_tl)~ • UST_tnx • l: FOA01930 

------'~-:~ii~~~ • CRn>TR_ ~.J.; ________ -------------------rn:6t:~ 
------- ---------

F!1A019f!O 
~C,RO_lilQ_ 
FnRQlCJAO 

FAOOl_~RAOR: FOA01990 
SAS LINICNTl•CRn CTR: ------- FnAOZOOO ------=CIIIT--;-CNt· . · 1~- . . - - --- -··-- -- F{iii02n1·n-

on WHILE (ftJl:i NTctYlttST tnx1~••UJ11•)IIUST IITRIIIST 10)()~•2311: FC,R02020 
UST rr,x ; IJl:iT tnX-• 1: - - FnA02030 

~~0:-· - -- ·--- _..,. - -- - -- -- · ---- --- --- FOR02040 
11ST IDX • UST Inx • 1; Fn~0205(l 

_ CRn:cTA • CRn:crR + 1: Fn~020fl0 
- ··- -~-=r,ut'-': ·----- -- ---·-- ·-· · · - · · - - - _ ... - · -- --Fn•o2010 
F"ln FnR AA; FnA 020110 

----------------------

- ·- ----··--------- ---------------- -- ·· · ·-- -··· - ·••· · ·· ·- ·------

----- ---- ----·- ·- - - -· -· ----

·-- -·-------- - ·- ----------·- ··--- --------

------------·· - · - ---- - --------
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FILE: .,.FXTAR A YOUNGSTOWN STATE' llNTVEAStTY COJIIPUTEA CENTER 

NEXTAR : PROCE~mF.: NEXOOOlO 
_____ n _____ cL_..,1 __ .,,ll~S_T_......,,_-=,,----------,,l_tJIJIJ J EXT~• ___________ N.f.X_Q!)..!2.Z.!L. 

2 US_NTAY CMA_A ______ TTf • NEX00030 

2 - UST_PTR Ftxen 14): NEXC0040 
OCL l FAR T!L _________ I~7~5=----I ___ EXT. NFX('l022Q_ 

-------.;;....-"---:2-EAAOA CMAA (40). NExonu 60 
2 SRS_LtN Ftxeo 131: NEX00070 

___ n~C~L=-....:..1 __ ,..TX FIL~•--,=-=,,-------~ NEXOOO~O 
2 LIIL_PTA c..iu 141. NElCOOOIJO 
2 QPR CMAA 131. NEXOOlOO 

______ 2:....-__ 0. PA PTA CWAA ___ l4I • ----~.EXQQUQ_ 
2 0~ CMIA 111. NEX0012n 
2 OPl_PTR CMAA 14)• NEXOOL30 
2 OP2 CMU 11 I•---·-·-- ·-- Nf!Q<ll':.!l_ 
i--OP2_PTR CMU 14) • NEX00150 
2 FILL CMU 15'51 TNTTll55l' 1 1: NElfl'lOH,O 

ncL ti H-..::t.:.;o_x _____________ F....:t-"-x e:, I 4 I EXT• NE X 00170 
-----~N-T FTXEO (2) EXT. NEXOOl~ 

CAn_CTR Ftxen 1,1 exT. NFXOOltJO 
Tr.T PTA FTxen I~,__e_xr._____ NFXOO~Q!l_ 

------.:,.r~-.~P-_-=s,::T:=R------------'::F rii;o 1 ° i e xT. NF. x on21 o 

ARF~ c~AR 17). NFxoo22n 
ZEAnn CMAA 11) P'1T1•0•1. NEX0021fl 

-------::-111\"'--.iM!< ·--------------,~MAR (l ) 1-'U T (' • ) : N~xooi--o 

nCL JIIATRIX FtLF •ECOAO: NEX00250 
nc~ l FnR STK CONTAOLLFn F.XT.___ NEX002~n 

--- ----- 2 -- FnA_LINF._PTA FtxF.n 141. ---NEX0-0270-
2 FOR_vu IAl'ILF._PTR i=txen (4) • NEX002AO 

____ _____ z __ UEP _PTA F!!._F.n___ 141: Nexoozqn 
NEX00300 
IIIF.X00310 
NEX00320 

/• IS NEXT IJNIFORJII SY1141'!0L AN lOF.NTll=TER ·? *I 

IIST _ rr,Y-;--ijsr_rox • l: 
IF llS_NTRYlllST_Inx, .... ION• TMl;N 

DI": 

NEX00330 
NEX00340 
NEX00:'50 

ERAnR(CNT)•'NF.'IIT 1141JST l'IF. FOLLmiF.n l'IY A VAATAl'ILE•: NEX00360 
GO TO NAOOl_ER~OR: NEX00370 

_______ ____.:l=Nn: 
---------

✓- nn~c; VAAIAl'ILE '4ATCH TOP OF STACK?., 

Tl= IIST_PTR(IICiT_Inx, ... FnR_ViRIA~LF_PTA 
nl": ERRORIC~Tl • •1~oqQPFA FOR -

TMI=~ ----
IIIF.XTPA(q•: 

GO TO ~AOOl ERRn~: 
"E=·111n: ---- -----------------

---✓-· WRITF '4ATqrx LINE'i TO ADD STFP VALUE Tn VARIAl'ILF ., -- ··- - ---·· -- --------- - - -· •-·-- • - - -··· - ·• · ... ··---
ARl:A • Tr.r PTA: 

NEX003110 
NFxoo3qo 
NEX00400 
NF.X004ll) 
NF.X00,.20 
NF.X004~0 
NFYOQ4.:.0 

--- .NEX00'-50 
NE)l004~0 
NF.'(Qt)47'.l 

-- - ·- N¢-~{604• ·1-

111Fi0(14QO 
AREA• TRANSLATE!ARF.A. 

·- ·---i:.~CPTR ·-•-SU8STRI AA!.=A ·. 
ZF.AOO. l'ILANK): ~EX0050~ 
1.; 4): . · -------- --- lliEX005lO--

ClPA•• r::u,~e: NE'II00520 
OPR PT~-• 0002 •; 

--·--r:,Pr•·• JnN•: -------------··--·· ----· 
NEX00530 

-NEX00'540-
ARFA • IIST_PTRIUCiT_rn,o: NEX00550 

-----------·-- -----------

-----
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FIL.E: NFXTAR PLinPT A YOIINGST!JWN STATE IIIIIIVF.11S TTY CnMPIJTE~ CENT EA 

OPl PTR • sueSTRIAAEA. 4. 4): -----------'on--.--.i:n·•: -- --- - - ------ -
AREA• STEP PTlt: 
AREA• TstANSLATEIAAEA. ZEAnn. ~LANKI: 

- - ------------..OP7._PTR • sueSTAIAAEA. -· 41: 
WRITE FILE l•!TRTXI FROM IMTX_FTLJ: 

If_" fR • 1 0001'; ; 
OP2 • 'Tlil!P': 
OP2 PTR • 1 0001': 

- ---- ---- ---wRt;:e-·i:1c~-,,,uT1uxr F=A n ,.. ,,.,.rx_FtL 1: 

N!:X0051,0 

NEX00570 
-- NEX0051110 

NElHl(l5q(') 
NFXOM.100 -- ------~~fX006lo-
Ni=xooei20 · 
NEX00 ... 31' 

·-- · "IE x o"0640 
NEX00 ... 511 
Nex , n11,e,o 

----NE XOOi.71'1-
Nl:XOOl,/110 

/* WA ITF MATA IX L TNE rn RETURN EXECtJTTOl>I TO TnP nF LnnP ., NEX006qn 
- - ---·- - ----------·- - ---- ---- --- ···- - --- - --- - NE.X00700 -

nPR • 1 KEY 1 : NEX0071C'l 
nPR_PTA • •onn2•:________ NE X0 072C'l 

- --n,1 . --•LrTr-:·---- ---- - --- ----··- - ----- - · N,:X007J"O-

AREA • FnA_LINE_PTA: NS:X00740 
ARF.A • TRA"ISLATF.(!RF.A. ZERno. ALANK); NEXOl')750 

---np f_PTlf" • - Sll~STRIARFA. 4. 41: - ··- -·-. - ----- - - . -- -·- - - - NEX007~0 -
nPz • 'LIT•: NEX00770 
n°?._PTA • •0002•: NEX007"'C'l ---- -w ... ,-e FfU= ,,.ATAlx-,-i=-~o" fliifi_Ftl): NEX007qo 

NF.XOOIIIOl'J 
1~ PnP ! IP MFXT 'FOR• T!IIFOAMAT JON •/ NEXOOIHO 

--- -- --- --- . ------ - - - - -- ·- - ·· · . - -- ---- -- -- -- -,..FXOOA20 

FAEF FnA_STK: NEXOOA30 
NFX OOll40 

--- ----- -- -- -- -------- · - NF.XOCfli,n-
NEXOOltl,0 

IIST_tnx • UST_IDX • 1: NEXOOll70 
----- ·rnnS:NTAY( usr_rr,x ,;.;., TRM'll fllST:PTIHtJST_ tnx )~•231 TMFN . ·· - · - -- - NEXOOP .. -o- · 

on : EAAORICNT)• 1 CMARACTEQS APPEAA AFTEA VAA!A8LE NAME•: NEX(')OAqn 
Gn TO NAOOl ERROR: NFXooqon 

--- ----- -F.Mn·: · ··- ·- --------- - ---- ·- - ·- ·- --- ----- ------ · -- -----· NE x ooq1n··-

I* ..,,..~ MAL RFTIIRN TO cnNTRnL •I 
---- -- -- -·- -·· - ·- - ·-- --··-- -·-·- -·---- · -- - - · -·· - -· -

11~ T_tnx • u~r_rnx + 1: 
CAO CTA • c~n CTR • 1: 

---~FTiiR111: - - - - -=- ·- ------- - ·-

IIIAOOl_FAAOA: 
_ SRS_ LINICNTI • CRn CTR: 

----- ·-CNr • Dir .-- r: -·· -

111exnoq20 
NEX00930 
NFXOOQ40·­
NE'llll0Q50 
111exonqi<.n 
111;xor,q7r, ­
NElf('IOq110 
111i:xnoqqo 
NEXO 1000-· 
NEXOlOlO 
NEXOlC'l20 

nn WM!LF IIUS NTAYIUST rnx,~•'TAM'IIIUST PTAIIJST tnir,~-2~11: 
IJST Jl')X•OST IOX• l; - -

NE"XO 1 (J;(f­

NFXO l 0'-0 
NEXOlO"iO --~"~ ·-· =--·- - --~--- - -·. -- --- --·· - -- ·· NEY010"'/T- -
NElf01070 
NEXOlOIIO 

. NFXOlOQO-
NFXOllOt'I 
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·- ···- ---~------·--- -- -·· ··------------------- --··-- --·---------
F {LF.: r.ns11i.u PLinPT A YOIINGSTOWN STATF IINTVEASITY C0"4PUTE1t CENTER 

GOStll'IAll : PllOC ~OIIRf; Gnsooo1 0 
nci_ l !15T I 9q91 ~lfT. ----- Gi1S00020 

r-lffNf"RV ----r-~AR 1:ff;- GOS00030 _ _ _ 
2 UST_PTll FTlfEO 141; GOS00040 

OCI.. 1 ERR_ T8L 1751 EXT• GOS00050 
- - ----- 2--~1:tRM c,;;·o ·----. 4c, >. r.nsooo"'n 

2 SllS_LtN FrxFn 111: G~S00070 
~CL l LIT_ T8L r soo > i=xT. ____ Gosonn"o 

- ------ 2 Lr_NTlfY ________ cM·u - --, q >: --- - - - --- Gnsooocio 
nCL 1 "4Tx_FIL. r.nsoo1on 

2 L~L PTll C~4A 141. Gnsoo110 
- - ---- · - z--nPA~ --- ----·- -c ... u · - --i,,.----· --- · · ·i;osoo120 

ncL 

2 OPR_PTR CMAR 14)• G• S00130 
2 nP l CMA~ n I• GOSOOl40 

-2--0Pl~PT•r--· -CM.All i41 ;- . -- ----- -- - - - -Gnsoo·150-
2 nP2 CMA~ 111• GOSOOl60 
2 OP2_PTR (MAR 14). Gnsoo11n --·r · --FILL ---- ·c ... Ar-· ·- -·- < ,;,; ,- r111 tT 11 5,;, • , 1: Gnsoo1"0-

IJST I OlC 
CNT-
·cRri'_::t:'n­
TGT_P.Tll 
ARFA 

'"7'Fq n n 
IH.A~ 
"4ATR [lC 

Ft xen 1.:. 1 EXT. Gnsoo19n 
FtxFn 121 FxT. Gnsoa2on 
Ft iren -- n ,- FxT·;· -- - --· - ·--·-c;nscio2fr. 
FJxEn (41 F.XT. 
CMAA ( 7 l • 

---CMAit --- < 11 · - r~itTt •o•, ; -
CMACI Ill J'-iJTl 1 1 1: 
FILE AF.COAr.: 

Gnso,,22n 
Gl1SMB,, 

- - r.nsoo2--z-o·-
Gr.3002,;o 
Griscoz,o,o 

-· - Gn 5002 7h-
1• IS Nf'(T 111111 FOIi.i" SY"'AOL A LITFAAL 11F_ < f. CMAAACTl=AS ? •I r.• S002 "0 

r.nsoozqo 
GOS003?10 -
Gnsoo,10 
GOS003Zn 
Gnson3v1 
GIJS003:.0 
Gr"SOO) o;o 

-..rr:rox ·• uH:,rnx-. T; ___ ---- -----·- - ·-- --- ·-
tF111s_111rAv11 :-; r _1nlC1--••L IT' 1_1 

I VS:R, FY IL T _NTR Y ( IIST_ P. TP. I lJS T _ l nx I I • 1 0 l '. l4,;I, 7"9 1 I )I, I - --r-,;;;: 111 ·rrn: --·---- - -- - -- - ---- - - --- - . --- .. - . 
Er/.?.nRICNT)••LINE NIJ"'l'S:lt MUST FOLLC'IW r.ns11R STMT•: 
S? S ~INICNTl•CRO CTR: 

- - --- --- - -CNT~-• -- CNT- +7: ___ _ - --·-- - - - -- - . ----------Gnsoo3 ..;·o-
D('I WHILF( llJS_NTllYIIJST_tnx1 .. -•TR"'' JI r.nsoo310 

GOS/'.103"" ( IIC:T_PTR ( llST_ JOY 1--•23 I I: 
- ·-----rrsT _ TI),r.-m;r.:, n x - + · I ~ · - - · · · - · ··-- · - --cr,soo 390 --

ENn: 
uc;r_rnx • 11c;T_rr,x + 1: 

·· - ------- -- ci:m.:,cr-q •·-c11.n_-crR • -· r: -- · 
llETIJA"I: 

F~tn: ---------·---- -- - ------- ---

- - - lFI -V E'RP=YILT:,_N"Y(tlST_PTlt(IIST..,:TnJOJ,• 012~t.i;,;7,-cp7 .. aO) TMFN 
nn: 

EAR OR I CIIIT I• 1 LI NE NIJl"RFA '411S T Fnt. LOW 
·- - -- ---- SR<:,;_1.fNIC!'fTl•CRD:_:CTR: - .. .. 

CMT • CNT • 1: 
n 'J wM IL s: ! 1 u c; _,..TR v w s r _ t n x 1 ... • T 11. ,111 • , 1 

·w~T~PTln OST_ rnir 1 ... z~ l I: 
11sr_1nx • usT_rnx + 1: 

~ --. - - -·- ·- - -·-- - -· 

r.nsu~ srro.T•: 

c;r,5 r,c400 
i.0500410 

- r.nSM420 -
r.nsoo4,o 
GnS00440 
Gl"TS0045n­
Gnsoo44',0 
r.nsno470 
r:ris 004" er· 
r.nSM49n 
GC'1S00500 

· · i;nsoo,1cr-
r.nsoo520 
GnS00530 
GtiS00540-
GnS0055n 
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F tLE: Gn51111\AR PLIOPT A YOIJNGSTOWllf STATE IINtVEltSlTY C0"4PUTE._ CENTE._ 

ENn: 
UST tnx • UST I01C + 1: -----------cRrCcr-. • CRn":cTR + 1~=----
RETURllf: 

ENO: 

/• IS ltF.,.AJNnER nF SntlltCE LIIII" IIILANI( ? ., 

11sr:tnx • IIST_tnx· + l: 

Gnsoo5M 
_________ GQ.~05 71'_ 

GnS005AO 
GnS00590 

____ __.·t.11.SQQ.~ 
GOSOO,!,lO 
GOSQOIIJ21' 

----"G=OS,OO~lL 

IF llJS_NTRYlllST_It"lX) ... 'TUl' 11 llfST_PTIIIIIST_rnxJ .. •2ll TMEN 
r.nSOOji,41' 
GOS01',,50 
r.nS0061tO llf"I: ---ER.ROiCTc~iTl•'IIIIJLTJ:tU:-,RGtiMENTS JN r.nsue ST114T•: GOS00,.70 

SA.S_•. IN I CNT I •C RO_C 7' R: GOSOOMIO 
CIIIT • CIIIT • 1: ---- ----~GO~Q.O_"-.!,Q_ --- --------;rin wMtLr=t 111s_Niiiv 111s r _tnx ,~. •TAM'li Gnsoo100 

IUST_PTRIUST_rnx, ... -:n,,: r.nsoono 
uc;r_tnY • tJSLrnx + 1_._·_____ _______ r.r.sn.OIZ.'l... 

ENll: GOS00730 
UST rnx • IJST tnx + 1: GOS00740 

----------~C'-=q~n:"."'-~C':':TL!._CRn-CTR___,!_l_;. ______________ __.,.;nS_OJlli!L 
RETURN: r.r.S00760 

EMO: 

~!)EA • TG T P TR: 
------.ARF.A . .. TA.Ai;sLATE I ARF.A. ZERnn. RLANI( I: 

L.IIL_PTR • SIJl!STR I AREA, "'• 4): 
nPR - • , K e:v, : 
nPct_ iit-TR- •• -, 0-008 1 : 

nPt • 'LIT•: 
ARFA • ltST PTR(tJST rnx-11: 

--- ARF&. TRA°i;SLATE !AREA. ZERf"IO. ~LANK); 
nPl_!'TR • StJIISTR (AREA, 4. 41: 
nP2 • • •: 

------n~PZ_PTR • 1 0000 1 : --------------
WRITF C:fLF fMATR.lX) FR0"4 IMTX_FJLJ: 

- · ,,sr rnx • usr rnx • 1: .. ------------------cRn-cr11 -• -CR.t"l-CTR + 1: _____ _ 

RJ:TiiRN: -

__ .,._,,--'r.~n~~.~~~-~------------ --------. ----- ·- ,_ .. ___ -·· 

-------------- --·--- ---·- -

GflS00770 
r.nso.Q 7JIJL 
GflS00790 
Gnsoo..-oo 
GOSoo..-10 

-- Gnsoo..-20 
GOSOOl330 
Gnsoo..-40 

- ·G;:,sooi- 50-
GOSOOf' jl,(' 
r.n ~ JOJ1170 
GnS ·10A~O 
r.ns;Jo111qo 
GriS~090" 
i;nsoo910 
Gf1S00920 
GOSn09~0 

-----=Gnsoo940-
Gnsoo95c, 

___ ~n~_go9oo 

----·· ·- --- ------ ·---.. ---- ----- .. - · --- . ---------

--- ------------------------- --- -···--

·---·-- -- -----··· - ·- · - - - ------------

. ----- ----·-- - ···------- ------·· - - · .. 
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PL[,,PT A vn11Nr.STtiWN STA Tl- IIN T VFAS TTY CO~PIJTEA CENT FA 

Ae•ncr. : PAnCEDt1RE: AF.AOOOlO 
------~~n902!L 

OCL 1 InN_AD I qq1 F.XT • AEA00010 
2 lt)N_AnR CM&R ( 4 l: A F.a\00040 

net.. nPl PTR FTJEn 141 EX~. AEAOOO,o 
I-IFXCnN CMU 12) FYT, RE&\00060 
"'ncr,N C.,.Aq I q1 FXT • REA00070 

----=--::::-----::C~lit:-:T" _______ __,C._.,....;A;:..A.;._ __ __._1--'-'4~ l__lll ... : ________ ~ F_~OOO 110 
OCL ltlTF~.o-,-,T--ENTAY: AF.A00090 

AEAO(HOO 
I• Tl-II s AnllTT1'1E ltFAOS A CO .... STANT FAC,"' TMF. nn, TAll!LE. ASS Tr.NS ---•~F.!.Q_Q.Un.. 

------IT TO A VARIA~~F.. ANO INCAF."'ENTS Tl-IE DATA TA~LF. P~INTEA ·•/ AE&\00120 
AE&\00130 

-
___ ;...1•_..;1..;:;nAn ACClllllJLATnA WITH nATA VALUE ..... ,________ REA"'10140 

-------'q"'"',: 400 i 50 
HI-XCON • 1 A6 1 : AEAOOl~O 
MnC,,N • 'LOAA. x•: AFA00170 

------c=,.. TS-.. l nAn n n""A-,-1 N....,T,,..,,~--, ..,,c..,,c-11-,..-.,-L...,.A-,:Tnif'"'A7J °' I Nr.' : RF A no 1 A 0 
CALL RtTF.ntJT: ltF.A00190 

---"'~F.~x~r.~•~N_•_•~o~o~•-: ____________________________ •~•on200 
MOCnN a 1 •: REAnt')210 
C""TS • •tNOEXF.n AOORESSlNG WTTM ZF.An OFFSF.T•: P.EA00220 

______ C_A_L_L~A_t_T_F._n_tJ_T_: ____________________ .. _ __ ---::-Rf AOill.n._ 
REA00240 
RFA00250 

__ __,A FA002 ~O 
RFA00270 

/* ST,,AF DATA IN APPROPRIATE VAATA~LF NAMF. *I 

MFX CON-;--;qr,: 
"'ncnN. 1 STAA•: 

______ c~rs. 1 STOAF. DATA DIRECT TNT• VAATABLF NAME•: 
C~ LL A IT i:,,11T: 
H~XCnN • SUAS~ 1l~N_AOA(OPl_PTAI. 3, 21: 
•nc nN • • • : 
C~TS. •AT THIS ZFRO PAGE ,noa~ss•: 
CAt..L A ITFOUT: 

1• INCR~•F.~T OATA TAAL,: POINTi=R *I 

AFA00211!0 
____ REA00290 

AFA00300 
AEA00310 

-----~_e~_Q_;H.Q_ 
A~A00330 
AF.A00340 
QEA00350 

---A!= A 1'03-~0 

--- ~~~~~N . ----, ; :: : ~ 
ltE&\00370 
AEA003AO 

----- ·--·--·----· ltFA00390 
C~TS • 'INCR~MENT INDEX REi,TSTEA•; 

______ C~L_L_~.!_ !~~J!_: __________ _______ ___ _ ... __ -·- ·· 
- - -- -~- -·-

--------------------------

-- - ----------- · ··-- · - -

l ------------------ -- -- ··--- ·--- - -· -- - -----· 

AEA00400 
AFA00410 
~FA00420 
AFA00430 

----------·- -------. -- · - --- ---- -· - - - - - - -----

---·-------- ---- ---- ---- - -- - -- - ---



FI 1.E: STnPcr. PL J nPT A 

srnPcr. : Pitncen111tF: 
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vnuNr.STOWN ST 6TF. IJN J VF.ll s rrv Crl,,.PUTEA CENT Ell 

srnooo10 
STOOOOM 

ncL 1-1i:xcn111 Ct-tAA I z I exr-.-------STi:ion1J3n 
MnCnN CHAR I~) EXT• STOOOC'40 
C,,.T~-==---=-=,.,.,..--------C_H_A_A ____ l_4_5_1_F_X_T_: _______ s~r~n~o~n~o-:--50-c--

nc1. A ITFOIIT ENTRY: srnoooii.o 

- - /~•-"'"H.;;;;;Al.:..:..T~P_;A_n_r...,;P._A"--M--=E'-"X;.;.F.-. .., C=-'I._JT'-'t"-'n'-. N.;....•_._I ___________ _ 
ST000070 

--------~sTnooo~o 
srnono~o 

HFXCON • 1 3E•: STOOOlOO 
,,.nc n111 • • WA t • : 

--- ---:C:-clotTS • 'HALT EXECIITtnNIWATT FOR JNTEAIWPT) •: 
___ S_TOMl 10 

STl'JOOlZO 
STl'J00131'1 
srnoo~ 
ST000150 

CA 1.L lt IT E111JT: 

FNn sTnPcr.: 

--------- ·- ·- ·· ·-

------ ----------------------- ----------

-------- ·· - -- -·· · - ·· ··-- - -- ---- ·· . ··- ---------

---------------------------- ------- - --- -- ------

-------- ···- - · - -- · · - ·-- ··-------·- - ----------

-··- · - --------- - --- -·---· ·------

- ·----- --- - - ---- ----·- - · - - --- -- -·- . -----

---- ------·-- --- -- -----· -- ··- - --- - --------

-- ------ - ------ - - - · - - ·- . - - ---- - ·- · ·---------------
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F II.E: F111ncG PLinPT ' YOUNGSTOWN STATE UN IVERS nv CQlolPllTER CENTER 

FNOCG : PRnCFOIJA F: ENnooo1r, 
________ .-E!l_n_Q.QN.!L 

nc1. MEXCON CMAR 121 FXT. 
lolOC('IN CMAA ICJI EXT, 

- - --=-:::----::-:--: _________________ __.C..,M __ A~"------'-' -"'~-'--1:.!1.L..._ ClolT~ 
l)CI. A I TiEC'IIIT ENTRY: 

EIII0000:\0 
EN000"'-0 

---E~l)QQQSQ 
F.Nnono""o 

,.11::xcc111 • • 3F. e: 
,,incnN •• WAI.: 

--- --~c=111r~ • 'MALT FXECIITinN 
CALL AtTFf11JT: 

FNnooo10 ___________________ ....:.,F.~noon~n 
E..,r,ooo4Jn 
e111noo1on 

-----~-~inoo 11 o 
I WA TT FOA INTEAAIIPT I': 

