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ABSTRACT

COMPUTE is a computer program, written primarily in FORTRAN IV and operating
under the IBM 360/67 Time-Sharing System. COMPUTE allows users to perform vari-
ous numerical calculations solely by interacting with COMPUTE. This report gives de-
tails on the computer system, and outlines the structure of the computer program. This

report is intended to serve as a guide for adapting and implementing COMPUTE. Com-
plete source listings are included.
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IMPLEMENTATION AND STRUCTURE OF COMPUTE, A
TIME-SHARING CALCULATOR PROGRAM
by R. Bruce Canright, Jr., and Paul Swigert

Lewis Research Center

SUMMARY

COMPUTE is a computer program, written primarily in FORTRAN IV and operating
under the IBM 360/67 Time-Sharing System. This report gives details on the computer
system and outlines the structure of the computer program. It is intended to serve as a
guide for adapting and implementing COMPUTE. Access to the system, program crea-
tion and execution, the logical structure of COMPUTE, and the functions of the sub-~
routines and COMMON blocks are discussed. Complete source listings are included.

INTRODUCTION

A calculator program, COMPUTE, has been developed and is running under a time-
sharing computer system, the IBM 360/67 Time-Sharing System (TSS). The capabilities
and use of this program have been described previously (ref. 1). This report describes
the computer system and COMPUTE in enough detail to guide implementation on other
computers. This system encompasses a powerful command language and a virtual storage
concept. Details on creating and executing COMPUTE under TSS are given in the first
section.

The program consists of 40 routines, 37 in FORTRAN. The structure of these rou-
tines is outlined in the second section so that COMPUTE may easily be modified.

COMPUTER SYSTEM

COMPUTE was developed on the IBM 360 Model 67 under the Time-Sharing System
(TSS). The purpose of this section is to describe TSS only as it affects the structure and
execution of COMPUTE. This description will also show the areas to consider when



implementing COMPUTE under other computer systems. The TSS concepts mentioned
herein are explained in more detail in references 2 to 4.

Access to TSS

Computer users gain access to TSS through card readers for batch tasks and through
on-line devices for interactive, conversational tasks. COMPUTE is meant to be run
conversationally. Access to the program is by on-line devices such as typewriter, tele-
type, and cathode ray tube (CRT) display terminals. Users are recognized by the system
through unique names or codes. This process is called LOGON.

Computer Program Creation

Users who are LOGged ON become interactive with TSS and have available to them
all data sets (ref. 2) either created by them or shared with them by other users. These
data sets can include, among other things, source programs and special data sets called
job libraries. Job libraries contain the object programs produced by language proces-
sors, for example, by a FORTRAN compiler. To create an object program, that is, one
suitable for loading and execution, a user (1) defines a job library to contain the output
object program, (2) creates the input source program, and (3) feeds it to the appropriate
language processor, which stores the object program in the job library.

Computer Program Execution

To execute a program, an active user (1) defines the job library (or libraries) con-
taining the program and all other programs it calls (via the DATA DEFINITION Com-
mand), (2) loads the program into his active storage (via the LOAD Command), and
(3) runs the program (via the RUN Command). As we will see, COMPUTE programs are
contained in the system library (SYSLIB) and in a private library called COMPTLIB,

When programs require input/output streams, the user may define them or default
and let the system define them. For running COMPUTE and for other conversational
tasks, these default input/output streams are from or to the on-line user's terminal.
With one exception, COMPUTE is meant to interact with user solely via this terminal.
The exception is in input/output of the data set KEYWORDS, to be discussed later.



TSS Computer Words

The computer words under TSS and expected by COMPUTE are short precision words
(32 bits). This length permits four characters or approximately six significant figures
for floating point numbers. The full EBCDIC character set (appendix H of ref. 4) is as-
sumed by COMPUTE.

Machine-Dependent Routines Used in COMPUTE

Although written mainly in FORTRAN IV (ref. 5), COMPUTE uses extensively two
shift routines contained in the IBM/360 shift package. ISRL (N, IWORD) shifts the full
integer word, IWORD, N bits to the right. ISLL (N, IWORD) shifts the full integer word,
IWORD, N bits to the left. These shifts are used extensively for character manipulation.
COMPUTE reads all input in Al format (ref. 5) and then translates into A4 format, short
precision numbers, etc. COMPUTE only requires shifts of 8 bits to the left and 24 bits
to the right; therefore, on the IBM 360/67 the FORTRAN coding can be substituted for
the assembler language shift routines. The IBM/360 TSS shift functions are listed in
the appendix.

FORTRAN B8hifts for COMPUTE are as follows:

o) SPECIAL FORTRAN SHIFTS FOR COMPUTE
FUNCTION ISLL (NN, IWRD)
INTEGER MASK/Z80 00 00 00/
IWORD = IWRD
DO 1 I=1, NN
1  IWORD=IWORD *2
GO TO 3
ENTRY ISRL (NN, IWRD)
INTEGER MASKR/Z00 00 00 80/
IWORD=IWRD
C SET SIGN BIT TO ZERO
IF (IWORD. LT. 0) INORD+MASK
DO 2 I=1, NN
2 IWORD=IWORD/2
C RESTORE BIT IF NEEDED
IF (IWRD. LT. 0) INORD=IWORD+MASKR
3  ISLL=IWORD
RETURN
END



COMPUTE uses a special routine developed at Lewis for loading user object pro-
grams dynamically while COMPUTE is executing. By dynamic loading, we mean herein
that user input to COMPUTE can cause user object programs to be loaded into the user's
active storage or executed after loading. To do this the user inputs a program entry
name, or a keyword previously stored in COMPUTE, which corresponds to a program
entry name (see section Discussion of KEYWORDS). It is expected that this feature will
be difficult to implement under systems other than TSS.

COMPUTE uses three ENTRY points in this routine. LOADED(NAME, KODE) re-
turns KODE=1 if entry NAME is already loaded into the user's active storage, KODE=2
if not. LOAD (NAME, KODE) returns KODE=1 if it is able to load NAME, KODE=2 if not.
RUNIT(NAME, NARG, ARG, ANS, KODE) executes user routine NAME, which has NARG
arguments in array ARG, and returns one numerical result (if any) in ANS, KODE=1
if everything is successful, and KODE=2 if there are any error conditions. This routine
is listed for completeness in the appendix. To run COMPUTE without the loading fea-
ture, dummy ENTRY points must be provided.

One routine in COMPUTE, SUBROUTINE EXPON, tests a system switch,
OVERFL(J) where J=1 indicates overflow, J=3 indicates underflow, and J=2 means
neither condition encountered. TSS will not indicate either condition without this test.
However, error returns from FORTRAN - supplied routines, for example, SIN(X) are
indicated (and, in fact, presently stop execution of COMPUTE). An ENTRY OVERFL(J)
is required if such a switch is not available in a system.

Finally, the main routine for COMPUTE itself can be written in assembler language
(ref. 6). This has the advantage that the main program can define (via ENTRY LIBDEF,
see listings) and close (via ENTRY LIBREL) the two data sets required to run COMPUTE,
KEYWORDS, and COMPTLIB. KEYWORDS is a set of tables, and COMPTLIB is the job
library containing the COMPUTE routines; these are owned by one user and may be
obtained by other users via the SHARE command. The listing of this routine is given in
the appendix. This routine is in the system library and available to all users.

When the main program is in FORTRAN, the user must use DATA DEFINITION
commands to describe KEYWORDS and COMPTLIB to the system. These commands
simply define KEYWORDS to be a FORTRAN input/output unit, and COMPTLIB to be a
library of object programs,

STRUCTURE OF COMPUTE

COMPUTE can be thought of as a set of FORTRAN routines, an interpretive user
language, or both. The language has been described previously (ref. 1). The purpose
of this section is to describe the working of the FORTRAN routines briefly (flow charts
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of each deck will not be given) but in enough detail to show the way for changes or addi-
tions.

Coded Strings

Users can define functions and procedures within COMPUTE (see ref. 1).
stored in arrays, in coded strings.

These are
These strings are the heart of COMPUTE processing.
The method of storing functions and procedures will now be sketched.

The string for a user function begins with two locations for the function name (there-
fore, < eight characters), then a pointer to the next string, then a counter of the argu-
ments, then the argument names (two locations per name), and finally the arithmetic ex-
pression of the function (after interpretation). This structure is presented in table I.
These strings are contained in the array IUSFCT (1000).

TABLE 1. - STRING FOR USER FUNCTION [f(x) = x*x]

Location Contains Symbolic name | Example
i Function name (1) | ----ae- bbbb
i+l Function name (2) | c-eeee- bbb F
i+2 Pointer to beginning of NPOINT B
next name
i+3 Number of arguments for NARGS 1
this function
i+4 Argument name (1) | —-eeaa- bbbb
i+5 Argument name (2) = |  —--ee-- bbbx
: Argument name (1) |  oooeea- Ege
i+3+2*NARGS [Argument name (2) | -----a- e
i+4+2*NARGS |Arithmetic expression for | ------- X
function; *
Coded, may include other | -------
functions, constants, X
arguments, ete.
NPOINT Next function name (1) | -—==---- ——
Next function name (2) [ ------- ———-

The string for a user procedure begins with two locations for the procedure name,
then a pointer to the next name, then a counter of the lines in this procedure, and then
substrings for each line. These substrings contain a length pointer, a code to indicate
their type, and the packed expression of the line itself. The types of substrings include:



?

1l

(1) name
(2) name
(3) expression = ?

expression

(4) COMPUTE commands except PRINT

(5) PRINT
(6) END statement

TYPE = 2

TYPE = 1
TYPE =3
TYPE =5
TYPE = 4
(no TYPE)

This structure is shown in table II for a three-line procedure.
tained in the array IUSPCD (2000).

TABLE II. - STRING FOR USER PROCEDURE

Location

Contains

Symbolic name

These strings are con-

Example

i
i+1
i+2

i+3

i+d
i+5
i+6

i+6+NLEN1
i+7T+NLEN1
i+8+NLEN1

i+8+NLEN1+
NLEN2

.

NPOINT

Procedure name (1)

Procedure name (2)

Pointer to beginning of
next name

Number of lines for this
procedure

Length of first line

Code for first line

Arithmetic expression for
this line, depending on
code

Length of this line

Code for this line

Arithmetic expression for
this line

Length of expression on
left hand side of < or >

Arithmetic expression for
this last line (END
statement)

Procedure name (1)

Procedure name (2)

NLINES

NLEN1
TYPE

X=x+1

2
4
PRINT(X)




Functions of the Subroutines

There are 40 subroutines within COMPUTE. We will not attempt to analyze the logic
of each; it is hoped the listings in the appendix will serve that purpose, where necessary.
Instead, we will explain briefly what each subroutine does, and then which routines call
which. The routines are described in alphabetic order for each in reference. Entry
points are listed with the subroutines they are contained in.

BEGNIT begins new procedures, stores new name

CNVRT converts input numbers in A1 format to floating point num-
bers for use in arithmetic

COMMND analyzes input for valid COMPUTE commands. If one is
found, calls appropriate routine, for example, DOIT

COMPUTE main program; defines data sets if in assembler language,
otherwise dummy

CPUTIT control program; decides what to call after first scan of in-
put (by READIT)

CREATE small main program for initializing KEYWORDS; required
only once, listed for completeness

DOIT processes commands to do user procedures

DUMPIT dumps out requested operands, for example, values
ENDIT in creating procedures, processes end statement
ERASIT erases requested operands, frees storage they used
EVAL,EVALI processes string of expressions produced by PRESS1,

PRESS2, by calling EXPR for each expression

EXEQQS processes form expression = ?, either as command or line of
procedure

EXPON,ADD, DVD, performs arithmetic for one operator

SUB, MULT

EXPR processes one expression by finding operators and calling

arithmetic routine



FNDNAM
FNEQEX
FOFX
INITAL
INTGRL
INTIT

ISRL, ISLL

LISTIT

LOAD, LOADED, RUNIT

MODEIT
MSG

NMBR

NMEQEX

NMEQNU

NMEQQS

OVERFL

PGMEVL
PGMFCT

PGMNAM, PGMLST

searches lists and classifies user's names

defines user function

evaluates user function for integration routine, SIMPS1
initializes all arrays, does bookkeeping on KEYWORDS
processes INTEGRATE command

processes INT function, integration function in COMPUTE

shift routines in assembler language (discussed in first sec-
tion)

dummy routine presently intended to serve similarly to
DUMPIT, not developed

execution time loading routine in assembler language (dis-
cussed in first section)

checks and sets mode following MODE command
issues all output messages

processes expressions assumed to be numbers, calls
CNVRT

processes form, name=expression, either as command or
line of procedure

stores user values and value names

processes form, name="?, either as command or line of
procedure

system switch for overflow and underflow conditions (dis-
cussed in first section)

loads user programs and prepares arguments
calls system functions whenever references to them appear

outputs information on system functions



PRESS1,PRESS2 packs and factors user input strings into chains of expres-

sions

PRNTIT,PRNT responds to PRINT commands. PRNT produces no output,
is called following PRINT commands in procedures

READIT,READT1 reads lines of user input, performs first scan on punctua-
tion, operators, etc.

RESLV1,RESLV2 resolves names referenced by user

SIMPS1 performs numerical integration of functions. A powerful

routine developed at Lewis
USRFCT performs evaluation of user functions
USRPGM causes execution of user object program

Flow of control among these routines is illustrated in figure 1, Roman numerals in pro-
gram blocks indicate that the flow is continued elsewhere in the figure.

COMPUTE
(Main
program)

CPUTIT
{Control
program)

INITAL
(initialize)

Classify
statement

1
NMEQQS

I
NMEQEX

gﬁas
E

{a} Main flow of control,
Figure 1. - Flow map of COMPUTE program.



FNDNAM | Print
(classify name} out
Add line to _@
procedure RETURN

II

NMEQNU
(define
answer)

EVAL
(evaluate
expression)

11

Add line to
procedure RETURN

PRESS2
{code line)

Define
RETURN function

II

Building EVAL Print
procedure {evaluate answer
expression)

1

o L
Add line to RETURN

procedure

PRESS?2
(code line)

{b) Processing five types of COMPUTE statements,
Figure L. - Continued,
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I

Isita o s
1 ks a user =
COMMND command pmgram

INITAL
(start
again)

MODEIT
(set mode)

ERASIT
{erase)

LISTIT =
{list)
BEGNIT FNDNAM
(begin (check
procedure) mAmal
11
E[helEthT PRESS?2
{code end
procedure} expression}
11
poIT B —
{do pro-
cedure)
PRNTIT FHDNAM
(print (get
out) name}
DUMPIT PGMLST
(dump {list of sys-
i tem programs)

I

11

PGMEVL
{user pro-
gram load)

L
RETURN

INTGRL

{integrate)

(b} Concluded.

Figure L - Continued.
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12

3 \ 1
1 EXPR
PRESS1
EMAL (cade string) / (evalugte
expression)

Last
expression
?

INT

EVAL1

function
?

INTIT
{evaluate INT

(c} Processing coded strings.
Figure L - Continued.

function)

FNDNAM
{get function)

SIMPSI1
(integrate)

FOFX
{evaluate
integrand}

RESLV?2
{get
numbers)

111

EXPR
{evaluate
expressions)




II

FNDNAM

PRESSI {classify
names)
Replace names
PRESS] by numbers
I1 §
PRESS2 [
Locate operators,
define and code
PRESS2 expressions

NMBR
(press
number}

NMEQNU
{define
value)

{ RETURN )=

(c) Continued,

Figure L. - Continued.




14

FNDNAM
= (get
oo1T name)

CNVRT

End conditions
defined; begin

L

executing

!

Do one line,
branch on type

!

|

}

5

1 2| 3 4 4
< RESLV1 > (NIIVIEQQS> <RESLV1 > < PRNT > < RESLV1>

I1 11
EVALI

End
conditions

met
7

{c) Continued.
Figure 1. - Continued.

I

EVAL1



I Load program
PGMEVL (LOAD, LOADED)

PRESS2

(code line)

Add line to

procedure
No
11 II\ ‘
eimallty VALl i
arguments) {evaluate) /

1
INTGRL

READT1

READTL
{get
limits)

s (ind )
integrand)
I
FNEQEX
{define it)
CNVRT
{convert
limits)
i (alelte
{integrate) calcu

integrand}

( RETURN )

RESLV?
{get
names}

111

EXPR
{evaluate
expressions)

{c) Continued.
Figure L - Continued.
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Is

Perform Perform < i
11 _ Pe"f't’_”t’[ 9*WJ4 multiplication =] additions and tha'rs furg:;'tm
nentiations and division subtractions JHiony No

string
2

Yes

—

LOAD,
SN USRPGM
sy} - (EE
names)

PGMFCT

USRFCT

Ol

Get
arguments

RESLV?
{replace
by values)

CNVRT
{convert it)

NMBR
{press it

{c) Concluded.
Figure 1, - Concluded,

Read
line

Functions of COMMON Blocks

There are six blocks of COMMON storage used in COMPUTE. The Common blocks
are further described as follows and in table III.

COMMON/NAMES/ contains user values and value names
COMMON/FCTS/ contains all user functions
COMMON/PROCDS/ contains all user procedures
COMMON,/MODE1/ contains information on the current mode
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COMMON/ACMDS/

COMMON/NANCY/

COMMON
block
/NAMES/

/FCTS/

/PROCDS/

/MODE1/

/ACMDS/

/NANCY/

programs to be called by key names, other than program or

entry names

communicates information to routines which do integration

TABLE III. - COMMON BLOCK STRUCTURE

Appears in

INITAL, DUMPIT, PRNTIT,
ERASIT, NMEQQS, NMEQNU,
PRESS], RESLV1, FNDNAM

INITAL, DUMPIT, ERASIT,
NMEQQS, FNEQEX, USRFCT,
FNDNAM, INTIT, INTGRL,
FOFX

INITAL, READIT, PGMEVL,
DUMPIT, PRNTIT, ERASIT,
BEGNIT, ENDIT, DOIT,
NMEQQS, EXEQQS,
NMEQEX, FNDNAM

INITAL, COMPUTE, CPUTIT,

READIT, PGMEVL, DUMPIT
PRNTIT,

ERASIT, MODEIT, BEGNIT,
ENDIT, DOIT, NMEQQS,
NMEQNU, EXEQQS,
NMEQEX, FNEQEX
FNDNAM, INTGRL
INITA L, COMMND

INTGRL, INTIT, FOFX

Variable

NMLT
NAME(100)
VALUE(50)

NFCT
LSTI
IUSFCT(1000)

NPCD
L.ASTI
ICNT

1USPCD(2000)

DEBUG

PROCED

NAXCMD

AUXCMD (3, 33)
PGM(2, 33)

IND
NARG

NA

NB

Contents of variable

Number of user defined value names
All user defined value names
The corresponding values

Number of user defined functions

Pointer to end of IUSFCT list

List of all user defined function names
and coded strings

Number of user procedures

Pointer to end of IUSPCD list

Pointer to line of current procedure;
number of lines

List of all user procedure names and
their coded strings

LOGICAL, T means in DEBUG mode,
F means no DEBUG

LOGICAL, T means procedure being
built, F means not

Number of current keyword calls to
user programs possible, <33

List of keywords current

List of corresponding program or
entry names current

Pointer to name of function in question

Number of arguments for function in
question

Pointer to beginning of functions
coded string

Pointer to end of functions coded
string

contains table, created by use of KEYWORDS, which allows user
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Explanation of KEYWORDS

A special data set, KEYWORDS, is maintained within COMPUTE by SUBROUTINE
INITAL solely to extend the dynamic loading feature discussed in the section COMPUTER
SYSTEM. KEYWORDS contain tables which map user-chosen names (of up to 12 charac-
ters) onto ENTRY point names (up to 6 characters). These tables allow users to load
and execute programs with the dynamic loading routine by names other than ENTRY
names.