·---- ··-·---- ·------ ·- ·-- -

EN000120 
Ellll)(')O 13 C\ 
e111no"1"'n 
ENl)OOl~O 

--------------- ·- --·--·----- ----· ····--·------

- - - -- --- ·· · .. .. -- ·- -· ·-- --- ·----

------

- - -- ------- ---·-- - - --- . ---- - ·-

--. ·--
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A YOUNGSTOWN STATE UNIVERSITY CO.,.PUTER CENTER 

JIIITPOOOtn 

----:c-=---e---::c:-:-::---:-·:::-----------=-=-=----=:-:---------~"'TPOP.Q.ZL 
ncL TNP_An 170) FXT, JIIITP00030 

2 T,..P_AM CMU 141; MTPOtl040 
___ n..;..C;;.;L;:___1.::,_. __ ,-=-.;;.[ _T ___ A.,..n-=-=,.....,-=-=,---------=-' "'on> Ex T. "'T POO O ,n 

2 LIT_AOA c.:.ai- l'-1: "'TPOOO"'O 
ncL tnN_An 1qq) F.XT, MTP00070 

----::-,:c----:e=-:c---2 ______ 1_0_N_A_n_A _______ --:;c MA A ( 4 l : 114T PO oo-- n 
OCL llP 1 (~AA 13) F.XT • "4TPOOOCJr, 

llP[ PTA FTYFn 141 F:XT, IIIITPon100 
nP 2 CMU 11 l F, T_. ________ "4TP_ruU.lQ_ 

------==nPz":1ttA FfxEi:i ·-,,. . FH, fllTPOOl20 
MFXC0"1 CMAR 121 FltT, "'P00130 
"4nCnN ______________ CMAR 1q1 F -r r, ~TPQ_Q_l~ 
C114TS CMAlt ____ l45·•FlT, MTP01150 

T"4P_tnx Fllren 121 e n : "'TP('l'lftO 
nc1.. At ri:n_,_IT __ ~E_N_T_A_Y_:_______________ -------,--"',.,.,T.~QS2.ill_ 

I* TMTS ROIJTtlllE "4tJLTIPLIES TWO NtJMl'IERS •I 
MTPOOl!!O 
•rPocnqn 

-------------------------------------------"'~T~.!W2!L Mi=xcnN • 1 06 1 : "4TP00210 
MTP00220 

____ ,,,.TPO..Q..Ufr._ 
MTP00240 
fllTPnnzso 

[F ""l • 'LIT• THFN MFXCON • Stt::l<;TAIUT An1t1nP1 PTAJ,3,2): "4TP002~0 
-------,t=-F ,,,--.--;, tr.IN iri,,FN°--M~ic-riN~Sl 1~!-TA. ( tnN -,n-il fop 1-~-TR) ~ ~ .z i ; --~TPriOZ-70 

p:: ""1 ~ 'T"4P 1 TMFN MFXCON • si1ASTA(TNO:AnR!OPl:PTIU,3,21: "'TP002q0 
"40('.nN • ' 1 

:_~-----, _____ -----"'TP002CJI'\ 
------c-'-,_;; '"~tJL TIPLI EA FROM TMI S lllCATTON': "'TP003ClCl 

CALL A[TFrnlT: "4T~OO]ln 

Ml=XCr"!III • 1 4F 1 : 

"4ncn111 • • CLA A• : 

"4TPO('l2 •, 
------~,,,.TPOO]~ 

_____ ....;C,.TS • 'CLEAR ACCllMIJLATOA 
c ~LL RI renur: 

•TPOOJ'-0 
MTP00350 
"'TPOOJl,O 
JIHP00370 

MFXCnlll • 1 CJ7•: 
"40Cl1N-•-· •·~T 6A •-: ---------------
C"4TS • •<;TORE TMF. PROOUCT IN• : 

114TP003AO 
--------MTP00.3q() 

- · __ C~ ':\_~I ~.:_'.:)_IJ_T : ____ _ 
114TP00400 
MTP0041(1 

--------· ---- - ·--- ------- 14TP00420 

----- M~xrn111 • SUASTAIT"4P AORIT"4P IOXJ,l,ZI: 
~~(nN • t •: - -

~"'TS• •TMIS TE14PnAAAY LnCATTllN•: 
CALL R[TFnuT: 

114TP0043n 
MT.,00440 

- - ------ --~,..~00450 

•TP0041.0 
14TP0!'147t:, 

Ml:°i((r,N -. 1 1 r•: - - ·-- - -- -- . ·- - ----- -,.TPOn41Hl -
•ocnN • •T~A•: •TPOQ4q0 
c•rs • 'TR ANS FER ACCttNULATr,Q l'I rn A•: "'T :>00500 
CAL(. - A tT~nnr=-:---- - ·· - . - -- · --- - -- · - - ·· · - . --- - ·- ---- JlolT?005lO-

•TP00520 _____ ,..~XCnN • 1 27•; 

·•nr.n111 ·-. - ·;111e0•-=-- - ----···-- - -
l•lTPnn 5 30 

CfllTS • 1 lF TME "411LTIPLIFR TS ZEPn, l'lltAN(M 1 : 

------------------ - -·- - --- - ~ - ·- -

- "'TP •10540 
JIITP0055n 



122 

------ ---·--- ·- ----···- --. ---------------- . . - ----- -·----------·--·------·-
F ILE: N~IILYCG PLtnPT A YQIINr.STnwN STATE UNJVER~fTY cc,,,u»uTER CENTE~ 

CALL II TTl=ntJT: 

--.:i"FicnN • 1 011 1 : 

"'ncn111 • ' ': 
CNT~. •rn TME Nl=XT ALGORITMM•: - - ---..,,,.c iCC7'TI'FiilJT: 

Ml=XCON • I 4A I: 

NTP('l')5A,i, 

IITP('ltl57(') 
-- 14TPl'I0,11n 

NT P0(')5qn 
11,p,,i,1,oo 

----.. •ti»oo,;n, 
IIIITPl)Ofl,20 

--- -----.knc-n·N·- •-,-nec-A•: _____ -------------------··----
NT?oo,r,3n 
iilTP~­
,-r,;or,.,50 C"'TS • •nTMERWtSE, DECREIIE~T T,.,: NIil T t Ill 1 ,:1" : 

CALL It IT l=OtJT: IIITll00~60 --- --·---- - - -· -- ----------- - ·--·-- ··----··-------,,,_TP006""fn 

Ml=XCON • 1 16': 
MnCnN • •T.&11 1 : 

---c~T~ TR"ANS FElfa-a11111nt-AYti11-,-.-n .. "T: -
CALL R(TF.OUT: 

IIITP006110 
"'r11001,9 ,, 

-- ~rP00700 
IIITP00710 · 
i'IT P0072n 

---- --Mqcn,.,-,.-, 95r: ·--- - ··- - ------ ---111T?007"'fo 
NOCnN • 1 LOAA': 
CNTS ,. •LnAn TME ACCll"'llLATl"IR ---- -~ALL~lrFntJT: _____ _ 

"'TP007~ 
"'TP00750 
MTP0(')7 <',,1 
i'ITPOOT70 

MFXCO~ • SU~STlllT"'P AOlllT,.11 tnx1.~.21: 
-----1tncn111-·.---..--,: - - -----· "'TP007110 

"' ~ 11 ontqn 
,_-:"Pt)OAOn C"'TS • 1 ?ll0!111CT STnAi:n IN TMIS TENOQIUAY Li1CAT!C,N 1 : 

CALL ~rTEriur: ------ -----· 
HFXCON • 19,111: 

"'"C n111 • •Ano&, : 
----~~rs-. - • ,on-rn -THFaPR"noucri-:---

"'f?('.101110 
·--•·- . . - -------- ---MTPOOAZO -

,.TPOOl!30 
"'TPOOll40 

·- ---,.T PO 0·11 ~n;-
CALL RtTFnur: "'TP0011 fl,O 

,,_TPOOll70 
-n-p-l·-;.- "TL !T 11Hl='N-,..!='lCCOltf.--s1tP SH I CY ,~AnQ I r,112:?TQ I -;3; 2 ,-=-- -lifTPOO-~ 

IF n112 • 'trlN' THEN 1-'l:XCON • SUASf;<(JON_&rllfOP2_P~Rl,3,Zl: "'TP001tqo 
IF nP2 • 'T"'P' TMJ:N 11EXCON • SIIASTIIITMO 4no1nP2 PTRl,3,2): l'ITPl')C,qon 

-----~n·cr,1r.-r- 1 : ·----------· ---- -~-- ------ - · · -· -----"Tp :,n<f1n 
C"'T~ • '"'ULTTPLIC~Nn AT T~ts AOnQFSS•: ~r0onq20 

_______ c_o.1..L_R_T!_Fri_u_T_:__ _ __ -------•- ··--- - · _ _ ___ _ __ ____ -----=~=~~:rg-
H~ XCON • 1 20•: "'TPQnq5n 
Mnr, r,N s 1 1tR.A': IIITP009~0 

-----cv~-.- 1 IIIIUNOr IUC>rTcr -1\~G ~NT Mr. ni: 1 : - -- - · - · - --- .. . - -- - - - - . - - .. r P 0097 o-
CA t..L RtT.:nuT: "'TP009.AO 

----~!=lCt".CTN- .,-, F3 q··- ·- ------- - - .. · ·- --
1tncnN • , , : 
Cl'ITS • , "'Ill r r o,_ v &Lr.OR ITM"'': 

-C4Ll:" -~ TEOOT: ---· -- . .. --- . ---· ·- -

'* INCREMENT TFMPnR.ARY STOllAr,E TNO~X •I 
--- -------·· ··--------·-- - -·-

T"'P_r ~, • TMP_IOX + 1: 
RC:fllf'.N: 

MTP~Q9<::I') 
-- ··--- ·- · - --- -·- - -111roo1oon-

,,.r;:io1010 
IITP01020 

- ··· Ill P1'71 O:l rr­
,,_ T PO l O 40 
"'TPOlO~O 

-·· -- ~orm;n-
"'TPo 1010-
IIITPOlOAl'I 

- -- --- ----- · · ·- ··· · -------· - - · 11ri»orn90--

"'TP011C10 

·- - - --- -··--·- ----- --- -- ---

--- ----- -
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F!LF: RFST~CG PLtnPT ' vn1tHGSTOWN STATF IINtVFIIStTY C0"4PUTER CENTFA 

AESTACG : PRnc.:nt1AF.: AESOOOIO 
IIESOOOZO 

-~~n-t".o CHAR f2"Y--FiiT, ---it·~~ooo"nr 
'40CnN CMAR 1ci1 Fl!T, RES00040 
c,-.rs CMU 1451 EXT: AES00050 _ _ __,n""c'"c,---.ia~t ... TP'IF...,o=if;r--e-.,.R-T_______________ -------,liesono~ 

AES00070 
I* THIS ROUTINE AliSETS TMF INOl!lf Ae:r.I5TF.A rn TME TOP nF TMF. ReSMOM 

- ·--nA,a n~ce-u-,nri•u=-ss---0-00-0-·• -----11~soooqo 
MFlCCON • 'CE': 

------;-nc.,.,111 -.--- , L n x r: 
C"4TS • 'RESET INOF.X AEGISTFA Tn•: 
CAl.L A tTFntlT: 
HF.X Ci'JN--. -,-oif•,_:,---- ----
•nC nN • ' •: 
c•TS • •TnP OF n6T4 T~ftLE STAATTNr.•: 

Al:=S00100 
AF.S00110 

----·RFS00120 
AF.S00130 
IIFSOOl'-" 
A~S00150 
AESOOlM 
AFS00170 

--- --l:"E"cc.-,rrn=nun ----------- A i;-s·ooTJfi'r 
RESOOlQO MFxcn111 • •ooe: 

.. ncn111 • • •: 
---- --ci;.rr-.-•"Ar-i nnA ~s--o·o·no ••-=:,------------

c& LL AITFl1UT: 

11ES0020,, 
--------..-,= sm5"2 ro 

IIF.S00220 
11F.son230 ~ETIIAN: 

li•l!I Rr-! STI"CG: ---------------------lfFS"M"Ro 

---- ---·- ····----- ---·-- ------·- -----

----- -------------------------------------- --- ------

---------------- -- -- --------------

---- - -· -·- ------ --------- -- -------- ---------· -- ------

---- - --- · -

------------- -- --- . -- -- . - -- - -

---------- ·------·-- ••·-- • - -- . 

- - - - ----- -- ---

·-- -- ·- - ---- - ---·- --- - -· - -- - ·-- -
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F lL.E: F=OIIAL.CG PUnPT A YnllM'7STnwN ST4TF= tJNJvl?R'i TTY cnMPUT~R CENTER 

F= QIIALCG : PRnci:nt1RE: EC!t100011') 

t 
EO!IOOO?O 

tMryr;c----------r,7,--I -- ~liT • --------..;E0l100030 

2 T•P _AnR C"''" 141: e011nnot.0 
oci_ 1 LtT An 15001 Fxr. __________ .....,eouooo5o 

--------..,, -Lrr_,n~ c1-1u r•T: eoiioh""i'lit(, 
nci_ 1 JON_40 I qq1 EXT• E0tJCI007~ 

z _t,,,.. __ ,nR r.1-1u 141: --,-----eounno1110 
·---·-c1-1AR ·-- C3l~x·r. er.itm!flfqo ----n c:1..---,, P 

nPt_PTR FflfEO 141 EXT, ElllJOOlOO 
nP2 CI-IAQ n1 EXT, EOIJOOllO 

-- -- - -- - ·nn:i-TR- ·-----·· --i:-ixeo·· ·---·141 · i=xr.··--· ---·~ou-ootto 
Hl=YAOR c1-1,R 141 i:rr. eouoo130 
1•i:xcn"' CMAR 121 FXT. ECU00140 

- --- - - --,..ncnN·--·- ·- ·-- ·--c ... u- ··- - 1q1 - Exr. 1:,.uoo15o 
cMTc; CMAR 14~1 EYT: EOUOOL60 

nc1.. R ni:011T ENTRY: eouoo110 ---- ·- -·--- - --- ·- -- - · ------FO!fOOTlln 
/• TMIS ROIJTIME ASSIGNS VALt •i: S TO VAPIAIIILES •I EtJt1no1qn 

ECIJOC?!'l'l 
eoiiocii: o 

Hl=XCON a 1 96 •: 
----- -"'ncn'li -- - •lOAA• 7; __ _ 

Cf,ITS • 'LtiAn ACCIIMIILATOR 
C4'-L R rr,::.,iuT: 

A rlJRECT•: 

EC' llOO 2 2 n 
l:01100230 

·---- eo1icro·2-"'° 
EOIJ00250 
EOU002"-0 

- -- . .. - ··- ·- - ·- ·---- -- - ----- -- ------ ·--·-· - .. -- EOU00"27"o 

nP'2 • · •TJ1itP•-11,fFN -- ------­
nn: 

· eo11002111n 
eo11ooz•fo 
E~llOO 3"<1o-
EOt t003 l O 

MEXCON • SUIIISTR ITIIIIP AnR ICIP2 PTR l • 3, 21: EOlJ00320 
------ ----· "'"cc,111·-.--..- , :- - ·--= - ------.,..C\UCIOJT('r 

CMTS • •WJTM TE"'P VALIIE AT TMIS A0f"QES5 1 : EOU00340 
F=Nn: EOtl00350 

'7F""'"'TI,:,Z • · . • TTT~rr- ·THFN"­
nn: 

·--- - - -- - - ·- · ··-- ·- ··-· - ·- ·-··-eonno,;;-n-
eouoo310 

MF=XCC,111 • Sll"STR I tnN_AnR rnP2_PTQ 1. 3, 2 I: eo11no1110 - - -----,.,,en,.. --.-~-·1 : · - - -- - - - · - - ·· · - - - - ------- - · ·e011~0'3'crn-
C"'Tc; • •wtTH JOENTTFJr::ll VAL\JF= AT TMT5 Al'lORESS•: EOIJ00 400 

F.Nri: E0110!1'-10 
·-rF""·np2,. 'LtT• --Tl,fs:N" ··-- - --- - -- - - ECllJOl')421'l . . 

nn: EOlJOl'l430 
MF=XCnN • SlllllST~ ILJT AOPlnP2 i,r,u. l, 21: EOU00'-40 

---- -- ·"'ncnN a r •: - - -- . - - - . . - . - -- · - . ·· · - - - - - --- - ·-- . EOU0045"C\-

CMTS • •WITM CONSTANT 4T Tl-ITS A:10RESS 1 : EOIJ00'-60 

---- EMn: F.0110047('1 - -- CAl.L"-itrri:-rn.1r: ·--- - -- ···- - - --- - - ·- - · · · - ·- · - · ·t0uoo4.q(f'· 

,. WRITE '· r111i: TO 5TORF. ACCll"'IIL4TnR IN "'l:"'ORY ., 
- - - - - ---· - ------· - - - - · - -- - ··•· - - - • - • - • 

Ml=XC OM• •97•; 
MOCnN • •~TAA•: 

· --cllrTs. 'SiORi=-· accTTNfJl..ATOR ' CITTRl=CT•: 
CALL RI TE0UT; • 

eo1 1Q04q0 
EOllil0500 

. - - F.OTTOO'n rr-
ECl t tOO 52 0 
EOII00530 

. . --- - · -- .... f:01100~ 

EClU00'550 
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FII.E: FCIIAI.CG PUnPT A vnlfNGSTOWN ST4TI: IJNIVEDSTTV C0'4PIITEll CENTF.ll 

EOIJ0056C' 

____ /_•_F.a.I ..... Nn~~-•-Nn-~\-•~t'----------------- ------EOl/.(1_!1.U!l._ 
F011ti05fll0 
EOIJ0059n IF nPt • 'ION• TMFN 

nn: ________ E_~J'IJL 
HE'(CON • SU,.STR ITnN_Anlt(C,Pl_PU). 3. 21: EOIJ00610 
"'"CON • 1 1 : F.011001120 
c11i1rs • •1111 vuu"LE "'•"''= ar TMJS_a_ri.!'..!'.f~L. eou~ 

EOIIO()i,40 
IF nPt • •TNP• TMFN EOUOOi,50 

---------'-M:~cnlii • 511,.STR fTMO_AtilllOPl_l'Tlll. 3--;-z",:------~~::gg~~~ 
"'OCON • t I: 
C"'TS • • I!II T_F.NPnRAAY STnAAGE AT TMt S annAES5_•: 

EOUOO,.,AO 
eo11ont114n 

---F=-0-=c-tJ00-7 nn ENn: 
CAI.L RtTFnuT: FOIJ00710 

EOIJ00721" ----------e'-ouoono 

-------------

-------------------------------- ---------------
-------·· 

------------- ------ ------- ---- --·--·• - ----·- . - -----

----- ··- ···--·----

--- -----··- ··- --- ------------

------- ----- ------·- --- - -- -

- ----------- ·· ·--- -- ---- ----.. -- - --- - . - . ·- · - ·- - -----
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FI LF.: P1..IISCG PLinPT A 

PLIISCr; 

1 

PLIJOOnto 
______ PLU!'ll)_Ol!!,_ 

T'IP_AO 1701 F.XT-.---·--· PLIJOOO~O 

2 TMP _An A. CMAA 14 I: PL11001)40 
___ ...;n;..::C:.::L=---=----:;:L'"'I·-'T-'A'-:l)-'-7::-:- _________ 1,_,;~0_1 ____ F. x_r_.___ P!...!..!.Q.rul_'i!L 

2 LTT_A;-A c-u 141: PLtl(:00 60 
:,CL rn111_,n I qq1 F.XT. Pll/0 0070 

2 I~ · q CMA~----~4): ________ PJ.UOOOl"O 
CM,u 1,1 err-: PLuoooqn r,p l 

MPt_l'TA 
11P2 ' 

F.TXF.O 14) err. PLtJl"Ot"O 

- - ----np;~or11 ------------::C MA A I 'I F. XT • Pl !ll'!.Q.1..·0 .2_ 
FTXEO 141 FXT. PL l ,00! ,: 0 

HFXCl1N c~AA 121 EXT. PL ~ C~. 30 ----------~c ... u ___ iql . FXT....r__ ______ Plll0 (. )40 
CI-I_A_A 14'5) EXT• PL t10<1t50 "'™"""" --- ----::;C:;7."'TS ___ _ 

TNP_tnx FlxEn 121 EXT: PLlJOOl!•I) 
l") Ct. R TTFO_I_IT_~ENTR Y: ________ ______________ P!,UO~ 171) 

I* THIS ROIIT t111E AOOS TwO NU., -" ERS ANr'l STnRl=S TM~ RESllL T~ •I 
PL I IOOl A(' 

PLIJO('Jlqn 
-----~~ ---- -· ··----- - _____________ P_L_JlOOZfl.'L 

/~ WAITE lt""F TO LOA,, nPF. ·· \l\lll l I~1Tn ACCIIMULATni:1 ., PLU00210 
PLU00220 

HF.XCnlll • ' 96 , : ____ PL.lli".illJL 
--------:'.,..:-::r, ::: nN ~ i)A , · • : P LIJ0'.)2 40 

C"'T S • 1 LOAO ACCll"'!ILATQA. A n IAF.CT': Plll00250 
C~LL AITF.nuT: 0Luc r. 2~0 

- ·- fi: .('11'1 • •LIT• TMC::111 H;;"t ( '11\1 • St.lRSTAILIT_AOA • l1Pi_PT~l.~.z1: ?LU00270 
IF f1Pl :s 'J :-,1\1• Tl• F.111 ME-~C1N • S11R5TAIION_AOA UlP;._11TAl•3•2l: PLUOOZRO 
IF nPt • 1 T14P• TMCJ\I MFXCriN a SttRST~IT"IP AOll(l1Pl PT1n.,.2,: P1_ 1J0!'1290 
;.ncn,. -;-- i-,: · · · - --- ·- ·- - ·- ·----Pti,o~30i, 
C~TS • •WITH FIR~T noe ; 41110•: PLU0 0 310 

_____ CALL q ITFritlT: PLiJ0~.]20_ 

1• anii nPEiUNn TW('I Tn 6CClJ"'tlLATnR *I 
PLIJ00310 
PLt1ii0340 
PL!100350 

HFXC/1N .-, qR·•: -P i. U003M 
""0C:'N • 1 AOOA•: Pl , 003 70 
CNT~ • •Ann ntR ECT Tn ACCU~~ATnR A•: --- Ptunn3~n 
CALL. R(Tenur·: - - - · - - - - ··-- - ----- , ----· · - --?LlJCf)3qo 

TF r,112 • 'LIT• TMFN HEXCON • SU~STIHLTT_AnAtnP2_PTAl.3,2): PLL.J004(l ,) 
- r;: npz • 1 1n111• Tl• !:'" 1-!FXCON • Sll RSTll(tn~ 4nq1riP2 PTA1.,.21: PLI J/)0410 

·-- - ··1 ~-nPz-; ·; Tl""'-TH°~-N- Hi::)(coN-;. ·s11RsT·R 1r,o:An111nn:i:it111 .3 .2 ·1; Ptiin042~-
"'"CnN ,. • •: PLUC'0431'l 
CJitTS • 1 THE SFC!11110 OPF.RANO • :_____ P 1_U ·•04Ml 
C4l.L- - R. fTFOUT: - - - - ·•·•-------·- - - - - · -- PL L' oo4-fo 

MEX en-., • , 9 1 , : 

.. ocr,.., • •~r•••: 1 

-c ... rs-•-•ITnRE ACC:1J"411LAT'1R 4· IHRFCT• =---·­
C6LL II ITFl"llJT: 

r------:~;~~111 ,i ~)~~~-~(_!NP _An~ .!_T~P_.,,_.!!l_X_I ~ -~-~I __ : __ _ 

CNTS • 1 1111 Tl-!IS TF.N11('1RARY Ll1CATTnN•; 

---· ··- --------

Pt.11nn1o.;. ;1 
PLlJ004 · 0 
PLtJ004 1if 
PL1.1,i('l;.qo 
P Ltt'ln o;on 

. ---· ·· - . - ----,.L-U0 ' ·: , 10 . 

PL!1005 21'l 
Pll.1~0'5 ~ 0 

--- - · i:tL!; ,t:,540 
" Lll00550 
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F I L.E: Pt.USCG PUnPT A YOUNGSTOWN STATE IJNJVFRSTTY Cf'JIIIPtJTER CENTER 

CALL ,u rs:nur: PLUOO~'-CI 

PLIIOO57n 
---·/•=---tNc:R~"E~E114-P-nU11.vftouGe INoex •1 ----- - --------- -- PL1Jt105 .. o 

PL tlOOt;90 
!-:!-,--1-~x: • T,IIIP_tnx • 1: PLUOOt.On 

- - ----. .. ~, '"... -PLIJ0O1,l0 
PL1111O62n 

FN['I PI.IISCG; ____ _________ ___ ___ PLUOOt',30 ----
--- ------- ------------- ---------- --- ·---- - ----- -----

- ------ ------------------ -----

----- . . - - - ------

- - -----------------------· -------- . - ·- - ------

----------------------- - - ·- ·-----

·------------------- --- ---·--·--- ---- ----

----------- - ------------ --- -- -- - ··---

-- -- - -- ··---- -- - ·-- - ---- -------

----·------------------ -- ----- --- - - -- · · · - -- -- ---------

------------ -- - - ----····----------- . 