An application of this is as follows: A user owns some routines of general applica-
tion, which he shares with other users. He wants to make them accessible by mnemonic
names, and yet be able to modify ENTRY points. He could do this by building a table
and a keyword pointing to it in KEYWORDS. It should be emphasized that KEYWORDS
has nothing to do with program loading and execution and that it si'mply allows greater
freedom in naming.

For example, the COMPUTE main program (see listing} defines a job library
(MATLIB) containing a set of conversational matrix routines (ref. 7). Suppose these
routines are accessed by the ENTRY name MATAR. The owner of MATLIB could place
in KEYWORDS the keyword MATRIX, which could invoke the table:

Keyword Entry executed
MATRIX MATAR
INVERSE MATAR
DETERMINANT MATAR
EIGENVALUES MATAR

Then the matrix program could be executed in COMPUTE as in the following session.

User : starts execution of COMPUTE
COMPUTE: ENTER USE KEYWORD
User : MATRIX

COMPUTE: (load MATAR)

COMPUTE: READY

User : EIGENVALUES

COMPUTE:  Starts execution of MATAR

Of course, user programs can be obtained by COMPUTE by their ENTRY names also, as

previously discussed.
To build and maintain tables in KEYWORDS, a user enters the SYSKEY
(b. LAMPOON. bb in listing of INITAL) when COMPUTE outputs ENTER USE KEYWORD.

18




Read KEYWORDS
get input
keyword

Get desired
keyword
from user

Listout
all keywords

Isit
SYSKEY

List out
table of keywords
and entries

Yes
: No Want fo
Find : r . bd delete table
corresponding \?
keywords Get command
keyword for Yes

table

Load
corresponding
ENTRY(s)

Get corresponding
ENTRY
name

done changing

Write out
KEYWORDS

Figure 2. - Flow map of INITAL,

It is intended that the SYSKEY be known by few users. The logic of INITAL is shown in
figure 2.

CONCLUDING REMARKS

A time-sharing calculator program, COMPUTE, has been developed under a particu-
lar computer system (IBM 360-67 Time-Sharing System). Many users at Lewis (not com-
puter professionals) have successfully applied COMPUTE in their work. Because this

19



program can have widespread applications, details about the system and the program,
written primarily in FORTRAN IV, were presented herein. These details should guide

the implementation of COMPUTE at other computer installations and with other computer
systems.

Lewis Research Center,
National Aeronautics and Space Administration,
Cleveland, Ohio, April 23, 1969,
129-04-06-03-22.
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APPENDIX - SOURCE LISTINGS FOR COMPUTE

Complete listings of the COMPUTE routines are included herein. Those interested
in obtaining source decks should contact COSMIC, The University of Georgia, Athens,

Georgia.

*
COMPUTHP

SAVE
SAVEZ2

SWITCH
ACCOMPT
KEYS
MCDE1
DEBUG
PRCCEL
CCNPUTHC

COMPUTE

CALLIT

LIBDEF

MAIN PRCGRAM FCR CCMPUTE

PSECT
ENTRY
ENTRY
ENTRY
ocC

oc

oC

ocC

DC

oC
oCe
CCM
oc

CC
CSECT
USING
SAVE
L

ST

ST

LR
USING
LR
DRCP
USING
CALL
L

c

BNE

L

ST
DDEF
COEF
CALL
CALL
L

RETURN
USING
SAVE
L
USING
LA

ST

ST

LR

L
DRCP
USING

DDEF

L
RETURN

COMPUTE, LIBDEF, LIBREL
COMPUTE ENTRY NAME
LIBDEF
LIBREL
Fe76° SAVE AREA
18F' 0"
Fr76°
18F*0"
Feor FIRST TIME SWITCH
A(COMPUTE)
DONAME=FTOSF001,RECFM=F, LRECL=84

Fro*
FrO"
READCNLY ,PUBLIC START OF CSECT
COMPUTE,15
(14412)
14472(0,13) GET PSECT COVER REG
14,8(0,13)
13,4(0414) STORE BACKWARD LINK
13,14 SET REG 13 TO ADDRESS OF PSECT
COMPUTAH#P,13
12,15
15
COMPUTE,12
CHCBDL SET INTERRUPTS LIKE FORTRAN
T+SKITCH FIRSY
T+=F*0? TIME?
CALLIT NO
Te=F"1? YES
TeSWITCH SWITCH=1
*DNCOMPT s VP, DSNAME=COMPTLIB,OPTION=JDBLIB"
*DDMAT VP ¢ DSNAME=NATLIB,CPTION=JOBLIB"
CPUTIT,44E
CHCIWLl FORTRAN RETURN TO SYSTEM
13,4(0,13)
(14,12)
LIBCEF,15%
[14,412)
14,472(0,13) GET PSECT COVER REG
COMPUTH#P,414
12,SAVE2
12,8(0,13)
13:4(0.,12)
132,12
12+ ADCOMPT
15
COMPUTE,12
START DATA DEFS FOR INITIAL
'"FTOSF00L, VS ,DSNAME=KEYWORDS?*
END DATA DEFS FOR INITIAL
13,4(0,13)
(14,12)

21



LIBREL

e e b

Cre 8 & »

22

10
11

12

121

USING LIBREL,+15

SAVE (14,123
L 14,72(0,413) GEYT PSECT COVER REG
LA 12.SAVE2
ST 12,8{0,13)
ST 13,4(0,412)
LR 13,12
USING COMPUT#P,14
L 12+ ADCOMPT
DRCP 15
USING COMPUTE,12
START DATA RELS FOR [INITIAL
REL YFTOSFOO1®*
END DATA RELS FOR INITIAL
L 13,4(0413)
RETURN {14,12)
END

COMPUTE

FCRTRAN MAIN PROGRAM, DECK NAME CCOMPUTE
COMMCN /MODE1/DEBUG,PROCED
LOGICAL DEBUG,PROCED
PROCED = .FALSE.
CALL CPUTITY
RETURN
END

CPUTIT

SUBRCUTINE CPLUTIT

DIMENSICN INPUT(441),NM(3)
CCMMCN/MCDEL /CEBUGS PRCCED

LOGICAL NUM,ISTART,O0EBUG,PROCED
DATA ISTART/.TRUE./

PROCED = .FALSE.

IF{ISTART) CALL INITAL
ISTART=_FALSE.

CALL READIT(INPUT+NMyK,NUMysILP,IRP,IEQ,ICM, IOP,ILST)
IFLILST.EQ.C) GO TO 20
IF{ILP.EC.O0-.AND.IRP.NE.O) GO TO 11
IF{IRP.GE.ILP) GO TO 12

CALL MSGU4sMMIL1)4NM{2),NM(3))

GO TC 2

IFITEQ.NE.O) GO TO 14
IF{(NUM.OR.ICM.NELOLORL(IOP.NELOLANDLIOP.LTL.ILP)) GO TO 18
IF(K.LE.12) GO 7O 121

CALL MSG(T,NM{1)4NM(2),NNM(3})

GO TC 2

CALL COMMNDI{NMyINPUT,ILP+ILST,E13)
GO 10 2
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13

14

141
15
16

17
18
19

20

IF(.NOT.PROCED) RETURN

CALL MSG(8,NMI1),NM(2),NM(3))

GC TC 2

IF(IQM.NE.QO) GO TO 16

IF{K.GT.8) GO TO 19

IF{NUM) GO TC 18
IF{ICP.NE.O.AND.IOP.LT.IEQ) GO TO 18
IF({ILP.EC.0.AND.IRP.EQ.O0) GO TO 141
IF{ILP.LT.IEC.AND.IRP.LT.IEQ) GO TO 15
CALL NMECEX(NMI2)gINPUTLIEQ+]1,ILST)

GO TD 2

CALL FNEQEX{NM(2)3INPUTSILP,IRP,IEQ#1l,ILST}
GO TO 2

IF{ILST.GTLICM)Y CALL MSG(&,NM(1),NMI2),NM[3})
IF(NUM) GO TC 17
IF{IRP.NE.O.AND.IRP.LT.IEQ) GO TO 17
IF(IOP.NE.O.AND.ICP.LTL.IFQ) GO TO 17
IF(K.GT.8) GC YO 19

CALL MMECCSI(NMI2))

GO TO 2

CALL EXEGCQSIINPUT,IEQ-1)

GO TC 2

CALL MSGU24MF(1)sAMI(2),NM(3))

GO 10 2

CALL MSGU34NMI1)sNM({2),NM(3))

GO 1O 2

CALL MSG(111,A,B,C)

GC TC 2

END

READIT, READITI

SUBRCUTINE READIT{INPUT ¢NMyKyNUN,ILFsIRP,IEQ,IQM,I0P,ILST)}
DIMENSION INPUT(1),NMI1)

COMMCN /PROCDS/NPCD,LASYI,ICNT,IUSPCD(2000)

CCMMCN /MODEL1/DEBUG,PROCED

LCGICAL CEBLG,PROCED

INTEGER CAT,BLK,EGC,CM,AS,SH4PL,TEMP,TEMP1,RP,DP, AP

LOGICAL NUM, APS

DATA RP4CP,AP/" )} sty 1HY/

DATA CAT,BLKsEQeQMeLPyASySHaPLy NI, MASK /7 [% 40 7 ,9=1 020 0(0 ke,
KOV G147 71 ,7IF0404040/

KALL = 1

GC TO 2

ENTRY READT1(INPUTyANMsKyNUNM,ILP,IRP,IEQ,IQM, I0OP,ILST)

KALL = 2

K =20

NM{1)=BLK

NM({2)=BLK

NM{3)=BLK

NUM -FALSE.

APS «-FALSE.

23



ILp =0
IRP = 0
IEQ = 0
IQM = ©
icp = ©
ILST = 0
KCM = 0

DO 1 I=1,441
1 INPUTI(I) = BLK
IF(KALL.EC.2) GC TC 21
IF{.NOT.PROCED) CALL MSG(1+A4B,C)
IF(PROCED) CALL MSG{86,JUSPCD(ICNT)sA,8B)
21 DO 9 J=1,3
N1= 120#%({J-1)+1
N2 = 120%)
READ 101 {INPUTII),I=N1,N2)}
DO 8 I=N1l,sN2
TEMP=INPUTILI)}
IF{TEMP.NE.CAT) GC TC 4
INPUT(I) = BLK
GG 70O 9
4 IF(TEMP.EQ.BLK) GO TO 8
IF(TEMP.NE.AP) GO TO 41
INPUT(I) = ELK
APS = 4NCT.APS
KCM = 1
GC TO 8
41 IF{.NCT.APS)} GO TO 42
INPUT(I) = BLK
GC TC 8
42 IF(ILST.NKE.C) GO TO 3
11 TEMP1 = ISRL{24,TEMP—MASK)
IF(TEMP.EQ.DP.OR.(TEMP1.GE-O.ANC.TEMP1.LE.9)) NUM = .TRUE.
3 ILST =1
IF(ILP.EC.C.AND.TEMP.EQ.LP) ILP
IF(IRP.EQ.0-AND.TEMP.EQ.RP) IRP
IF{IEQ.EQ.0.AND.TEMP.EQ.EQ) IEQ
IF(ICMLEQ.O.AND.TEMP.EQ.QM) IQM
IF{IOP.EQaQCeAND. ({TEMP.EQ.AS.OR.TEMP.EQ.SH.OR. TEMP.EQ.PL.OR.TEMP
IF{ILP.NE.O.CR.IEQ.NE.O)Y GO 7O 8
K = K+1
IF{K.GT.12) GO TO 8
NM{1) = ISLLIB,NM{1))+ISRL{24,NM(2))
NM{2) = ISLL{8,NMI2))+ISRL(24,NM(3))
NM{3) = ISLL{B,NM[3)})+ISRL{24,TEMP)
8 CONTINUE
GO YO 10
9 CONTINUE
CALL MSGIS,NFIL1),AM{2),NM(3))
GO T0 2
10 IF(ILST.EQ.C.AND.KOM.EQ.1) GO TO 2
RETURN
101 FORMAT (120A1})

END

oW
L I ]

++

24
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201

202

3
4

5

SUBROUTINE INI
IMPLICIT INTEG

COMMON /NAMES/NMLT.NAME(100),VALUE(50)
COMMON /FCTS/NFCT,LSTI,IUSFCT{1000}
COMMON /PROCDS/NPCD,LASTILICNT,IUSPCD(2000)

COMMON /MODEl/

COMMON /ACMDS/NAXCMD,AUXCMD(3,33),PGM{2,33)

DIMENSION INKEY{3),SYSKEY(3), INPUT(120),COMMND(3),PROG(2},
*KEYWRD(3,20) ,NCMNDS5{20) ,CMNDS(3,33,20),PGMS5(2,33,20)
Se+ND,BLK/' .LA*,'"MPOO',"N.

DATA SYSKEY,YE
LOGICAL DEBUG,
DATA HERE/.FAL
IF(PRCCED) GO
DEBUG =.FALSE.
NMLT=0

NFCT
LSTI
NPCD
LASTI = O

MOD = LFALSE.
CALL LIBDEF
IF(HERE) GO T
HERE = .TRUE.
REWIND 5

0
0
0

READ (5,201,END=1) NKEYS,KEYWRD,NCMNDSyCMNDS+PGMS
FORMAT (14,31/420A4)+/,201441651/4+20A4%))

IF(MCD) GO TO
CALL MS5G{13S.A
NCMND = O

READ 202, INKEY
FORMAT (3A4)

TAL
ER(A-Z)

DEBUG,PRDCED

PROCED, HERE, MOD
SE./
TO 101

01

37
+BsC)

Y L 'YEST,*NO', "

INITAL

vy

IF{INKEY(1)<EQ.SYSKEY[1).AND.INKEY(2).EQ.SYSKEY(2).AND. INKEY(3)

*.EQ.SYSKEY(3})

IFUINKEY{1) eNE.BLK.ORZINKEY{2).NE.BLK.OR.INKEY(3).NE.BLK)

NAXCMD = 0O

GG T0 99
IF(NKEYS.EQ.Q)
DO 3 I=1,NKEYS
11 =1

GO TO0 7

GO TO 4

GO

IFUINKEY{1)oEQeKEYWRD{1yI)oAND.INKEY(2).EQ.KEYWRD{2,1).AND.

*INKEY(3).EQ.KE
CONTINUE

YWRD{3,1)) GO TO 5

CALL MSG(140.A,B,C)

GO T0 1

NAXCMKD = NCMNDSIII)

DO &6 J=1,NAXCM
AUXCMDI1,4J)
AUXCMD(2+J)

nu

D
CMNDS(1,J.11)
CMNDS(2+Je11)

TO 2

25
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AUXCMD{3,J) = CMNDS{3,J,I1)
PGM{lsd) = PGMSI{1leJdelIl)
PGM{24J) = PGMS(244,11)
CALL LOAD(PGMI(1,J},KODE)}
GC TO (6,+51),4K0DDE
51 CALL MSG{134,PGM(1,J)¢PGM(245J)4+A)
6 CONTINUE
GC TC 99
7 IF{NKEYS.EQ.0) GO 7O 9
CALL MSG(141,A,B,C)
PRINT 203 4(I1+KEYWRD{ 1 I)+KEYWRDI{2,I)yKEYWRD{3,1I),I=14NKEYS)
203 FORMAT (' *,15,2H '"33A4,1H")
GO TO 10
9 CALL MSGIl142,A,B,C)
10 CALL MSG(143,A,B,C)
READ 202, INKEY

IF(INKEY(1)<EQ.SYSKEY({1).AND.INKEY(2).EQ.SYSKEY(2).AND.INKEY(3)

*.EQ.SYSKEY(3)) &GO TO 11
IF{INKEY (1) .EQ.BLKLAND.INKEY{2).EQ.BLK.AND. INKEY(3).EQ.BLK)
*11
GO T0 12
11 CALL MSG(1404A,4B4+C)
GC TC 10
12 TF(NKEYS.EQ.0) GO TO 14
DC 13 I=1,NKEYS
I1 = 1
IFOINKEY(1) EC.KEYWRD(1+1)oANDLINKEY{2).EQ.KEYWRD[2,I).AND.
2INKEY{3).EQ.KEYWRD(3,1)) GO TO 1%
13 CONTINUE
14 CALL MSGI(1l44,A,B,C)
MCD = LTRUE.
NKEYS = ANKEYS+1

KEYWRDI1,NKEYS) = INKEYI(1)
KEYWRDI2,NKEYS) = INKEY{2)
KEYWRD(3,NKEYS) = INKEY(3)
II = NKEYS

GC T1C 22

15 NCMND = NCMADSI(II)
IF{NCMND.EQ.O) GO TO 1&
CALL MSGI145,INKEY(1),INKEY[2),INKEYI[3))
PRINT 2C44( JeCMNDS({19JsIT1)4CMNDSI{2,JyI1)yCMNDS(3,J4511),
EPCMS(1eJs Il s PGMSI(25J0sI1Y5sJd=1,NCMND)
204 FORMAT (' "4I542H " 43A4+1H" 44X "CALLSY+4X31HY32A4,4,1H")
GO TC 161
16 CALL MSGU{1464,INKEY(1), INKEY({2)s INKEY(3))
161 CALL MSGU1514INKEY(1),INKEY(2),INKEY{3))
READ 202,TEST
IFITEST.EQ.YES.OR.TEST.EQ.NDO)} GO TO 162
CALL MSGU14C,A,B,C)
GC TC 161
162 IFITESTLEQ.NC) GO TO 1
MOD = .TRUE.
163 CALL NSGU1475INKEY(L1)oINKEY{2), INKEY(3))
READ 202,TEST

GO TO



17

18
19
20

21

22

205

23
24

25

IF{TESTL.EQ.YES.OR.TEST.EQ.NO) GO TO 17
CALL MSGI140,A.B,C)

GO TO 163

IFI{TEST.EQ.NO) GO TO 22
IF(IT.EQ.NKEYS) GO TO 19

DO 18 I=II,NKEYS

KEYWRD{1,I) = KEYWRD{1,1+1)

KEYWRD(2,I) = KEYWRC(2,1+1)

KEYWRDI(3,1I) = KEYWRD(3,I+1)

NCMNDS{I) = NCMNDS(I+1)

DO 18 J=1,33
CMNDS(1,J413 CMNDS({1eJpI+1)
CMNDS{24J41) CMNDS{29J,14%1)
CMNDS{34J.1) CMADS{3sJel+1)
PGMS{1yJ91) = PGMS{1,Jd,1I+1)

PGMS({2sJs1} = PGMS(2+4Js1+1)

NKEYS = NKEYS-1

CALL MS5G(148,A,B,C)

READ 202,VTEST
IFITEST.EQ.YES.OR.TEST.EQ.NO}) GO TO 21
CALL MS5G(14C,A,B,C)

GC T0 20

IFITEST.EQ.YES) GO TO 37

MCD = .TRUE.