---- --- · ·· - · -------------- ------ - .. - - . ---

----- - -- - - ---------· -- --- - - - -

---
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A YOIJNt;STC,WN STATE IINJVEqs ITV cnMDUTER CENTER 

lilJllfOOOlO 

"'11110002) 
1 '1'1i1p::_:11,- I 70 ,-- -- ElCr.-·-- ---· ~TN •jlJO~ 0 

2 TNO_AnR C ... AR (4): ~JN00040 
l"ICL L[T_AD 1,001 EXT • ""TN00050 

-2- --i:n-~n~-------CMA~ fi., -:- -----·----- .. INMOM 
l InN_AO (qq1 EX7 • MTNOOC70 

2 ION AOR CHAR ___ -.14): NtNOOOAO 
- ·-1'"cL--nlfl- ·------~- --------,C.,.A~ ,-,, ElCT, - MfNoooqn 

nPt IIITR FT XEI) 141 t=XT, ,.TNOOlOO 

noz- ---- CI-IAR '" ~'.l:T, "'1INOOll0 ------,,02:n,c--·- · ---- FTXEn-·--~41 -• FXT . .. -- - ·- ·· NTNM120 
1,11::xr:n... CHAR 121 EXT, lil!N00130 
•ncnN ______ c1oAq rq I en, •rN::,01.:.0 

----,,.rs-··---- ----·-:1-1ai:i-- --,4,n- EXT, ---- •1111001,0-

TMP Il''lX FTXEn Ill FXT: MtNOOlf,0 
nc1. RITFQ11T ENTRY: MIN00170 

--- - - - -· - -- - · - · ------- ------ - - ·---·-----JiilTNC6TAO 

/* nns R!"lllTIIIIE SllATRACTS rwn NUM"ERS ANO sniqs::5 Tl-IF; Rl=SIJL TS *I "4{1\100190 
"'r 1111102r.n 

--r• -7.RTT~· [1Ns:-·rr, (c,A'10P~-ANn-· 1 7Ncn ··u:·cu11tU(ATbD. ·-•r-- - -· -----,..IN00210-
"'IN00220 

.,.EXCO"I • '96 1 : ____ _____ MIN00230 
-----~ocn.,.··•-·•LllAA'-=--· ·-- ----··--- ,..r,..oo~ 

CMTS • 1 Ll1AI') ACCIIMIILATC'IR A nI•ecr•: 114TN00250 
Clt.l RITFnUT: MINOOZ~n 

-----... -=- nPr ·• · 1 LTT 1·,,.u::111~ExcoN-·•-·s11AsT• r L:-t'C .. A1, o, C!Pt_ou 1, 3·~ 2 ,-:--- ·i-1111002ro-
1F f'Pl • •rr,111• Tl-'FN MEXCON • Sl!FISTqiJr)N AnqcOPl :tTR).~.21: MTN002'110 
YF nPl • 'TJilP• THFN MEXCnlll .• SIIIIST•ITMP-Ar.::t(nPl-PT•).3,21: •r111002qc, 
1o1n·cnlii· .-r-· 1 : ------- - --- .----=---- - -=-- ·--·· - ·- - ·-,..!ITT5<Biffl-
cMTS • •~ITH FIRST OPEAANn•: M:~00310 
CA~L ::l!TF11UT: _____ _____ M[N00320 

--------- ----··----- -----"'lNon°330 
/a Slll'TA.o1CT 11PF.RANO TWn FRnllll ACCUMULATOR *I 

· F'l(rr,,.. .. -.---.-qtr•: 
MOCnN :11 'SURA•; 
C"'T" • • c;IJ"TRACT ntA.!;CT FAnM lCCU"'IILATn• A': 

/14{N003'-0 
"'1!N00350 

----,_(N~03~-
"'1IN00370 

- ----C-!LLlfTTi::nlJ'T';-- - -- ---- --------·--- "'1IIII003An 
MtN003V0-
"'1INOQ400 
"!JI\I00'-10 

T F npz • 1 LIT 1 TMEN Ml;XCl1N • SIIFISTPtLtT Ancnno:? PTA).l,2): 
SIIFIS-:":iC (nN-AOR!nD~-PTRJ,l,21: 
s1111s rq fTMD :.AM I nof:C,TR I.,·. 2 I: 

IF OP2 • '10N 1 T~FN MFXCnN a 

IF ni:--, • 1 T,..P• · 1HFN" l•l=XCON • 
:,,ncnN "' , , : 

- CMTS a •THF SC:C~llln nPFRANn•: 
- --- -CALL RTTemJT: . . . - - -· ·--

1 • STQRC: THF SIJM IN 4 TEl"PnRARV LnCATTnN ., 

M~XCON • ,q7,: 
'"0Cnll11 a •STAA•: 

·c-~ •· 1 STnA ~ ACt:n"'ntAT~ ··a--nr11FcTq -
CALL A.!Tr::nuT: 
Mi;xcnN • Sll"STA.(TIIIP AnlUT .. P Jnxl,3,2): 

··-,.ncn" · • ~-•:· -· ·- -· -=- ---- -~- -· ··- · -
CMTS. 'IN THIS TF;MPORAAY LnCATTnN•: 

·· - - - -

- "4fN00~2n­
MTIII00'-30 
'4 T N004'-0 

··- · - - JilJlll004'ii"I-

JilIN004o(') 
JiltN00470 

·- -- - -- ·- - llfPffi!Ho'11rr 
MJNno4qn 
MTNOC\500 

·- - --· -- · .. · ·· -·- ·-111nrooi;-n,--
"' 'Noos20 
14IN00530 

- -.. p.i,..,,-51.c,-
flt T N0055 n 



129 

Fl t..F: NI llltJSCG PLinP T ,. vnu~r.STOWIII STATF lllllTVE'RS rrv CnNPIITER CENTER 

CALL RITF.nur: 

/• INCRENEI\IT TENPnRARV STORAGF 1111nex ., 

TNP_J~X • TMP rnx • 1: 
-------=R,..,e=r1111.,.: 

NTIII005"i0 
JI ~0.!' 5 7'L, 

IIIJNCI05-.n 
"' · ,..on,;qo 

------"' r ~ .t..Q!L 
;. ' NOOl'tln 
l'l f -.r.Oe ;:! 0 

_.:.F.;..:llla,.:O_,,,._t_111_11.,as""c_r.c..;: _______________________________ ___ l! I. NO(H,:1~ 

--- - -------------------- ···- ---------- ·------

------·---· .. 

·--·· · - · · ... ··-·----

--- - - ·------------

--------·------------- - ------- --·-----·- - --- ···- · --·--

--- ·- - -----------

:------ ---- ------·-···-·· - ··· - • ---- -- -- .. ·--- ·•-- -

------------··---·- -------···-- - - · ·-- ··· -· 

----·- -- -----··----- - - .. -- ---- . . -

·-- - ------- ---- ·- - - - ·-
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FILE: n[vincG PLtnPT A vn11111r.STOWN STATE llNJV!:RStTY COIIIPIJTER CENTER 

n 1v1ncr. : PROCFnllRE: 

net. 1 TIOIP _Ao 
2 T114P_AnR 

n1vooo1n 

--------- nJYl1"Q2L 
1701 F.XT. nJVOC030 
CHAR (4): ~IV00040 

-----'-'-=-'=--..A.-~~'--~;-:;--:-::--:--------:::' 'tOP_l ___ E'.!I.1- . TJ!Q.n.~ 
CMAR (4); OJVOOO~O 

ncL 1 LIT AO 
2 LlT_AOR 

nc1.. 1 tnill_AI) 1qq1 exT. 01voon10 
___ _,,._.....,,,~_...,,___.,..a.c-'--,_;c..------------=-C~~_ll 14 !. ;__ _ ____ ,U V.:'.l_~ 

'1CL n•t C..,Aq ( ~) Flf1'. F'IIVOOt'l~O 
2 :nN anR 

nP1_,u FtxFn 141 F'H• 01voo1on 
nP2 c ... u . ___ 131 exr. -· ~Lvoow_ _ 

------':0::--;11;:-;2~_--:,:.T;-;;Q:------------~F fx en (4 ,-- -EXT -. F'I 11100 120 

MEltCON Cl-'U 121 EXT. IHV00l30 
11ncnN CMAQ ( q I EXT• I' . •,on 140 

------=c:-:M"'r-:=s---------------::c-:--:-.,.u 1451 F.-xr. c· i-ooT5o 
TIOIP tnx f:JXF.n (21 FXT: Ol'IOOl~n 

ncL RIT~OIIT ENTQY; OJV00170 
--~.;.,;;;.;:::____;:-.;..;~--~-.......;---------------------- - ·;,, 11001,-0 

otvoono 
------:-:-==:-:-----:-;;:-:--:----------------------------~nJvoo2on 

HEXCON • •n6 1 : nr1100210 
,..OC"lN • 'LOAII': 
C114TS • 'L"An TME A ACCU~JLATOR WTTM THF. 1 : 

-----cALL RtrFntTi: 

n111on~20 
__________ lll1100230 

F'IJ\100240 
0!1100250 

IF DPl • 'LIT• TMEN MF.XCON • SUAS~q(LTT AnRInc1 PTQl.~.21: DIVOOZ60 
------=[--c=F t'\Pl • 'lnN• T~EN MEXCO"f • SIJl'STR([DN:AnAICIPl_PTR).3;21: ·otVOOi70 

IF n1111 • lf"4P 1 TI-IFN MEXCC~ • Sll"STRIT"4P A1'RIOP1 PTRl.3.21: l')IV002AO 
~ncnN • • •: - - ____ DT.Y..OJ>.l'!!L ------c-.. --r"-s • 1 nI11IF'IENn FRON Tl-41S LOCATI.ON 1 ; OTV00300 
CALL RITF.nur; nrvoo310 

t,1C:lfCD1'1t • 1 4F•; 
,.ncn111 , 'CLRA,: 

A' : ----- C,..TS • 1 CLF.AR ' ACCll114IJLATOR 
C:A LL RI T EOllT; ~---,----------

MFXCOIII • • 97 1 ; 

-----~i'IOCl"IN a •~TA.A•; ----

cwrs • •~TORe TMF 
CALL RITEnuT: 

CtJIJTIF.lllT TIii•: 

ll[\100320 
- -- 0IV00330 

0 I V,,0341".' 
0!'100 15('1 n1vori ;-,.n-
nyv('lo11n 
ntvoo311n 

----. -- 01von1~0 

----------·---- ---------- --· 

O!V0040n 
0(110041"' 

--- · -- - -n I Vo~420-
MEXCnN • SUl'STR(T"'P_AORITi'IO_Jnx,.3,21: n1voo43n 
i'IOCnN • t •: DTVOn440 

-----Ci.ITS • · •TM[S TEIOIPnR&RV LOCATtnN•: -·---·- ·- - ···-- -- -- · -- -· - ·- - - ·orvoo450 
CALL R rri:nur: 

'"'FXt~"f •-•T7~ ---­
•ncnN • , r,u • : 

_____ CMTS • I TRAN~FeR ACCUMULATOR Ill rn A.; 
·cA1.LRITEOUT: _ ____________ - -- -- --

ntV004ir.n 
DlV"0470 

. - - - - - - - - - - ,, I V004110 

OJV00490 
DTV0050n 

--- - ------- --F'l(\1005 1°0 

01110052" 
;-____ MFXCON • '90•: 

~nc-n~-. --. s,1,ii-A•.,..:---------- - ------------- --- --
IHV00530 

- -··- ·r.Hv·M540 
c"'rs. •su"TRACT FRON TMF ntVIOFNn TME•: OIV00'550 

r -------------- -- - ------ ---- ---

- ----------------- -- --- --- - ·- ·- ·-· ------· - ----

- - . ·· -· 
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FI~e: n1vrncG PLinPT A 'l'OIJNr.srr.w,. STATE tllllfVERSTT'I' cn,oure:it CENTER 

C AI..L It ni:nuT: D1V0 ()51t0 
O!V0057"l 

,=--n-,~•ur•~~,r,:renr.-,;,-.--~u".---TT'ffCtt_:inilTrJ112:::,PrIT;3·~-2Ti--!'11voo-•Hfn 
IF n~2 • 'Il'lN• THJ:N HEXCON • SIIRSTll i Jn111 An1t1m:12 PTQ).3,2): l'ITvno,9n 
Ji: 11P2 • '1"MP• THFN HEXC•N" Sll"1$T1tlTMD-AOAlnP2-PTRl.3.21: OtVOOl!OO ------,,.ocm,-.-i-~---- ----------------· -~---------.oi-vno1t 10---

CMTS • •nivISOR AT THIS ,nnoess•: orvooir,20 
CAl..l R , TJ:rit.JT: OJV00h30 

- - ----------- - DtV0064,,-

nlV00650 
OJl/001,60 

WEXCON • '2111 1 ; 

MOCnN • 'fl'4I': 
- -----c111rs-• - .-y,= - r1--1e 0-11:FERE"NCE-t S -NFra T tvr.•: -· ··-···- ---- --- - - -- -- --- O I voo,1,76-

CAl..l RITEnur: nr ·JOOltRO 

~F~CnN·-.-,-06·•-:-- ----- - ----- --- ---- --------
n1v,:,01,qo 
nrvoo100 
nrvoonn 
n1v0012 0 

1111ncnN • • •: 
CM,S. •~gANCH rn THE NEXT ALGnAtTMM•: 

--- --c:,i:L-·1nTFnon 

Hi=xcn,.. • • u,•: 
------1111,,-cr,1' -. -- , iAll!---r": -

------- - -n1voo'r3n 
nrvoo,40 
orvn,: 150 - ------------- -,,n, , 01~-('f-

,~rs• •nr1•F.1twts~. 
CALL q ITFnUT: 

TltANSFEQ ACCUIIIIJLATOR A rn IP: r 1voo17~ 
011/007RO 

----- -- -n fv7lo?q_O_ --------------------- -
!-11: 11 CC"! • • 96 • : OTV OMOO 
111ocnN • 'LO••·: 

---- --ci-rr-- 'ltiAO ---n-il! •CCUMUC,nnR ··w rn. 
Ol'JOO"lO 

Tl-4Et": - - ----- ·· ·· ------ · - orvooi-2-0-
CAl..L It IiFl)UT: 

1-!FXCON ··•-SUA STR fTMP:INlt-( TMP--:t nxT~1 ·;21_: _____ _ 
l'~C.nN a' •: 

nrvoo11130 
OIVOM40 

- l'lJVOOA-~ 
OIVOOlll60 

CMT~. ·~•DTIENT sTnREn IN 
----- -c:-,Lr RITEn t.: T: 

,MTS TF.)IPORAA'I' LnCAT[nN•: OIV~OA70 
·· -------- - - ·-- - - -- ----· OIVOOA~O 

Mt= X ,: n~t : t ',C 1 ; 

·- 114ncnN·- 2·· • t111CA•-=-----
C'4TS :s 'fNCR F.IIIENT THE QtJnTrFNTt: 
CA '-L R I n:l"!JT : 

rHVOOAqn 
DJV00900 

- ·-1: : vooq10 
i". fV(V<.120 
l'HV ,, CQ3!'1 ------------ - -· - ·--- ·- · ·--- ---------- -------f'.IT ~ 00940-
c, r vooq~o 
n (VO!'l9fli0 

WF XCQN"' '20': 
111 ncnN • , "RA, : 

-----C,..TS" ,.--, RQANCH FIACl<,r'! 1'1:Gt"-'Nflllr.-riF• : · - . - -- -- - ··· ·- --- - - nlil 11 0 4no·-
CA~L RI TFOUT: 

------- --Ml:')((:ON - • - ~,=-3 ,. : ---------
lill1Cn"I • • •: 
c ~rs • •n 1vrne ALGnRITM111•: 

. -::-a 1..L - RtTFnuT:--· - ----- -· - ·· - - · ------

---✓• !NCR F. IIIENT TEMPnRARY STORAi.E TNOF~ •I -- ------·-
TIIIP tn~ • TMP rnx + 1: 

- RET~RN: -

nrvOMAO 
n r vonqc;o 

- --- · - - · orvo1or,o-
orvo10 in 
0JV01020 

-- - - · ,, rvnra3ir 
orvoto4n 
n1vo1o~n 

- - · urvot<u,o­
nrvo1010 
OJVOtOl'O 

- - · ·- - - -- ··--- - -- - --- · · ·-nrvnroqn-· --- -·--- --- -------- -- - --- ------
''Wl n IV r l)C(; : 01vn11on 
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------·--·----------------------------- -------- . ·· - ·-·-----·- · 
FILE: i:XPCG PLtnPT A 

F.X PCG : l'RncFOIIRF: EXPOnn10 
F.xPoonzo 

ncL r·iii,:ro 110, en-. -exPci<fo3n 
2 TJIIIP_AnR CMAR 14); EXPOn04(') 

ncL 1 LYT AO -------..,.<~no, FXT. ________ E1POn050 
--------~z----=-u-,.:,anlt cMu < 41 : e ~ Pooo.~ ·o-

ncL 1 t nN_Ao (qq) E•T• E~P00070 
2 tnN_A~R CMAR (4); ~xo~oo•n 

- ·l'fe,:--:l'iot c~.u·---13 I Err·. --------1:XPOOO~O 
no1_PTR FIXF.O (4) FXT. EXPOOlOO 
no~ CM&R I~) F.Xi. EXPOOllO 

---· --,,in:nR-·---·---------F·rxEr,··- · -· ·141 - exr; -- ·- ---- F.xooo120-
~F.xcoN c"',~ 121 Fxr, exoon130 
~ocnN CMAR lq) EXT. EX?00140 

--- ---,."'T!. CMu·- ·----14•n F.xr.--------- Exo,;0150-· 
MEXAOR C~AR 141 EXT. EXPOOlbO 
T"'P rnx Ftxen 12) EXT. EXPl'I0170 

----sairrHr- o,,,q T41-;-- --- ··-- exi>o-01·s·o 
SCRATCl-'7. CMAR 141; EXPOl'llqO 

ncL q1ri:m1T ENTRY: fXPC~200 
----------------------------- ---- -- ~lCP00210 

/2 TM : .5 ~OIJTII\I!= RAISES 4 Nu•eER TO A P0lolER ., f:lCP00220 
E'lCP00230 

---·-·----~lrPO(l2'-0 i.. F)(t ')N -.-r 2-0 • : 
"'ncnN. •ARA•: 
C~TS • 'CREATE A ~CRATCMPA0 1 : 

CALL·-·R ITFr,un---

MF.XC0III • 1 01': 
----- MnCnN·--. - ,-,· : -- · 

C"'TS • 'LOCATI('IN 
CALL R rTF.'1llT: 

FnR•: 

------ -----------
Ml=XC'1N " 'X~': 
,.ncn111 • • •: 

-----c'",s-.. - • FJ'l7rTNeNT rr---------
Ct LL qJTF/iUT: 
SC"ATCMl • ~FXAOR: -----
HFXCnN • 1 !'b 1 : 

"'DCnN • 1 1 i)AA•: 
- ---- CM Ts-- ts E, 'R 1:$1 ll T7J1="r: 

CALL 1:tITS:nlJT: 

EJfP00250 
EXP002ii.l') 

·-- · . --· --· -· -·----- - -EXP002'70 
EXP00280 
EXP002<10 

--·- ---- ·--···--F.XP0()300 
EXP00310 
EXP•.')0~20 

- - ----------E"XPC0330 
EXP 0 0340 
EXP00350 

- ------ - ··----··e,.p·oo3·1io-
ExP00170 
EXP003AO 

· ··-- - - ----· - ·· -- - - -- -----.,exPocr:iqo-
ExP00400 
ElfPr,0410 
1:XP004-ZO­
E XP00430 
EXP0044f' 

----- --·Hnco111 .. - rvr,-:- · · -- -- --· ----·- -- · -- --- --- ----· ·- - - ·· ··- ·· ·- FXP0045o-
"'"CnN • • •: EXP00460 

- C"'TS • •;XP0NE~TIATI0N•; EXP00470 
- · ···c,c.L - ~ ren:11:--- --· - - -- - · - --- -- - -·- ·- - ·- -- · ·--- ·- - -- -· - - 1:xP-o04lftT-

-- MF.XCON • • 1 97•: 
·--··-· wr,cnltl" -s-.STAA~:- - ---- -- - -- ·-· . . 

c"'rs • •Tn•: 
CALL R nenur: ----- ·--· . -- . . - - . - ------
MFlCON • SUASTR(TMP_AORIT.MP_tnx,. 3. 21: 

----

exPoo490 
EX~00500 
eXPoo•,rn­
FXP0052o 
EXP01"530 

---· cx-P'OG5'"40-
EXP00551" 
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Fit.F: FlCPCG PLfnPT A YnUNG5TOWN STATE UN[VERSITY COMPUTER CENTER 

1111ncnN • • •: exPi,o5M 
CMTS • •ONE•: 

------C~A7":LLR!rinu~T~:------------- --------____ e.!_PJlQS.l_Q_ 
EXP005,i(') 
eoo05qo 

____ ,...£!._C_~~-'~--------------------------"' ,-~!l!L 
- 1140 .:1N • 1 LOAA': E<P00610 

C!-4TS • 'LOAD VALt•E OF•: Eto00621' 
___ c_•'-..Lll!Enur: ____ E~~oo~3o 

- F.~ 110064(') 
IF n;,2 • •LIT• TWC:N HEXCON • SUll!STll!LTT anllfOD2 PTltl, 
lF !'\112 a '!nN• T1-4F.N M::xcr" • SllA'iT~ITf'l'-'-AOD!r.P2-PTRI, 
IF r.112 • •TMP• TMe:N HeXCOPil • SIJIISTR(T~P_AnD(QP2_DTIIJ. 

3 • 2 I: EXPOo~;o 
,.21: er 0 oo~60 
3. 21: EJP00670 

MOCr.N • ' •: EXPOC~,110 
CMTS • 1 FXP<JNF.IIIT•_:,_________________ EXP JO, -~n 

----- CALL ~ITF.OUT: ----- -- ----E~:"Q"()O 

HF.XCm11 • ,,117,: 
---- --"'=ncnN • •st,,-,~:-----

CfllTS • 1 lNTn•: 
_ _ __ c;;_ __ .\L=-L JU .:r E nu T: 

MFXCQfll • SUA5TR(SC!UTCM1, l• 2): 
"'0CnH • ' ': 

----- ~CMTS • 'SCRAfCHPAO•; 
CALL RITFnuT: 

ME'XCON • SlJ"STRISCRATC•'l• 3. 2l: 
Mr,cn111 • • • : 
CMT5 • 'L~C!TION': 
CALL P.ITEOU~-T-:~-------

ex :1c-, ~ 11 o 
EXP()0720 

·--------- "fiP00730 
:XP00740 

--------~!~0750 
EJ0007t.O 
EXP00770 
exc,oo7•o 

- ·-- -----eXPno190 
e-rc:iooAoo 
_!;_~p_Q..~ 
EXP"l0!!20 
EXP00,1130 
EXC!{'l{'IIU••1 
e·iPo-o1'50 
E:XP00860 

HFXC~N • '27•: EXP00~70 
- "'nc~N • •~eo• ~:------------------ exooo~,11n 

CM TS ~ '!F EXPONFNT IS ZERn•: EXPOo•oo 
______ -: ~LL R 1 r ~,,,_,r-'-: ___________________ ---------l::g~:~~ 

E:XP0{'4J20 
1110(f1j,j a 1 I; EXOl)(l~'3(') 

----- C"ITS •- · • Gn-r,N Tl"l-·NFXT". ALGl1R.TTH11••· : ------------------,El(PObcf~ 

CALL Rireour: exc:inoq50 
- ------ -- -··1-1 ;::xc: 0111- .. - -;z:,•: 

"OCnN :a 'ARA•: 

exPooq.:.o 
·------ ---- ·---- e:t i>ooq·10 

- CfllTS • 'CREATF A SCRATCMPAn•: 
- CALL -- R-!T"i=n11r: . ----- ---------

EXP009M 
EX 1100990 

· - ------ - ·- - .. -EXPOlOOO 

_wc:xc:nN • · 1 01 1 : 

Mn:nN ~- , •=-- -
CNTS • 'Lr.C~TTON FOR•: 

_ CALL ~rrs:nur: -- - - --- - --· -· --------·- -
MC:Xf:ON • I xx': 
•ncn111 • , , • 

---CNT~- -- · • PR0~1Jt,...,-=--­
CA1..L II ITs:nur: 

---. 