GO TO0 10

CALL MSG(149:A,8B,C)

READ 205, INPUT

FORMAT (120A1)

noun

CCMMNDI(1) = BLK
CCMMNC(2) = BLK
CCMMNDI{3) = BLK
K =0

DO 23 I=1,12C
IFCINPUTII).EQ.BLK) GO TO 23

K = K+l

IF{K.GT.12) GO TO 24

COMMNDI{1) = ISLL(B,CCMMND(L})+ISRL(24,COMMNDI(2)])
CCMMND(2) = ISLL(B,COMMNDI2)}+ISRL(24,CCMMNDI3))
COMMND(3) = ISLL(B,CCMMND(3))+ISRL{24,INPUT{I))
CONTINUE

IFICCMNMNDI3)-MNE.BLK) GC TO 25
CALL MSG{140+A,B,C)

GC TC 22

CALL MSG{150.,A4B8,C)

READ 205, INPLT

PROG(1) = BLK
PROG(2) = BLK
K =20

. DO 26 I=1,12C

IF{INPUTII)LEQ.BLK) GO TC 26

K = K+1

IF(K.GT.8) GO TO 27

PROGIL) ISLL{B,PROG(1)}+ISRL(24,PR0OGI(2))
PROGI( 2} ISLLIB8,PROGI2)I+ISRLI(24,INPUTI(I))

27



28

26
27
28

29
30

31

32

33
34

35

36

37

99

100
101

CONTINUE

GO TO 28

CALL MSG(140,A.8,C)

GO TC 25

IF{NCMND.EQ.0) GO TO 30

00 29 J=14NCMND
Jd = J
IF(CCMMND (1) EQ.CMNDS{15sJ,11).AND.COMMND(2).EQ.CMNDS(24J,11)
* ANDLCOMMND(3).EQ.CHMNDS(3,J,11)) GO TO 31
CONTINUE
NCMND = NCMND+1
NCMNDS(II) = NCMND
JJd = NCMND

CMNDS(1,JJ,11) = COMMND(1)
CMNDS{24JJ,11) = CCMMNDI(2)
CMNDS{3,JJs,11) = CCMMND(3)

IF{PROG(2).EQ.BLK} GO TO 32
PGMSI1,JJ.11) PROG(1)
PGMSI(24yJJ+11) PROG(2)

GO TO 35

IF(JJ-EQ.NCMKRD)} GO TO 34

DC 33 J=JJ.ACMND
CMNDS(1,J,11)

o

CMNDS{1,J+1,11)
CMNDS({2+J,11) CMNDS(24J+41,11)
CMNDS(3,U,11) CMNDS(34J#%#1,11)
PGMS(1,J911) = PGMS(1,J4+1,11)
PGMS(24J11) = PGMS(24J%1,11)
NCMND = NCMND-1

NCMNDS(II) = NCMND

CALL MSG(148,A,B,C)

READ 202,TEST
IF(TEST.EQ.YES.OR.TEST.EQ.NO) GO TO 36
CALL MSG{140,A,8,C)

G0 TC 35

IFITEST.EC.YES) GO TO 37

GO TO 22

MOD = .FALSE.

REWIND 5

WRITE (5,4201) NKEYS,KEYWRD,NCMNDS,CMNDS,PGMS
END FILE S

CALL MSGI152,A,8,C)

GO T0 1

CALL MSG{ll.+A,B.C)

CALL LIBREL

RETURN

CALL MSGI12,A,B.C)

GO 1O 100

END
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SUBROUTINE AMEQQSINM)

DIMENSICN NM(1)
CCMMCN/NAMES/NMLT,NAME{100),VALUE(50)
COMMON /FCTS/NFCT,LSTI,.IUSFCTY(1000)
COMMON /PROCDS/NPCD,LASTI,ICNT,IUSPCD(2000)
CCMMON /MODEL1/DEBUG,PRCCED

LOGICAL DEBUG,PROCED

IF{PROCEC)Y GO TO 7

CALL FNDNAM(NM,I,KODE)

GO TD{1+2+3+4+5+6),KODE

CALL FSG(41+NMI1)},NMI2),NM(3))

GO 7O 100

12=1/2+1

CALL MSG(T7sNM{1)4NM{2),VALUE(IZ2))

GO TC 100

CALL MSG(42,NM(1)4NM(2),IUSFCT(I+3)/2)
GC TC 100

CALL MSG(434NM{1)4NM[2),NM(3))

GC TO 100

CALL MSG(444AN(1)4NM(2)4NMI3))

GO TC 1060

CALL MSGUI33,NM{1),NM(2),NM{3))

GO TC 100

IF(LASTI+4.GT.1996) GO 71O 8
IUSPCDIICNT)} = IUSPCD(ICNT)+1

LASTI = LASTI+#]

IUSPCD(LASTI) = 2

LASTI = LASTI+1

IUSPCD(LASTI) = 2

LASTI = LASYI+2

TIUSPCD{LASTI-1) = NMI1)}

IUSPCDILASTI) = NM{2)

GO TO 100

PRCCED = .FALSE.

LASTI = ICNT-4

NPCD = NPCC-1

CALL MSG(L110,IUSPCDILASTI+1), IUSPCO(LASTI+2),A)
RETURN

END

SUBROUTINE EXEQQS{INPUT,IEXND?
DIMENSICN INPUT(1)

CCMMCN /PRCCDS/NPCD,LASTI, ICNT,IUSPCD(2000)
CCMMCMN /MODEL/DEBUG+PROCED
LCGICAL CEBUG,PRCCED

IS =1

IF{PROCED)} GO TO 2

CALL EVAL{INPUT,IS,IEXNDsANS,E1)
CALL MSG(78,+ANS,A,B)

GO TO 1060

CALL MSG(454A4B4C)

NMEQQS

EXEQQS
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30

100

1C0

GO TO 100

CALL PRESSZ2(INPUT,IS,IEXND,£E100)
IF(LASTI+IEXND+2.GT7.1996) GO TO 4
IUSPCD{ ICNT) = TUSPCDIICNT)+1
LASTI = LASTI+1

IUSPCD(LASTI) = IEXND

LASTI = LASTI+1

IUSPCOD(LASTI) = 3

DC 3 I=1,1EXND

LASTI = LASTI+1

IUSPCC(LASTI) = IANPUTILI)

GO 10 10¢C

PROCED = .FALSE.

LASTI = ICNT-4

NPCD = NPCD-1

CALL MSG{110,IUSPCD(LASTI+1),IUSPCDILASTI+2)},4)
RETURN

END

NMEQEX

SUBROUTINE MVEQEX(NMyINPUT,IEXST,IEXND)
DIMENSION NM(1),INPUTI(1)

COMMCAN /PROCCS/NPCD,LASTILICNT,IUSPCD(2C00)
CCMMCN /MODEL1/DEEBUG,PRCCED

LCGICAL DEBRUG,PROCED

IF{PRCCEC) GC TC 2

CALL EVAL {INPUT,IEXST,IEXNDysANS,E]1)
CALL NMECNUINM,ANS)

GC TC 100

CALL MSGU46,NM{1)}yNM{2),NM(3))

GC TO 100

CALL PRESSZ(INPUT,I1EXST,IEXND,£E100)
IF(LASTI+IEXND+4.GT.1996) GO TC 4
IUSPCOUICNT)} = IUSPCDIICNT)+1

LASTI = LASTI+1

IUSPCD{LASTI) = IEXND+2

LASTI = LASTI+1

IUSPCDI{LASTI) = 1

LASTI = LASTI+2

IUSPCDILASTI-1) = NM(1)
IUSPCDULASTI) = MM(2)

DC 3 I=1,1EXND

LASTI = LASTI+]

[IUSPCD(LASTI) = INPUTII)

GC 10 100

PROCED = .FALSE.

LASTI = ICANT-4

NPCD = NPCC-1

CALL MSG{11C,IUSPCDILASTI#+1), IUSPCDILASTI+#+2),A)
RETURN

END
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SUBROUTINE FNEQEX(NM,INPUT,ILP4IRP,IS,IE)
DIMENSION NM{1),INPUT{1)sNM1(2)

COMMON /FCTS/NFCT,LSTI,IUSFCT(1000)
CCMMCN /MODE1/DEBUG,PROCED

LOGICAL CEEBLG,PROCED

INTEGER BLK,TEMP,CM

DATA BLKCM/Y %40,/

IF(PROCED)Y GO TC 8

CALL FNDMAM(NM,I,KODE)

GC TO(2+412+9+10+11,413),KODE

CALL MSG(4T74NM{1}4NM(2Z2)4NM(3))

GO TO 10¢C

CALL MSG{484AM[1),NM(2)sNM(3))

GO TO 100

CALL MSG(53,NM{1),NM(2),NM(3))

GO TO 100

CALL MSG{54,MMI1),NM{2),NMI(3)})

GO TC 100

CALL MSGU136+NMIL),NM(27,NM(3)})

GO TC 1cCC

NFCT = NFCT+1

LSTI = LSTI+2

IUSFCT(LSTI-1) = NM(1)

IUSFCTILSTI) = NM(2)

LETI = LSTI+1
LSTS = LSTI
N1 = ILP+]
N3 = IRP-1
IF(N1.GT.N3)
LSTI
LSTA
I =0
NM1(L) = BLK

NMI(2) =

K =0

N2 = N1

DC 32 J=N2,A3

N1 = N1+1

TEMP = INPUTI(J)

IF(TEMP.EQ.BLK) GO TO 32
IFITEMP.EQ.CM) GO TO 33

K = K+l

IFIK.GT.E8) GO TO 7

NM1(1) = ISLL({8,AM1{1)})+ISRLI{24,NM1(2))
NM1(2) = ISLL{B,ANML(2))+ISRL(24,TENMP])
CONTINUE

IF(K.EC.0) GO TO 6

IF(I.EQ.20) GO T0 14

I = 1+2

GO TO 6

FNEQEX
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32

31

14
100

LSTI = LSTI+2

TUSFCTILSTI-1) = NM1{1)
TIUSFCT(LSTI) = NM1{2)
IFIN1.LE.N3) GC TG 3
IUSFCTILSTA) = 1

CALL PRESSZ{INPUT4ISsIEsE31)
IF(LSTI+IE.LE.1000) GO YO 4
CALL MSGl494NMI13}sNMI2),NMI{3))
LSTI = LSTS-3

NFCT = NFCT-1

GC TO0 100

D0 5 I=1,1E

LSTI = LSTI+1

IUSFCTILSTI) = INPUTI(I)
CCNTINUE

IUSFCT(LSTS) = LSTI+]1

GO TO 100

CALL MSGUS0,NMIL1)sNM{2)4NMI(3))
GC TC 31

CALL MSG{S51,AF(1),NM{2},NMI(3))
GO TC 31

CALL MSG(S24NM({1),NMI(2),NN(3))
GO TO 100

CALL MSG(126+A4B+C)

GC TC 31

RETURN

END

SUBRCUTINE ANMECNU{NM,ANS)

DIMENSICN NM{1)
COMMON/NAMES/NMLT,NAME{100),VALUEI(S50)

COMMCN /MODEL /DEBUG,PROCED

LOGICAL DEBUG,PRCCED

CALL FNDNAM[NPF,I,K0CE)

GO TO(142+4+5+46+7),KODE

12 = 1/2+1

VALUE(I2)=ANS

IF{DEBUG) CALL MSG(T7,NMI1),NM{2),VALUE(I2))
GC TC 100

NMLY=ANMLT+2

IFINMLT.EQ.S8) CALL MSG(66,NMI1),NM{2),NMI(3)]}
IF{NMLT.GT.100) GO TO 3

NAMEI{NMLT-1)=NNM(1)

NAME{KNMLT }=hNM{2)

JJ = NMLT/2

VALUELJJ) = ANS

IF{DEBUG) CALL MSG{T7+NM{1),NMI2),VALUE(JI)?
GC TC 100

NMLT= 1CC

CALL MSGUET4NMIL1),NMI2),NM(3))

NMEQNU
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100

GO TC 100

CALL MSG(T9,ANS,KM{1),NM{2))

GO TC 100

CALL MSG(BO.ANS,NKM{1)eNM(2))

GO TO 100

CALL MSG(B814+ANS,NM{1),NM(2)})

GO TO 1cC0

CALL MSG({131+ANSsNM{1},NM[2))
RETURN

END

NMBR

SUBRCUTINE NMER{INPUT N1 ,N2,ANS,¥*)
DIMENSICN INPUT(1).NBR({40)
INTEGER ELK,RP,TEMP,CHAR
REAL*8 ARG2

DATA BLKSLP,RP/* % (*,")*/
J=1

NBR({1)=LP

CO 1 I=N1,A2

TEMP=INPUT(I)
IFITEMP.EQ.ELK) GC TCO 1
J=Jd+1 -

IF{J.GT.39) GC TC 2
NBRUJI=INPUTII)

CONTINUE

J=J+1

NBR{J)=RP

KTR = 1

CALL CNVRT(NBER,KTR,40,14ARG1,ARG2,CHAR,E3,E63,84)
ANS=ARG1

RETURN

CALL MSGI(74,4,A48,C)

RETURN 1

CALL MSG(75,A4B,4+C)

RETURN 1

CALL MSG(T76,CHAR,A,B)
RETURN 1

END

CNVRT

SUBRCUTIANE TC CONVERT A TYPE INPUT TO FLOATING POINT NUMBERS
INPUT ARRAY OF CHARACTERS. ONE PER WORD LEFT ADJ.

KTR INDEX OF FIRST WORD OF ARRAY TO BE CONSIDFRED
MAX DIMENSION OF INPUT

TYFE =1 REAL*4, =2 REAL*8

ARG1 REAL *4 ANS

ARG2 REAL*8 ANS

CHAR BAD CHARACTER IF FOUND

33
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34

10

11

13

14

15
151

16

17

RETURN

RETURN 1
RETURN 2
RETURN 3

NEXT CHARACTER ) RESULT GOOD
NO » OR ) FOUND RESULT ZERO
NEXT CHARACTER , RESULT GOOD
BAD CHARACTER RESULT ZERD

SUBROUTINE CNVRTIINPUT +KTRsMAX+TYPE,ARG13ARG2yCHARy ¥y %y ¥)
INTEGER INPUT{1),TYPE,TEMP,TEMP1,CHAR

REAL*4 ARG1
REAL#*8 ARG2
INTEGER BLKyRP4PLyDPo4EoL,CM

DATA MASK]+BLKsLPeRP+PL4MI,DP,E,DyCM/ZF0404040,"

*'_"...'.E".D."’.,
T1EXP 4]

IP =
ISGN
ARG1
ARG2Z
SIGN =
NUM = 1
ISTART = KTR

DG 20 I=ISTART.MAX

KTR = 1

TEMP = INPUTII)
IFITEMP.EQ.ELK) GO TO 20
GO TO (B83949+959,9)sNUM

[ T | I

IF(TEMP.NE.LP.ANC.TEMP.NE.CM) GO TO 23
NUM = 2

GC 1O 20

IFI{TEMP.EC.RP.OR.TEMP.EQ.CM) GG TOC 22

GC TC (10410,513,15,17,19),NUM
NUM = 3

IF{TEMP.NE.PL) GO 7O 11

GG TO 20

IF(TEMP_.NE.¥I) GO 7O 13

SIGN = ~1.0

GO 10 20

IF(TEMP.EQ.E.CR.TEMP.EQ.D) GO TO 151

IF{TEMP.NE.CP) GO TO 14

NUM = 4

GO TG 20

TEMP1 = ISRL(24,TEMP-MASK1)
IF{TEMPl.17.0.0R.TEMP1.GT.9)
IF{TYPE.EQ.1) ARGL
IF(TYPE.EC.2) ARG2
GG TC 20
IF(TEMP.NE.E.AND.TEMP.NE.C)
NUM = 5

GO T0 20

TEMPY1 = ISRL(24,TEMP—MASK1)
IFITEMPlaLT.0.0R.TEMP1.GT.9)
IF(TYPE.EQ.1) ARGl

GC TO 23

GO

ARG1*10.0+FLOATITEMP1)
ARG2*10.0CO+CBLE(FLOAT(TEMPL))

TO 16

GO TO 23

ARGL+FLCAT{TEMP1)/10.0%%]P

LN S B R

IF{TYPEL.EQ.2} ARG2 = ARG2+DBLE{(FLOAT(TEMP1))/10.0DO%**]P

IP = IP+1
GO TC 20
NUM = &
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18

19

20

22

23

IFI{TEMP.NE.PL) GO TO 18

GC TO 20

IFITEMP.NE.MI) GO TO 19

ISGN = -1

GC TO 20

TEMP1 = ISRL{24,TEMP-MASKL)
IF(TEMPl.LT.0.0R.TEMP1.GT.9) GO TO 23
IEXP = IEXP*10+TEMP1

CONTINUE

ARGl = C.O

ARGZ = 0.CDO

RETURN 1

IF(TYPE.EQ.1) ARGl = SIGN*ARG1#*10.0%*[ ISGN*IEXP)
IF{TYPE.EQ.2) ARG2 = SIGN*ARG2¥10.0D0**(ISGN*[EXP)
IFITEMP.EQ.CM) RETURN 2

RETURN

ARGl = C.0

ARG2 = 0.CDC

CHAR = TEMP

RETURN 3

END

FNDNAM
SUBRCUTINE FNCNAM(NMyI,KCDE)
NM NAME TO SEARCH FOR
I INDEX OF NAME
KODE = NAME NCT FOUND

1
2 VALUE NAME FCUND

3 USER FUNCTION NAME FCUND

4 PROCEDURE NAME FCUND

S SYSTEM FUNCTION NAME FCUND

& LUSER PRCGRAM NAME FOUND

DIMENSICN NFMI1)

COMMCN /NAMES/NMLTY,NAME(100),VALUE(50)

COMMON /FCTS/NFCT,LSTI, IUSFCT({1000)

COMMCN /PROCODS/NPCDLLASTILICNT,IUSPCD12000)
CCMMCN /MODEL1/DEBUG,PROCED

LCGICAL CEBLG,PRCCED

IF({NMLY.EC.C) GO TO 3

cg 1 J=1|NHL?'2

I=J

IFINM{1).EQ.NAME(J) <AND.NM({2).EC.NAME(J+1)) GO TO 2
CONTINUE

GC TC 3

I2= 1/2+1

IF{CEBUG) CALL MSGU{T7,NM{1),NM[2)},VALUE(I2))
KCDE = 2

GC TC 100

IFI{NFCT.EQ.C) GC TO 6

I =1

DO 4 J=1,NFCT

35
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36

11
12
13

1C0O
201

22

IFINM{1).EQ.IUSFCT(I).ANDC.NM{2).EQ.IUSFCT{I+1)) GO TO 5
1 = IUSFCT(I+2)

CONTINUE

GC TC 6

KODE = 3

GC TC 100

IF{NPCD.EQ.0) GO 1D 9

I =1

DO 7 J=1.NPCD
IF{NM{1).EQ.IUSPCD(I).AND.NMI(2).EQ.TUSPCD{I+1)) GO TO 8
I = IUSPCDI(I+2)

CONTINUE

GO TC S

KCDE = 4

GC 70 100

CALL PGMNAMINM,I)
IF(1.EQ.C) GO TO 11
KCDE = 5

GG TC 1cCQC

CALL LCADEDI(NM, I}

GG TC (12,13),1

KCDE = 6

GC TC 100

KCDE = 1

RETURN

FORMAT (% *,2A4,4'=%,G14.6)
END

PRESS1, PRESS2

SUBRCUTINE PRESSI{INPUT,IS,IE,*)

DIMENSICN INPUT{1),NM(2),INL1{88)s INTMP(441)
LOGICAL NBR4RESLV.,EF

INTEGER X4TEMF,BLKyRPySHyAS,AS2,PL,DP+E+D,CM
COMMON/NAMES/NMLT,NAME(100),IVALUE{S0)

DATA MASKsBLKyLPyRPySHeASyPLyMIJAS2/7IF04C4040,4% 47 (V0 )0 00 vy,
ll.g.l"._l'l**l,

DATA INT/'" INTY/

DATA DP4EsDyCM/ o' "E'5 D"y "%/

NBR{X) = ISRL{24¢4X—-MASK).CGE.O.AND.ISRLI{24+X-MASK).LE.9
RESLY = .TRUE.