.___ ____ ___ -- -- - ··-----

FllPOlOlO 
EXPl'1102<' 

. - - -- . ·- --- --- -EXPIH03!"1 

EXPOl0'-0 
EXP0l050 

- ---- -- ---- -- ... -- -- · · · --e-Vi>o'fdtto 
FXP01070 
EXPOlO'IO 

---- ---- - - - · - -- -- - · EllPOiOqO 

EXP011on 
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FILE: EXPCG PL InPT & YntlNC.STOWN STATF: UNTVE•SfTV COl"PlJTEA CENTE 

SCR.&TCM2 • MEX&OA: 

~"f:i'\ij"'.,"156"1 : 
,.ncnN t 'LO&l'I.: 

EXPOl llQ 
Ex:>01120 

---- ------ EV0113(') 

CMTS s • Ln&o acc11"'t1L&TCIR 
-----c·accHTF"nurr -

8 WfTM TM~E-•_: ______ _ 
e• 0 0ll40 
hPnt t5n 

-----Eic Prf[TI;o 

II= n1111 • 'LIT' fi,,FN MEXCnN • SllRSTRILJT ansnnPt PTRI, 
-----r-r.111 c--· t"l1N...,.MF.N-~t= xt i'lN .-51i1f5 TR 1Tn111 :., ,,~ I r,p 1:PTR ) • 

IF n1111 • •rMP• THFN MEXCnN • SUASTRITMP_AnA(nPt_PTRI, 

EXP0lt7n 
3, 21: EXPt'IU-io 
l, ·21: EXP0119·n 
3, 21: ex001200 

"'0Cl'IIII • ' •: 
---·--e,,n5 -• ---,MULTI :ti.,fEICFRON -TMIS--i..f,CATIOIII': 

CAL..L RITFntJT: 

------~xcna.. •4;:;: 
"'ocnN • • CLIU •: 

Ell?(')121(') 
--- -·- .. - - --- - . - - - -EX.PO l 2°"20-

EXPOl 230 
EXP01240 

------·---· . ·- -EXP0125o· 

EXP01260 
CMTS • 'CLEAR ACCIIMULATOR -----c ,i:1.-R. nimun--- --

.I': EXPOl.?70 
- ---------- --- - · - - -----EXPl)IT11n 

l•FXCO,.. • 1 Pl7•: 
- - ---,..r,c·nN -.-. STAA •:--

CMTS. •STORE THF. PRnnucT 
CALL Fl fT FnoT; - ---- ----

l 111 • : 

M=1 cn111 • SUASTR[SCR.ATCM2 • 1. 21: 
,..ncn"" • • •: 

EXP0!2GO 
ElCP01300 

. ---···· - ----E'(P013[0 

E(PQ1321J 
El1Pfll330 

----- - E <POi34·,,-

-----,,_rs--.,.- -, TM! S' ; - -------- ----

E.1Pl't 350 
EllPOl3f,O 

- - - --- -- --- --EXPl'll ;-ro-
CALL RITEOUT: 

,..nc n111 s , , : 

C,.TS • 'LOCATION•: -----· ,-, i.c ·•~·trFntJn------ --- - ··- · 

MF'(COIII • 1 17 1 : 

---i-nc,,N --.-, T!A-.--: 
CMTS • •T?.ANSFER. 
CALL RITEnur: ----- -

ACCllMIILAT'1A It rn A I: 

,::lfP013110 
i:XP01390 

--· -- ... - - ---- - Ex p·o f.4"1)"0-
EXP01410 
EX:001420 

·- ----- --- ·- -- -- - -EX?f'.l\43°0-

EXPO 144,i 
e,ont4'=1'1 

----- ----- ·--- -- --EXP0f460-

~ltP01470 
EXP014110 

- -- - ----- -- - -- - - ------e·xr:io r4"c;n · 
1-1r=:xcn111 • •21•: 
,..ncm~ • •111eo•: 

-oir~ .--, t i:-r1-1e MIIL"TIPUElf" TS ZFAn ; F"l<lT': 

EXP01500 
EXP01510 
EJrP01520 -
EXPl'll 531'1 
FXP01540 
EXP01550 -
EXP015"0 
EXP01'571) 

CALL AITl=nnT: 

--- - --,..i:1ecn~ :i·--09• :- ----· -- - - - ·-· 

"'"CnN • • 1 : 

C,.TS • •TME NULTIPLIER. LOOP•; 
·- -cn.c-ttITFl'.ltJir------ --- -- -· - --- ·· --- -- --- ---- - --- -

MF:XC!'!III • 1 4A 1 : 

·--lrf"i:nN -• ··•nec,•:·-- ··--·--- ---- · ·-- ·· -- ----- ·-
c,..rs • 1 1'1TMEAWISF. necREl'IEIIIT TMF MIJLTJPLIF.R•: 
CALL R. ITFl'11JT: 

--~PO'l5110"-
EXP01590 
EXP(')l600 

- ----- f'.Cl'Ol"f,10-
EXPOlf.20 
EXPOll'J30 

·- - - --- -- ----------------- - --- - - · - - ·- ·· - -- ·-· -einr(')l""rr-
HFXCnN • •it,•; EXP('ll650 

--------- - --- ----------- - ---- ·- -- --- ---- . -- - ----

--- - ·-
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FILE: EXPCG PL tOPT .. YOI/Nf.STOWN STATE llNTVEAS!TY COMPIITEA CENTEA 

1140CON • 1 TAIP: EXPC\U,iltO 
_____ _;;C:..,.""...:.T~S;... • 1 TIUNSFER ACCll"'ULATOA A TO R' .;...: ____ _ 

CALL RI T en11T: 
--------~e~x~P~Ji1tro 

EXPr,11,,.n 
EXP11UCJO 

MFXl".nN • 1 1\6 1 : 
------1111-,nc-s.;-; • Lnu-;-=------------------ EXP017QO 

EltPOl 710 
EXPOl 720 c1111Ts • • L nao ACCll"'"'-, TOA• : 

- · ___ ...;;C..;.;A;..;:L;.;:L'---R_I_T_F_n..;;;u.,T __ : _____________ _ _ ______ ___.~x--~_QJJ.1n_ 

ME)'C(llllt • SURSTRI SCRATCM2• l• 21: 
liln(r,N • ' 1 : 

--- c .. ·s • 'WI TM PRl"IOl!CT STORen•: 

EXP0\740 
EXP017'50 
EXD1'17M 
EXP01770 
EXP('ll 7,.0 
EXP017~0 
EXPn\1!00 
ex,011110 
EXPOlt120 
EXPl)lR30 

CALL A tTFnuT; 

.MFXCON • SillllSTIU SCAATCM2 • ~ • 2 i': 
MOCriN • ' 1 ; 

CMTS • 1 1N THIS Ll"ICATil"IN 1J 
CAL~ RITEOUT: '--------

EXPOlR40 
MFxr.nN • • q111 • : _____________________ ______ ~-00111,;n 

· ·i:incnN-;'lOOA •: eoo111160 
,•,, rs • 'A"" TO TMF PAOOIICT TME 1 : EXPOlt170 
c•:..L .illF~T: __ ___________Ex?o1••0 

--- -----~ EXPOlAqO 
'"'S:)'(QN • Sl!ASTRITIIIP_AOAIT'4P_Jnx,. '3. 21: F'l:POlCIOn 
)olr,cnN. ' •: EXPOl'H" 
C"'TS • 1 NOL TtPLICt.NO AT TMtS ar,n11ess •: ---------ex·1»·n·'i"qzn 
CALL AtTEOUT: EXPOlCl)Q 

"'"'~ "IN • 'IIIRA I; 

EXD01'1c.O 
l:'.<P01950 

cwrs • 1 RAANCM RACK TO AEGINNTNG•; -----~C~LL .... RITl=('ltir;" , ____ _ 

EXPOl9M 
EX1>01'170 ----Ex-on f"q AO 

,..Fxr.nN • •Ft,: 
----- -"'nCn"I = • • "-=------------------

EXP01940 
E:tll02000 

~Po2oio 
F.0021'.'2(' 
EXP02030 

----- ·- ··· - -- · - ---- ---· EXP0·2t140-

c,..rc:. •ri: l'IIILT[PLV ALGORliMl'l 1 ; 

CALL At TFr'111T: ·---

,.. r: 't CON 2 • 1\6 • : 
"'"CnN • 1 LI\AAO: 
CMTS-•-•TnAn· ACC(1MtiLATnlCii:--
CALL R.TTFOIJT; 

EXP02050 
FXP021)"n 

- -- - · -- --- -- . - ... - - - -FXP02070 

ex00201110 

---Mrx-c·oN. suA5Tst(Sr.-RATCM2. 1. 2,: ·--------- -- ·-- ·----· 
,.ncnN • • •: 

exr:,rzoqo 
exi:ioiion­
exP02110 

ClllTS. 'WTTI-I PAnn,,cT STOllEO•; 
----CALL. _RrTF.nur:-- ·-- -- · ·- ·- ·• . . 

M~x r.nN. SUASTAISCRATCMZ. ,. 
--Mr'lCriN ·•-· · ·q--- ·-----------

ClllTS. 'IN TMtS LnCATinN•; 
, ---~CALL RITFl"IUT: 

.+f:XCOIII • 1 97 1 : 

21: 

EXP02120 
. - - - - · Ex PO 2 l '3 o··-

E X PO 2 ~ 40 
EXP02150 --- - -----·- - - - .. - ---· ·-·-----· --- exM2n,o-
exP021 ro 
eic:>n21•n 

---- ··- · - · ·----- ·ex,02-rqo 
EXP02ZOO 

----------------·· -- ---- ·- - ·- · ·· . -

r--- __ _____ _ --- ----·------- . 

------
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--·-----·----------------·----- ---· 
F 11..E: F.XPCG PLinPT A YOIIN<;STOWN STATF. llNIVERSTTV CDIIIPIJTEA CENTER 

"'DCnN • 1 STAA•: 
C,.1"S • • STOAF Rl:511L T IN TMtS•: 

EXP02210 
exPn2220 

------cAi.c-·1rrr~rur·: ----------·--- . EXP02230 
EXP022'-0 
EXP02250 

--------,EXP022~0 
~FXCON • SUASTAIT"'P ADAITIIIP tnx1. 3. -----·,-r,-cnN-•-.- • :- - ________ .,,., 

C~Ts. •TEIIIPnRAAY STORAGE LOCATTON•: 
CALL A!TEl'lUT: 

MF.XCON • '7&•: 
111ncnN • 'l"EC•: 

---- -·- ·c,.TS" • · • DECRE'4ENT•: 
CALL RlTEl'.lUT: 

111ncnN • ' ': 
CIIITS. •~xPnNF.NT•: 

--- --·c,LL ·""' rrenun--· ----

MF.XCON • SU8STAISCAATCMl• 1. 
-.,.i,c;nN--.,-, =----------
c~,s. 'LnCATlON•: 
CJ.LL A IT!=fiUT: 

2,: 

21: 

EXP02270 
E'(P022AO 

--------- E'xl"o22~o 
EXP02300 
EXP023l0 

---·ex Potrt"o-
e x Poz 130 
EXP023<+0 

---·exP0215·b-
exPn360 
EXP02170 

---EliP0231l'O 
ExPn23qo 
ex0021ooo 

·--- -------,EXP024'i"ir 

EXP02'-20 
EX?02430 ---- ----- ---- - ------ .. - - . -E'i<POZ'-40 

MFXCON • •zo•: EXPOZ'-50 
•ncnN • 'AA&•: EXP024~0 
c111rs· ;, •--RANCH' ~t.CIC""TO "E"GTNNtNr.•: -- ·- · ---- - --- - ·- - --·- · -··exP()'2'-'?1r 
CALL AITEnur: EXP024AO 

EXP024qO 
----- --MFXCnN· •-•OF•;- -- --- ·-- ---- ·-- - -- --···- -- - "E°XP02500 

,.ntnN. • •: EXP0251n 
C•TS • •nF EXPONFNT[AT[nN ALGOPITHM': EXP02520 

- ·c1Lt: 1nTeoun· --- · · · ·----- -------· - ·-------- --- - - --·- -· exP<fi5·10---

exPoz540 
EXP02550 

.. ... ·--·--· - -- . ---·--- .. - · ---- - .. --· --·- ·- ----· - -- - --- -- · ·exP025"'~tr 
,,..,,_Inx • ,,.,,_tnx • 1: 
RE=TIJR"': 

EXP0257n 
EXPOZ5AO 

--·- - -- - - ----- - -- -- - --·- - - - -- ·- - - · --------- -----·- - -- . .. -- · · - - ···exP025CJO -
FNI') FXPCG: EXP02600 

- ·- -·- ·--· -

--- ·· --· ·-- ·-·- -- --·--·- • --·- - ---•-·-

----·-- - - -

----------

------ -- - -- --- · · • - - -- - . - ------ · . . -------

...._ ______ __ . ---· - -

l. 



-- --- ----- --------·-----------------------------------·-·•-·-- .. 

FJ L.F.: 50RCG ' 'l'OIINGSTCWN STATF UIII! VEQS IT'I' COMPUTER CENTEq 

s0R cr. : "" nc i:n11A F: S0A0 ·10l0 
s · 11 "1r,02n ----..n'"'c""•_-..,1.-----y~""~P..-_-,ro------------~, .... ,,,-, ~ fl--~- -----·-----SL . 'JOO~ 

2 TMP _AOA Clo!AR I 4 i ; SOIM0040 
nc _ LIT ,o ,~oo, FXT. ____ _,SCR~nn5o 

- - ------z..---~.,..L,,.t""r-_an-·•----------c,..•if 141: - - soRooi5'iio 
ncL 1 1n111_,n 1q•n ex -:- , scqooo7n 

2 tnlli AnR CM6R 14!: ___ SOACOOAO 
- - -..n"c.:-L.-..,., .. P-1----------- .-... o n T~f~--- so~ o,,oqn 

nPt_PTA FrxF.n 141 ~xr. soqoo1no 
n1t2 c,..u n, exT. s011OO11 ,-: 

- - -----,,,nPt°~l'TA- l=lXF.h---·141· F.XT,--- S0A00120 
HFlCCOlli c ... u I?. l EXT, s0qoo110 
MnCnN CMAA IQ) EXT, SOQOfll'-0 
c!itTS ------- -CMAR I 451 EXT, - SOi:fOOt ~;,-
Hl=X A DA CHA~ 141 FXT, SOAOObO 
Tl'!PlOII FTXEO 121 exr. s01too11O --- ---r. c~AT'CH --·-- - · o,.u -----·- -, 41; - - ·----- --· --·--s01too1'"0 
1n ri=nur e111r A": so" on •o 

SQR00200 
~AOfiTrN!:7.'°(iMPt1TFS-SOUOcAnnT7'h-THE-lliEAAEST" wi:4o['~NUl•fAF.A •tscrfootrr 

loC '((.IJI\I • 1 71= 1 : 
--- --..l"'!,:r'l'N - • - rcLR I: 

CMT~ • 1 !NITIA~IZF•: · 
CKL Ain=nur: 

---- -----•- ··- · 
M;::xcn111 • Sll8STR!TIIIP_AOR(TIIIP_tnx,. 
11ncnN • • •: 

1, 21 : 

---- -ar,s--s· ··ra1t1s11prr;--· - --------
CA i.L II ITF.nur: 

'" - cn111 • ' ' : 
c u r 5 z 1 4T ZEIIO•: 

S0A0022,, 
S0A002 'Jll 

.. -- - . -'S01t1l)'f"4i,-
S0Qti0250 
SOQ00?'-0 

--- - - -- - --s0Aoo2,n-
sO"OO2Ao 
SORO02qn 

- -- - ·-- - ------ - S'Olf0l)3"0o 
S~A003\0 
SCAC0:320 

------so~oM:3o-
so"o<n4o 

~AI.C-lf'TTF'1Un-·--- - -·--------- -----
S0R00350 
s~~0636b­
s0P.O031O 

M'= x CnN • • zo•: 
---- ,,.ocnN- • · • ~111 • : ·----

c•r s. 'CIIEATE 
CA L.L It IT F i1UT: 

A ~CRATCHPAO•; 

SOII003AO 
- -- - -- --------so1n.ro'31f'o-

sO~OO4OO 
SOll00410 ---- - - ·- .. - - - -- - - ------- -- . -- . - --- . . • . . - --- - - - .. - --·--- SOIIC"07.TO-

SOA0043n 
SOA00'-40 

··so11uo4~- · 
SOII00460 
SOIIOO'-7O 

--·- - ~,..c~ .. --~~-: -- ·---------- - -- ·- - · - · - - - ·- ···- -- --~0•roo--"n­

Ht=xCnN • •01•: 
•nr.r"I ,. , , : 

.. . C!ITT • . 1 lf'TCATTnN.:nR'r;··- -----· --- . 
CALL IIJT,;:nur: 

111nc n .. • • I: 
CMTS • •~OUARF. nF AIIISWf"'; 

-cat.c- lf"iTFl'lfJT :- - · -------­
SCRATCH• HEXAnR: 

----,..-= X'c,:,11t ·. -~o~:-- -·----­
Ml'lC nN • 'LOA~• : 

----- . -----·---·-- -- - -- · 

............ ___ _____ -

s01:tno4qo 
SCII00500 

-·- -S't'll '10 ~ r, 
S011OO52O 
SCII0051,, 

----- ·• - -- ·- ·- ·- · · -- ·- - ·- ·- -s011OCY'5''- •r 
S01100'50 
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LE: SOR.CG PL InPT A vn11Nr.STOWN ST HE UN I VEl2 S ITV COMPUTER CENTER. 

c.-rs • • L!'1An THF A ACCU••.J!_ATOA. WTTM': SOA.00560 

____ ...;C;;.;A;;.;L::.,l::....,;A-t,_T.;..;E::..;,,'-t;..a.l_T __ : ----------------------------S-"-0'-'A.QQ'570 

HEXCnN • SUASTA.ITNP_AO.-IT~P_TDXI. 3o 21: 
SOA005An 
S0A005qo 

_____ NO( 1'1N • ' ' : 
ci,,.rs • 'TME -.. UL TTPLI ~A. FA.CN TMIS LOCATT('IN': --­
CAI.L A. ITFOUT: 

OA.QOltOn 
SOAOO~lO 
SOA.00i't20 

---------~!Q.~~_(L_ 
MFXCnN • 1 4F': SOAOO~-n 
NOCnN • 'CLRA•: SOAOOb5 ~ 
C,.TS • 'CLEAR. ACCllllll~IL~4_T_O-'-A._A_•_.; __________ ----------~S.OAOOMi" 
CALL A.TTEntJT: S0A00~7•~ 

SOAOOt-~O 
_ ____ MF.XCON • 1 87_•~:____________ SOA.O()i't~ 

111ncnN • •~TAA•: SOA.00700 
CIIITS • 'S~OA.E THF. PROOIICT I~•: SOA00710 
CAl.L IUT_F(i• i_! :________________________ S0A00720 

---------"'---'-' -----,S:-:OA00730 

MFXCnl\l • Sll~ST~(SCA.ATC !•• 1. 21: SOA0074n 
-----"'-n_,cnN • • • : __ s_oA 001~..9 _ 

CIII~~ • 1 TMIS SCA.ATCHPAO•: S~A.00760 
Ct.LL 11. I TF.nur: SOA.00770 

MCl(C ·i.., = :, lJFISTA. ! sr ·; ATCM. 3. 21: 
.. ocnN • • , : 

SOA.007"r 
SOR.COHO 
<;OA. •1011100 
S .1A.00Al0 ____ c~TS. 1 LnCATION 1 : 

C4LL A t~Fi11JT: ---------------::S0AOOA20 

HE x· c 1"J N • • l 7 1 : --- -,..;:;c-:,N -;-.;- i:i4--, .;_: --

SOA00•3n 
SOAnOll40 

----·7 Cl~ 00 A 50 
c~Ts. •TA.ANSFE~ 

_____ c_r._t. 1
0 
_! i H /"IIJT: 

A'; «;CROOAM 
5011001170 -------------------------scR ooARil 

A,.;CIJ1111.ILATl'1A A Tn 

HF.YCl'1'11 " 1 27 1 : 

"'"Cn111 ,. 1 AEO • .: 
c;.- :-;-.fFr-.·ec,.-,.t-,L-TIPLIER ts ZF.An-;,; 
CA LL A I T FntJT : 

HF,rcr,111 • '09': 
liln(,N2 1 •: 

__ CMTS • •c:n111TI!III•!? WIT!-+ ALi.t1A.TT'"'ll11 ; 
· CALL -~tr1:nur: -- ----·· · ---- ·· ·- ----- -- --

SORO" qqo 
______ -,:s9...~ -~g_qoo _ 

SOA ,' 001() 
S0A.OOCJ20 
SOAMQ30 

-----socfo·oq4(l 
SOR00q'5n 
scAnoq;,n 

---- s0Rooq10 
SOA.OOQ~O 

MfJC('IN: 1 4A': SOAOoqqo 
E-----:.:."'OCnN---,n·ec,·;:-- -- - - - - -- -·-- -- . - ···- --SOROlOOO 

CIIITS. 1 0TMl:RWISF. neCRF:NENT ~llTIPllEA•: SOA.OlCln 

~-. _ ~~':~. R tTE~UT: -- --·----- - ___ ___ . ____ _ .. .. ~6:g-~g~~-
I-F1C.:: n111 • 1 16 1 : 

r----•~CnN • •TAS•: 
c:-n --.--.,.u,..~i:c"°a·cc111r1ui.:-, Tri• 
CA •. L II r nnur: 

, re, e •: ·- - --

~~ t CON - ,.- •·~6 r: 
"'nCnN. 'LOAA•: 

------------ - ·- ------- · · - . 

-------- --------

-- . - ------- - . - - - - --- --- --- ··- ----- - - · · -- - -

5orrn1040 
SOR()l050 

·--- - -- - -·-s0Ao10,,o 
SOA.01070 
SOA.!1101'0 

- ·- ·- ·· soqofoqc, -

SOAOl lOO 
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FILE: SORCG PL tnPT A vn11111r.srnwN STATE lJNTVEIISTTY CClf,IPUTER CENTEII 

C"'TS. 'LnAO THE ACCUMULATnR WTTH•: 

CAt..L "lTFOlJT: 

HEXCON • SUASTRISCRATCH. l• 21: 
"'ncnN • • •: 

---C!IIT s--.. NE"llliHfo110s..,.OR eor·N·• : 
CAL.L ATTEnuT: 

. ~lCCON"" "•-S-UASTA rs-c,u ror. -J";""" z): 
Mncm11 • • , : 

S01101110 
s01101120 
s0110113n 
SORO 1140 
S01101150 

--- - -- - --SOROlll'IO 
SOROll 70 
SQAOllRO 

--- - ·- -----~Olf01f9n-

SOA0120C 
C~TS • •TM(~ SCRATCHP&O LOCATtnN•: ------c,u IHTEnur;- ------- - · --· . . - ---------- .. - -

s01101210 
·- ------ ·- · s011('1t2?0 

1ai=xcn"" • • 91P: 
------"'ncn111 -.· ..-,ona • ;----------- · ------

c,..r s .. , ano rn TMF PRnoucT THE': 
CllLL A ITErlUT: 

M~XCON • SURSTRIT!IIP_AnRITMP_rnx1, 3, Zl: 
-ncnN • • •: 

- - -· - -- - cM Ts .-1 .. ,J er r P{·1 a ·!'J o-, r-·· TH r !, ··, nn-iri;·s·s•·: 
CAL.I_ AITErJUT: 

SOll0t230 
SOR01240 

··s011n12so-
s011012~0 
s01101210 

---- soqon.-o 
soi:101zqo 
SOROl300 

--- · - - --- -SOAOY3ft'I-

SOA013~0 

~-FX C ON---.--,-20; : 
1o1ncriN • 1 RRA 1 : 

--------- - ·- - ----- SOR01331J 
S0ROi34,;-
50AOl 350 

CMTS ••RRANCH SAC~ TO AEGINN?Nr.•: 
------CA LL A IT"FIJIJT: - - - .. - - --· --

Hic:)(('.(1N • 'Fl 1 : 

SOA01360 
- - -- · - ·· ·- - ---- · -so~ou10 

S0~013'110 

---.. ncriN . --- ,·· , =- - - -------- -- SOA013CJO 
-----· - · - -- ----soqo14cfQ 

c,..rs • •nF "'"LTIPLV SEOIJENCE': 
CALL AJTEnur: 

!-'S:XCON • 1 ll#l 1 : 

... :1,:nN .. • LnAA •: 
-------c,..rs a-• LnAn·· ANSw~ •: ·--- - -- ·-· ·· - ·-

CALL R tTEnUT: 

---- l-lFXCnN ··-. S08STIH~CRATCl4. l ~-·21: . 
Nt")(nN • • 1 ; 

c"'rc; • •s0u,11en t~rn•: 
-cAt:.,: · RT~nurr • - · - - - - - - - - --

1,0:xcnN • SUASTA I c;cR ATCI-I. 3. 21: 

S0Anl4t0 
S0R0142!J 

- ·--· --- --· - ---- ·- soRfil 4 30 
s =' A011o..:..n 
SOROl4 "t1 

-- -snAn~"4<'- n 
SOQ01470 
SO~Ol'-AO 

· · ·-· · --- ---- -·- · -s01101~qn-
s0Ro1500 
SCIRl'Jl510 

··-s-oi:to152n ·· 
S0A01530 
S011015'-0 

··-·- ·-- Mn(nN ··. - ·.-· •: - - ------· - - -- --- ·· · .. · soROl'i5(1 " 
CIOITS • 1 ACCll"'IILATnR At; 
CALL R ITFntlT: 

MFXC!1N • 1 90 1 ; 

"'ncnN • •SURA,: 
- - -- - - CMTS - -· •su8TRAC.THc011flf;fNAt r: -· - . 

c•1..L Atrenur: 

----- -rF nl'l • ,Ln~~l'f ...-~,rcc111 • "SIIIIIITRILTT_A11"10Pl_DTlfl, ~. 21: 
IF ""1 • 'HIN• THEN HEXCnN • SIIRSTRIInN_Al"lllfOPl_PTRI, 3. 21: 

S0R0151.0 
SOR01571) 
SOATll 5R(r 
SOROl590 
S0A01"0" 

· - S01f01610-
SOA011,20 
SOR(')ll,31) 

·soRov,:.cr 
SCAOl!,50 
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··---------··-·-·· . . - . . ____ ___ _ , _ __ - -·-· 
F [LE: S'lA ~G PLl11PT A YOllNt;STl'li.N STATE UNtVERSTTY cn,.PuTER CENTER 

IF nPl • •TMP' TMFAI HEXCON • SlJ"STRITMP_AnRlnPl_PTRI, 3. 21: SO""l~M 
S0"Cllb7n 

.. SOROlMIO 

ME~CON • '2C •: 
Mnc,,.. • •"GE•: 

_______ C;...NTS • '!F ANSW~II 
CA LL R t T l:!'11JT: -· 

SOR0169f'.\ 
so ~lQ.Q_ 

---------SOR01710 

S0"01721l 
SOROl 730 

- - · SOROl 11.n 
S0R01750 

-----~M~~~xcn~ • •o~•: so11n11,.o "'ncnN • ,-,-:--------- _____ __,s011 ci iifo-
c,,,n _c; • •nit F.OIJAL Tn &IH;UNENT, r.n TO NEXT AL(;OlttTI-IIII': 5CR0171110 

______ C.;_ALL RITEOUT: _SO"OlHO 

ME~ CO"t • "'TC': 
MnCnN • '[NC.: ------c~ .. ~T~S-;-.nTM~IIW[SF., 
C-'LL R nenur: 

M~XCON. SUASTRfTMP_AnR(T ... P_tn•1. 
1141'\CnN • • •: 

1. 2 I: 

CMTS • 'ANSWFR ANO•; 
-------C'-AI-L R [ TEO UT:--'--~-"------------

MC:'!(ON • Sl1"STRITMP A"RITIIIP tnlll, 3, 21: 
------,.ncnN • • •: - -

.-: .. ·rs • •RF.T11q111 rn•: 
<..,H.L It tT F_!1UT_: ___________________ _ 

I-IF.•COIII • • 20 •: 
-------'"'"Q'N. '""~ .'. .. L . 