GC TO 22

ENTRY PRESSZ{INPUT,IS,IE*)

RESLY = .FALSE.

IPRN = 0

K=0

NUMST=0

EF = LFALSE.

J=1

INTMP{1) = LP

NM{1)}=BLK

NM{2)=BLK



IEND = IE+1
INPUTIIENEC) = BLK
DC 8 I=IS,IEND
IF(I.EQ.IENC) GO 7O 1
IF{J.GT.438) GC TO 15
IF(INPUT(I).EQ.BLK)} GO 70O 8
TEMP=INPUT(I)
IF({TEMP.EQ.LP) IPRN = IPRN+]
IFITEMP.EQ.RP} IPRN = IPRN-1
IF{IPRN.LT.0) GO TO 14
IF{TEMP.NE.PL-.AND.TEMP.NE.M]I) GO TO 17
IFITINTMP(J) aNEaLP.ANDJINTMP{J).NE.CM.OR.K.NE.O) GO TO 16
J = J+l
INTMP(J) = O
GO 10 7
16 IFINUMST.EQ.Q0.O0R..NOT.EF) GO TO 1
EF = .FALSE.
K = K+1
GO TC 8
17 IF{TEMP.EQaLPaCR.TEMP.EC.RP.OR.TEMP.EQaSH.OR.TEMP.EQ.AS.OR.
*TEMPL.EQ.CM) GO T0 1
IF{{NBRITEMP)+OR.TEMP.EQ.DP).ANC.K.EQ.0) NUMST = 1
K=K+1
IFINUMSTLEQ.C) GO TO 18
IF(TEMP.EQ.E.CR.TEMP.EQ.D) EF = .TRUE.
GO YO 8
18 IF(K.GT.8) GC TO 9
NM{1l) = ISLL(8,NM{L1))+ISRLIZ24,NM(2)])
NM{2) = ISLLUBNM{2)})+ISRL(24,TEMP}
GO TC 8
1 IF(NUMST.ECQ.QO) GO TO 2
NUMEND = NUMST+K-1
CALL NMBR{INPUT,NUMST,NUMEND,yIANSR,E10)
IFUINTMPlU=2)eEQeBLKLAND.INTMP(J—1).EQ.INT.AND. INTMP{J)}.EQ.LP)
¥ GO TC 32
IF{INTMP{J) e NEaLP.AND.INTMP{J)NE.AS.AND.INTMP{J}.NF.AS2.AND.
* INTMP{J)aNE<PL.AND.INTMP(J)aNELMILANC.INTMP(J)aNE.SH.AND.INTMP{J)
* JNELCM) GC TO 34
J=Jd+1
INTMP(J) = IANSR
GC TC 7
2 IFINM{2).EC.BLKY GO TO 61
IFCINTMP{J) e NEaLPoANDJINTMP{J) cNELASCANDINTMPIJ).NE.AS2.AND.
* INTMPlJU)eNE2.PLoANDLINTMP{J )} NELMILANDLINTMP(J) oNE«SH-ANDLINTMP(J)
* .NE.CM) GC TO 28
IF{TEMP.EQ.LP.OR..NOT.RESLY) GC TOD &
CALL FNDNAM(NM,L.KODE)
IFUINTMPlJ=2) aECaBLK .ANDLINTMP (J—1) cEQuINT.ANDLINTMP({J).EQ.LP}
% GC TC 3
GC TC(31426,23424+254+27),K0DE
26 L2 = L/2+1
J=Jd+1
INTMPLJ) = IVALUE{LZ2)}
GO T0 7
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3 IF({TEMP.NE-.CM.AND.TEMP.NE.RP) GO TCO 33
GO TO (41441+41441,29,30),K0ODE
41 J = J+42
INTMP(J-1) = NMI(1}
INTMPLJ) = ANM{2)
GC¢ TC 7
3] CALL MSG(55+KMI1)4NM{2]) ,NM(3)}
READ 101,4IN1
DC 4 11=1,88
IF{IN1{I1}.NE.BLK) GO TO S
4 CONTINUE
GO TCO 99
5 CALL NMBR{IN1,1,88,1ANSR,E11)
J=J+1
INTMPIJ) = IAASR
CALL NMECQNU (NM,IANSR)}
GO 10O 7
11 CALL NMSGIS5T+NM(1),NM{2),NM(3))
GO TO 31
6 J=J+2
INTMPLJ-1) = NM(1)
INTMPLJ) = NML2)
GC TC 7
61 IF({TEMP.NE.AS.ORLINTMP{J).NE.AS) GO TO 62
INTMP{J) = AS2
GC YO 72
62 IF(TEMPoNE<RPAND<TEMP . NE.AS.AND.TEMP . NE.SH.AND.TEMP . NE.PL.AND.
*TEMP.NE.MI.AND.TEMP .NE.CM) GO T0 &3
IF{INTMP(J).NE.RP)} GC TO 19
GO TO 64
63 IF{TYEMP.MNE.LP) GO TO 20
IF{INTMP(J) e NE.AS2.AND« INTMP{.J)NELASANDLINTMP{J)aNE-SH.AND.
¥INTMP{ J) e NE<PL.ANDL.INTMP(J) NE.MI.AND.INTMP(J).NE.LP.AND.
*INTMP(J).NELCM) GO TC 19
64 JIF{].EQ.IENC.AND.TEMP.NE.RP.AND.TEMP.NE.LP) GO TD 21
7 IF{I.EQ.IEND)} GO TO 12
Jd = J+l
INTMP{J) = TEMP
72 NM[1)=BLK
NM{2)=BLK
K=0
NUMST=(C
EF = JFALSE.
8 CONTINUE
STOP 100
9 CALL MSG(56sNMIL)NMI2)4NM(3)}
GC TC 99
10 CALL MSGI(ST+NMI{L1),NM(2),NM(3))
GC TO 99
12 IF(IPRNJNE.C) GO TO 14
J = J+1
INTMPIJ) = RP
DO 13 I=1,.J
13 INPUTI(I) = INTMPI(I)



14
15
19
20
21
23
24
25
27
28
29
30
32
33
34
99

100
101

1E = J

GO TO 100

CALL MSGISBeNMIL}NM(2),NM[3))
GO TO 99

CALL NMSGU60,NKMIL1) NM(2),NMI3))
GC TO 99

CALL MSGLO1+INTEP(JioTEMP,A)

GO TD 99

CALL MSGi62+TEMPsA,B)

GC T0O s¢9

CALL MSG{63,TEMP,A,B)

GC TO 99

CALL MSG(S94NM{1),NMI(2),NM[{3))
GC TC 99

CALL MSGU64,NM{1)4NM{2),NM(3))
GO TO 99

CALL MSG(6S5:NM{1)sNMI2}4NM(3))
GO TO 99

CALL MSGU{132,NM(1),NM(2):NM(3))
GC TO 99

CALL MSGULSS,INTNPUJ) NM{L),NML(2})
GO TO 99

CALL MSG{15&+NM{L1),NM{2),NM(3))
GO TO 99

CALL MSGU(157,NMi1)¢NM[2),NM{3))
GO TO 99

CALL MSG(15B,1ANSR.A,B)

GO T0 99

CALL MSG(159:A,B,C)

GC TC 99

CALL MSGIU1644INTNP{J)sIANSR,A)
RETURN 1

RETURN

FCRMAT (88Al}

END
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SUBRCUTINE CCMMNDINM, INPUT,IS,IE,¥)

DIMENSICON NMI{1)4INPUT(1)

COMMON /ACMDS/NAXCMD,AUXCMDI(3,33),PGM(2,33)

INTEGER AUXCMD,PGM

INTECER CMDS(66)/
' '

* s "+ "DUMNP,? Ty? Tyt DY,
¥ ' o PYL'RINTY,? (P 1, P,
* ' ", E*,"RASE?," (] [ EY,
* . "' RES*,"TART',* v, (] RY,
* . 1, ' L YMODEY, " () L) MY,
& v 1, ',' END',? 1, T, END?,
* ] 1,9 B 'EGIN'y " v, e 1,0 B?,
* N ", v LISTOPY " 1,0 't g,
* . ', ', DO, v, ", DDY,
* . vyt P VLISTY,? (] 1o LY,
* ’ I*y"NTEG®, "RATE","? %0 L T 1%/

DO 1 I=1,66,3

K = 1/3+1
IF(NM{1).EQ.CMDS(I).AND.NM{2}.EC.CMDS(I+1).AND.NM(3).EQ.
*CMDS(I+2)) €GC TO 2

CONTINUE

GO 70 14

COMMND

GC TO(3:¢344+4951516209T797+98+839,9,10,10511411¢12+912413,13),K

CALL DUMPIT(INPUT,IS,IE}
GO TC 10C

CALL PRNTITUINPUTIS,IE)
GO 10 10c¢

CALL ERASIT(INPUT,IS,IE)
GC TO 1a00

CALL INITAL

GO T0 100

CALL MOCEIT(INPUT,.IS,I1E)
GO TC 10¢

CALL ENDIT{INPUT,IS,IE)
GC TC 100

CALL BEGNIT(INPUT,IS,IE)
GO TO 100

RETURN 1

CALL DOIT(INPUTLIS,IE)
GO TO 100

CALL LISTIT(INPUT,IS,IE)}
GO 71O 10C

CALL INTCGRL

GO TO 100
IF(NAXCMCL.EC.0) GO TO 17
DO 15 I=1,NAXCHND

I1 =1

IF{NM{1).EQ.AUXCMD{1,1)-AND.NM(2).EQ.AUXCMD(241).AND.NM{3).EQ.

*AUXCMD(3,1)) GO TO 16
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15
16
17

100
101

201

CONTINUE

GO TO 17

CALL PGMEVLUINPUT,IS,IE,PGM(1,11),8100)
GO TO 100

CALL PGMEVL(INPUT,IS+IEsNM{2),6101)
RETURN

CALL MSG{10,NMULI,NM(2)4NM(3})

GO TC 100

END

SUBROUTINE LISTIT(INPUT,IS,IE)}

PRINT 201

RETURN

FORMAT (' LIST NOT WORKING AT THKIS TIME.?')
END

SUBRCOUTINE CUMPITUINPUT,IS,I1E)

DIMENSION INPUTI(1),NM(3)

COMMON /FCYS/NFCT.LSTI,,IUSFCT{1000)

CCMNGCN/NAMES/NMLT,NAME{100},VALUE(50)

COMMON /PROCDS/NPCD,LASTILICNT,IUSPCD(2000)

COMMCN /MODEl/DEBUG,PROCED

LOGICAL CEBUG,PRCCED

INTEGER BLK,TE¥P,RP

INTEGER CHMPL24)/
[ ] l’l VA"'LUES"‘

TLSRF*,*UNCT" " IONS?,"*
TSYSFY',"UNCT®,"ICNS",*
* PR'","0CED"'"+"URES"*,"*

DATA BLKyRP/* *,%)V/

IF{PROCEL)Y CC TC 10

IF(IS.EQ.Q) GOC 7O 19

vV,

.?
e UF?,
2!
!

- & w =
- w %
- . @ =

SF*,
pr/

“ % W

Nl = IS+1
NM(1) = BLK
NM{2) = BLK
MNM{3)} = BLK
K =0

DG 11 I=N1,IlE

TEMP = INPUTI(I)
IF{TENP.EQ.BLK) GO YO 11
IF(TEMP.EQ.RP} GO TO 12
K = K+1

IF{K.GT.12) GC TC 20

NM{L) = ISLLI{BsNM{1))+ISRLIZ24,NNM(2))
NMU2) = ISLL{BsNM{2))+ISRL(24,NM(3))
NM{3) = ISLLI{B8sNMI(3))}+ISRL{24,TEMP)

LISTIT

DUMPIT

41
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11 CONTINUE
CALL MSGI(B2,A,B,C)
G0 TO 100
12 IF{K.EQ.C) GO TO 19
DO 13 1I=1424,3
K = [/3+1
IFINM{1 ) LEQ.DMP{I) AND.NM(2).EQ.OMPII+1).AND.NMI3).EQ.DMP(I+2))
* GO 70 14
13 CONTINLUE
CALL MSG(B3,NM{1),NM{2),NM(3))
GO YO 100
14 GO TO(15+15416¢16517417,18518),K
15 IF{NMLT.EQ.C) GC TO 3
CALL MSG{32,A,B,C)
Nl =1
N2 = 8%[NMLT/B)
IF(N2.EC.Q0) GO TO 22
00 21 I=N1,N2,8
J = 1/2+1
21 PRINT 202 ,NAME{I},NAME(I+1),VALUE{J)¢NAMELI+2) NAME(I+3),
EVALUE{J+1) o NAME( T+4 ) 4 NAME({ I +5) , VALUE(J+2) 4 NAME(T+6) JNAME(T+T),
*¥VALUE(J+3)
IFIN2.EQ.NMLT) GO TO 100
22 N1 = N2+1
N3 = 6%{(NNLT-N2)/6)+N2
IF(N3.EQ.N2) GO TO 24
N2 = A3
DO 23 I=N1sMh2,.6
J = 1/2+1
23 PRINT 202+NAME(I)oNAMEL{I#1 ) VALUE(J) /NAME(TI#+2),NAME(TI+3),
EVALUE{J+1) s NAMEL I +4) ¢ NAMNE(TI45),VALUE[J+2)
IFINZ.EC.NMLT) GO TO 1CC
24 N1 = N2+1
N3 = 4% ((NMLT-N2}/4)+N2
IF{N3.EC.N2) GO TO 2
N2 = N3
DO 1 I=N1sN244
J= 1/2+41
1 PRINT 202 +NAMELT) s NAME(I+1)+VALUE(J)yNANME(T+2):NAME(I+3),
* VALUE(J+1)
IF{NZ.EQ.NNFLT} GC TC 1CO
2 J = NMLT/2
PRINT 202,NAME(NMLT—1)oNAME(NMLT),VALUE{J}
GC TC 100
3 CALL MSGI(33,A,B,C)
GC TC 10¢C
16 IF(NFLT.EQ.O) GO TC 6
CALL MSGI(35,A,4B,C)
Jd =1
DC 5 I=14NFCTY
NARG = IUSFCT(J+3)/2
PRINT 207, IUSFCT{J), IUSFCT{J+1),NARG
J = IUSFCT(j+2)
5 CONTINUE



17
18

10
19

20
100
202
207

' B B T

6

100

GO 71O
CALL M
GC TOC

100
SG1344A4B,C)
100

CALL PGMLST

GO YO

100

IF(NPCD.EQ.Q) GC TC 9

CALL M
J =1
DC 8 1
PRINT
J = 1uU
CONTIN
GO 70
CALL M
GO TO
CALL M
G0 TC
CALL M
GO TC
CALL M
RETURN
FORMATY
FORMAT
END

SG(37+A,8,.C)

=1,NPCD

207, ILSPCD(J)»IUSPCD(J+1)
SPCD{J+2)

UE

1CC
SG{39,A,8,C)
100
SG{404A4B,+C)
100
SG(B84,A,8,C)
1CC
SG(8S4AyB4C)

(4(2X42A4,4'="4G1l4.6))
{" *,2A4,5X:13," ARGUMENTS."')

PGMNAM, PGMLST

SUBROUTINE TO MATCH INPUT NAME WITH FUNCTION NAME

SUBRCU

INTEGE

DATA N
INTECGE

DATA P
L

' AR

* LNG
Do 7 1
IFN1 =
IF(PGHM
CONTIN
IFN =
GC TC
IFN =
GG TC
ENTRY
PRINT
PRINT
PRINT
RETURN

LR IR A

TINE PGMNAM(PGMI, IFN}
R PGMIC(1)
PGM/38/
R PGM{(38)
GM/
t,0 EXPY,
YL'CCCSY,
",' TANY,
"o 'COSKH'y
"L TAMNAT,
FN=1,NPGN,2

IFN
I (1Y EQuPGMIIFN).AND.PGMI(2).EQ.PGMI(IFN#1)) GO TO 8
UE
a
100
IFN1/2+1
100
PGMLST
2C1
202
203

' ' v
. . '
T L*TANH?! *w'SINHY,
' . 4
'

201 FCRMAT (* LISY COF AVAIABLE FUNCTIONS.'y/»

&0

NAME DEFINITION ARGUMENT RANGE"')

43
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44

202 FCGRMAT

0 EXP

*9 LN

* LCG

*0 SIN

** cos

* TAN

* ARCSIN

* ARCCCS

*e ARCTAM
203 FORMAT [

¥ S INH

*! COSH

% TANH

*9 SQRT

LA ERF

! ERFC

*?

*0 GAMMA

*1? LNGAMFA

*x?