C~TS • '50U4R[NG•: 
CALL RTTFnu.,.: 

SOROlROO 
SOAOllllO 
SORC'tR20 

--SOR01~3(') 
S011O1~40 

____ _s Oli_O lMJ) 
SOROlll'-0 
SOAO~II-.(') 
scqo , 1111n 
soicif~qo 
s01101cion 

____ s011 .:,1q ,n 
s·cii ~ i :frn­
SOR ,) 1''30 

_ ___ ~CIIOJ_:l_'tl'_ 
so1101qso 
SOROlq,-n 

-------- s01101_cnn 
SORf'll q11t:1 

SClfOl<l<lO 

------------~-·---------------.. ______ ________ ~OR Qz_QQn 
MFX(•N ~ •e2•: s01102010 
MnCnN •. • •: SCA02020 
CMTS • •RnuTt"'E': S01102030 

-------,CALL RftFnur ·: - - ··--· -- ------ ---- S01102040 

/* tNClt~~ENT TF~PnRARV STQRAGF tNnF• ., -- - ·-- · - ··--- ·-- -- --·- - --· ·- ··- ·-

r ... P_t"X • TMP_tnx + 1: 

RF'rtt-"I: 

S:1111'! SO~CG: 

----------------------

- ------------

SClR0205(1 
SOROZOM 

--- stiq oiO~O 
S0R0211RO 
SCIA070Cl0 

- s011.0.non 
SOA!'2ll!' 
so11r2120 

-------------------. - ------·-···-·- ----···- - -- · .. - -- --
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PLinPT A YOIIN(;STnwN STATF. UNTVERSTTV Ct"l,..PUTER CENTER 

ROLNCr. : PllOCEOIIRF.: Af'IT 00010 . 

------~--,-,,.-:--=-=-----------,-=-:::-~---= ~=----------:11~!'-~ 
t"ICL. l LIT_TAL ,,on, EXT. A~tono3n 

2 LT_NTllY CMU (Q): A0f0004<' 
___ _,.o~c,:.:1.,....__L,.___--;.I n'-"111~:-•-'c-o-=---,,.-------'=-CJ-CJ--"-1 ---~-= ~!• ~ __________ •nJ ooo~ n 

2 tnN_&f'IR CMAA (41: A!"II00l),r,n 
net.. MF.XCON C"'U 121 EXT. Anf0007('1 

~rx:nN c~~_a _ ___ , __ CJ""'l,.__fxT. Rnt.o~ 
------CM.TS C,_.U .1451 FlCT. AOTOOl'CJO 

OPl_lllTR FTlFn 14) ElCT. AOton1nn 
___ n;.,;.;...!'2 PTSI____ FllCF.n 141 E...!!..: At1tnn110 

RITF.OilT ENTRY: AOT00l20 net.. 
Anron13o 

✓- THIS lltOIITINE RFlnS n,u FROM '"' JNPIIT DF.VJ~F-•~I _________ A_tlO~.l~ 
Af'\100150 

HFXCnN • •~6•: Antnn1~n 
,..ncnN • •tnAA•: 11n10011n 
C114TS • 'L!lAf'I n&TA FROM INP11T 1 : AOIOOlRO 
CAL.L R!TFOUT; AOTOOlQO 

---------__________ R-0 T~IUJl!'_ 
Hl=:tCON • •SUBSTRtLT_NTRYIOP2_PTRJ. l, 21: AOI00210 
MDCnN • t •: Ant 0022n 
c,..TS 2 'OF.VICE AT THIS AOORESS•: Rnto~un_ 

--c,1..t- iC1T1=nuY: ·-·· AOI00240 

MFXCON • SUASTRILT NTRYIOP7 PTA). 3, 21: 
MnCnN •, •: ~ -
C"'TS. tp,iro ACCll"'IILATOR A, TMF.N': 

_ _____ c_~L.LAJ..!F.nt~JT_: _____________ _ 

HF.XCON • 1 97 1 : 

RnI00250 
ROJ002 6 0 

7i"nTo<f2'fo 
ROT002AO 
11nron2CJ0 
q"f-°100300 
1to1no31n 
Ar,J r. 0321'1 

- -----~......:~~ ;'\ • • ~ ~~:: 

1 

~--A-T_A_I_N_V_A_R_(A~l F• : -----·--------A-n T cio3jc, 
CALL RtTFl'lUT: 

Hl=XCl'lN • SIJIISTR I lf'IN_AORI IJPl_PTR I• 
•ncnN • • •: 
c~rs. 'NA"'F. AT TMtS AOORE~s•: 

-----~C4LL RtTF.nur: -- --

~FTttRN: - -----

3. 21: 

AOJ00340 
RnTQ035n 
ROI00360 
AOT00370 
RnT 003~0 

· ---RniooTq""i, 
ROJl10400 
Rf'lf00410 

- - ------ - IUH00420 

ROI004l0 

----------------- ·-- ·-- - ----- .. - . 

------------ -- ----- --- ------

-----.------·----- . - ··---- ·------

---- ---·· - ·· 



142 

FILF: WTnllTCG PllnF'T A Yl111Nr.:TOWN STATF IJNJV!=ASTTY COMPUTER CENTER 

wTnllTCG : PIF,Ct=n,1111=: WTOOOOlO 
____ W!..Q.QQ.92~-

LI T _.,. l!L 1,;001 evT. WT000030 
2 LT_NTRY c,..u (qi: wTn00040 

_____ n--'c--"L=---
1=-----r-111

-AO_I nN_ AnA -----------~-~! ! --H-r; ~~~g~~~~ 
nc1. Ml=ltCON CMU 121 EtT • WTnOOC'ITO 

111nr.r,,-, CMAA ___ r q) _J!•. wTno(I_~ 
- ~fi r ... Aci 1451 i=n. wTonoocrn 

1Pl_PTA F i •cn f4 • F•T• WTOOOlOO 
______ np7 jllT'Q _______ FUFn _(_'- ' ... . ~XT: ___ ____ ·- WTOOOlJO_ 

nc1. ~ITEQIIT ENTRY: WT000120 
WT000130 

/• TMI S AQIITINE WRITES OAT& TO AN OIJT~UT OEVJC_E •I___ Wi 000140 
- -----WTl)COi50 

"'EXCON • •q6•: 
'40Cm1• w 1 LOAA 1 ; 

------CMTS • 'L0AO OATA STnRen lN VAA!A~L~•: 
CALL RI TFntJT: 

~,-.,::-iN • ' ': 

wTaorn~o 
wTnnr,110 
wTnoo1110 
wTnoo1qo 

__ WTOO.Q.100 
WTC!l'\0210 
WTO :l0220 

--------=c_,..T -: .. I AT TMtS arinRFSS INTn ACCllllllltLAT,,R 
CAI.L RITEiiUT: 

A.': WTOOO:?,n 

M!=XC:1111 -. 1 IH': 
------,.ri,:ri111" ; ·•~TU,-=-----------

CJIIITS • 'THEN WRITE IT TO•: 
------~C~A~~~L---'-'RlT!=OU,:..;..T~: ________________ _ 

W"l'.10t:i2.:.0 
wr11no2~n 
wT-,:,r2-.i' 
wr ·:1,o;nn 
·-1T c-·,02•0 

_________ wrnoQzqo 

WT000300 
... Fxcn~ • SUl!STIULT_HTRY111P2_PTRI. 1. 2): WT0003ln 
"'"C,,N • ' I : --------- ___ WT.QOO.U!l 

-------C-JIIITS • 'TMC OUTPIIT OF.VICE RES 1ntNG•; WTn00330 
CALL RITFnuT: WTl)0034('1 

WTQ0035(1 
MEiCQN w SU~STRILT_NTRY(OP2_PTRI. 3. 21: wrnoo,~n 
JIIIOCnN • • •: wrrnn31~ 
C'"TS • • AT TMI 5 MFX An!'~ESS • : _______ ---- _ WTOOf'HC 

------CALL -lftfFriUT:· ----- ..,TnOO :" H'I 

AFTl~N: ----
i:: 111 ri wrn11rcr.: 

WT0004 0 0 
wrnoo41n 

- - -- ·• · - - - --- · ·- - · ---- · wrnoo420· 

WT000430 

-- -------------- -------·----·--· - ·-- ·- - - -- -

·- ----- ----------- ··-·------ - --- · . -·--- -···-----

--- ··•- ·--- --------- -- -- - · ·- ----· ---- ·-· ·· - - ···- ··- ·----

------ · -----------·-- ·· -- -------- ---

-----------·- - ------- ---- - ·• . - ·• --



FILF.: G1"15UfllCG PLinPT A 

GOSUl9CG : PAnCF.1"11JAE: 

14J 

YOIIN/'.'.STOWN STAT!= llNlVERS ITY CnlOIJTEA CENTF; 

c;nsooo10 
Gnsoo~ 

1100) EYT. GnS00030 
2 LAfll_PTR F TltFn I 4 I • GOSOC,040 

---------"'2 __ ...,G_n_,_nA=-------·--,,-F~J_x.,,.F._n I~,_. GOS0005 n 
2 8RANCI-I (MU re,. GnSOOObO 
2 DESTN FJxFn (4), GOS00070 
2 nFFSET FtxFn (4): Gnsooo,.,, 

____ n_C_L. __ n_P_l _-11....:.TR F J X Fn --(4)- ~ X T , ---G('IS O OOQt" -
nP2_PTA FTYFn (41 F.YT. Gnsoo1on 

______ ,,11::,ccn ... ____________ c ... ,R (;? I F.XT, -------~rySOClJJQ_ 
"'"c-,,.,. - c;:.,11 c «.T --,fx",. ;- Gnsnr, 12n 
C,..TS CMAII (4"i) F.XT. r.nsoono 

------""""'F...::C..;;;A.c;r,A F txFn 15 1 F.X T • r. ,,~n_~ 
J FlXl=O Il l , G0S00150 
r.r_r~x Ftxi=n 141 E1tT, c;nsor,i,.,n 
L.1111 PTR FTXF.n '~' -- l=_!T: GnSOOlli._ 
RITFO~T ENTRY: GnSOOl"" 

r.nsoo1qo 
____ /_•_T~"4JS Rn~1!_I~F HO~l=_i r.ns1 1!11 nESTl"IAT11"1111S ~Nn 1"1Fl=S.f_T<; F~ ______ r.o_5np;:,oo 

PRnCFSSlNG AFT~ cnfllPLETtnN ni: Cl"1JIIPJLATJnN ., Gl"1S00210 
GOSM220 

___ ...;../:"_~Tn~~'- IN~fl..!__"'ATION r~ GO TA'!.!.£._!/ ______ _ _______ r.fliQ.Q.ll!L 

LA8_i>r::_,r.r_1nx1 • LIN_P~: 
r.nsoo240 
Gnsooz,;r, 

r.n An~:r.T 1nx1 • nFCAnR: 
------ ~" "i~c.-.,r.r:Tiix >-.. i;i:li;wi-c-• -= -----­

nFSTN1 r.r _1nx 1 2 nPt_PTQ: 

GOS002,C,0 
-------:Gris nr, fie, 

G1"15('02itn 
GOS002qn ______ n_i:i:~er, r:_!,._I nx 1 • nPl~TR: 

-----Gnsno300 
/• RJ;SFO'I/F CORE FnR JIJMP t NSTRUCT ION LA T[:A •I GOS00310 

r.nS00320 
nn J~1 rn 3 ~Y 1: 

"'"YC1"1N • t xx•: 
·-------G~S00330 

r.nS00340 
wncnN a •xxirxxxx~x•: 

---------CWTS a •~RAMCH tNSTR~t-,C-T=1n=~-- TO~~ FJLL~n TN L&Tl=A•: 
r,ns 003 s., 
G,,SOO,M 
GOS0037 •1 C4LL R tT~QIIT: 

___ F.NO: _____________ _ 

r.r_tox • r.r_rnx + 1: 

- - -- AFTl"'flt:-
FN "l r:ns11~cr;: 

r,nsorn.,,, 
------:GOS003~ 

G0S1')1)400 
Gl'.lSOO'-tn 

- -- - - -- - ---- - ------G-nSM4Zn 

GOS00430 

-------------- ----------------- ---------

- ---·--

------------------------------- -- - --- ---------

------------ ----- --------

---- - -·----- --·- --- - - · ··---·----- ----
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FILE: c;nTncG PL tnPT A YOUNGSTOWN STAT!= llNfVE115ITY cn111P1JTFA CF.t.!TF.11 

GOTOC!'; : PRnCEl111AF: GnTOOOlO 

OCL GnTRL 1100) 
____________ c;ri r_Q!l.02..!L 

Err. r.~rooo10 
2 LA~_PTR FT <E11 14 , . GOTi10040 

__________ 2 ___ G-O.._!.l)lt FI ~fil __ _;IL.."U • ___________ r..!J.l(Hl~ 
2 8AANCtt r.MAA l~I. GOTOOO~O 
2 DESTN FTXEn (41. GnTo0070 

________ .;::.2 ___ nF __ F..._S..._E_T _______ F"--T·!FO L~.1 :__ r.nTQO~ 
l'CL nPt_PTR FJxen 141 EX , . GOTnnoqn 

nP2_PTR Ftxen 141 EXT. GOT001on 
______ l-'FXr,oa1 ______________ Cc--M6._A _ ___ 121 F'X'l'. ____ Gr'iOQ__!J(!_ 

MnCnN___ CMAA ICJJ -Fx·;-.- r.nroo120 
C"Tc; CMAR I 4t; I FXi. r.nrnn 130 

______ nt:CAOlt FT XFO I' I l=XT. --- _ -- r.nron 14n 
J Fr xFn I tT~- - r.nroo 15n 
r,r_rox ~rxen 141 exr. GnT001~0 
LIN PTII FTXFl1 141 FAT: G'"'T00170 

----=n"""c,,_L--=11-=1-=r~cilJT ENTRY: G,.., TOOlll~ 
r.nrn111qo 

,,. TMTS 11n11TtNE STnllE<; c;arn nFSTfNATTnNS uin nFF<;F.T<; FnA 
------PAOCES~TNG AFTEII cn•PLF.TION nF COIIIPTLATJnN *I 

-----'-'r.r,T Q 0;, no 
c;nrn -121r. 
r.nT0022n 
Gr'TOOZ3f! ,,. sTnRF INl=f~ATin~ IN ~TA~Li: ., _____ _ 

LAR_PTR1r,r_rnx) • LIN_PTR: 
r.n ADRtr.r 1nx1 • nFCA~q: 

------~RAiifi:.1Gr:1n·11:1 • •r.nrn ; =------
nEsrN1GT_1nx 1 • n.Pt_PT~: 

______ n~F_F_~~ETl(;T IOXI • OP2 PTR: 

/• ~E5i=RVE cnAE FnR JIJ"'IP INSTRUCTION L4TEA ., 

"" J•l Tn 3 AY 1: 
1-+i:1tr:nN • •xx•: 

.. -· ·- --- --· --GOT00i.:..O 

----- -----

GOTOO;?"in 
r.nT002t<,0 
r.nroo2n, 
GOTCICl2AO 
r.n"'0".'2CJO 
c;r., 0(\300 
r, r rno31 n 
c;rirno12 r. 
G•1Tno33n 
r.nroo~<.o 
r.nrno -:: 50 ~n ( nN. 1 XXXXXXYXX•: 

---------c-~rs. 1 ARANCH INSTRUCTTON - Tn RF FTLLE11 TN LATER•: G~Tr-03~0 
C~LL RJTEOIIT: 

GT_tox • GT_JOX + 1: 

lfJ: Tit Rlif: 
i:'ln r.n ,ncr-: 

r,n;nn310 
r.nToc,311n 

---- - r.nrorqCJn 
GnT00400 
Gl'lT004!(' 

- - ·- .. r."nt0042f1-
r.nToc,43n 

-----·--------------------- ------- -- -· ----

------- -------·-- ------ . . - · 

-----------------------------·-·- - ------ --- · - ·· · 

--------
- ---·- . 
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PLtnPT A vo11111r.srnwN SUTF. IINTVl=ASTTY cn,oureA CENTER 

RTANCG : PRncen111u:: RTAOno1n 

--------------------------,----,-~-c::-,,,----------=•=TAO~<ll.Q_ net.. MFXr.nN CMAA 121 ~xr. ATAnor,1n 
•mcnN CHU IQ) exr. ATAOn040 

______ C_"4T 5------=---------~CMAR I 4~ I -~X_T_:~ _______ A ___ T_A~O~~ 
l"CL. At Ti:OIIT ENTRY: ATA00(}(.0 

MS:lCCON • ''3QI; 
------•ncnN. 1 ATS~•~:---------------·---

RTAono10 
___ AT~ 01'10111_ 

RTAnooqo 
1UAC'l010f1 

____ A!AOQ!..1_.!'_ 
AHno12n 
AT~OOl~O 

C"4TS. 1 AFTl~N FAn~ SUARnuTTNF•: 
______ c __ ALL Arn=nur: 

RFTIIII.N: 
_~_!10 ATANCr.: _____________________ _ 

-------"-ALl!._001~ 

--------------------------------------

------------------- ---------- ---------· 

-·-··----·--·----·-·------------ ·--------·- -· ------

------·------------------------------ ------------

--- ·---•·- - - - .. ----- ·-··- ·· ·· 

--------- ·--- - . . . - ----

--- ------- - -------------- ·-·----- --- - ··- ·-----

---------- -------- ------- - ----- -- ·------

------------- . --- · ·· · -· .. ·-· -----·--··----

--------------·-. 



A 

"IVINCHG : PRncFnwu=: 

neL 

146 

YOIINl;STOWN STATF IINIVFASTTY cm•PUTEA CENTER 

AAAOOOlO 

"unoo~ 
1,;on1 Fii'T-; BAA00030 

2 LRL_PTA FTxen 141. flAA00040 
________ _,2:-,,---'L""'""'L.._A;;a;M;.;.;.;. ______ ~c_MA~ ___ 1 __ ~ ;______ AR ,ono-1!L_ 

r.nT"L 11001 F.XT. RAAnor~n net. 
2 L&"_prq FTlCEO 141 o 8Ra00070 

________ ...,2 t;~~'------------FT~fn l~I~ ----·------"~AQi'!nA'l_ 
2 ~RANCH CMAR l'il, 8AAOO~qn 

•2 OF.STN FTXFn 14). AAAOOlOO 
2 nFFSFT FTXF.~ (41: ----~B=R--'-'AO.nl.1.2.... 

MFXCr,111 CMAR I 2) FXT • "IUOOlZO 
111nr:nN CMU 1q, exr. 8AA00130 
e111-;-<; C'"AA (4'i) EYT. !A&00140 

------,.nEt-•"""o'""A-------------F·11o=n 1 5, F xr. -----e"iiAcio 130 
r.r IOX i:rxi:n (4) F :CT. l'RAOOlMI 
n FCn I? ST ·----------=F-:-'Tc-:X-::F,...n ___ f:--:c; I F YT• _______ R_R AOO 1 70 
NFXT:_anR CHAA I 2~-- AAAOOlRO 
nFCAO, _<;AVE FTXFn 1,;;, 8QA001qo 

_____ HFYAOq ____________ _,r."--.M ~R ____ I_~~ T~•-------fl-'-R~A=OQ.Z!'~ 
.LAt.._! :' Y Ftxi::n 14) FlCT: RAA r, 1)21 (1 

OCL ACTFr.1,T ENTRY: FIAAnn ::: 2n 
---'-neL ncMXCn ENii:tV:_____________________ f.l!_A_f)fil1.Q_ 

net. Hxncco,,.--ENTRY; ~AACtH40 

---✓• THIS_An11TtlllF A5SIG111c;_!lf.~UN~TnNS rn _AA4NCM STATJ:IIIENT_S _., ___ _ 

GT_l11X • O: 

R0:.\002-;n 
e~~ooz ... n 
AJiA00270 
8AA102AO 

______________ _ !'1..!_AO~ 

/• AF.4n AG~ T4RL~ ENTRY *I flRA00301'l 
!RA00310 

_.;;;;e..::c'"'o-'1-'-: __ ..:.r.:..;r,__,1:...:.o:...;x.,___•__,GT 1nx + 1_;_ ________________________ euo~ 

✓• IF P~ANC,.. l_=NTRY IS RLANI(. AETIJAN rn MAIN ., 
flll AOOBO 
8AA003"-0 
'IIUOf'l: c;o 

IF 111/UNt:HIGT_tnx, • • • THFN AJ:TIJAN: -------. -=8A4003M 
IF IIIA4N( MIGT_l0Xl • •GnSWP n,11:N 

nn: 
!A A003 70 
PIQ L\003111'1 ·------.B,iAnn~n ----ni=c,nq--r.n:,rmTI;'Ctr5x·~,-=------ --- - ---

H~xcnN • •Rn•: 
111nrnN • •JSR•: 

cioo · ~-i"Jfi1-40-·rn-:c;,1~Ani"1T t iiiET;·---- · 
CALL A 1Te:n11r: 

8AAnr '-1lO 
AA Ar 14l0 

-- ·- ·-------_.AA71042"n 

------- . ---·-·· 
fl1U/'!04~C, 
RIIA(:'(1441"1 

----i:\ifAC\'l4'io 
811Ati04~0 

on WMTLJ: 1neSTN(r.T 1nx1~•LRL PTR(LRL ,nx11: FqA00470 
-----~ .. L_tnY· • LRL:1nx-. 1: .. - - - ·- ·- ~-----·-- ia : Ao,,4·;:10· 

e~n: P~A~ n"'qn 

HF>ftolii -~1Js1,nT.-c·u,·,u ui°l_ rnx > ;- 1-;- :n =-------
111nr.11N. , •: 
C~TS • 'IIIF.GINNINr. AT TMJc;•; 

l'AA00'500 
BRA-OCl5Ti'I-
AAAOl'l520 

--·n:u.-·,nr~n,1;: ---
ARA00530 

------- -- - ---- RAA00540 

HexcoN • SIIRSTRILRL_AnAIL"'L_rnx1. 3, n: BR A00550 

---- ---------------------- --------

------- -- ----- ----- -·----- - --- . -- - -- ---------

-------- ·--- ------



------------· ·· · ·-- ·-· · ····-----··------------- -- ·- -------
' 

"'OCON • I I: 

C"'T5 • '"'FMnRY LnCATTnN•: -------------,-1 c•n-n·o,1r:---· ------------
"1:14005,_0 
!!AA00570 

-F.IAAOO"Jifo 
l'IIU00'590 Gn rn ~o<,1: 
AAA006nO 

-----------------------------------------~~•00~10 
IF OFF5FTIGT_rnx, • 0 TM!N 

nn: 
--------------·m:r.Alllf~G"O:-"M. rr.T _:-1nx·1•-=-: ----- -----------

l'IAAOO,t,2n 
AAAOOl,3!" 
°l!ATMt,40 

MFxr.nN. 17c 1 : "A!OOj1,'5,, 
"'OCON • 'J"'P': 8AAOOt,,.0 

- - ·-- --011rs·· .-, Jtt"4P-Tni·: --- -- -- ----- ---- - -· ·- -·· - --- AA!OOt,7h 

CALL RITF.OtJT: !ltAIJ06•0 
AAA QQjl,90 

-- - - - -- .. --ARA0070n 

IHU007l0 
AP!00720 --·-,-o ,f/11l·no-
BAA007,.0 
l'IRA007~0 

- - -- -fllAA01'..'7l,0-1-'l;XC!"llil a-Sl,-e-s~ I L'-L:-•n•n LAL~-, nx r; l. ;-· 2 I : . 
Ml"CnN • ' •: eRA00770 

~~A" !'.' 71110 
•. ------ AAA007iftr 

CMT s • , r .... rs• : 
- -----------,u:· ll:TTF."1111T:· -------

M~XCON • SUASTAIL~L_AOA(Ll'IL_Tnx,. ~. 21: 8RAOORO('I 
!HU,10111 l O 

··-aooo/120 
"'"C 1'.11'4 • I I : c~~-• ' MFx- 1nn11"Fs·s• =------ -- ----- - - ·•· 
CALL A ITl=Ot!T: 
Gn TO AnOl: 

·-i:,-.n·: ·- .. - · ------

OFCAOA • r.o AOR(r,T rnx1: 
----~ElCi.0111 ;.· '7E 1 =--------

"'ncn... • , J"P,: 
C"'T5 • 'JIJ'4P TO•: 

--CALL -~ rTFntJT: .. - --------------

L'-L_tnt ~ 1: 

AIU ,101'l0 
ARAOOA40 

. - -- .. - - · - · - ··ARAr,r;11150 

AR A.)011,_C, 
A•unoq7r, 

- - --- - · - - - ---8RAQOll...-0 

AAlOOll<:11' 
Bil Aooqr.o 

- -------- -All ~::,"l)<}lo 

- - ·--·- --·- -- - -- ---- --- --- · -··-- - --- . - -
SQ ~r,nqzn 
8Ra ,,oq3n 

--- BR 1o·nq4 11-
nn WHILF 1nF.<;TN(r,T_1nx1~•LAL_OTRfLAL_t ni11: 

LRL tn( • LRL rnx + 1: 
- 1=111n:·- · --=-- - · -- =- -- --· · · · · - - ·· - ·· ·- ·· - --- · 

M1 AntlCJ 5'1 
~R .A(l(lqi',Q 

· · - - !'R ano~n·n-
RRAtiOqqc, 

r:c•n~ ~AVF. • nFCAnR: BRAooq90 
- - - ---cALT--..iricca"': - · ·- · · ·- - -- ·· ·· ·· - ·- ·-11111,nrooo··· 

n~c,n11 • necnesr • '-: ~R•n1010 
CALL nr.Mxcn: ARA01020 

----- -- -..,cTCr,111"-. · c;u111c;r1t1Mi:x,rrsr.-1 -.-·z, ·:- - --- -- - -- - -- -- - -·- ·e•uonnrr 
111i::xr _AnR • SIIRSTR f MFX.AnR. ~ • Zl: 8RAOl040 
OFCAnR • nec,n• c;avi:: AA!Ol050 

- --- - ·- 11t,iC!"llr• ~ · '"1·--:-- . . ----- --- ·- · ·- - --·-·· - - - - - · - - -- · ·- · - ·e1tA'71(jt,(r 

Cl'!T<; • 1 TMt~•: 
1 

!\AA IH070 
C3LL RJTi=nuT: ~q•n1n~o 

- - - - - .. n:xcr,111 • MF.TI'::,;nR~- ·----- -- - -- -- · -- - ·· - ---,.-~ArTt("Tq('r 