L 3 ABS

e INT

*0

FLl

END

EXPONENTIAL
NATURAL LOGARITHM
CCMMCN LOGARITHM
SINE

COSINE

TANGENT

ARCSINE

ARCCOSINE
ARCTANGENT

HYPERBOLIC SINE
HYPERBCLIC CODSINE
HYPERBCOLIC TANGENT
SQUARE RCOT

ERROR FUNCTION
COMPLEMENTED

ERROR FUNCTION's/,
GAMMA FUNCTICA
NATURAL LOGARITHM

CF GAMMA FUNCTION®,/,

ABSDLUTE VALUE
INTEGRATION
3 ARGUMENTS®,/,

X<174.673",/,
X>0%,/,

X>0%, /7,

I X1<(2%%18)#PI ", /,
IXI<(2%x18) %P1 ,/,
IX]<(2%%18)%P1",/,
IXI<1,/,

I1X1€1%5 /4

NO RESTRICTION')

X<1T74.6T3%,/,
XL1T4.673%,/,

NO RESTRICTION'./,
X>=0%/,

NO RESTRICTION®y /s
NO RESTRICTION®,/,

2%%(-252)1<X<5T.5T4" 9/

0<X<422913E+T3%,/,

NO RESTRICTION',/,
NC RESTRICTION?',/,

{USR FUNCTYIONLLINIT,LLIMIT)?*)

SUBRGUTINE PRNTIT{INPLT,.IS,IE)
DIMENSICN INPUT(1),NM(2)

COMMCN/NAMES/KMLT,NAME(100),VALUE(50)

PRNTIT, PRNT

COMMON /PROCDS/NPCD,LASTI,ICNT,IUSPCD(2000)
CCMMCN /MODEL>/CEBUG, PROCED
LOCGICAL UDEBLG,PRCCED
INTEGER BLK,CHM,TEMP

DATA BLK,CN/?

Nl =
N3 =

IF{N3.

1 =20
1 NNM(1)
NML2)
K =0
N2 =

1S+1
1E-1

LTaM1)

= BLK
= BLK

N1

DO 2 J=MN2,4A3

N1l =
TEMP

N1+l
INPUTLY)
IF(TEMP.EQ.ELK)
IF{TEMP.EQ.CM)

K = K+1

IF(K.GT.8)

I’l'l/

TO 101

GO T0 2

GO 10 3

GO TC 2



10

11
12
13

14
15

151

152

153

NM{1) = ISLL{8sNM{1))+ISRL(244NM(2))
NMI2) = ISLL{B8,NM{2))+ISRL(24,TEMP)
CONTINUE

IF(K.EQ.0) GC TC 52

IFIK.GT.8) GO TO 51

IF{1.EC.18) GO YO 53

I = I+1

INPUT(I) = NM(L)

1 = 1I+1

INPUT(I) = ANM(2)

GO TO 4

CALL MSG(244NMI1)4NM(2),A)

GO TO 4

CALL MSGU1244A4B,C)

IF(N1.LE.N3) GC TO 1

GO 70 5

CALL MSGU12E£,A,8,C)

IF(I.EC.0) GO TO 101

IF(PROCED) GO TC 70Q

Nl =1

N2 = 1

GO TC &

ENTRY PRNTUINPUT,IS,1E)
Nl = IS

N2 = 1E

I1 = Ni

IF(I1.GT<N2) GO TO 100

CALL FNDMAM{INPUTII1),INDEX,KODE}
GO TC (B,9+8,8,8,8),K0DE

I1L = I1+2

GO TC 7

J1 = INDEX/2+1

12 = 1I1+2

IF{I2.GT.N2) GO TO 17

CALL FNDMNAM{INPUTH{I2),INCEX,KCDE)
GO TO (11412,11411,11,11),KODE

12 = 12+2

GO TC 10
J2 = INDEX/2+1
I3 = 1242

IF{I3.GT.N2) GO YO 16

CALL FNDNAM{INPUT(I3),INDEX,KODE)
GO TO (14,15+14414,14414),K0ODE

I3 = 1342

GO YO 13

J3 = INDEX/2+1

I4 = 13+2

IF(I14.GT.N2) GO YO 154

CALL FNDNAM(INPUT(I4),INDEX,KODE}
GO TC (152+153,152+152+152,+152),K0DE
14 = I4+42

GO TG 151

Ja = INDEX/2+1

PRINT 202, INPUT{I1), INPUTI{IL1+1),VALUEUJL),INPUTLIZ),INPUT(IZ2+]1),

45



154

16

i7

70

e s 8 b

46

71
72

101
1cC
202

AVALUE(J2) INPUT(I3),INPUT{I3+1)4VALUEI{J3),INPUT(I4),INPUT(14+1),
*VALUE(JSG)

Nl = 1442

GO TC &

PRINT 202, INPUT(IL), INPUTII1#1),VALUE{J1),INPUT{I2)INPUT(I2+1),
*VALUE(J2) o IAPUTI(I3 ), INPUT(I3+]1),VALUE{J3)

G0 10 100

PRINT 202,INPUT{I1), INPUT{I1+1),VALUE(J1),INPUT{I2)sINPUT{I2+%1),
*VALUE(J2)

GO TC 1CC

PRINT 202, INPUT{I1), INPUT({]I141),VALUE(J]1?

GC TC 100

IFILASTI#+I+2.6GT.1996) GUC YO 72

IUSPCD(ICNT) = TUSPCD{ICNT}+1

LASTI = LASTI+]

IUSPCDILASTI) = 1

LASTI = LASTI+1

TUSPCDI{LASTI)} = 4

o 71 J=1,1

LASTI = LASTI+1

IUSPCOD(LASTI) = INPUT(J)

GC TC 100

PROCED = .FALSE.

LASTI = ICNT-4

NPCD = NPCE-1

CALL MSGUt11C,IUSPCD{LASTI+1), IUSPCD(LASTI+2),A)
GO TO 10C

CALL MS5G({123,4,B,C}

RETURNA

FORMAT (4(Y "432A4,4'=",Gl4.61))

END

BEGNIT

SUBROUTIKNE BEGNITUINPUT,IS,IE)
DIMENSICN INPUTI{L1),NKM(2])
COMMCN /PROCCS/NPCD,LASTILICNT,IUSPCD(2000)
CCMMCh /MODE1/DEBUG,PROCED
LCGICAL DEEBLG,PRCCED

INTEGER BLK,TEMP

DATA BLK/®Y v/

IF(PROCEC) GC TC 101
IF(IS.EQ.0) GO TO 102

N1 = I5+1

N2 = 1E-1

NM{1} = BLK

NM{2) = BLK

K =20

DO 1 I=N1,K2

TEMP = INPUTII)
IF(TEFP.EQ.BLK) GO TC 1

K = K+1
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101

102

103

105

1C6

107

108

109
1Cc0

IF(K.GT<8) GC TO 103

NMI1) = ISLL{ByNM{L))+ISRLIZ24.NM(2))
NM{2) = ISLL{B,NM{2))+ISRL(24,TEMP)
CONTINUE

IFIK.EQ.0) GO 7O 102

CALL FNDMNAM{NM,I,KOCE)

GO 1O 12,1C5,106,107,108,109) +KCDE
PROCED = .TRUE.
NPCD = NPCD+1
LASTI = LASTI+4
IUSPCC(LASTI-3)
IUSPCCILASTI-2)
ICNY = LASTI
IUSPCO{ICNT) = 1
GC TC 100

CALL MSG(BT7:A4B+C)

GO TC 100

CALL M5G(B84A,B,C)

GO TO 100

CALL MSGI244yNM(L1)eNM{2)4A)
GO TC 100

CALL MSG{B89;NMIL1).,NM(2),4)
GO TC 100

CALL MSGI(SO NM[1)Y,NM{2),A)
GO TC 1cCcC

CALL MSGUS1sAM{LIaNMI(2),A)
GO TC 100

CALL MSG{92,NM{1),NM{2),A)}
GO TC 100

CALL MSGU13C,NM{L1l},NM{Z2},A)
RETURN

END

NM(1)
NM{2)

ENDIT
SUBRCUTINE ENDIT{INPUT,IS,IE}
DIMENSION INPUT{1),INTMP(441)
COMNMNCN /PROCDS/NPCD,LASTILICNT,IUSPCD(2000)
CCMFCN /MODEL1/DEBUGPROCED
LCGICAL CEBLG,PRCCED
INTEGER GT,BLK
DATA GToLTLBLK/'D>% 4%, ¢/
IF{PROCECY GO TC 1
CALL M¥SG(93,A,8,C)
RETURN
PROCED = .FALSE.
IF(IS.NE.O) GO TO 3
IUSPCCUICNT-1} = LASTI+1

RETURN
Nl = IS+1
N2 = IE-1
K =20

47
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71

10

101
11
12

13

]

iREL = 0

LS = LASTI

DO & I=Nl,N2

INTMPII) = INPUTHI)
IF{INPUTI(I).EQ.BLK) GO 70O &
K = K+1
IFUINPUT{I) o NE-LTLANDLINPUTII).NE.GT) GO TO 4
IREL = I

CONTINUE

IF(IREL.NELQ) GO YO 7
IFIK.NE.C} GC TC 5

CALL MSGI94,A,B8.+C)

GC TO 2

CALL MSG{(95,A4B,C)

PROCED = .TRUE.

RETURN

IST = 15+1

IND = IREEL-1

IF(IST.LELIADR} GO TO 71

CALL MSG{96,A+BeC]

GO TO &

CALL PRESSZ(INPUTLIST,IND,EB)
GC YO 9

CALL MSG{ST,A,8,C)

GO TO &
IF{LASTI+1+4IND.GT-1996} GC TC 14
LASTY = LASTI+]

IUSPCDILASTE) = IND

DC 10 I=1,IMD

LASTI = LASTI+1

TUSPCD(LASTIY = INPUTI{I}
LASTI = LASTI+]

IUSPCC(LASTI) = INTMPUIREL!}
IST = IREL+]

IND = IE-1

IFIIST.LELINC) GO TO 101
CALL MSG(9B8.A+B,C}

LASTYI = LS

GG TC 6

CALL PRESSZUINTMP,IST,IND,EL1)
GO TO 12

LASTI = LS

GO TC 8

IFILASTI4IND.GT.1996) GO TO 14
DO 13 I=1,1IMDC

LASTI = LASYI+]

TUSPCEILASTI) = INTMP{I)

GO Y0 2

LASTI = ICNT-4

NPCD = NPCD-1

CALL MSCG{110,IUSPCCILASTI*+1), IUSPCO(LASTI#2),A)
RETURN

END
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31

SUBRCUTINE ERASIT (INPUT,IOPTST,ICPTND)
DIMENSION INPUTI(1), NM(2)

COMMON /NAMES/NMLT4NAME(100),VALUE{50)
COMMCN /FCTS/NFCT4LSTI,IUSFCT{1000)
COMMCN /PROCDS/NPCD.LASTI, ICNT,IUSPCD(2000)
COMMON /MODEL1/DEBUG,PROCED

LCGICAL CEBUG,PROCED

INTEGER CM,ELK+sRP,TEMP,SKHT

DATA CMeBLK W LPyRP /1% ,0 P, 0(0,%)%/
IF(PRCCEC) GO TC 14

IF(IOPTST.EC.0) GO TO 13
IF{NMLT+NFCT+NPCC.EQ.0) GO TO 12
SHT=1

K=0

NM({1)=BLK

NM{2)=BLK

N1 = I0PTST+1

0C 10 I= N1, ICPTND

TEMP= INPUTI(I)

IF{TEMP-.EQ.BLK) GO TC 10
IF{TEMP.EQ.CM.ORL.TEMP.EQ.RP) GO TO (347),SWT
K=K+1

IF(K.EQ.S) thT=2

IF(K.GT.8) CO TO 10

NMEl) = ISLLIB4NM{1))+ISRLI24,NN(2)})
NM{2) = ISLL(BsNM{2))+ISRL({24,TEMP)

GO TC 10
IFINM{1).EQ.BLK-AND.NM(2).EQ.BLK) GO TOD 8
CALL FNDNAM(NK,J,KOCE)

GO TO(?3,431,45,71,75,76),KO0DE

J2 = J/2+1

IF{J.EQ.NMLT) GO 7O 41

DC 4 K=JoMMLT,2

NAME(K) = NAME(K+2)

NAME(K+1) = NAME(K+3)

K2 = K/2+1

VALUE(K2) = VALUE({KZ2+1)

NMLT = NMLT-2

GO YO 72

Jd = J-1

K = ITUSFCT(J+3)-1

IF{K.EQ.LSTI) GG TO 61

L = K=J

LL = LSTI-L-J

N = IUSFCTI(K#3)+2

IUSFCTI(K+3} = TUSFCT(K+3)-L

DC &6 M=1,LL

Jd = J+l

K = K+1

IF{K.NE.h) GO TO 6

ERASIT

49



50

71

15
g1

12

73

15

76
14

i1
12
13

14
100

N = IUSFCT{K)+2

IUSFCTIK) = IUSFCT(Kji-L
IUSFCT(J) = IUSFCTIK)
LSTI = J

NFCT = NFCT-1

GC 1O 72

J = J-1

K = JUSPCD(J+3)~1
IF(K.EQ.LASTI) GO TO 81
L = K=J

LL = LASTI-L-J

N = IUSPCO(K+3)+2
IUSPCDI(K+3) = JUSPCD(K+3}-L
DC 15 M=1l,LL

J = J+l

K = K+l

IFiK.NE.N) GO TC 15

N = TUSPCDIK)+2

IUSPCDIK) = IUSPCDI(K}-L
IUSPCD{J} = ILSPCDIK)
LASTI = J

NPCD = NPCD-1

IF{NMLT+NFCT+NPCD.EQ.O0) GO TC 11

GO TO 74

CALL MSG(23,NKM{1)},NM(2)+NM(3))
GO TC 74

CALL MSGU244NMI1),NM[2)},KM(3))
GO TC 74

CALL MSG{25,NM{1],NMI2},AM(3))
GO TQ 74

CALL MSG(31,KNMIL1)},NNM(2),NMI3))
GO TC 74

CALL MSGU13S5.NMIL),NML2),NM{(3))
NE{1)}=BLK

NM[2)=BLK

5UHT=1

K=0

IFITENP-EQ.RP) RETURN

CONTINUE

CALL MSG(26,NMI{1),NM{2},NM{3))
GC T0 1GC

CALL MSG(27.NM{1),NM{2),NM{3})
GO TO 100

CALL MSG({28,NN{1)4NM(2)4NM(3]))
GG TC 100

CALL MSGU29,NP(1)4NMI2)4NMI(3))
GO 1O 10C

CALL MSGI{304NM{1}+NM{2)},NM(3))
RETURN

END
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MODEIT
SUBROUTYINE MCDEITUINPUT,IOPTST,IGPTND)
DIMNENSICN INPUT(1).NMI(3)
CCMMCN /MODEL1/CEBUG,PROCED
LOGICAL DEBLG,PROCED
INTEGER BLK,TEMP,RP
DATA BLK,RP/" 3,0}vy
INTEGER MOD(18)/
]

* ', DY, *EBUG", " LI LI DY,
& ] LI N* , *OBUGY " ", LIPS NE,
* ] LI ] RE®,VALk4 0 U T, RE4/

IFI{PRCCELC)Y GC TG 8
IF(ICPTSTLEC.O0) GO TO 7
Nl = IOPTST+1
NM{1)=BLK
NM{2)=BLK
NM{3)=BLK
K=0
DC 1 I=N1,ICPTND
TEMP= INPUTI(I)
IFITEMP.EQ.EBLK} GO TO 1
IF{TENMPLEQ.RP) GG TO 2
K= K+1
IF(K.GT.12) GC TC 6
NM{1} ISLL{B,NMI1))+ISRLI24,NNM(2))
NM(2} ISLLIB«NM12))#ISRLIZ24,NM(3))
NM(3) ISLL{B,NM(3))+]ISRLI24,TEMP)
1 CONTINUE
CALL MSG{13,NM{1),NM{2),NM(3))
GO TC 100
2 IFIK.EQ.C} GC TO 7
DO 21 1=1,18,3
K = 1/3+1
IF(NM{1)-EQaNCOII)aANDaNM{2)EQMOD(I+1).AND.NM{3).EQ.MOD(I+2))
* GO TC 22
21 CONTINUE
CALL MSG(14+NM{1J) ,NM(2),NM(3))
GC TO 100
22 GO TO(3+354544545) 4K
3 IFI{DEBUG) CALL MSG(1S,NM(1) . NM(2),NM{3)}
IF(.NCY.DEBUG)Y) CALL MSG{16,NM{1),NMI2},NM(3)}
DEBUG= .TRUE.
GO TC 1CQ
4 IF[{DEBUG) CALL MSGL17.NM{1)sNM(2),NM(3))
IF{.NOT.DEBUG) CALL MSGiI1l8,NM{1},NM{2),NM(3)}
DEBUG =.FALSE.
GG TC 10C
5 CALL MSGU1I9,.NM{1),NM{2),NMI(3)})
GG TO 100
& CALL MSGI{204NMIL} NM{Z2)4NMI(3)])
GO TO 10C
T CALL MSG({214NM{1),KM(2),NMI3))
GG TC 100
8 CALL MSG({22,NM(1),NM12),NM(3))
100 RETURN
END
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31

32

52

SUBRCUTIME ECIT(INPUT,LIS,IE)
DIMENSICON INPUT{1),.NM(2)

COMMCN /PROCDS/NPCD,LASTI,ICNT,IUSPCD{2000)
COMNCM /MODEL1/DEBUG.PROCEL

LOGICAL DEBUG,PRCCED,ASC

INTEGER BLK,AS,TEMP,TYPE

DATA BLKAS,LT/"Y 2,0t 20y
IF{PROCEC) GO YO 101

IF{IS.EC.0) GO 71O 102

N1l = IS+2

N2 = lE-1

NM{1l) = BLK

NM(2) = BLK

K =20

ASQ = .TRUE.

DO 1 I=N14N2

TEMP = INPUTI{I)

IAS = 1

IF(TEMPLEQ.BLK) GO 7C 1
IF(TEMP.EQ.AS)Y GC YO 2

K = K+#1

IF{KaGToB8) GO TO 103

NNI1) = ISLL{B8,NM{1)})4ISRLIZ24,NM(2))
NM{2) = ISLL{B,NM{2})+ISRL{24,TEMP)
CONTINUE

IFIK.EQ.U) GC TC 104

ASQ = .FALSE.

CALL FNDANAM{NM, INDEX.KODE}

GO TO11064107+108,3,109,114).K0ODE
IF{ASQY &C TC0 31

ITIMES = 1

GO TC 32

NUMST = [AS+1

NUMND = IE-1

CALL NMBR{INPUT,NUMST,NUMND,ANS,E100)
ITIMES = ANS
IF{ITIMES.LELO-CRLITINMES.GTL50) GO TO 110
LASY = ILSPCOD{INDEX+2)-1

NMBRSY = IUSPCD(INDEX+3}

INDEX = INCEX+4

DO 11 LOOP=1,4,ITIMES

IOX = INDEX

DO 8 ISTMT=1,NMBRST

LENGTH = IUSPCODIIDX}
IF{ISTRT.EQ.NMBRST) GO TO 9

YYPE = IUSPCC{IDX+l)

GO TO(4:+5,6+7571),TYPE

DOIT
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10
11

101
102
103
104

105

IST = IDX+4

IND = IST+LENGTH-3

CALL RESLVI(IUSPCD,IST.IND;INPUT,E1LL}
IST = 1

CALL EVALIUINPUT,IST,IND+sANS,E111)
CALL NMECNU(JUSPCD(IDX42)4ANS)

GO TC 8

CALL MMECGS{IUSPCD(IDX+21})

GO TO 8

IST = 1DX+2

IND = IST+LENGTH-1

CALL RESLVI(IUSPCD,ISTy INDy INPUT,E&111)
IST = 1

CALL EVALI{INPUTLIST4INC,ANS,£111)
CALL MSG({78B,;ANS,A,B)

GO TO 8

IST = 1DX+2

IND = IST#LENGTH-1

CALL PRNT{ILSPCD,LIST,INC)

GC 7O 8

IST = ICXx#2

IND = IST4+LENGTH-1

CALL RESLVI{IUSPCD,IST,INDyINPUT,E11%)
IST = 1

CALL EVALIUINPUT,IST,IND,ANS,E111)
IDX = IDX+LENGTH+2

IFIIDX.GE.LAST) GC TC 11

IST = IDX+1

IND = IST+IUSPCD(IDX)-1

IREL = IND#+1

CALL RESLVI(IUSPCD,ISTIND,INPUT E111)
IST = 1

CALL EVALYI(INPUT,IST,INCoyANS1,£6111)
IST IREL+1

IND LASY

CALL RESLVI{IUSPCD,IST,IND,INPUT,E111)
IST 1

CALL EVALLIC(INPUT,IST,INC,ANS2,E111)
IF{IUSPCD(IREL).EQ.LT) GC YO 10
IF{ANS]1.GT.ANS2) GC TO 112

GC TC 11

IF{ANS1.LY.ANS2) GO TG 112
CONTINUE

GC TC 113

CALL MSG(993A,B,C)

GO TO 100

CALL MS5G{10C,A,8,C)

GO TC 100

CALL MSG{24,N{1 2 ,NM(2),A)

GO TO 1CcC

CALL MSGl101,A3B,C)

GO TO 1CO

CALL MS5G({1024A4B,C)

GO TC 10¢C

53
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54

106

107
108
109
110

112
113

114
100

IF(.NCT.ASQ) GC TO 105

CALL MSG{41+NM{1i,NM(2]),A)

GO ¥C 1Co

CALL MSG{103,NM{1),NM(2),4)

GO TC 100

CALL MSGU42NM{1),NM(2]),A)

GG TC 10¢C

CALL MSGl44,NNM{1),NM{2)44)

GO TC 100

CALL MSG(104+1TINES,A,B)

GC TC 100

CALL MSG{1O05,ISTFT,AM{1),NMI2))}
GO TO 100

CALL MSG{106,ANS1, IUSPCDI{IREL)sANS2)
GO TO 100

CALL MSG{107,ITIMES,4,:8B)

GC TC 100

CALL NSG(133,NM(13.KM(2).2)
RETURN

END

PGMEVL

SUBRCUTINE PGMEVL{INPUTSILP2TENDyNM,*)
DIMENSION NMI1j,INPUTI(1)

COMMCN /PRCCDS/NPCD,LASTI.ICNT,IUSPCD(2000}
COMMCN /MODF1/DEBUG.PRUOCED

INTEGER RP,ELK

LCGICAL CEBLG,PROCEC

DATA LP4RPyBLK/Y([® 0, 1/

CALL LOACEDINM,KODE)

GO TO {3,1),KCDE

CALL LOADINF,.KOCE)

GO TC (2420C)K0ODE

CALL NSGU129,ANM{1),NM[22,A)
IF{PRCCED) GC 70 6

IF{ILP.EC.Q) GO TO 4

IST = 1

IEND = JEND-ILP+1

CALL PRESS1{INPUTI{ILP),IST,IEND,£E100}
TIENG = ILP+IEND-2

IST = JLP-1

INPUTLIST) = NPFI(1)

INPUTILIST+#1) = NM(2)

GO TC 5

IST = 1

IEND = S5
INPUTI1) = NMI{1)
INPUT(2) = NM(2}
INPLUT(3) = LP
INPUT (&) = BLKX
INPUT(5) = RP

CALL EVALLUINPUT(IST)IST+.IENDsANS,E100)



4

10

100
ZC0

GC TC 100

IF{ILP.EC.O0) GO TO 7

IST = 1

IEND = IEND-ILP+1

CALL PRESSZ2(INPUTIILP),IST,IEND,E100)
IEND = I1LP$+1END-2

IST = ILP-1

INPUTLISTY = NM{1)

INPUT{IST+1) = NM{2)}

GO 1O 8

IST = 1

IEND = 5
INPUTIL1) = NM(1)
INPUTI2)Y = MM{2)
INPUTI(3) = LP
INPUTI(4) = BLK
INPUT(5) = RP

IF(LASTI+{IEND-IST+1)+2.GT.1996) GG TO 10O
IUSPCD{ ICNT) = JUSPCD(ICNT)+1

LASTI = LASTI+1

IUSPCO{LASTI) = IEND-IST+1

LASTI = LASTI+1

IUSPCDILASTI) = §

DC 9 I=ISTs1END

LASYI = LASYI+1

IUSPCE(LASTI) = INPUTI(I)

GC TC 10¢

PROCED = .FALSE.

LASTI = ICNT-4

NPCD = NPCD-1

CALL MSG(110,IUSPCD(LASTI+1)4IUSPCD{LASTI+2),4A)
RE TURN

RETURN 1

END

USRPGM

SUBRGLTINE LSRPGMUINPUTsNLyN2,1LPyANS,¥*)
INTEGER INPLT(1)+ARG(10),ANS,BLK+CM

DATA BLK,CM/' ",%,%/

NARG = C

IFIN1.GT.N2) GO TO 1C

DO 1 I=N1,h2
IF(INPUTII).EQ.BLK.CR.INPUT({I}.EQ.CM) GO TO 1
NARG = NARG+1

IF{NARG.GT.10) GO TO 3

ARG{NARG) = INPUTLI)

CONTINUE

CALL RUNITUINPUTIILP-2),NARGyARG,»ANS,KODE)
GO TO (2,4)+KCDE

RETURN

CALL MSGU137,INPUTLILP-2),INPUTL{ILP~1),A)
GO 1O 5

CALL MSG(138,INPUT{ILP-2), INPUT(ILP-1).,4)
RETURN 1

END
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10

14

21

RESLV1, RESLV2

SUBROUTINE RESLVI{IN,IS,IE,OUT,*)

COMMON /NAMES/NMLT,NAME(100)s IVALUE(50)
INTEGER CUTI(1)

DIMENSICN IN(1),IN1(88)

INTEGER ARGy TEMP1,TEMPoASASZ2,4SHFPLsRP,BLK,CM
DATA INT/* INTY/

DATA BLK,CM/Y ",1,%/

DATA AS ASZ2ySHaPLeMIGRPLP/ Yk g Tkt 0 /0 248 0 0 )0 [0y
KALL = 1

GO TC 1

ENTRY RESLVZ(INyIS,IE;OUTsNARGyNM,; ARG ,*)
DIMENSION NM{1},ARG{1)

KALL = 2

JJd = €

D0 8 I=IS,1E

TEMP = [ANI[I)
IFITEMP NEwAS.ANDZTEMP.NE.AS2.AND.TEMP.NELSH.AND.TEMP.NE.PL.AND.

*TEMP.NE.MI.ANC.TEMP.NE.RP.AND.TEMP.NE.CM) GO TO 6
IF(I-2.1T7.18) GO VO 6
IFTINLI-1).EC.RP) GO TO 6

TEMPL = IN{(I-2)
IF(TEMP1oEQ.AS.OR.TEMP1.EQ.AS2.CR.TEMP1.EQeSH.CR.TEMP1.EQ.PL.LR.

*TEMPl.EQ.MI.OR.TEMP1.EQ.RP.OR.TEMP1.EQ.LP.OR.TEMP1.EQ.CM} GO N 6
IF{KALL.EQ.1) GC TO 21

D3 10 1I=1,MNARG,2

13 = (1I+1)/2

IF{INII=2)EQeNMITT)}ANDLIN{I-1).EQ.NM{II+1)}) GO TO 14
CONTINUE

GO TC 21

Jd = JJ-1

CUT(JJ) = ARGI(I3)

GO TC 6

CALL FNDNAM(IAN({I-2),L,KODE)
IFIOUT(JJ-4).EQ-BLK.AND.OUT{JJ-3).EC.INT.AND.QUT(JJ-2).EQ.LP)
* GO 70 3

GC T0{31,22,+11512,413,15)+K00E

22 L2 = L/241

Jd o= JJd=1
OUT(JJ) = IVALUE(L2)
GC TC 6

3 IF{TENP.NE.CN.AND.TEMP.NE.RP) CC TC 41

31

GO TO(42043,6444445,46),KODE
CALL MSG{554IN{I-2)sIN(I-11,4)
READ 101l,IN1

DO 4 1I=1,88
IF(INI{II).MELBLK) GO TO 5
CONTINUE

GO TC SS

5 CALL MMBRI{IN1l+1,88,1ANSR,616)

JJd = JJ-1

CUT(JJ) = TANSR

CALL NMECNU(IN{I-2),IANSR)
GG TO 6
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16

11
12
13
15
41
42
43
44
45
46

100
101

12
13

14

CALL MSG(57,A4B,C)

GO TO 31

JJ = Jd+1l

OUT(JJ) = TENP

CONTINLUE

1E = JJ

GC TC 100

CALL MSCG(59+IN(I-2),IN[I-1),A)
GO TO 99

CALL MSG(64,IN(I-2)5INI[I=-1),4)
GO TO 99

CALL MSG(ES5,IN(I-2)sIN(I-1),A)
GC TO 99

CALL MSG(132,IN(I-2),IN{I-1),4)
GO TO 99

CALL MSGI(159,A,8,C)

GC TO 99

CALL MSCGI160,INII-2)4IN{I-1),A)
GO TO 99

CALL MSG(1614INII=-2),INII-1),A)
GO TC 99

CALL MSG(162,IN(I-2),IN(I-1),4)
GO TO S9

CALL PFSGU156,INII-2),INII-1)},A)
GO 10 99

CALL MSG(1574IN(I-2),IN(I-1),A)
RETURN 1

RETURN

FORMNAT (B8A1l)

END

EVAL, EVAL1

SUBRCUTINE EVALUINPUT+ISsIE+IANS,*}
DIMENSICN INPUTI(1)

INTECER TENF,RP

CATA LPRP/Y(*, %)/

CALL PRESSIUINPUT,IS,IE.&11)

ENTRY EVALY{INPUT,IS,IE.IANS,*)
IEND = IE

ILP = C

IRP=C

D0 15 I=1,1ENC

TEMP=INPUTI(I)

IFITEMP.NELLP) GC TO 14

ILP=1]

GC TC 15

IFITEMP.NE.RP) GO TO 15

IRP=1

CALL EXPR{INPUT,LILP,IRP,IENC,+£50,8611)
IF{TEND.GT-1) GO TOD 13

GC TC 186

57



oo Cryes o 2 &

58

15

16

17
11
50

51
52

CONTINUE

IF(ILP.NE.O.CR.IRP.NE.O) GO TD 17
IF{IEND.EG.1} GC TO 16

ILP=0

IRP=TEND+1

CALL EXPR{INPUT,ILP,IRP+IEND,E50,4611)
IAKS = INPUTI(IEND)

RETURN

CALL MSG(5844+8,0)

RETURN 1

IST = ILP+1

CALL INTIT{INPUT{IST),IANS,E11)
INPUT(ILP-2) = IANS

IST = ILP-1
N1 = IRP+1
J = IS8T-1

IFINY1.GT.IENC) GC YO 52
DG 51 I=N1,IEND

J = J+1

INPUT(J) = INPUTII)

IEND = J

GO TC 13

END

SUBROUTINE USRFCTUINPUToN1oN1oILPoIRP4LSTHINDEX,y*)

RETURN OK

RETURAN 1
COMMCN /FCTS/NFCT4LSTI,IUSFCT{1000)
DIMENSION INPUT{1),NM{20}
INTEGER ARG{1C},CVM,BLK
DATA BLK,CM/Y ®*,%,%/
NARG1 = Q
DC 3 J=N1,AN2
IFUINPUT(J) .EQ.BLK.OR.INPUTIJ).EQ.CM)
NARGL = NARCG1+1
IFINARG1.CT.10) GO 71O 15
ARGINARG]1) = INPUT(J)
I1 = 2*NARG1424INDEX
NM{2%#NARG1-1) = IUSFCTI{11}
NM{2%NARGL1) = IUSFCTY(I1+1)
CONTINUE
J 441
K LST+1
N LST~IRP
IF{N.EQ.Q) GO TC 2
DC 1 I=1,N
-1

wonou

J
K
T = INPUTIK)

USFCT(INDEX+3)

P

GC TC 3
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3
501
502
£03
504
€05
£Cé
€07

508

IF(NARG.NE.2*NARG1) GO TO 15

N1 = INDEX+MNARG#+4

N2 = JUSFCT(INDEX+2)-1

CALL RESLV2(IUSFCT,N1,N2, INPUT(ILP-2),NARGsNM,ARG, £99)
JJ = N2+ILP-3

IFtJJ.6T.J) GO 1O 14

IfF(JJ.EQ.J)} GO TC 10

IF(J.EQ.441) GO 7O 10

D0 9 I=Jds.44C

Jd = JJ+l

INPUT(JJ) = INPUT(I)

LST = JJ

GO TC 1CO

CALL MSG{604+A,B,C)

GC TO 99

CALL MSG(128,JUSFCT{INDEX) » IUSFCT{INDEX+1), IUSFCTI{INDEX+3}/2)
RETURN 1

RETURN

END

PGMFCT

SUBRCUTINE PCGMFCT{IFN,ARG1,ANS1)
GO 7O (5C1,502,503,504,505,506,507,508,509,510,
* 5119512+45134514+515+516+5174518),IFN
ANS1 = EXPLARG1)

GC TC 60C

ANS1 = ALCG(ARG1)

GC TC 600

ANS1 = ALCGI1C{ARG1)

GO TC 6CC

ANS1 = ARSIN(ARGL)

GC TC &CC

ANS1 = ARCCS(ARG1)

GC TC 6CC

ANS1 = ATANTARG1)

GC TO 6C0

ANS1 = SIN(ARG1)

GG TC 60C

ANS1 = CCSI{ARG1)

GC TC &0C

ANS1 = TAN(ARG1)

GC TO &00

ANSL1 = SCRT(ARG1)

GO TC 600

ANS1 = TANH{ARG1)

GO 71O 600

ANS1 = SINH({ARGL1)

GC 7O 600

ANS1 = CCSHIARG1)

GO TO ¢0C

ANS1 = ERF(ARG1)
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€00

GO TO €cCC

ANS1 = ERFC(ARG]1)
GC TC 6GC

ANS1 = GAMMALARG1)
GC TO 6CC

ANSY = ALGANA(ARGL)
GC YO é6CC

ANSL = ABST{ARG1)
RETURN

END

EXPR

SUBRCUTINE EXPRUINPUTHILPoIRPLSTo*,%)

DIMENSION INPUTIL1)

LOGICAL FCY

INTEGER TEMP,ASsSHyPLyAS2,BLK,CM

DATA LP,CM/*(%,","/

DATA ASeSHePLaMIJASZaBLK/YHT (1 /04047, 00 0%V, ¥y
FCT = .FALSE.

IST=1LP+1

IND=IRP-1

IF(IST.LT.4) GO TC 1

TEMP=INPLT{ISY-2) .
IF(TEMPeEQuAS.OR.TENMPEC.SH.OR.TEMP.EQ.PL.OR.TEMP.EQ.MI .OR.

*TEMP.EQ.AS2.CR.TEMP.EQ.LP.OR.TENP.EQ.CM)} GO TO 1

FCT = .TRUE.
IF{IST.GE.INC) GO TO &

J = I8T-1
00 2 I=IST.INE
J=J+1

TEMP=INPUTI(I)

IF{TEMP.NELBLK)INPUT(J)=TEMP
IF{TEMP.NE.AS2) GO TO 2

CALL EXPONUINPUT(J-1),INPUT(I+1),1IANS,£99)
INPUT(J—-1)=1ANS

INPUTI(I)=BLK

INPUT(1+1)=BLK

J=J-2

CONTINUE

IND=J

IF(IST.EQ.INC) GO TO 6

J=157-1

LO 3 I=IST,IND

J=J+1

TEMP=INPUTI(I)

IF(TEMP.NELBLK)INPUT(J}=TEMP
IF{TEMP.NE.SH.ANC.TEMP.NE.AS) GO TO 3
IFITEMPLEQ.AS)CALL MULTUINPUT(J-1), INPUTILI+1),IANS,E99)
IF(TEMP.EQ.SH) CALL DVD{INPUT{J-1),INPUT(I+1),IANS,£E99)
INPUT (J-1)=1ANS

INPUTLI)=BLK
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INPUT (I+1)=ELK

J=J-2

CONTINUE

INC=J

IF{ISTL.EC.INC) GO TO 6

J=15T-1

BC 4 I=1STsIND

J=J+l

TEMP=INPLT(I)

IFITEMP.NELBLK) INPUT(JI=TEMP
IF(TEMP.NE.PL.ANC.TEMP.NE.MI) GO TO 4
IF(TEMP.EQLPL)CALL ADDU{INPUT{J-1}+INPUT{I+1),1ANS,4E99)
IF{TEMP.EQ.MIJCALL SUBUINPUTU1J-1),INPUT{I+1),IANS,E99)
INPUT(J~-1)=1ANS

INPUT(I)=BLK

INPUT{I+1)=PBLK

J=J-2

CONTINUE

IND=J

IF(FCT) GC 1C 7

IF{IST.EQ.IND) GC TO 6

CALL MS5G(68,A4B+C)

GO TC S9

IF{ILP.NE.O) GO TO 7

LST=1

INPUT(1)= INPLTLIST)

GO TO 1GO

INPUT(ILP)=INPUT(IST)

IF{.NOT.FCT) GO TO 72

CALL FNDNAM{INPUT(ILP-2),INDEX,KCDE)