•nr.nN • • • : "'UO 11 oo 

- -- -- - ·- . -- ---- - -- - --



148 

A Vn!IMGSTOWN STATE tllll!V!;RS_I TY C0'4PtJ TER CE"ITl!!R 

C'4TS • •wF.x annRF.SS•; 
------:C~A,-=LL RI~T_F.~nu __ T_: ______________________ _ 

Gr .TOAOOl; 

,..,01110 
BRAOl 12~ 
8AA0113<i 
BAAOl 1'-0 

__ F..;.N;.;.0;.....;;9a...A;...A;;..N.;..;C:a..M.;.;G~•::a..-_____________________________ ....,.B.;.;.R.aa=AO.l.UQ... 

--- --------------------------- ·--

---------------------------- --------·- ··-----

--------- ------------ ------- -------

----------------· ------ ----·--·--·---

---- --------·- -------- ----

--------------·-----·-------·- -·- --- ··- --·---·------

------- ·· - ·· · -- ·-· ----------·~· --- - --



149 

F ! LE : IIIF/lCi, PLIOPT A vnm.ir.srnwN STATE UN!VE"STT'l' Cf1MPUTi:Q CEIIITER 

NEOOOtll'1 
_Nf:ClOn_C' ~-

l T114P _An (70) F.XT. NFOOOO~n 
2 TMP_AnR. CMAA (4): NE00n040 

____ n.;..;c:.:'----.".!JJ.J'.'--=---------------F J..!.f."'"'n __ _,_1 '-J_~xT. _ _ _ _ _ _____ 111 e .:., nno 2fl 
nP2_PTA FtxFn (4) exr. NEOOOO ... CI 
l•FXCON CMAR (2) F ( T. NF ·.J0007n 
MnCnN C_!-1~ 1q1 exr. NF~(IQCAO 
C114TS C!-'AR (4,) FXT: NEOOOOCJn 

net.. A. I Tl=OIIT ENTRV: NF0on1nn 
. .. _______________ lllf9~CIJ.1f'.I_ 

,. THIS R.~ITINF GENERATl:S cone FnA Cl"INntTIONAL ~AANCMINr. ., NE000120 

MFX CON • 1 96 • : 
,..r,cnN • 'L0AA': 

- -----CNTS. 'Lnan FIR.ST 
CALL A. ITFOLIT: 

AR GIJIIIENT I : 

Ml:XCON • Sll"5TiUT114P_A0RfQPl_PTRI• 
"41')(~N • I I: 

C"ITS • • 1111rn •cc1111111LATOR A•: 
- - -----C~ALL R.fTFn-GT:-

3 • 2 I: 

MF'lrCOIII • 1 90': - - ----..,.Mc::n,..,c=-=n·,.. 7,51j~6' -=------------
c,.r s • 'SWl ':~.ACT 
CALL P. (TFOl}_T: 

NE.JOn13n 
NE00014 -, 
NF000150 
NEOOOlt-0 
NFonn11n 
IIIFClOO l •O 
NFOOOlCIO 

______ NF_CO_~ 
111eooo21n 
Nl" ,'J00220 
IIIE.:1 '1 0210 
lliF0 ')0240 
NF0,,0250 

_ ___ NFl'.'!002_6CI 
NF00027n 
'11F0002"0 

__________ · -·--- ____ NEOnnzc;io 
NECI0030n 

..,.FXCl"IIII • SIJFISTR.ITMP_AnR.(l"IP?_PTRI. 3. 21: NE0 00310 
_ _ ____ "4ncri111 " • •: ____ NFcool20 

CMTS • 1 i:~r,"4 FIR.ST AAr.llMENT 1 : NF.OOO'BO 
CALL RfT;nur: NE000340 

Ml="< CMN • •z~•: 

NF0 ,10~50 
NF0003,._0 
NEO!'l037n 
NFOtin3AO 

"111'lCnN ,. •~NF': - ---­ ·-- ·-- ··- -- - -- ;.,-F::·no~rQ,,-
CJl'TS. '!F ~F.SllLT OF C!"IMPAR.ISCIN rs TRUF 1 : 

____ ___ CAl.L ~ (TFntJT: ____ ____ -·--- ---·-··· · - · ··· _________ _ _ 

1-i Fl((:t'JN • 'f); 1: 
1111ncri111 • , , : --- ----,-,.rs~-.-~ H~,c·Mli'1fiij:·xr-s·t, ,1=.,.e-Jii •f•: ·· -- -- - - -- · -
CALL R.J?Fri ll T: 

R.FTIIRN: --------------· -· - - - ---- - - -- - ·· · 

---- --------· -------- -· ---------· - -- --·--• --

-------------- ---------··- ·-·· - ·- -- -- -- --- - ··-

- - ----------------- --·- ·· - -----
....... .. . 

"'Fo:10400 
Nf:CHl041'1 
NC r ,.., 042iJ 
'-.I FOl'.'".14~n 
NCC(IQ441'.1 
NF000450 . 
NFOtin4 ... n 
NE00047n 
Nl=l'.'I004AO 
NFOOQ4C:M 
NF000500 
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FILE: Critl!EOCG PLJnPT A vn1.1Hr.HnwN <;THF IINTVEIISTTY CO!olPI/TElt CENTER 

CONEOCG : P1tncEn11111=: 

f'ICL 

1 TIOIP_An 
cr .. onn2n 

1701 ---°eiT. Cn"4M030 
2 TIOIP_Alllt CHAR f4); CnNr n040 

nPt PTR 
nn_,-i'R 

____________ F~T YFn I 4 I F.XT. Cf'!~Jnn~ 
FTxFn 141 F.11T. cn~iooo,i,n 

HFXCON 
_______ ,..ncnN (MAit l?l FXT~ cn~00070 

CMU 1q1 ExT. cnNQ.~ 
C"'T<i CMAA 145) EXT: cnN00090 
R [Tl=/11.IT ENTRY: CnNOOlOO 

---- ---------- ------- __ ___ __ __ cnNnou_g 
✓- TMTS litOIITINE Gl=NF.RATFS cnne Fnlt CtiNOITJnNAL ~IIANCHTNr. ., cn1110012n 

cm•ont 3,1 
✓- C~PA~ F. A;lt;ll~F.._N_T'--'S::;.....•_;..1 ___________________________ cm.inn_1t.n 

MEX COIII • ''1ft' : 
"'nCnN • 'lMAA •: 
C"'TS • 1 L'1Ani= ~~l~R~S~T=--A~R~G~,-,-,.-F.~.N--,.T-•-:--------------
CALL R TTF.nlJT': 

Ct'1NOl'll 51l 
cnNOOlt',n 

____ C('l!II00\70 
cn111001110 
C('lNOOlqn 

- ----------~-----------------------------'CnN~.!l_ 
HF.XC(1N • SIJ"'-TRITMP_AORlr.Pl_PTA) • 3. 21: Cr.11100210 
"'ncnN • • •: c:.11100220 

-------=Cc..."'TS • 1 !NT~~L.1TOR .1•:___ CnN0,QZJ.!L 
CALL R[TFnur: cnN00240 

___ ~FXCON • 0 90 1 : 

111ocnN • 1 S1111 A,-:-----------
CIOITS • 'SUBTRACT 
C4 LL R TT l=(JtlT: 

cnNr,n2sn 
cn~ 1nz,.,n 
cn1110027n 
CilNOOZRll 
cn111nn2qn 

---'""'cc;--nNoi;3no 
Ml=XC(lN • StJIISTRIT"'P_AnR(nP2_PTAl, ,. 21: C!1N00310 

______ ,.nCl"IIII 2 • •: ___________________ c_~OJB2n 
C ... TS • • F!Hl"' FIIIST AR(;lJIIIFNT•: cnNQ03lO 
CALL RITF.nur: cn111onJ4n 

cn11Jno35n 
✓- cr,Joip U E A Mn . I'll ;_·-N-C-,H-•-1·------------------------:cnNO ~3 ,,-() 

cn111on 3 70 
Ml=XC(lN • 1 27': ----,.iiC -,,..--_ ·,A=E-=o..,.•_: _________ ----- ---------- cn111nn311c, 

cn~oo,qo 
cnN00400 C,.T S • •tF R~SIILT 

______ CALL q tT_!:~l_!__:_. _____ _ 

"'ncni-. • , , : 
----c"'r~ • •~~4NCM rn NFXT STATJ:,.--EMT•: 

CALL It{ ri:nur: 

lfFl'fiRN: 

i:"'n cn111i::ocr;: 

cn111no410 
· ----~--- cnN<in4zr, 

cn111r,o t. ln 
CnN00440 

- CON00450 
CnN004MI 
cn111no47c, 
cri111ci<ii."in 
cnN004qo 
CnN00500 - - -----------. ·--------- -----·-· . . -- ·----

- - -------------------·---- -- - ··- ·------·- --------

------------ -------·-------- . ------·- ·-- --- ·--------

--- ·- ---
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FI LE: I. TCG PL IOPT A VOIINI.STOWN STATF. IINIVFRSTTY cnl'IPlJTER CENTER 

L TCG : PR ncenuR F: LTC00010 
______ L.!.C.!2...n.fil.!'_ 

OCL TMP_AD 1701 Err. LTC00030 
2 Tl'IP_AnR CMAR 141: LTC00040 

____ n""c""L._ .... n"""P_,\._.,111_r_R.;.._ ___________ _.F...,r rFf1 ___ L'!1-1:x.I.,~ _______ L~r~c ... a~n~o_a;_n_ 
nP2_111TR FTXFO 141 FIT. LTCOOO~O 
MFXCON CMAR 12) FrT. LTC00070 

_____ .....;..,._n_,c'-'-n'-'-N.:..._ _____________ ...,,C_~A~---' q 1 _ F_rr. _ _ L TCQQO ,.!'_ 
CMTS CMAR 14'51 ~XT: LTCOOl)qO 

nc1. R ITFl)IIT FNTRY: LTCOOlO!'! 

____ /_*_T!• I S RnoT-INF. r,-FN-ER_A_T_F_S-COnF - i:mt--Cn_N_Oif"i°n~-AL-~i·A_N_C_;.·fr,1c;-·• ·1-- - - ----lli~i°i~ 
/• C:'JMPAR E ARi.1-'fll-F.;..,. III_T.;..,S=--•_/;_,.. _______________ _ 

l'IOCnN • 1 LOAA': 
----C-MTS. 1 LnAn FIR~T AR(;UMENT 1 : 

CA LL R t T i:nu T : 

MFX CON • SIIASTCI.IT"'P_AnRIOPl_PTRI • 

"'"(""" ,. . ': ; • z): 

- --------c-cwrc:; • I f IIIT n ACCIIMIIL A_T_C,_R __ ._,_: ______ _ 
CA•.t R ! Tt=OUT: 

L rc ·10130 
LTC0til40 
L TCOOl '50 
LTcon1,i.n 
LTC00170 
L fcoo1110 
LTCOOl"ll"I 

____ LT...c..rut2rJL 
LTC00210 
LTC00220 

_ __ Ll.<;_0..n.un_ 
LT r: 00241) 
L"' : ~0250 

MF XCnN • •qo•: LTCC02~0 
- --- .. ncnN ,. 'S IJ"'A'_:___ L TC00270 

C"TS • • Sll!HRACT SF.CnNri ARr.lll'IENT 1 : L rcon2ll'n 
ca_'::-..!....li! c:_n_11_r_:______________ _____ L rcnozqn 

-- . LTC00300 
MF xr.nl'I "' St .IP, STR I TMP _AnR 1nP2_P TR l • 3. 21: LTC003 10 
fio ·") r"nN • , , : _______ L re ,03 zo_ 

LTC003 ~n ----6,: -; ,. • F~(lM.FIRST A~illMEIIIT,: 

CALL R ITEnuT: L TC0034 i'1 
L rc r,01,;o 

-------~L~T-C003~ 

t,1F.l(r.n-. • • 2n 1 : 

Mf'CnN • '"LT•: - ·-- . --- -
CMTS"' '!F RFSULT nF CnMPUISnN ts TR•JF•: 
CALL RITt=nuT: 

LTf. 00 370 
LTC l1 !'13AO 

- - ----- ---- i::t cno 3qn 
LT : 00'-00 
LTC()0411'\ 

-- ·- - - --- ----- - - - - l TC 00420 . 

HFl(l':!1N • 1 0 ;•: L TCM4'!0 
,.ncnN • , , : 

- -----C~MT<; • •~qANC:H Tn NF.XT STATt=MF.NT 1 : . 

LTC004'-0 
LTcno1..c;n 
L TC004h0 CALL Rrrc:nuT: 

FNn L.Tcr.: 

l TC004 7n __ ,., ____ .. .. .. --- - - - -- --- - - - - -L 1C "1()4110 -

LTCO('l4q0 
LTC00'500 ------------ .. --- · -- --

- - ---------------- --- ·- - -- -·- -- --- --- - - - ------

---- ----- ------ - ··-- ·-- ---

--·----- - · ---------- · - - ·--- - - -- .. _ .. ·- ·- -- - - - -

----
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FIL.E: t;TCG PLIOPT A vnuNr.SiCIWN STATE IINTVEltSITY COIIIPUTER CENTER 

GTCOOOlO 

-----~rcnnozo 
OCl. TIIIP_AD 1701 FXT, GTCOOO~O 

2 TIIIP_AnR CMAll (41: (;TC00040 
___ _,,,...;C:.:L.=--_,e:,p 1 PTR ___________ ---'FIX Fn I 4 !_ ·- EX_T •- _ _ ___ GTC?Qn '50 

n~TR i:Txi:;;---, "', Fxr. r.rcooo;i,n 
l-lFXC:nN Cl-1&11 121 EXT. GTC00070 
111ncnN M!R _ __ I 'll FXT. - ---- GTCOMAl'I 

---~~fs___ CMAA 14~1 FXT: r.rcnoo~n 
ncL. RITEOtJT ENTRY: GTCOOlOO 

--- .. ----- · - --- - ·- - - ·- · ---·· ·- - r.~ooun 
,. THtS RmlT l NE GENERATES cone FnR CONO(TIQNAL ~RANCMING ., GTCOOl20 

.,. cn,,i~uE UGltMENTS ., _ _________ _ 

MFXCON • '9e,': 
NOCnN • ' LOAA•; - ----~c,..,s • •LnAO FIRST ARGll"'ENT•: 
CA l.L R I T f:l"IIJ T: 

r, TCOO 1 30 
_ E_T_C 1'.Q~JL 

GTC001'50 
GTCOOliltO 

_______ r.~.T~CQ_Q.l..!!2._ 
i.TCOOlll O 
r.rc r: 01qn 

- ----------....,..--:-,"-~---------------------------;.-'--'. T'-"-C !1 !12.Q_'.L 
MFXCON • SlHISTRITIIIP_AORl(IPl_PTAl• 3. 21: GTC C',02 1 11 
111nrnN • • •: GTC00220 

_ _ _ __ c"'TS • • JNTn ACCll"'!l!....ATn~R-=•-• .... : _________________ _____ GTCOO~ 
CAL.L AtTFQUT: GTCOl"241'1 

MFXCn"I • '90': 
,,enc nN .; • Si"IAA• : ----··- -- -·--
C"'TS • 1 5 \JIHRACT SFCnNO AR!;IIMENT•: 
CAl.L ~ IT£()~JT: _______ _ 

GTCOOZ'51 
GTC00l"'n 

· GTC00271'1 
r.TC002AO 

. ·---···- ___ r._T_C.P.9'-~ 
r.rr: n o30 0 

Ml=X(ON • c:;11P«;TRIT•P_AnA1n112_PTAI. 3. 2): r.TC Of\31,, 
111ncn111 • , •: _____ _ _____ ·------- - ---~GTCflU.~ 
C"'Tc; • • f:RQN FIRST AIH,IJIIIFNT •; GTC0013n 
CAL.L RtTEnur: GTC00140 

---·- - - -/ • COIIIPAR~ ANn BRANCH •I 
GTC GC 3'50 ----G-T=-c ofli;'°o-
GT :: 'lOHO 

M~XCO~. •ze•: GTt OO~AO 
- -----1111ocn111 • '"GT•=-- · ·----------- - --- r.Tcoo :1 qo 

CJ141:. • 'IF R~SIJLT 11F CC,MPARTSnN IS Tq111=t: GTCOC'4()C 

- -----=c~'-:.L._ ~_ITin.!_!.T_: -------- - - ·- ·- · ···- - - - - ·-· --- -- -R{i~~~1} 
MFXCON • '03': r.TC00430 
Mn c:n 111 • • • : ___ r,rc no440 
CIIIIT < • 'ARANCM T~ NEXT STATE~FNT•: GT ~00450 
CALL AITEnuT: GTC004~0 

GTC0047n 
cti=f111tN:·--- - ·-- - - - ·-· - ·- - ·· - · - - - -----GTC004AO 

GTC00490 
FI\Jn GTcr.: GTC00'500 - - ---· -·-------- ------·-·--- ·-------··- - -· ·- ------ -··- -· 

- ---·---·--- · - ·· 

- -------- ----- - - - - - ----- · --- . - -- -------

- -- -- ------ - --- -----·. - - -- - ---· -- - --·. - · ·- -- ···- -- ----
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FT l.F.: r. coeG PLTnPT • 
GFOOOIHO 

_____ ___ _ _ ______GFOQOl')2n 
TNP_~ri 11ri, EXT, GF0noo3n 1 
2 T"'P_AnA CMAR (41: G~000040 

__ n'--C~l.=---'-n.;.;.P_LP!q FTXFn __ {.4.1. JH • ____ _____ r,_~_OOQ.5.L 
nPZ_PTR FJXFO (41 FXT. r.eocoo~o 
MFXCnN CMU 121 l=XT • GE000070 

______ 111ncii_N ____________ ~c--""u _____ 1CJ1 ___ E~T. _Geoooo•o 
C"TS CMAA l'-51 EXT: GEOOOOqo 

!"Cl.. A YTFnlJT ENTRY: r.eoor.100 
_ - - f,~000110 

,. THIS Rm1TINE GENEAATF.S cnne FnA cn111nTTTn~AL RAANCMING ., GF'lOOtzn 
GFOnn130 
GEOOOl'-0 -· · -·---- - ----- -·- -- --Ge00o1 so-·-

MEXCl"lN • •q6•: 
"'r,cnN • 'LOAA.: 
C .. TS • • ;_ rur, FIRST ARGUMENT•; 
Clll.L R ITEnt!T: 

MC:Xr.!J!\I • SUl'STA(T"'P_4,,A!r,Pt_P .. Tq)• 
•ncnN • • , : 
CMTc; • '!NTl'J ACCIIMUL4-r:JR 1. 1 : 

~ • 21: 

------,,CALL IUTEnur: ------- ---

GE0001"'0 
. _ _______ Gl=000170 

GFOt:'OlAO 
GF.000100 

__ __ GF0002n<'' 
GF000210 
G!.=0002211 
GF000230 
GE000240 
GEClOOZ'iO 

MFXCON • •qo•: GF0002~0 
l'll'.ICnN • •SURA•:-·--------------· -· - - -- -- -- - - - - ·· - - ·-· -GF.00021·0-

c .. rs • 'SIIRTAACT SF.CnNn ARi.ll"'ENT•: GF-00!'12~0 

- - ---~C&l .. L _1urcn11T: ·---- ------ -- - - ---- - -- GFOOOZCJO 

MFXCnN • s11.-;;TIUTNP_AnA(OP2_PTAI, l. 21: 
llt!"ll:tiN w I •: 

CMTS • •s:qn1111 FtA5T 4RGUMENT 1 : 

C4LL R[T!:nUT: 

1.1Fxcn111 • • 2c •: 

GF000300 
GFOr•0310 
GE0_9nu_n_ 
GFOMIBO 
r.=oonJ'-C\ 
Gi::000350 

. - - - · - ---- ---c;F~Or~,,i,-
r.s:000370 

--~ .. l')CtiN • 1 111Ge:•·=-· -------------- - - - - - - -- ·- - · - · - ·--· --
GE0003•0 
G F.f:.'1')0 3q(i­
Gr::ono400 
GF01')0410 

cr,,ers,. ,yc: RES11LT m= cn,..p,qrsn"" rs Tq11F 1 : 

_ _ ___ CAl.L_ A JTC:'1UT: _ ____ _ _ _____ _ _ __ _ ___ _________ _ 
·· --- - ---· ~~onn42o-

fWlfl(". -- , 'lf a I I: 

.--- ---CMT~. 1 AAANCH Tn NF.XT Sfi.TFMF.NT•: 
CALL RITF=nuT: 

GFl'.lnO'-~" 
GFOl"'C44(' 

·- · - --- ·- - - ·- · GFri(in4·~-n-
r.s:or,o'-6n 
G!=00047n 

- - - -- - . -· . . .. . .. .. .. .. . - - --Gi:0no4Jlin . 
GS:0004c;n 
r.eooo-;oo 

;----------- - -- --------------------- -- -- ·- · · - .. ---·- -- · ·- ------

------·- ---------- - -- -- . · - .. 
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Ft1.E: LF0CG PL lf"PT • Ynt1111r.srnwN STAT!; IJNfVERSTTY C0"4PUTER CENTl:R 

LF0000l0 
LF00002("1 

T,.P _AO 170 I EXT• -------i:·.::ooon-~n-l'lCL 
2 T"4P_AnR CMAA I 41: LF.Of!0040 

net. 1 L TT AD ----'-1500)'-------E"--XT._ __L~.!'?i!_'!L 
2 - L[ r_,rm CM-AR 141: L =0000,-0 

nc1. tnN_Ao 1qq1 exT. t 2 ,00010 
Z 10111 ,nR CMAR ( 4 I: L ~c 1001'10 

tiCL nPt_PTif __ __, _ _________ Frxen (4) =xT. i.~o<fooqo-
nP2_PTR Frxen 141 i:lCT . LF.000100 
n!!l CMU n, FXT. ------· LF0Mlln 
n??. C,_.AR 131 --F.111"·,- LF;000120 
MF.lCCON CMAR 121 =:f-. LE000130 
"'ncnN CMAR I q) Elll.! _______ __ LFCOOl40 

------OIT.if° CHAR (45) F.X': Lec:1001,;n 
l'lCL RlHOIJT ENTRY; LEOOOli,0 

--- t..F.0.!'.'1 U.!1_ 
LFOOOl"'O 
LF00l)lQ0 

___ .... /_•-=C[l~P .!~-~G!J!!F -.r~.._ _•_._ ________________________ l.f.0_Cl_Q.Z.O.(L 

MF.XCON • '96': 
LF.000210 
LF".l00220 
1.,.eo_no.zJ.!L 
LE000240 
LFC00250 
LEO OOV,,, 

_______ t_F_n'jT---,r,..pi .. TMS:N HF.lCC0N II SllASTR I TMCI _a()R f ~Pl_PTR) • ~ .2 I: L E0110270 

r,:: nPt • '[nr.t• ™"'"' MEXCON • SIIAS'!'IHtnlll .1 111t(f1Pt DTsn.3.2): LF0002AO 
IF nPl • 'LIT.• TMFI\I MF.XCnN • SllASTR1:_rr-Af'IRlnP1-1:1u1.,.21: LF0ri0ZQ0 

------,..ncri,.; -.. -,-· ~--·· . - ---- -- ---· - - ----- - ----LE·l00"·"0 

C"4TS,. 1 l"fT ;I ACC!l,.IILATnll ••: LF ·J003 : n 
CALL ~ITF.f'!!!_T: LEOM:20 

------~ ----- LF.00033n 

.,.n(r.111 .a tl; \ JAA•: 

C,..TS • 's, j eTR acT SECOND Allf;11'4f:N7 
CALL A tTFc'IUT: 

LF ·J00::\4() 
Lt:OOi:l350 

-- ----- L~000360 

LE=Cl0037n 
LE00031'10 

IF r,pz: •TM!" TMC::N H!=Xcr')N • Slll'ST~ITl'•~_Ar~lnP2_PTRJ.;.z): - .. LEO<fc,-3qo 
IF m•z • 'ION• TI.IF"t HEXC(1N • Stll'STl( 1n~,_~n1t1nP2_11-~1.1.21: LE=0-:'10400 
I_F _nP2 _ •_'LIT 1 _TI.IFI\I MF.XCOllf __ . _SIIASTAILJT_t\f"IQlnPZ_PTA).,.21: __ LE0!)04l0 
"'ncnN. • •: Leonn'-zr. 
C"'TS • 'FRO .. FIRST ARGUMENT•: LF000'-30 
CALL AITF.nur:______ ----- LE000440 ----- ----- ------- - ·--i_~c::-'Jon1.5i, 

/• COMPARE ANn i.RA~CH • I LE0004t't0 

- ·i-ls:l<CON-.- •·21= 1 :-- ------- . 

M!'CnN • 'IIILI=": 
CIIITS. 'IF Al:SULT nF CO,..PAllISnlll rs 

- --cA1.1.-1nTi:n1 ;-1-------- · --- -- --- · 

MFX(('!N • 1 03': 
------.. ncn~---. •: ·--------

CMTS • •AAANCM Tti NEXT STATFMENT•: 

LE000t.7n 
l FC Ciilt.li"o-· 
t_;OOO'-qO 
:_F000500 

•· -__ e~on ~n-,,-
u=,looi; 20 
LEOonc;3n 

- ----- - --· - --- LC000546-

LE000550 

··--------- ------ -- ------- - - -- -- . 

------ . ------
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·----··---------·----·--·-----------------------------------
FILE! Ll=0CG PLtnPT A 

CALL It IT FOUT: 

_F_lil_n_L_F_O_C_G;..: ____ _ 

vn11111r.srnw,. STATF U,.IVEASTTY CO"IIUTEII CENTE" 

LE0005M 
LE000570 ---------,.L-Ecioos110 
LE0005CJO 

_ ____ __________ LEOnObOO 

-------- --·- ------------

- ----------- ..... 

·------··--·· ------------

------------. ··--- ·- ··-·---·-·---·-------

----------------- ·---·- ---- -- -

··-------- -- . -- ·----

--- -------- ---- - -·· - ·-· --· - - -- -·-- -· --··· --

--------------------- ·----- ·--·· ·•·- ---···---··----- ----- .. . --- ----

-------- . ·-·-- --- · - -- - . 