GC 7O (73,1C2,70,103,71.75),K0ODE

CALL USRFCTIINPLT'ISIoIthILP,IPPpLST.IhDEX £99)
GO TO 100

IF{INCEX.EQa19) RETURN 1

CALL PGMFCTUINDEX,INPLT{IST},IANS)
INPUT(ILP-2) = TANS

IST = ILP-1

GO 10 72

CALL LCAG{INPUT{ILP-2),KQOCE}

GO T0O (74+1C1),KCDE

CALL MSG(129,INPUT{ILP—2),INPUTIILP-1),A)
CALL USRPGM{INPUT,IST,IND, ILP,IANS,£E99)
INPUT{ILP-2) = IANS

IST = ILP-1

N1 = IRP+1

J=1S8T-1

IFIN1.GT.LST) GO TO 9

DO 8 I=N1l,LET

J=d+1

INPUT(J)=INPUTLI)

LSY = J

GO TC 1CC

CALL MSG(69, INPUT(ILP-2),INPUT(ILP-1),A)
GO TG S9
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CALL MSG{10E+ INPUTL{ILP-2),INPLTL{ILP=1),A)
GC TC S%

CALL MSGL{1CS+INPUT(ILP-2)INPUT{ILP-1),A)
RETURN 2

RETURN

END

EXPON, DVD, MULT, ADD, SUB

SUBROUTINE EXPCNI(X14X24ANS %)
INTEGER CP{S )/ %37, 0 /0 k¥ 140,02y
ICP = 1

I = X2

IFIFLOAT({I).EQ.X2) GC TC 1
ANS = X1®%)2

CALL CVERFLILJ}

GO TO (2510C4e3),J

ANS = X1%2]

CALL CVERFL{J)

GO TO (2,1CCy3),4J

ENTRY DVLCIUX14X2,ANS,y*)

ICP = 2

IFIXZ2.EQ.C) GO 10O 4

ANS = X1/X2

CALL COVERFLI(J)

GC TC 1{25,10C43),J

ENTRY MULT(X1oX2sANS,#*}

10P 3

ANS X1#*X2

CALL OVERFLI(J}

GO TO {2410C+3),J

ENTRY ACCIX14X25ANS,%)

ICP = 4

ANS = X1+X2

CALL CVERFL(J)

GO TO (2,10C,+3),J

ENTRY SUBIX14X25ANS,*)

ICP = 5

ANS = X1-X2

CALL CVERFL{J)

GC TC (2,10C+3),J

CALL MSG(1534X1,CPLICP)4X2)
GC TC 99

CALL NMSG{1544X1,CPLICP)+X2)
GO 10 99

CALL MSG(7C4A4B8,C)

RETURN 1

RETURN

END
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FOFX

SUBRCUTINE FCFX{ARG,IANS %)

DIMENSION INTMP{441)

INTEGER TEMP,RP

DATA LP4RP/Y(*,2 )/
COMMON/FCTS/NFCT,LSTI,IUSFCT{1000)
COMMCN/NANCY/ INCEXy NARG,NA,NB

N1l = NA

N2 = NB

CALL RESLVZ2{IUSFCTsN1sN2,INTMPysNARG, IUSFCT{ INDEX+4) ,ARG,E98)
IEND = N2

L = ¢

IRP=C

DD 15 I=1,1END

TEMP=INTMPI{I])

IFITEMP.NE.LP) GC TC 14

ILP=I

GO TC 15

IF(TEMP.NE.RP) GC TC 15

IRP=1

CALL EXPR{INTMP,ILP,IRP,IEND,ESQ,E98)
IF(IEND.GT.1)Y GO TO 13

GO TO 16

CONTINUE

IF{ILP.NE.OLCR.IRP.NE.O)} GO TO 17
IF(IEND.EQ.1) GO TO 16

ILP=0

IRP=IEND+1

CALL EXPR{INTMP,ILP+IRP,IEND,£E50,£98)
IANS = INTNF(LIEND)

RETURN

CALL MSG(58,A,8,C})

GO TC 99

CALL MSGU165,IUSFCTUINDEX) IUSFCT(INDEX+1),A)}
GO TC 99

CALL MSG(120,IUSFCT{INDEX), IUSFCY(INDEX+1),A)
RETURN 1

END

INTIT

SUBRCUTINE IATITUINPUT 4ANS,*)

DIMENSICN INPUTH(1)

COMMCN /FCTS/NFCT.LSTI, IUSFCT11000)

COMMCN/NANCY/ INCEX,NARG,NA,NB

INTEGER CM,BLK,RP

CATA CM,BLKRP/ "%, %)/

IFUINPUT(3) aNE.CM.ORLINPUT(5).NE.CM.ORL [ INPUTL{7).NE.BLK.AND.

*INPUTIT)-NE.RP)) GO TO 1
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CALL FNDMAMIINPUT(1),INDEX,KODE)
GO TO{29344:546,7),K0ODE
& NARG = IUSFCT(INDEX+3)
IF(NARG.€CT.2) GC TC 8
NA = INDEX+NARG+4
NB = TUSFCT{INDEX+2)-1
CALL SIMPS1UINPUTI4),INPUT{6)+ANS,£E98,899}
GC 1O 100
98 CALL NSG{122,INPUTI1),INPUT(2),A)
GO0 TO 10¢
1 CALL MSGU{1635sINPUT(1)+INPUT(2),A)
GO TO S9
CALL MSG{l16C+INPLT{L1),INPUT(2},A7)
GC TC 99
CALL FSGI161,INPUTIL),INPUT(2),A)
GO YC 99
CALL MSG(162,INPLT{1),INPUTI[2},A)
GO TO 99
6 CALL MSG{156,INPUT{L1},INPUT(2),A)
GO TO 99
7 CALL MSC{1574INPUT{1),IKPUT(2]),+4)
GO TC SS9
8 CALL MSG{127+IUSFCT{INDEX), IUSFCT{INDEX+1},A)
S9 RETURN 1
1CC RETURN
END

mow N

INTGRL

SUBRCOUTINME TO DO INTEGRALS FCLLOWING INTEGRATE COMMAND
SUBROUT INE INTGRL
LCGICAL NUM,EQSIGN,DEBUG,PRGCED
REAL*8 GARB
CIMENSION INPUT(441)NNMI3)},INPCT(90)
COMMCN /FCYS/NFCT,LSTI,IUSFCT{1C000)
COMMON/MODE1/ DEBUG,PROCED
CCMMCN /NANCY/IND,NARG,NA,NB
DATA INPOY(1).INPCTI(90) / *( LT | v/
INTEGER BLK
DATA BLK /' '/
IF{.NCT. PRCCED) GC TC 10
CALL MSG{121,G3G+G)
RETURN
ASK FCR INTEGRAND
10 CALL MSG{5,G4+G,G)
1 CALL READTI{INPUT NMsKyNUNs ILP, IRPoIEQsIQM, IOP,ILST)
EQSIGN = .FALSE.
IF{ILST.FQ.C) GO TO 100
11 IF{.ACY.NUM) GO TO 12
NUMBER ENCOUNTERED
CALL MSG{112,G4G,+G)
GO T0 1
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24

25

IF({K .LE. 8) GO YO 13
TCG MANY CHARACTERS
CALL MSG(3sNM{1},4NMI2),NM(3))
GC T0 1
IF(IEQ .EQ. 0) GC TO 2
= SIGN FCUND, ASSUME DEFINITION
EQSIGN = .TRUE.

IF(ICP.EQC.O0 .GR. IOP.GT.IEQ) GC TO 14

OPERATCGR BEFORE = SIGN
CALL MSG(113,G,G,G)
GO TC 1
IF(IQM .EQ. O) GO TO 15
GUESTION MARK FOUND
CALL NSGU1144+G4GsG)
GC TO 1

IF(IRP.GT.0 .AND. IRP.LT.IEQ) GO TO 16

NO RIGHT PAREN BEFORE = SIGN
CALL MSG(1154G+G+G)
GO TC 1

IF(ILP.GT<0 <AND. ILP.LT.IRP) GO TO 2
NG LEFT PAREN BEFORE RIGHT PAREN

CALL MSG(116+G+G4+G)
GO TO 1
GET NAME SET LP
CALL FNDMNAMINM(2),INDEX,KODE)
IND = INDEX
IF{KCCE.MNEL2) GO TO 21
IF{.NCTL.ECSIGN) GO TO 21
USED NAME ALREADY DEFINED
CALL MSG(48sNM[2),NM(3),G)
GO 10 1
IF(KCDE.NE.1) GO TO 22
IF(EQSIGMN) GC TO 22
MAME NCT DEFINED
CALL MSG(41,NM[2),NM(3),06)
GC TC 1
IF{KCCE.NE. 2) GC TOD 23
VALUE
CALL NMSG(4T7,MNF(2),NM(3),G)
GO TC 1
IFIKCCE.NEL4) GO TO 24
PRCCECURE
CALL MSGUE3,NM(2),NM(3),G)
GC TC 1
IF(KCCE.NE.S5) GO TO 25
SYSTEM FUNCTION
CALL MSG(54,KM{2),NM(3),G)
GG TC 1
IF(KCDE.NE.E) GO TO 26
CALL MSGU136,NM{2)4NM{T],4G)
GO TC 1
IF{KODE.EQ.2) GC TO 4
IE = IEQ + 1

CALL FNEQEX(NM(2),INPUT ILP,IRP,IE, ILST)?
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CALL FNCAAMINMI(2),INDEX,KODE}
IND = INDEX
IF(KODE.EQ.3) GO TO 4
GC TC 1
FUNCTION NKGW DEFINED
ASK FCR ENDPOINTS
CALL MSG{117+G+G,G)
READ 200, (INPCT{I),I=2,89)
FORMAT{88Al)
pc 17 1=2,86
IF(INPOT(I).NE.BLK) GO TO 18
CONYINUE
GC TC 10C
CONVERT THE ENDPCINTS
KKK = 1
CALL CNVRT(INPOT,KKKy90,41+sA,CARByCHAR,ET7,86,E58)
GO TC 7
BCTH A ANC B CK
NARG = ILSFCT{IND+3)
IFINARG.GT.2) GC TO 27
NA = IND+NARG+4
NB = IUSFCT(IND+2)-1
CALL SIMPS1(A,B,ANSW,698,£100)
GC 1C 99
CALL MSGU122,NM(2)+NMI{3),G}
CALL MSG{118B,ANSK,G,G)
RETURN
CALL MSGIU11S4GeGaG)
GO TC &
CALL MSG(76+CHARG+G)
GC 1O 4
CALL MSGU(127,IUSFCT{IND)},TUSFCT{IND+1),G}
GO TO 10C
END

SIMPS1

SUBROUTINE SIMPSL{XMINXMAXANS¥,%)
DIMENSION V(2003}.H{20C),A(200),B(200),C(200),P(200),E(200)
DATA T/3.0E-4/

IF(XMIN.EQ.XMAX} GO TO 18

VI1)i=XMIN

Hil1)=0.5%(XNAX=XMIN)

CALL FOFX{XMIN,A{1),E100)

CALL FOFX(XFIN#HI(1},B{(1} ,E100)

CALL FOFX{XNAX,C{1),£100)
P{1)=HI13*(A(1)+4.0%¥B(1)+C{1))
E(1)=P(1)

ANS=P1(1)}

N=1

FRAC=2.0%*T
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FRAC=0.5*%FRAC

TEST=ABS (FRAC*ANS)

K=N

DO 7 I=1,K
IF(ABSIE(1)).LE.TEST) GO TOD 7
N = K+#1

VINI=sVII)Y+HII)

HIN)=0.5*%H(])

A(N)I=B(1)

CALL FOFX(VINI+H{N),B(N)4E100)
CINI=CILI])
PIN)=HI{N)X[A(N}+4.0%B(N)+C(N))
Q=P{1)

HII)}=H{N)

CALL FOFX{VII}+HI(I),B(I),E100)
CliI)=A(N)
P{I)=H(I)*(A(1)+4.0%B{1)+C(1))
Q=P{I)+P{N)-Q

ANS=ANS+C

E(I)}=Q

E(N)=Q

IFIN-200) 7,13,13

CONTINUE

IF [N—-K) 9,9,2

Q@ = 0.0

DC 11 I=1,N

Q=Q+E(1I)

IF [ABS{Q)-T#ABSI{ANS)) 1l4,14,1
RETURN 1

ANS=C.0

DO 16 I=1,N

ANS=ANS+P(1I)

ANS = (AMNS+C/30.0)/3.0

RETURN

ANS = C.C

RETURN

RETURN 2

END

CREATE

MAIN PROGRAM, DECK NAME CREATE, RUN TO CREATE KEYWORDS FOR INITAL
IMPLICIT INTEGER(A-Z)
DIMENSICN KEYWRD(3,20),NCMNDS{20),CMNDS(3,33,20),PGMS(2,33,20)
DATA NKEYS,KEYWRD,NCMNDSCMNDS,PGMS/0,60%* *,20%0,3300%" */
REWIND 5
WRITE (54201) NKEYS,KEYWRD,NCMNDOS,CMNDOS,PGMS
END FILE 5
REWINC 5
READ (5,201) NKEYS.KEYWRD,NCMNDS5,CMNDS,PGMS
sToOP
FORMAT (14,31/+20A4),/+420144165(/+20A4))
END

67



68

10
11
12
13
14
15
16
17
18
19
20
21
22

MSG

SUBROUTINE FMSGI(IsA,B.C)

GO TO (192339425969 79899910511512913914915916+17+18+419,20+214922,23
192492592692 71¢2892923093193233343453593693733B+39,40941+42543,44,45
294694 7948445950951 952953954:55056e57958:59960961+962+634649654966467
396896G9T09 719729730 T749T75476,77978,79,80,81,82,83,84,85,86,87,88,89
4,90'9]'92193'94g95996'97t951993100'1019102!103:104'105!106'107'
5108,109,110,111,112,113,114,115,116,117,118,119,120,121,122,123,
612445125,12651274128,129,130,131,132,133,134,135,136,137,138,139,
T14091419142+14341444145,146414T741484149,1504151,152,153,154,155,
815645157315845159,1604516141625163,164,165),1

PRINTY 501

GO TC 1C€0C

PRINT 502

GC TC 10C0

PRINT 503,A.8,C

GC YC 1000

PRINT 504

GC TO l00¢C

PRINT 505

GO TC 1000

PRINT S50¢

GO TC 1000

PRINTY SC7

GC TC 1cCCC

PRINT 508

GC TC 1000

PRINT 5C9

GC TC 1000

PRINT S1CsA5B,.C

GO T0 1000

PRINT 511

GO TC 1000

PRINT 512

GC TC 1000

PRINT 5132

GC TYC 1000

PRINT S514,A4B,C

GO TC 10cG¢

PRINT 515

GO TC 1000

PRINT S51¢

GC YO 1000

PRINT 517

GO 7€ 10C0

PRINT 518

GQ TC 10600

PRINT 51¢

GC TC 1000

PRINT 52C

GO TC 10C0O

PRINT 521

GO TO 1000

PRINT 522
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24

25

26

27

28

29

30

31

32

33

34

35

3¢

37

38

39

40

41

42

43

44

45

46

47

48

49

GO TC
PRINT
GO 7C
PRINT
GC TO
PRINT
GG TC
PRINT
GC TC
PRINT
GO TC
PRINT
GO TC
PRINT
GG TC
PRINTY
GO TG
PRINT
Go TC
PRINT
GC TC
PRINT
Go 71O
PRINT
GO 1O
PRINT
GO TC

1CCO
523,+A4B
16cCo
S5244A,8
1000
525
1000
526
1000
527
16C0
528
10C0
529
1000
530
10CC
5314A,8
1cceo
532
10G60
533
10Co
534
10G0
53¢
1000

CONTINUE

GC TC
PRINT
GO TC

1CCO
537
1000

CONTINUE

GC TC
PRINT
GC YO
PRINT
GO TC
PRINT
GC TC
PRINT
GC 71O
PRINT
GC TO
PRINT
GO TO
PRINT
Go TO
PRINT
GO 710
PRINT
GO TO
PRINT
GO TO
PRINT

1Ccco
53%
1000
54C
1000
S5414A,B
10C0
542 4,A48,C
1000
5434,A,8
1000
S444,A,4B
1000
54%
1000
546.,A48
1000
54T+AB
1000
548,A,8
1000
549
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50
51
52
53
54
55
56
57
58

€0
61
€2
€3
64
65
€6
67
68
€9
70
71
72
73
74
75
76

GC TC
PRINT
GG TC
PRINT
GO TC
PRINT
GC TC
PRINT
€0 TO
PRINT
GO TC
PRINT
GG TC
PRINT
GO TO
PRINT
GC TC
PRINT
GC TC
PRINT
GO TO
PRINT
GO TC
PRINT
GC 1C
PRINT
GG TO
PRINY
GO TO
PRINT
GO 10
PRINT
GO0 TC
PRINT
GO 1O
PRINT
GO 10
PRINT
GO TC
PRINT
GO 10
PRINT
GO 10

1000
550
1¢cCo
551+A4B
1600
552
1000
5534A+8
1000
554,A,8
1000
5554A,.8
1000
5564A,8
10cCo
557
1000
558
1000
55G4A48
1000
560
1000
5€14A.8
1000
S5€24A
1000
563,A
1000
564,A,8
10C0
S€S4A,48
1000
566
1000
56T+AsB
1aco
568
1000
569, A,B
10CC
57C
1000

CONTINUE

GC TC

1000

CONTINUE

GO TC

10C0Q

CCNTINUE

GO 710
PRINT
GG TC
PRINT
GO TO
PRINT

16cC0
574
1000
575
1000
57644



77
78
79
80
81
82
83
84
85
86
87
a8
89
50
91
92
93
94
95
9é
97
98
99
100
101
102
103

GO0 TO
PRINT
GO TO
PRINT
GG TO
PRINT
GC TO
PRINT
GO 70
PRINT
GO TC
PRINT
GG TO
PRINT
GO 7O
PRINT
GO TGO
PRINY
GO 710
PRINT
GO TO
PRINT
GG TC
PRINY
GO TC
PRINT
GC TO
PRINT
GO TO
PRINT
GO TO
PRINT
GO TO
PRINT
GO TC
PRINT
GC TO
PRINT
GO 10
PRINT
GO TC
PRINT
GO 7O
PRINT
GO TO
PRINT
GG TC
PRINT
GO TO
PRINT
GO 10
PRINT
GC TC
PRINT

1000
57T:A¢BsC
1000
5784 A
1000
579,A+B,C
1000
58045A4BsC
1000
581-&:8;C
1000
582
10¢0
583,A4B.C
1000
584
1000
585
1000
586.A
10c0
5817
1000
588
1000
589,A,8B
1000
590,A.8
1000
591¢A,B
1000
5G2,A,8
1000
593
1000
594
1000
595
1C00
59¢€
1000
597
1000
598
1000
599
1000
600
1C00
601
1000
602
1000
603,A,8
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1C4
105
106
107
108
109
110
111
112
113
114
11§
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130