------- - . - ·---- ·- -- ---- . ----··. ------·----- -

.._,__ __ -- ------------------------- ·- ·- -- --·--- -·- ·-· - - ·----

--- --------- ·---• ·· - ·- · ----- ·- · ·-· ··•-- ·--· . . ··--··- ·•- ··· ·--·· - ·· ··· 



156 

FILE: MxnccnN PLinPT A vn11N~STOWN sure IINfVFASJTY COMP\JTFR CF.NTFA 

M'<noonu, 
Mll'000020 

Ll'L_l- --, '501'°1 --- 1:XT • ··- - ·---··------- H~:JOOOJO 
2 LAL_ DTR F nF.n I 4 I• MXn000'-0 
2 LAL_AOR C""U I 4 I: MXOl100'5n 

-,r~l'fFC-nes r-- ---·--------~rxi:n- ·-- , '5 ,-··exT ;· ·-- ···- ··- ·• ·--·-,• xnn0obii-

l. FT XF.O I 1 J • MXOC,0070 
A CMA~ I 11 • MXOOOO"n -------x---------- ------FT:-<F.n--· o; ~ - --- · -- ---.-- Mxnooo·qo-
,_ 
FACTOR 

----- LAL_rn·r ·----

FJxF.n ('51. MXOOOtOO 
FTxF.n 121. 1-1xnoo11n 

--F[xF.n· ·- 14)-F'l(T: - ·· ·-----M)(00Ct20 

1-'Xl"00130 
/• TMIS ROUTTNF. CONVERTS A f,IEX CM&AACTFA FTFLn Tr:i A necJIIIAL ., Mxni,011.n ----------------·· ... - -· . . - · ·-- . . -- ·-·-- · ... ,cno·o15o 

nFCnEST • o: MXOOOlf,0 
nn L • n TO~ AY 1: f,1)(000170 

------ - 'l-•· SIJASTR fl. 11t:,·AORTLAL_t nx r;-4-L ;-11 f-· -- - ·· ·--- . MXOr'JO fAO 
X :a VE~IFYI A. 1 012345n7!Jq• I: 1-1xnoo 1qo 
IF X • 0 THEN FACTOR• A: Mll'000200 

------------,~ ,-.--.·, -,--Tl-f~fr'"FACTOA.-~- 10·:--· --·- - ------ ----- ---- - ·M:rooo2ro-
IF A• •~• T~F.N FACTnR • 11: MX0002211 
r e A• 'C 1 TM~N FACTOR• 12: _____ MX00~230 

---------!<:4--•-•n•·TMFI-J"-FACTOR • T3: --·· · --· --- - MX0002~--
r~ A• •F.• TMEN FACTO~ • 14: MXOOOZ50 
IF A• 1 F 1 TME~ FACTnR • 1'5: Mlf0002~0 

- - l'r" ·• . FACTOR"'• ft 6 •* L7 :- ·- - -- - . ·- ---- · .. --- -- -- ..... .• MXOOCZ70 

nFcne~r • OFCOFSr + 8: Mxnnn2~0 
,=11111: MX0002CJO 

--- ~FTfllOf: - - -- --------------·-- · - - .. MXOOO 300 ·· 

MYl')Q0310 
F"'n 1-1xnccn111: MX000320 - - ---·· .. ·-------- ---- -----------·--·---- ·- ·· --- ·- . -- --- . . --. -·- ···-· --

--------------·-

------------ . - - - ·- ·--- •·- -- - --- ·- -- · - ... - .. ·-

------ · --•· ·-·· - ·- ·----------- ·-· - · --

-------- . -· -

- -- --· 
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--------------- ·-··-·--·--·------··------------
FILE: MFAOING PLinPT A 

MEAl)ING : PAnCEOlJAE: 

StM ow--,,., flfr: 

YOUNGSTOWN STATE UNJVEAS ITY CC114PUTE11t CENT EA 

MEAOOOlO 
MEA0002'l 

------,.,M~AOO~~,,-

ME•000..0 
PIJT FILE I DATAOUT) PAGE: MF..400~ 50 

- ----pi-1ri:-rci:1-nATA-OU'TJ"Sl<"IP-el\l1fol'4NeMON1CS F• ,-rx,i~,.-ATfoTi:--MEAOOCH,4'-
PUT FILE I DATAOlJT) Sl<I P EDIT C 'Ml=t• • 'MFX• • 'nee Tl4AL • I MEA00070 

IXl~I. Al3). X17lo Al~lo X17lo Al7ll: _____ MEAO,,~~O 
- -----..rrrFTCF"",orrA011TI-snrm-rrrr annAess •~ - , cni.rF111n • ~- ~n·ooo·cro 

•cnNTENTS•. •cn,01e111Ts•1 IXl5). Al71, X131, ,,~,. x121. MFAOOlOO 
,U~I. Xl7). Al"II: I-IEAOOlll'l 

fflr-,:ni:- IOAT'AntlT°J-SK f 11 : ___ --- --- ----··- ·------,.EAMUO 
AETIJltN: MEAOl'll30 

FIIIO MFAOtNG: ______ MEA00140 

----·------------

--------- ----------

------- -------

- ----- ·-- -- -------- --- - - -----

--------- ----- -···----· --- · ---

-------------------------------· ···--- -------------

--- -----·- -· ---------- ·---·-- --- --·-- ·-- -------

--- ---- ------- - ------· - - ··- -·---·-----·-· - . - -

- -----------------·---·- - - -·- ·· -· ··-·· · ··-•· --· · -- ·· ·-- ·---

--- ---·- - --- - - -------------- - . - - · - . - •··-- . - - · -- -- -- - · .. . -----

--------·-- -- - -- -- -- ----·- ·-- - - . - --· - . 

--- - ------ -

---- --- ---· - ·- - ·-------··- ··- - - ··- · - - - -·- ·· - - ·· - . - ------

- --- .. - - ···-- ··--



F : :..e: flCMXCn PLIOPT 

{lCHXCn : PRnCEOIIAf:-; 

i'fcr:---µE if l OR 
M 14) 
N 

• 
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YOIINGSTOWN STATE llNTVFRSTTY COIIIPUTEA CENTEP 

nCMOOOlO 
OCM0i" !"20 

CMAA 14,- F.xr-;--- ----nCMC'~-,;30 
CM&R 111, DCM00040 
FIXFO Ill, OCM00050 --------l= fXFn----.-,_). ----- ------ OCMOOOiii_n_ 

" C ------- -- -------------
ncL 

nee •oR 
O&HOIJT 

FfXFO 151, OCM00070 
Frxen 15). OCMOOO•n 
'FI xen-·-121 ; -- - - ---- ·- - --- -OCM00090 

FTXEO 15 I F YT: OCMOOlOO 
PAll'ltT: OCMOOllO ---··- · -· ·- --- - - - ----·- ·--·----- - -- - -- - -- - --- DCMOOt20 

,. tl'lttTULIZF•/ 

FNn: 
N-1:--

/• IIFGtN C~NVFASION •I 

, • necanq: 
nMOOt: 

- ----,r,;-i ., n,: 
C2:RIINCIIII: 
0• I 111rn t A • l t, l I + 1 : 

OCl-!00130 
OCM00140 

- - OCM00150 -
DCM001,.,0 
OCM00l70 

. --- - -·-• -·- •---- -· - - - - OCMO!HM--

OCMOC\190 
oc1-1on200 

---------- - -·---- -- --· - -- ----- - OCMOOZfO .. 

nc1-100220 
ncM00230 ·---------- -- · · -- -- ·- - ·-· - --· ocl-l'M7.•o-· 

--~HrN, - • Slllf~ - I 1 01n·-~67e9A~C"D~•-; · 

0CM00250 
OC l-1002,',0 11. ·n :· - - - · -----· ··-·-- --- ---·nc ... o,n10 -

IF A< 16 TMFN nn: "CM007. llf1 
HEXAOR •Ml4) I : Ml3) 

- - ------,,,FTIJA N: - -- -- -
11 1-1121 11 Mi l l: ·;c,-.or,zqo 
----- - - - - . - - · ----- --- . - -- ,, ,_ 1-1no 301'! . 

FNI"); 

•• c: . 
nc1-100310 
OCM00320 

- - ---......-.-N- •I": - --- ---· ----- - -- -- - ·- - -·- -------- - -·· i,o,,,n'.'f;O-
Gr. Tn OMOOl: 

nc1-+i<cn: ------------

--- ------------ - - - - -- - - --------- -- --- ·----- -···- .. 

nc1-10n1411 
l'lC M00350 

------- - - -- -· -- - - - - - . --- -• - · . --- . - - - · - - -- ·- · . ---- - · 

- - -- .. -- --·· ·· --- --- ----- - -- ·---

-------------------- -- -- -· ---·· ·- .. ·-- -- ·-

---- - - - -- · - - ---- --- - ·---- -- . 

- - --



FILE: nCMxcn2 PLYOPT 

n~L-~exCON-- . 
,,mcnN 
"I 121 

A 

------.,..----------
' II! c----------
n 
F 

t'JCL- --nn,011T- -- 51lt EAM 

/• lNlTt&LrZF •I 
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--------- . ----
VOtJNr.STOWN STATF UNY VER S ITV COfllPUTE• CENTER 

nCl-'C-'1020 
C~~R l~EXT. --- OCM00030 
Cl-'IR (q) EXT. OCM00040 
(1-'IR (11• OCM00050 

---Ftxi:n-- ·10 • -- ---·---- ---OCMOOMO 

FT xen f" • DCMOOO 70 
FtrEn , 1'51. l)CMOnORO 

----Ft itFn··--1,; 1 -. -----------,,tMnoo~o 
FYXF.n 121. OCl-'00100 
CHU I'll lNtTll91 1 0'1: nCMOOllO 

- - · - · p• INT: ------· ----- -- ----- 0CMOOf20 

OCM00130 

----- ------------ J)CMOI'! 140 
-- ------- ·ncMOC"l ',O-

Mlll•'01: 
Ml2)•'0': 

1• ~Ei.tN CONVFR.St('lfll •I 

a.• -·r"ll'fEX7·~nC-oN:-r-,-,-:-- -
1140i.mt s S!l"S,R IF. 1, 10-AI 
N • 1: 

no10('11',0 
l)CM00170 

· - -------nc ~-co-nnr 
DCMOCH90 
l)CM0021'0 

- - --- - -- DCM002°10 
II SIJll!STR 1r,incm1. 1. A-11: nC:M0('220 

0CM00 Bl'I 
- ------,. -.-Ml:fC:Olif:~ ---------------- ---- OCM00240 

l)M20111: 

n • 1"4nnIA.1:111 1 + 1: 

OC'-100250 
nc-100 21, o 

- ------ ----- · --- ---- - - - - - ,,c~o1210 

l-1(111) • Slfll!STR l'OlZ'3456789lRCOFF• • n. 11: 
OCMM2AO 
OCM00290 - · - - ·--oc-1-1oo·ro()-------rr,-c-16 THEN ___ ------·- ---------- . ---- - - -----· 

on: 0c"'oo3~ ~ 
HEXCON • 1-1121 II Mill: 

--R.ETIJR.N: . - ----- --- -- - -- --- --------·· ·------
0CM00'3 Zrl 

- -- -rl(HtH'l33J 
ENI'!: 

6 • c: 
-----~ .. - ill -•--,-: 

Gn rn nM2001: 
no~xcr,z: 

DC>-100340 
OCM00350 

--- -- - - -- -- - --ocMotrJ~o-
oc1-100310 
OCMOC31!0 

----- ----- ---- -- --- - - --- · -----------. - -· - -------·· 

------· ------ ------ --· ·- ··---- - - - ---· -· ···· ------

----- - . ------ ----- --- . - --·- ----

--- - -------- - --- -- --- -- . . - -

-------- - -- ------- --- ------- ·- .. 

- - ----- - - -- - -
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r=: t l.F: A rrenuT Plt nPT A vn11NGSTOWN STATE llNTVERStTY COlllPUTEII CENTEII 

IUTOOOlO 
lltT00('120 

ncL j:4~1,;11.-- c;.;u ·--,4 r ext. -----• t rnoo3n 
MFlCCON CM1q 121 F.xT. A(T0()04('1 
MOCnN____________ CMU lq) exT. AJT0005(1 

--- ·---ci;1rs- -CMAII ---r4SI -Fxr.-- ---- llt'f°0001',('I 
?r.CMT i=:txF.o 12) FXT. ATT00070 
nFCAOll _____ i=:,~Fn I~) EXT: ---- A(TOOOJIIO 

.:c--J'\c:>-+xcn--- FH r11.v: ATioooqn 
ncl. M~A~tNr. EMTRY: ATT001no 

____ n_c_l._n_~T~~,r srAe•~--------P_ct_r_N_T_:____ _____ ;~;i~-B{-
✓• CONVi=:llT OFCtMAL 1nn11.ess TO MEXAOFCtMAL 1nn1t~~s ., AtTMl30 

-------c,1.1>nc1--1xco: -------- ·---------·--· -
A tT1'0140 

------,.~rrfioT50-
11., r oo 16 o 

---✓-• __ w_" I_ T ':..! o _ _,,~_T_P_U_T ~I_L_i=: __ -• I ---------- ---- -: ~ ~~-i}~ 
PUT FILF 1n1ran11n SKIP enn (MFXAOA. MEXCnN. "'"CJN. C114TS) AITOOl'~O 

IXl~I. 1(4). x,~,. 1121. XIA). 11101. x,~,. 4(451): A(T00200 
------ ----- - --·- · · ·- - - · ---ATT00210 

/r,. IIPnATE HF."'OAY ADDRESS INn OUTl>UT PAGE L INF cnllNTE~ ., A IT0"220 

D,;cwr· •-P·Go,r + t : 
r.FCAn11.. nec1n11. + 1: 
tF PGCNT > 49 TM~N 

---- nn: · ---- -- ·· ·· ----
CALL MEAl)ING: 
PGCNT • O: 

ATT!' 0 230 
--- - - ----- - A tT 01'1240 

A JT00250 
AtTC02~0 

- -It TT002°1()-
A I T002JIIO 
A I ff')0291l 

Ff,ln: ·--- ---------- ----------------- -- - - -- -- -- - - A JT0°03(,-0-
11.FTt,._I\/; 

FNli R ! T !=..)liT: 
A l T00310 
AIT00~7-0 ---- -- ------ ------ ---------- --- --- -

----- -----·- ··· ------···- ---- -- -·-- ·- ·· - . -- -----· ·-·-----

- - - ·---- ------ -- - ----- ---- ---· · ·- -·· ·- - .. -- - . -- ---

- ------ - ------ ~-- --~ -

- ----- -

--- ·--- . --------- - - - - · -- . - . - . 
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APPENDIX C 

Sample Programs 
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MNl=MnNJf".S/ 
MS: '( MS:)( ni::cr ,.,L 
ann11,;c;5 cnNri: ... rc; C~TI-NT<. cr,•111i:"HS 

i, -, nn n, nnn,.,ooon'- nAT& 
n 11 1 1 04 000000004 l'ATA 
nno .? ,,,., onoooooo-. r'l4TA 
r ·-rn n1 nnnnnc,001 ('.nJot'iTANT 
r. ' •14 11, nnno'lnogq r.n•-• 'iTANT 
n()Ot; o, nnon'lnoo;, f".N•c;TANT 
011 /')i<, ,n nnnooooo, ('.1""4<:;TANT 
nr- -:,1 04 onnnnnoo4 {'.rNSUNT 
or ., ,. 01', onnooooo"' c:r-..sTANT 
01'1 19 n,; nnnoonooa; C:ONSTA~IT 
or-·na 64 onno04004 rn'-1-;ru,r 
0 I'll")" 07 nonnoooo1 r.n111c;TAt,1T 
n .,oc nn onnnonot, r,m,1c;T&NT 
nnnn ,, - n o nonooo11 · f".nN«;TANT 
:-.. ~na: ni:: MnOOOOl"i cnN'iTANT 
.Hrni: 09 o,,nnonooq ('. ~NSTANT 
'10 i 0 '"' 01'11'100400"' cnNSTANT 
l'l/'\11 '" onooo'lOM r.nN«;TANT ,,,. ·, ~ n • nnnnr,i,o 1, r,nM'iTANT 

"" 1 " 
n-: oi,,,nnon12 CnNSTA"IT 

nn 1 -1. ni:: nn.--1oono11o r.n,._1c;ru,r 
M)l c; 1" onnr,noo1"' r.nNc;TANT 
<' n 1 t'! I l Ol'O OOr'1\7 r.nNSTANT 
""17 'ICX xxxx :nxxx I( 

~I'll" )t'IC X'ICXXX'(lf:U T 
nn \ q lf)( xxxxxx1orx " ni'll/1 lilt Xl'YXXXX'lfX " 1'.1 1 1~ xx XX'lfXXYXXX C 
fl fl i C xx XXXXXXXYX ' :r . 
n111n xx XYXXX '.UXX TI-MDt'IAADY c; rn11 ar.i: Lnc ATfl"lN 
l" O I= X'lf XXXXXXX'lfl( Tl='4Dl'lltADV S T,,A 11r,i:: L('iCATtr.N 
nr, 1;: XY XXYXXX X 7 X T.:MPl'1AAIIY c; rno 11r.1= tncurn111 
n-12,, xx XXXXX'ICXX'IC ;;::,.PnAAAY c;rn11ar:F LnC~rtnN 
'1 ", ;;>I xx xxxxxxx:rx T=MPnAAIIY ST"1D 1r:;:: L r. CA T T,1111 
n 11,0 Ci:: l"X QCSl=T I ~•ni::Y oF.r.rc;ri::A Tn 
0101 nn TnP ()F nar, T\RLF START JIil (; 
'1 I C,2 on n AnnAFc;c; ncr,o 
(\ : fl ~ q~ L"AA LOAO &(C:llM! ILA T!'lA A f'JAF ('. T 
n1n"' 01 WTTM Cl"1111ST Al'JT AT Tw I<; 4nriAFSS n, r, c: q7 STAA ST1"1AF Ar.Ci l"IIL A TnA A np1ECT 
0 ll'l"" 17 '"' VAA l AR L S: NAl!IIC AT TMJS A(lOCIESS 
n 1n 1 q~ 1_naa uun F I 11c;T ,~r.t1"4FIIIT 
r. 10 1 17 JI\ITn AC i. lllllllL A TnA " n1no qr, 'illllA c;11~TIIACT s-=cnNn AA (~ltllll=I\IT 
n:na n • FAl"1111 i:JAST aar.u1t1i:NT 
n Ir,,- ,~ IIIL i:: IF -1F<lll T n,: cnMPUT 'il"III TS TRUE 
n ine 0:\ llAANCM Tn NF" T STATF1t1i:MT 
r : ·' " xx xx1orxirxxx IIIAANCM fNc;T~ 11 CTtn111 - rn l'I E FTLLEO , .. LATFII 
., 1nc )('I( xxirxxxxxx 111114111CM TMSTD11CTTnN - Tn ~F FTLLEn TN LAT FA 
n1ns:- xx xxxxxxx:rx RAANCM TIIISTAIICTTr,~1 - rn ~E l=TLLEn J Ill LATl:A 



HFX 
AnnAess 

IIINFMr!N ICS / 
HFX nFCIMAL 
CnNTFNTS cnNTENTS 

0110 "'~ LnAA Lr!AO nATA FOnM TNPUT 
0111 loO ~EVJCE AT THIS AnnAESS 
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-- ----------
__ n'-1""'1:? n1o J1•1Tn_~C[.l!"'' ~t.ATnA __ A_. __ ,:_i:-FN ___ __ ______ _ 

011'\ q7 STAA s~nAe DATA TN VARTAALE 
0 114 lA NA~; AT TMTS ,nnAFSS 
Oll~ A6 L"AA. X t.nAn r,aTA TNTn ACCll11411LATOQ A USifllf'. 
0 116 00 INO~xe·,,-·,nno~ss r111r.- 1q T ... . ZFRn .. n~FSFT ___ _ 
0117 q7 STAA STr.Re nATA ntRF.CT INTO VARTAAL~ NA"'F 
n11~ 1q ~--- AT TM! ~ 7FQn PAf'.F an~~=ss 
OJlQ n.. INX ---flliCQE,..Pi.T riimFX i:t-Fi<HSTFA 
011A A!, L'1AA. X U1AO n ,HA TNTO A(CIJMIJLATnA A USTlllf'. 
Olt" on TNnfY!;!'l !nMFSSTNf'. w.rr1-1 __ _lF.Rn nFFS.1:fT ___ _ 
0!lC q7 STAA STnAE nA7A nJRFCT TNTn VARIAALE NAMF. 
111 1. n l!· AT iMJS 7F.Rn PA(;C: AOnRS:SS 
O: tF O," INX TNCRF,..F"4T TN"FX AEi.TSTER 

--0-; tT ___ A6 L,,AA • X uian OATA i111fo·-•ccu,..,iLATOii°AtJ-Si.Nr. 
11 : ZO on TNnexeo AnnRFSS!Nf'. WTTM ZERO nFFSET 

__ ,;_1 21 cp STU STO.!.~ Q_~TA __ nfRE ,: .T .Jl'•rn VART_~"LILll!~~-'=---
Otil 1~ AT TwJS ZEAn PAi.F A/1"AF.SS 
012'\ Ol't INX TllfCllf:'4EO\IT TNnFir A"!;!STFA 
() 124 xx l(l()O(XXXXX P.RA"ICM Tl'IISTOIICTtnN - Tn AF 

--•\2~---·x°,i _ __ ---XlC_X_XXX-£xx _____ p,o,i.·,,l(:H TIIISTAUCT ! -~Ill ._ Tn °P.F 

n \ 2!> xx xxxxxxxxx "RANCM TNSTAIIC1'Jnt11 - Tn AF. 

FTLLEn TN LATER 
F!LLEn TN LATFII 
FTLLEn TN LATER 

0?27 qE, _____ L"AA ___ ____ t.rAI) ACCll1"t1LAT0II ~ OIAl:CT 
--r12~ ·11 wn,.. .. 1nF~,r I i:te~ VALUF .1T TM·t s" ,nr,1fe~--

o 129 q7 STAA STnllF ArCll,..IILA~.,il A ntRE(T 
0124 1n TIii TFMPntUIIY STl'IR Ar.F AT TMT:; AOnAESS 

--0 i 2!'1 q,., LrtU -- · · · ---- i.,:,An . ACf".IIMt1CATM A ·oy 111:CT . . - --- ----
0 J 2C ()q ~TTM cnN,TANT AT TMTS Anno~ss 
012n q7 STAA___ ~Tl111E Ar.c , , .. ,,LATnP A nyoecr 
0121= -- tF --- ·---T,,, - TF'4Pri11&Rv·· s·rr,11Ai';E AT Twt s AnnA1:ss 
0121= q6 LrtAA LOAn FTIIST APr.UMEN, 
01 '10 1n --- --- TNTn ACCll,..IILATnll A --oITJ--qr, ·- · SllfllA -----:~itfllTR.ACT 5-:cn111n \Ar.UMF.IIIT ___ , - ·--· ---

01 '-2 11:: Fll"M FfPST Ur.ll"'F.NT 
0 1 "" 27 ____ AFI) TF IIESIIL T nF cn,..PAR T S'1N TS 

0

TRIJE 
---,o=--1,.=-4 -fl'\- - - - ··- -- --- --··111RAIIICI-I Tl'I-Nl=YT · sTATEME"4 ( . --- - ·- -

01'\'- XX XXXXXXXX't fllllAIIICI-I TN$Tllll(TT('lN - TO f!C: r=TLLEO 
01'16 ____ xx xxxxxxux f'OANCM TIIISTO!ICTlnlll - Tt1 IIIE FTLLFO 

- - n t ~7 xx -- - x~xxxxxxx ·· --- ~RANCM T•tSTCHICT TriN ~ Tn ~E -F, LL=ri 
1'1Pl'! " xx xxxxxuxx F\RANCI-I T"-'STR IICTTnN - Tri !'IF. FiLLEn 
n1 ,9 xx XXXXXlCXXX RAA!'JCM TNSTPIICTTnfll - rn RE FILLFn 

--o ~-·~,---·xx __ _____ XXY'(XXXXX --- -- ··,-RANCH TNSTAIICTTl1N :. · rn Al; .F.TLL·en 
n 1 ,A q6 LnAA Ll1AO nATA STnAi:n TIii VAPTAR L~ 

TIii LA,.FR 
IN LATFR 
Tlll . l.Af-=q · 
lN LAT':R 
IN LA ~ ~R 
i -N- [AtE·R-

0nc lC ---- AT Tl-ITS ann11r::ss TNTl'I A(Cll'411LAT!')R A. 
-01'\n·----,f7- · ·---STAA____ TMFN W~TTF TT Tn • 

0 ·. 'II= 41"1 T-4F r.l)TPIIT nr=vtcE RES TOING 
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-;, ;;··v..,.--- 1" -9 ---- ·---· --------- ·-----------
TR"' 
LIT 

21 
20 

- · 11·----- -- --·- - -----··- - ---- . 

2l 

---------------·- ·· - - ·-•···---·--------

- ---·--- -·--·--·-------·- - -------- - ·- - ·····--- --

--------··-- -- -- ·-------- ·--· -- - - ·. ------------

----------- - ···-·----·-- ···--- - - ·-- - ·-·- -- ·- -- ·· ··---- -- -----

------- --------- ---- - ·· -- ----···---- ---•· - ·- · 
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---------------------------------------. ·- - ------------

------------------------ - -------- - ------ -------·- ----------

--··· - ·- -- -----------

---- ----------- --- ------· -------------- ----·-· -----

--------------· -------------------·--· ---

---- -- ·· ·- - ·· ·- - - ·- ----------

-------· - ---- -- · ··--- - -----· ---· 

------- - - - ----- - -- - --------·- -- - · ---- -------- . ··- ------

-------------- - -- .. ····--- ------ - - ·•··- · 

--- - · . . ·- - ·----------

----· ·-------·-

- - -- ·------

--------- -------- -· - - ·· -- -

- -- --·---- ··----------------------------------
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SnttRCF= L tSTtlttG 

l •e~ TMtS PQnGRAM 1 
2 LET A• p-.o _______________ _______ _ 
~ cn,.;,,tTri:: ••"_:;,_ __________ _ 2 

3 
4•iA LFT A • 12 4 

5 LET A • 12 
12~4~6 L~T:-.,~.-1~2'="----------------------------------b 
7 LET Aa 7 
I! STnP ,. 

----- --------------- ------- ··-------·--·-------

-------------- --- ------·--------·---- ---· -----------

----------

----------- -------- - ·- - -·--- ... --· 

·-------- --------------

---------- - ---

-------------- •·-- . - ----·- ----·- ---------

--- ----·----------------- -- ·-·-- - · -- -----------

-----------·-- --- -- ---------- ----------·----

------------- · -•- --•· - ----- ----··---- --- ·-- .. --· ··- - ·-- ---·-------

- . - . ---··----·--- . ··--·- - ---------

-------------·- -- - - ------ --- - -··-- ·- ·- · - -· - ---· 

------·---------------· ··-- ----- - . --··- --· - -- - --

---- ·- ·-- . . - -----· . . . --- - --· ------ -- . 
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sn1111cF LTNI; 

7ii}iil~11 f'cii1'1r i:n,wn- ·r,., cnu'"'"'-oNF. -- --~ ---------- - ·- ---

1.rNi= "'""'-.EQ eicceens Frvi; n1G1rs 6 
CHAAACTFRS Fm~n 8EY~Nn cnLU"'"' 72 7 

7CC~L-C:idA&"C'T'l=Q. GAOUP _____ --------2~-- ---- --------------
11.LF=G&L CI-IUACTl=R G:1 .-,l l lli 3 
t1.1.FGo11. C,..AAACTER Gll~ 11P 4 

-rcci:i;-Ai:-·KF=YWORn- f:Oll -OW-s-(T~e·-!'11fa,9,=11--·-- 3·- ---------·------
1.r111i: r,nFS NOT STAAT WITH A VALi:\ NIJMA!:A 4 
I.AST P1tnr.1u• LINE "'"ST "F FNn STMT ~ --- --- - -····· - - -·- ·--- - . - -----··o ------- --·- -- - . · - --------
•ei=N~ - si=ve~F F1tAn11s n,:::recreo. o 
con,= GENIEIUTin-, SUPPReS~Fn. 0 

·------------------·•-- . - - ----------

---- ------- · --- -- ·------ ·-------- · ··- - -- ·- • . ··--- - ------------

--------- . --- ··--·-- ··----

---------------------------•· •·- ----- - -- -- --- ·-· ·· - •·-----·-·--

--- ·-· - ----· - ---- - -------

-------- -- · -- -- - • •· •· -- -- · -

. ·-- --- -----

---- ·- ------- -- -- .. - --- - - . 



sn11ACF. LI STING 

l AF.~ TMI~ PAOGAAM PAnnuCES EAAOA -.ess,GES FnA LET. AnIN. 
2 AF.MANO fF STATF~E~T~~•'------------
3 LET 613 • '5 
4 l.F.T Al 5 • 
'5 L-~-~9--'A_2 ________ ------

l 

3 
4 

6 11ntNl"l 6 
7 ROHi S • T 7 
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8 ltOIIII S~!tnlll 11' __________________ ____ _______ ,. _____ _ 

9 AnIN S FAnlll 4004 • 4005 ~ 

lO rF 6 + ~ THFN ~ 1n 
ll IF 6•111 TMl=llil ~•X ____ __ __ _ _ __ _________ _ _____ l ___ _ 
12 JC: A•III TWFN A+!!-------- 12 
11 IF IA•~l-11 • 7 TMEN 5 11 
14 ST'"'P ____ __ _________ --- ------~'-___ _ 
1'5 ,:,.,., 15 

------------ ------ -----

------------------------ .. -- ·- ·-- ---------------

---- ----------------- --- ·- - · - -·· - ---

·- - --- - --- - -- -- .. . ··- . -- - · -- ------- -------- ------

·- -- -- ---------------------

- - ------ ----

------------------
·----- ---· .. - -·- -·--- -------

- -------- - ----------- ---- --·- - . ·-- --·-- -- - · ·····- -- - -- ----

··· - ·· ·· --- ·· -- ·--- - ····-··- - ----- ---------



snu11ce LINE 

,cr.i::r.-,-c cMi1uc·ri::11-r.lflriiiP ·3 
[nEIIITIFil=R NOST !=l'lLLnw Ll=T 3 
EOIIAL SIGN IS NnT IN IIIRnPER POS[TlnN 4 

~ -,i:t""~..,n;.i:sTS'"-.. T,~T -!Nti.osi=- C:IJNCTJON·-,-lfr.---,----
vu I Al,1.,i:: NAl"E flllJST 5:QI.LOW ROIN 6 
l=Rl'.!fll '""IJST i::nLLnw VAA IAPII.E NAl"E ______ 7 

-t-B-rannit~s .< -.....-.~~--,=nt.1.nw· .. ·,=-.n• ·· · ,.--- - -· 
l"!iLT!ftLF. FNTR I i::s l=l"IR HEX AOnRESS q 
RI:!... ""· jllltlST l=OlLOW F:tllST cnNntTtnN 10 

lNvACrr.i·-cn,..•aNri " f:OLLOliS-cn .. ntTinN - - _,.. ___ 1 l - -- --- ------ ----- ---
Illl '.IALI1 cnNfi'ANI'\ FOLLOWS CONOtTlnN 12 
11111;:o,,~1. Nn. ni:: LF.l=T aNn c; IGHT PARFIII. 13 

~c; nP~-•us,-r:nLLOW t=IR~T CONnITtnN- - 14 . -- -- - - -- -- -- --
0 
0 

-,;Bi::liln~ ·-ss::veRF .-F.ARIJRS ·ni:-recren:--·----o- --- - ---
cnni:: GFNE~ATION SUPPAES~i::n. 0 
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---------·----- ------- --- -------------

-------- - ------ -------------- ------------------

··- ··--· . - --- ---------- -·-····------ ·--- ·- •-- ·----- -··-----

-----------~ -- -------------------- - - -·- ·- · 

------ ··· ·----------··-- ----- --- ----· -- ----------

· --- -- --· ·- ·- -------· --- - - · - · · • - · --- --- - - · -- -------···----

------ . - · · - -- . ··- . . - - · ··· - . -- ·· ------

---- --- - ·- ---- ··-- . ------ ·--· ·- . - -- -- - - . ... ... ··- ··• - ---- · - · -· -·- · -· - ---------

----- . - --·- ··-- - · . . ·· ·- . . - - · · - --- - -- - · - · . .. . -- - . -- ----
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---·-- - - . ... .. ··- -· - ··- · -- ----···· ·--····--·-----·- --------------------- ---- ---------

sn1111tci= LTSTING 

ltE"4 TM( l:i Pi:lnG:U"" P1tnn11ces EARC"IA lilFSSAGES 
2 AE"'· w1trn11r. Gnrn. RFSTORE. AFAn ANn FN,, -,---n·rn-•~ ,.-;c--·- · 
'- nA TA l Z 3 
'!I ltETIJlt~ T('I A 
6 stnP-li"X~CfifION 
7 ~Tl'.IIIT l '!1 
8 WIIITnf ·T A INTO 4004 

,---.,.111-,,r.:, r··-r rn ,.----- -------------
10 Wit TntlT A rn 90(')6 .9007 
, t r.,, rn a 
12 c;,:,rn · t --z·- - ·-------
n 1111=c;rn11e: a 
14 rti::An AlZ 

FnA nara. AETUAN. srnr:i. 
STATF"4FNT5 

·- - - ------
1 
z 
3 
4 
5 ,,, 
7 
Ill 
q 

10 
11 
12·---

13 
1-

-.-.;--stEin ·a .--c -- ------·- · ---- ----- -- - ---· ----- - - - · - -1 •;' ---

16 Pm l=XF.CIITtnN 
11 F""n 

11', 
17 --------------- --------

------------------·------- ---- --- -- . -·--------

--------------

--------·-- --· ·------- . -·- - - -- - - ----------

-------- - -·-- . - --------- ----·-- -----

---- ----···· -- ·- ·- ------ ---- ---- ------ -- ·- -- -··-· . --··- ---------

---- ------· ------- - .. - -- -- ---- .. - ·---

- --- - - -- -- ----------·-------- ----- - ··-----

-- . -- . --------

- ---- - ------------ --- ------------------- -- ·- -- --- --- - ·-- - - -------
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ll.L.Fr..t.1. CMUACTF.11 GIHllP 
11.LCi,AI. CMAIU(.TFR GAnl!O A 
It,LFUL CMUA\;TFII GAl"IIJP __________ l4 _______ _ 
t LLF(a1. C~AIUC:TFA Gi.ouP 1~ 
OATA F.NTAIES 1tf1ST ll!E NU,.FlltC 3 
cnMlf .\S 1u::011tRFn IIETWFF.N nATA VA!.UES 4 
CM61UCTFA5 APPF.AA AFTER AETIIAN STll=T ____ 5 ________ _ 

V41tl ~~LF N611C "'IIST Ff'.lt.LnW wrnur 1 
Tr, 11ft ST FnLLl"IW V6i. tAll!I_F NA""F. _A ______ . ___ _ 

H ·cxo·r.~~F~-S 11,;,_;, -· j:::,;._L-C"W-Tn - ----- 4' -----------

"'''I. TTO!_S: 11:I\ITA t i::s FnA M<=X Ann11.ess 10 
Lt NF N1J01,i_cq "'"ST FnLLl1• GnTn ST,.._T~. _____ !1 ___ _ 
Ml •LTTPLS: AltGfl!loll=NTS IN r;rnn ST"'T 12 
CMARACTFAS APPEi.A acTF.A AFSTnAE ST"'T 13 
AS::Ar, AAGIJ""FNT •11sr Ill= A VAR. lAALE NAl4F 
cn .. ,..AS AEO • IIAF.n AETWEi=I\I AEAO UGUIIIIENTS 

A~l=l\ln - SFVFAF e11i.n11s ni:recTF.O. 
cnni: GENEA.t.Tin111 SllPPAF.<;<;s::n. 

14 
l '5 

0 
0 
0 
0 

- --------------------------------

----- ------------

-------- -------------- -- ----------

--------- --------·- ---- -

---------- ---------------

------ -- ---- ---- ----- - -----

-----------·· ··- •· -------- ------- -------- - -·-------

------------------------ ··----------
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5nwtc~ LI srr JlfG 

1 lt~fl4 THIS P"nGltA"4 ""nnuCF.S ERlt("IR 114ESSAr.es FOlt NFXT, r.osu~ l 
2 2 oeM ANO Fr.q STATEN~NTS. 

-3--i:r,p· 12 T,, .. A 

4 i:r.o L 1 • T~ 7 
'5 FM L•l.~ TO 2.5 
6 Fnll A'5-Y • 1-Tn--r-----------------
7 Fr,lt A: l 7 
" 1=n11 • • 1 rn 1 
q l!"M ,-.··· Crn -•~-------------·- -- -
1 0 Fr,11 A • 1 Tr'.) 2 • 5 
! 1 ,:: ·· ~ A• l Tn 7 LFT IC• 1 
12 ~ r~ -1- • - 1 rn- 7 · -sTFP ·,'51 ··--·· ---··------ - ·- ·- -· 
ll i=nR A• 1 Tn 7 5TF.P 1.'5 
14 F~Q A• l Tn 7 X 

--p;- - lltFX1' --l2---- ·· - · -- ·-- - - - ·· 
16 ME'l1' 0 
17 NF.XT L l 

-----3 

4 
5 
6 
1 

" q 
10 
11 --··· ·- ·· - ----·1--2 __ _ 

13 
14 ··- - - - -·---- i5 __ _ 
11, 
17 

---r~i;r,511" • . ----- -------- - ·----- -- ---r" ___ _ 
19 r.,1 51fR l 2 19 
20 ~•J:X T A 20 21-· FNO-·------------- --------· -- - ·- ···-- ----21 __ _ 

·----· . ----- -----------

----- -·-----··---

-----·----·------- ------ -- - ·· ··- ·-- . ... ... --- ·- ·· . - -- - ---··---

------- -- -- -·-- ·---- -·--·--·•------ ·-- ----- -- . - ·· . - --- --- - -----

- --- ---·-- ----- ·- · -· - ·------·- ·----·--··· ·-· ·- - · - ··-· ·- - ·-- -- ----
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SOIIACr:: L tNE 
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' -1.!d,.:r. AL C,..A" at:Ti::~ GAOt.:...111 _________ __..,! __________________ _ 

IO~"tTir::tFA lltt l 'iT l=OLLC'IW FnA 3 
E011AL SIG ... IS ·""T IN ,QnPFR PnStTTIJN 4 
L!TFQ AL IIQ~ ;:i: 1: !"tG Tn IS IIIIJT INTF.GF.A 5 
tr'i:"r IF I r::1t ,.,·,~ r 7:ou:-r,w,..,._r::_n_A~--------=----------,.-------·-------------

TO IS NTSPLACS::" nA 14TSStNC. 7 
P('IS. J'fTF ,":C:A nit VAR. Ntl~T Fnttnw rn.;.._ ___ q ______ ·· - - -- -------
LJTr::Q 1L Fn~LnwINr. Tn JS NOT INTEo,EA 10 
nNLY STFD ,..AY FOLLOW [NTS::GER AFTER TO 11 
P'1SIT I\JF TNTE .: FA '411ST r::nLLOW SHP . t? __ . 
L!TFAA~ FntLnwtNC ST;D IS NOT !NTF~CQ 13 
IJNLY STr::P ,uv FnLLr ... INTS::GElt AFT!;Q rn 14 
NEXT NIJST IIE r::nLLOWErl IIY A VAQIA8LF 15 
fNpqnPFQ r::oA - NEXT PAtlt 1~ 
IIIIPQnPFQ r::n• - NEXT PAIR 17 
LI NF ,m,.l'lc~ 11111ST Fnj, LIJW __ GO~!t_$ilolT 1-'-'"'------ _____________ _ 
ltllLTIPLE AAGiJ"6ENTS IN Gl1StJIII ST'4T lq 

0 
0 

.llf!C:\Jn - SEvEQ.F J:QR.n~ s ns::TF.CTEr>.------"o'----·-----------------
con~ GENFQATinN SUPPAESSFO. 0 

--------- --- - · ---------

------------ . ----- -----------------

---------------·- ------------

----------- ------·-----·-· ---

----------
·------- ----- -- ·- - · • -- . -·- --· ------

---· ---------- ·•- ·---·- --- ···- ·- · ---

-------- -·------------
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APPENDIX D 

Model Railroad Control Program 



HC:X 
AnMl!SS 

1011::.,.oN t cs , 
MFX nFCI.,.AL 
CnNTFNTS cnNTEllfTS 

nnno oo 000000000 nATA 
or.01 20 0000000,2 nATA 
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-----· ------------
0002 oa onoooooJ_ry nar_~-------

--000, ~o 00000012s· nATA 
0004 01 000000001 OATA 
ooo~ 40 ____ onooooo~4 na=T~A-----------------------
0~~~ 02 000000002 riATA 
oor.7 90 0000001-4 OATA 
oo,:;,. n,. 00000000• n, TA 
~~q n() ocinoooooo oATi ·------

cnoA 01 000000001 OATA 
oon.. 40 00000001',4 OATA ___________ _ 

--oooc n1 oifr100000·1 CrllfSTANT 
n0on 6~ oonoooo99 cnNSTANT 
onoF 02 oonooooo2 cnNSTANT 
OO(lC: 00 OOOOlfoOOO CONS.TANT _ __ _ 
0010 20 000000032 COMSTANT 

__ (li!_U O_l oornOQ()JO cn~_ST_AN:r'. ________________ _ 
0~12 sn oonooo12s cnNSTANT 
0011 40 000000064 CONSTANT 
Oi)l4 qn C00000144 cn111s~ANT 
001r; o·i. 000000004 CONSTANT ___ _ 
001~ 0~ 000000003 CONSTANT 
0017 FC: 0000002,r; CnNSTANT --n:'.i"·,.. --('Ir; _____ 00000000, cnNSTANT 
O~lq A~ 0000040('16 cnNSTANT 
n,1'..s Ob oonooooo"' cnNS_TANT __ _ 

--no{fl! 07 - 000000007 CONSTANT 
on1c l~ 00000400~ CnNSTANT 
001, "" oooooooos cn111sr1NT ___ ··--·- ____ _ 
OOlF A7 00000•001 cnN~TANT 
nn1= ~~ onnoooooq cnNSTANT 
nc20 r;n oononno~o cnNSTANT 

- · 01')2_1 ___ 0~ onn00001i cr.NSTANT ________ - ----

0022 c~ onoooo201 cnNSTANT 
0021 nr, 000000012 CrNST~NT 

- 0024 - ·--·nn -- --000000013 ____ C'JNSTANT ·------------

002~ n.c: 000000014 CONSTANT 
~n2~ ___ 0F 00000001~ CONSTA~T 
on21 1-,,---· ··---·o;;nooo·o1-,-- --tnMsT•NT -- · - --- -- -----
oozt! 11 000000017 r:nNSTANT 
0n2q ~4 00~000100 ___ CONSTANT 

- 002A ___ 12 ---nn.noooot8 CONSTANT ·--··--- ------·•--------· 
Ot.2"' P 000000019 CONST INT 

__ gg_:;---~~---- ---~g~~gg~~~- -- g~~~;::~ -·-··---- - -------· .. 
0("12F t ~ 000000021 cn111sU"IT 
002F 1~ 000000022 cnNSTANT 

---ir~-i!f·-- -11 ·-----onnoooo2j·-·-· - ·-- cn~,sTANi 
00~1 lA 000000024 CONSU"IT 

---·-··-------· ------- ·--- - -- ---- ---- ------

------ - ---- ---- -- ----

-------------·- -·-- -- - · --· - ··· . -- ·---
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-- ·-- -·-- -·-· -----------·----------------------- --.. · · - - · -

!IINFNn · YCS/ 
MFX MFCIMAL 
CONTFNTS cnNTENTS 

00,2 n ----oiroooMH ___ cm•sT A°Nr---
on,, lA OOOC0002"' CON STANT 
0034 1111 000000027 cn~ STANT -7rcr'.'!~----.4----- rfi'i000 .. -004 -- -CriN~TAPiiT' __ _ 

o~~~ b~ oonooo101 C1NSTANT 
no,1 66 onoooo101 cr~ STANT -0/f";.I! CA ____ l\0000020Z _____ Cr' ~S-,.Alft'1' _ ____ -

oo,~ r.- oonooo203 CONSTANT 
oo~• cc or~ooozo4 cnNSTANT ---iro-,~·-- -cn-··- - -- -ooMi,0205--- ---: CONSTANT ___ _ _ -- -- -- ----- - - · 

oo;c CF 00000020~ CONSTANT 
oo ~n CF 000000207 cnNSTANT 

--crITTi:-- --· oo-·- ·- - onnooo-2oe - - - - ·coN~TANr· - --···-- - - - - - - ---

on;F nt OOOG00209 CONSTANT 
0040 02 oonooo210 cnNSTA HT -urri; 03 ·· ···--000000·211- --· - ·c,,NSTANT ____ - · ----- - · . 

~n42 xx xxxxxxxxx n 
n~ 43 ____ xx ---~xxxxxxxrx c 

--nm.i; tr Xlt"XXXO"t~---~-------- -- -- - - ·- - · · -
004~ xx xx1xxxx1x Pl 
nn4"' xx xxxxxxxxx N 

--t-,H-4,---7x---xnxmxx~-------- ------- -- ------------
nr-~~ xx xxxxxxxxx P 
n~ ~q xx xxxxxxxxx L 

~m;r-- ·-·o· ·----xxxxxxxxx--- - -TFMPOIUPV STnAo.r.F. · LOCATtoN· 
004" xx xxxxxxxxx TFMPORAQV sTnAAi,F LOCATION 
0 1nn ci: LOX RESET I1'10FX A':'i.ISTE~ Tn 

--1rrn ·n.o ·- · ------- ·-TnP -oF- nATA T~111u: - STARTIN/; 
r.102 00 AT A05AJ:SS nono 
OH' ~ qi&, tnAA tnA ,~ AC (: I IMlJLAi,,Q A OTl~ECT 

--ift(')4 - - - -17 - - - -- -----·wn·•- CnlliSTANT AT Tl-II S -An'lR!:SS- -- -
(l tO'i t:/7 STAA STrJ~F AC('.ltll411LATnA A ntAECT 
0106 4 ;> TIii VARY~AL = NA"'E AT T""IS A[l nRFS i 

--ir1or--91, ---- rrnA _____ _ !. ·J An !JAT'A " 5T nRE:"I " YN IIAAUALE . .. 

o , o, ,.z A' TMIS ,nnR-ESS IIIITO ACClJ"'t 'LATOR A. 
01 ~ 9 ~7 STAA ~~CN •ATTF IT rn 

--irr,: ,--- - i;o- · - - --- - - ---·----- ·r .. e nuTir11T- nEvtcF"·· qcs1nn,1r. - --- -
010~ 0~ AT TMIS MJ:X AOOAESS 
Otoe qt, tnAA Ll'lAO ACCIIMtlLATl'.IA A OIRFCT 

--irrn"' - - - 1-;· ---- - - - - - --- - -- ~TTM CnNCSTANT AT TMTS An[HIESS - ... . - ----
0101: 97 STAA STnRE At:Cll11411LATnA A n11recr 
(' 1n,= 4, 1111 VAR I A~LE NAMe AT TMf S -Al")OAESS 

--·crno ·- ·---9,,-· --· ,- ··u,n · ------- -- uun nnA STnA~O IN VAQ TAflllF . - - - - -- -- ----
0 l l 1 4, AT TM! S Ann11css TNTn ACCUMULATOR A• 
0112 1117 . STAA T~FN WRITE IT Tn 

-.n-· ~ - -- --40- -· -- - -- .. . , ... E" nuTPrtT nt::VTCE •1=s1nINI; 
Otl4 O'i AT TMIS l<'FX An~ q,=ss 
Oll~ 96 LnAA LnAn DATA STnR En tN VARTA~ L !: 

--(tTt~-- - r., · --- - - ---•· --a~ 1'HTs· -anm1Fss fl'ITO ACCU114rtLATnR - A, - ---
0117 1117 STAA TMF.111 WAITE TT TO 

--------- . . . ... . - - -- ------ --- . ... -- - - · 
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1111-.,FIIIIONICS/ 
MF.X OF.CINAL 
cn~TF.Nrs cnNTENTS cn1111NF.NTS 

011111 40 TME nUTPIIT OF.VT CF RES Tl'l ING 
0119 01 AT TMIS MEX AOnDF.SS 
0 l lA 96 LnU LO_Ar, .~C.C:l_!_IIIIIJL _AJ.m• _ ~O 1.! .1:.CL __ _ 

--0-111'1 20 WTTM COMSTANT AT TMTS ,nnA~SS 
0 l lC 9 7 STU STOIIE ACCIIIIIIIILATn• A OTDECT 
c11n 44 IN vuui,u: N.\ "4E Ai TMIS AOnDESS 
OllE ·xx XXXXXXXX )( l'IRANCM INSTAIICTION - Tri 81= FTLU=n TN LATE>l 
OllF xx xxx~xxxxx l'IIIANCH TNSTllt~TtnN - Tn !E FILLED IN LATER 
0120 XX XXXXXXXXX '!IUNCli..__lN_pDUCTJP!'I_ ~ TQ ~E . .!:JJ.J...f: .ll __ T_~..J..ll.e!_ 

--oizt 96 tnU LOAO ACCIINIILATOlt A OUECT 
0122 1111 WlTM CON5T4NT AT Tl-l!S AOOAESS 

__ 0_1_~~ 9_!_ __ __ $°!_~ STORE ACCll11411LATOR A IHAECi 
Ol24 44 ·r,. · vARJAPL_E_ NA"'·•=- AT TMTS .,ooR·es·s-
012~ xx xxxxxxxxx l'IRANCM INSTD!~TJnN - Tn l'IE FILLEO IN LATER 
0 12!, xx:._.__ ___ ~Xlf_! ~X_X_XX ____ ~~!~Cl-l_(NSTRltC!Jnlll .-~.--TQ . 8_E __ F l.\,._l,_e n~~_J._A..If.L 
11 127 XX XXXXXXXXX 81tANCH INSTPIICTIC'IN - Tn 8E FILLE<i Iflf LATER 
012'1 9', triAA LOAl'l ACCll"'IILATOP A !'\TAECT 
:, I zq O_F WITM COIIISTANT AT THJ LAOOII_E.S_S ______ _ 
0 1 26 97 STU srn11e ACCU""IILATnR A ntRECT 
0121'1 4-; IN VARftl'ILF NAIIIIF AT TMTS AOORESS 

__ ,,_1c.c2c ___ 96 '- ~AA ______ !.f'~L~c..c.1,~, IL_A rn!. _A o l!_FC L ________ _ 
012~ OC WTTM CnNST6NT AT TMJS 400RESS 
012e: 97 STU STORF. ACC!J"'OLATmt A OIRECT 
Ot2F 41, ____ IN VARIAl'ILE N6JIIIF AT TMIS Al'lORESS 
0 l ~(I c;~ L"'IAA ··-coA_n_ F·1o·sT Allr.U"'F"<T - - - - .. . --- -----
0 n 1 41, TNTl"l ACCIIMIIL6TnR A 
01~2 90 SIIIU SIJl'TPACT SEC'1NO UGL• .. ENT 
01"" ----~-- FRnN FiltST ur.111'1~1111" 
01,1o 2F ALF TF RFSULT OF C'1NPA~TSl'.!N IS TAI JE 
01~~ o, l'IAANCM Tn NEXT ST6TENENT 

--0! '16 xx xxxxxxxxx ARANCH·-r,;;su11cttriN -.:.-rn""iF.FiLLEn Iflf LATER 
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APPENDIX E 

Glossary of Compiler Terms 



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. 
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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
ciated 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. 
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