GO TC
PRINY
GC TC
PRINT
GC 710
PRINY
GO 1O
PRINY
GO TC
PRINT
G0 TO
PRINT
GC TO
PRINY
GO TO
PRINT
GG TC
PRINT
GO TC
PRINT
Go vYC
PRINT
GO TC
PRINT
Go TC
PRINT
GC TC
PRINT
GC 1O
PRINT
GG TC
PRINY
Go TC
PRINT
GO0 TC
PRINT
GC TC
PRINT
Go TC
PRINT
GO 1O
PRINT
GG TC
PRINT
Go TC
PRINT
GO TO
PRINT
GC TC
PRINT
GC TC
PRINT
GO TC
PRINT

1000
604,A
10C0
605,A:8,C
10CC
6CCyAy4B4C
1000
6074A
1000
608,A,B
1000
609,A,4B
1000
61C,A+B
10C0C
611
1000
612
16C0
6132
ic00
614
1¢c0¢
615
1CCO
616
1CCC
617
10C0
6184 A
16C0
619
1000
6204A4B
10CC
621
1000
622,A48
1000
623
1000
624
1000
625
1000
62¢
1000
62T74A,E
10CC
6284A4B.C
1000
629,A,B
1CcCC
630,A4B



131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
15¢

1517

GO To
PRINT
GO TO
PRINT
Go TO
PRINT
GO TO
PRINT
GO 1O
PRINT
GO TO
PRINT
GC TC
PRINT
Go TC
PRINT
GO TO
PRINT
Go TC
PRINT
GC TO
PRINT
GC TO
PRINT
GO TC
PRINT
GO TC
PRINT
GO TC
PRINT
GG TC
PRINT
GO TC
PRINT
GG TC
PRINT
GO TC
PRINT
GC 7O
PRINT
GC TC
PRINT
GO TC
PRINT
GG TC
PRINT
GO T1C
PRINT
GO 7C
PRINT
GO 1O
PRINT
GO TO
PRINT

1000
631,A48B,C
1000
632.A,8
1000
633,A,8
1000
6349A4B
1000
635,A4B
1000
636,A,8
1000
637,A,8
1000
638,A,B
1C00

639

1000

640

10C0

641

1000

642

100¢C

643

10C0

644

1000
€6454A¢B4C
1000

646 4A4B4C
1000
64T4A4B,C
1000

648

1000

649

1CC0O

650

10C0O
6514A48B,C
1000

652

1C0CC
6534A,8,C
1000
6544A4B,4C
1000
655,A48,4C
1000
656,4,A,F
1000
65T79A08
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158
159
160
161
1€2
163
164
1€5

1C00

74

£01
502
503
£04
£05

506
507
€08
sCs
510
511
512
512
£14
518
516
17
£18
£19
520
521
522
523
524
525
£26
5217
528
£29
530
531

GC TO
PRINT
GO TC
PRINT
GO TC
PRINT
GO TC
PRINT
GO TC
PRINT
GG TC
PRINT
GO TGO
PRINT
GO TC
PRINT
RETURN
FORMAT
FORMAT
FCRMAT
FORMAY
FORMAT

FORMAT
FORMAT
FCRMAT
FORMAT
FORMAT
FORMATY
FORMATY
FORMATY
FORMAT
FORMAT
FORMATY
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMATY
FORMAT
FORMAT
FORMAT
FORMAY
FCRMAT
FORMAT
FORMAT
FORMAT

** FUNC
€32 FCRMAT (°
£33 FORMAT (¢
534 FCRMAT (¢
€35 FORMAT (°

1000
658, A
1000
659
10C0
6609A,8
1000
661,A48
1000
6624A4E
1000
663,A,B
10¢C
6644AB
10c0
665,A4B

(* REACY?)

{* STATEMENT CANNOT BE CLASSIFIED.')
HAS MCRE THAN 8 CHARACTERS.')

(® *,3A4,"
{* PARENS

{* ENTER USER FUNCTION NANE,
*RETURN TO CANCEL."')

DO NOT BALANCE.")

DEFINE USER FUNCTION, OR PRESS

{* CFARACTERS AFTER 7 IGNORED.')

{* MORE THAN 12 CHARACTERS IN A CCMMAND.')
{* STCP CCMMAND NOT ALLOWED IN PROCEDURES.')
{* MORE THAN 2 CONTIMNUE LINES.')

{* *,3A4,' NOT A COMMAND OR PROGRAM NAME.')
{* INITIALIZATICN COMPLETE.")
{* RESTART COMMAND NOT ALLOWED IN PROCEDURES.')
{* NC RIGFT PAREN. MCGCE IGNCRED.')

IS NOT A VALIL MCDE.')

(" ",3A4,"

{* DEBUG MODE IS ALREADY ON.?
{* CEBUG MODE TURNED ON.')
{* DEBUG NODE TURNED OFF.')

{* DEBUG MODE

(' REAL*4

MCDE IS ALREADY ON.

)

IS ALREADY OFF."')

)

{* MCRE THAN 12 CHARACTERS IN MCDE OPTION. OPTION IGNORED')
CN FCUNC IN MODE COMMAND.')
{(* MCDE CCMMAND NCT ALLOWED IN PROCEDURES.')

{* NC OPTI

{7 ',2A4,"*

WAS NCT FCUND'}

{* MCRE TFAN 8 CHARACTERS IN
{* BLANK FIELD FCUND IN ERASE CCMMAND.')
{* NC RIGHT PAREN FOUND. LAST
[* YCU ERASEC ALL NAMES?')

{* THERE ARE NC NAMES TO ERASE.')

(" NC NAMES FOUND

Te2A4)

NAME MAY NOT BF ERASED')

IN ERASE CCMMAND.')

{* FRASE CCOMMAND NOT ALLCWED IN PROCEDURES.')

(7 "4244,"*
TION.?)

MAY NCT BE ERASFD.

CUNP OF VALUES.')
NC VALUES DEFINED.')
NC USER FUNCTIONS DEFINED.')
DLMP OF USER FUNCTION NAMES.')

IT IS A SYSTEM SUPPLIED",



& _

537 FORMAT
539 FORMAT
€40 FORMAT
541 FORMAT
$42 FORMAY
€43 FORMATY
544 FORMAT
€45 FORMAT
546 FORMAT
547 FORMAT
548 FORMAT
549 FORMAT
£50 FORMATY
551 FORMAT
552 FORMAY
553 FORMAT

¥t STCRED.?

554 FORMAT

** STORED.?

§55 FORMAT

** CANCEL.?

556 FORMATY
557 FORMAT
558 FORMATY

{!
{'
{
("
t'
l.
{*
{
|
{I
{*
{
{"
{*
{
("

{*
{*
[*

tl
(l

559 FORMAT (¢
*¥' NAME.')

60 FORMAT
561 FORMAT
562 FORMAY
€63 FORMAT
£64 FORMAT
£€5 FCRMAT

.ll
[0
ll
(l
[l
tl

CUMP OF PROCEDURE NAMES.')

NC PRCCEDURES DEFINED.Y)

DLMP CCMMAND MNCT ALLCWED IN PROCEDURES.')

*9284,' CCULD NOT BE FOUND.')

"y2A44+" IS A USER FUMCTICN CF *',13,' ARGUMENTS.')
*32A4," IS A PROCEDLURE.")

*32A44* IS A SYSTEM SUPPLIED FUNCTION.")

NC ANSWER.')

*32A4, " NOT STORED.?')

"y2A4,% ALREADY STORED AS A VALUE, FUNCTION NOT STORED')

*92A%4+" ALREADY STCRED AS A USER FUNCTION.')

NCT ENOUGH ROCM TO STORE FUNCTION.')

NC ARGUMENT FCUND.®)

THE ARGUMENT ',2A4,' HAS MORE THAN 8 CHARACTERS.')
FUNCTICN DEFINITIONS NOT ALLOWED IN PROCEDURES.'})

*92A4," ALREADY STORELD AS A PROCEDURE, FUNCTION NOT®,

v2A44* IS A SYSTEM FUNCTION. USER FUNCTION NOT®',

M et W

*y2A4,* MORE THAN 8 CHARACTERS. EVALUATIGN CANCELED.')

ERROR IN NUWMBER CCNVERSION.'])
PARENS DO NCT BALANCE.')

USER FUNCTION NAME ',2A4,' PFAY NOT BE USED AS A VALUE',

EXPRESSICN TCC LGNG.')

ThO CONSECUTIVE OPERATORS, '9A4,' AND ',A4)
ILLEGAL OPERATOR ',A4)

CNLY CNE CPERAND FCR ',A4}

PROCEDURE NAME *,2A4," MAY NOT BE USED AS A VALUE NAME"')
SYSTEM FUNCTION NAME ',2A4,' MAY NOT BE USED AS AT,

*' VALUE NAME.')

566 FCRMAT
567 FORMAT

l.
t.

YCU HAVE ROCM FOR ONLY ONE MORE VALUE NAME.')
'*32A4,' NOT STORED. NO ROOM.')

€68 FORMAT('* ERRCR IN EXPR+IST.NE.IND?)

569 FORMAT
€70 FORMAT
574 FORMAT
575 FORMATY
576 FCRMAT
577 FORMAT
£78 FORMAT
579 FORMATY
*2A4)
£80 FORMAT
581 FORMAT
2204}
£82 FORMAT
£83 FORMAT
£84 FORMAY
585 FORMATY
586 FORMATY
587 FORMAT

tl
[l
{e
l'
Il
l'
('
ll

(l
{l

t!

FUNCTICN '52A4," UNKNCWN.")

CIVIDE BY ZERC.')

YTCO MANY CHARACTERS IN A NUMBER. LIMIT IS 38.')
THE CHARACTER '','' FOUND IN A NUMBER.')

BAC CHARACTER *,1H®*4,Al,1H*y* IN A NUMBER.')
Y42A44'=",614.6)

='5G14.6)

ATTEMPT TC STORE"+Gl4.6+' IN USER FUNCTION NAME?',

ATTEMPT TC STCRE',Gl4.6y"' IN PROCEDURE NAME®',2A4)
ATTEMPTY TO STORE' +Gl4.6+* IN SYSTEM FUNCTIDN NAME®,

NC RIGHT PAREN. DUMP IGNCRED.")

(3A4,* IS NOT A VALID DUNP CPTICN.')

[t
i*
{*
i

NC CPTICN FCUND IN DUFNP CCMMAND.')

MCRE THAN 12 CHARACTERS IN DUMP OPTION.®)
READY ',13)

BEGIN CCMMAND NOT ALLCWED IN PROCEDURES.')

v2A4, " UNKNOWN. ENTER NUMBER CR PRESS RETURN TO*,

5



76

588 FORMAT [' NC NAME FCUND IN BEGIN CCMMAND. RE-ENTER.?)
589 FCORMAT (* VALUE NAME ',2A4,' MAY NOT BE USED AS A PROCEDURE?',
*' NAME.')
590 FORMAT (' USER FUNCTICON NAME *',2A4," MAY NOT BE USED AS AY,
** PROCEDURE NAME.')
591 FORMAT (' *,2A4,' IS ALREADY A PROCEDURE.')
592 FORMAT (* SYSTEM FUNCTION NAME *,2A4," MAY NOT BE USED AS A*,
*' PROCEDURE NAME.')
€93 FORMAT (' END COMMAND BEFORE BEGIN CCMMAND.')
594 FORMAT {* BLANK FIELD IN END COMMAND OPTION. ASSUME NO OPTION.')
595 FORMAT {* NC < CR > FOUND IN END COMMAND CPTION. RE-ENTER COMMAND
*,1)
596 FCRMAT (* FIRST EXPRESSION IN END CCMMAND WAS NOT FOUND. RE-ENTER
% COMMAND.')
$97 FORMAT (' RE-ENTER END COMMAND.')
598 FORMAT (' SECOND EXPRESSION IN END COMMAND WAS NOT FOUND.',
** RE-ENTER CCMMAND.')
569 FORMAT (* DC COMMAND NOT ALLCWKED IN PROCEDURES.')
€00 FORMAT (* NC PARENS FOUND IN DO COMMAND. RE-ENTER.')
601 FORMATY (' BLANK FIELD IN DC COMMAND CPTION. RE-ENTER COMMAND.Y)
602 FORMAT (* NC * FOUND IN DO CCMMAND CPTION. RE-ENTER COMMAND.')
603 FORMAT (* *,2A4,' IS A VALUE NAME.')
€04 FORMAY (' ITERATICN NUMBER®',110," IS LESS THAN 1 OR GREATER"',
*' THAN 50.')
€CS5 FORMAT (' ERROR IS IN STATEMENT *,13,' CF PROCEDURE *,2A4)
€06 FORMAT {(* END OF DO. '"+G13.65A15G13.6)
€07 FORMATY (°* END CF DO-. "512,* ITERATIONS.')
6C8 FORMAT (' VALUE NAME *,2A4,' MAY NCT BE USED AS A FUNCTION',
*' NAME.')
€09 FCRMAT (* PRCCEDURE NAME *,2A4," MAY NCT BEF USED AS A FUNCTION®,
*¥* NAME.')
€10 FCRMAY (' YCU HAVE EXCEEDED THE ROOM FOR PROCEDURES. ' ,2A4,
*' NOT STCREC.')
€11 FORMAT(' LINE HAS NO CCNTENTS. RE-ENTER.")
€12 FCRMATI* NUMBER FOUND WHERE NAME REQUIRED. RE-ENTER.')
€13 FORMAT{®* OPERATOR FOUND BEFORE = SIGN. RE-ENTER.')
614 FORMAT(' QUESTION MARK ILLEGAL IN CCNTEXT. RE-ENTER.')
615 FORMATI(®' NC RIGHT PAREN BEFORE = SIGN. RE-ENTER.')
€16 FORMAT(® NO LEFY PAREN BEFORE RIGHYT PAREN. RE—ENTER.')
€17 FORMAT{®' ENTER LOWER LIMIY, A CCMMA, UPPER LIMIT, OR PRESS RETURN
*TC CANCEL.")
€18 FORMAT(® THE INTEGRAL IS ' , G15.6 )
619 FCRMAT{* NC COMMA FCUND, OR TOO MANY CCMMAS FOUND.")
€20 FORMAT (* ERROR IN EVALUATION OF USER FUNCTION ',2A4,'.'}
621 FORMATI® INTEGRATE CCMMAND NOT ALLOWED IN PROCEDURES.')
€22 FORMAT (' INTEGRAL OF ',2A4,' MAY NOT BE ACCURATE TO FIVE SIGNIFIC
*ANT FIGURES.')
623 FORMAY (* NC LIST FOUND IN PRINT CCMMAND. COMMAND IGNORED.')
624 FORMAT (* BLANK FIELD FCUND IN PRINT COMMAND.')
€25 FORMAT (' MCRE THAN 9 NAMES IN PRINT COMMAND. EXTRA NAMES®',
**' IGNCRED.Y)
626 FORMAT {* MGRE THAT 10 NAMES IN FUNCTION ARGUMENT LIST.')
€27 FORMAT (* MCRE THAN ONE ARGUMENT IN USER FUNCTION ',2A4,%'.')
628 FORMAT (* FLNCTION *,2A4,* SHOULD CONTAIN',I3,' ARGUMENTS.?)



€2% FORMAT (' PRCGRAM ' ,2A4," 1CADED.')

630 FCRMAT (" PRCGRAM NAME ',2A4," MAY NOY BE USED AS A PROCEDURE NAME
*,1)

€31 FORMAT (* ATTEMPT TC STCRE "4Gl4.64+' IN PROGRAM NAME ';2A4)

632 FORMAT (* PROGRAM NAME *,2A4,* MAY NOT BE USED AS A VALUF NAME.')

€33 FCRMAT (" *,2A4," IS A PROGRAM NAME.')

€34 FORMAT (* PROGRAM ",2A4,' NCT LCADED.?)

635 FORMAT (* *',2A4,%' MAY NOT BE ERASED. IT IS A PROGRAM NAME.')

636 FORMAT (' *,2A4,' IS A PROGRAM NAME. USER FUNCTION NOT STORED.')

637 FORMAT (' MCRE THAN 10 ARGUMENTS IN *,2A4)

638 FORMAT (* ERRCR IN PRCGRAM ',2A4)

€39 FORMAT (" ENTER USE KEYWORD.')

640 FORMAT (* ILLEGAL.')

€41 FORMAY (' LIST OF KEYWORDS.')

€42 FORMAT (' NC KEYWORD IN TABLE.')

€43 FORMAT (' ENTER KEYWORD YOU WISHK TO SEE.')

€44 FORMAT (' THIS IS A NEW KEYWORD.')

€45 FORMAT (' LIST OF COMMANDS FOR ',1H?,3A4,1H")
€46 FORMAT (' NC COMMANCS IN TABLE FOR KEYWORD '41H",3A4,1H")
€47 FORMAT (* DC YOU WISH TO DELETE KEYWORD *',1H',3A4%4,2H"?)
€48 FORMAT (' ARE YOLU FINISHED MCDIFYING?')
649 FORMAT (' ENTER COMMAND.')
€50 FORMAT (' ENTER PROGRAM ENTRY PCINT.')

K

€51 FORMAT DC YOU WISH TO MODIFY KEYWORD *51H®*»3A4,2H'?)

€52 FORMAT (' MCDIFICATIONS MADE.')

€53 FORMAT (' OVERFLOW IN CCOMPUTING (" ,CGl4<6+")1"+A2,"(",G1l4.6,")")

654 FORMAT (' UNDERFLOW IN COMPUTING 1" ¢sGla.645")"yA2,%(",G14.6,")"

655 FORMAT (" AN CPERATOR IS REQUIRED BETWEEN ',A2,' AND ',2A4)

€56 FORMAT (' INTEGRATICN FUNCTION EXPECTS A USER FUNCTION NAME. NOT
*THE SYSTEM FUNCTION "4244)

657 FORMAT (' INTEGRATION FUNCTION EXPECTS A USER FUNCTTON NAME. NOT
*THE USER PRCGRAM ',2A4)

€58 FORMATY (" IMNTEGRATION FUNCTICN EXPECTS A USER FUNCTION NAME. NOT
*THE VALUE '"4Gl4.6)

€59 FORMAT (' FIRST ARGUMENT FOR THE INTEGRATION FUNCTION IS NOT A NAM
*E.')

€60 FORMAT (* INTEGRATION FUNCTICON EXPECTS A USER FUNCTION NAME. ',
*¥2A44 "' UNKNOWNS?')

661 FCRMAT (' INTEGRATION FUNCTION EXPECTS A USER FUNCTIDN NAME. NOT
*THE VALUE NANE ',2A4)

662 FCRMAT (" INTEGRATION FUNCTION EXPECTS A USER FUNCTION NAME. NOT
*THE PROCEDURE NAME ',2A4)

663 FCRMAT (' INTEGRATION FUNCTION WITH USER FUNCTION ',2A4," DOES NOTY
* CONTAIN THREE ARGUMENTS.')

€64 FORMAT (* AN OPERATOR IS REQUIRED BETWFEN *,A2,"' AND ',Gl4.6)

€65 FORMAT (' USER FUNCTION *"52A4,s' MAY NCT APPEAR IN THE INT FUNCTION
¥. IT CCNTAINS THE INT FUNCTION.®')
END

)
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GNCL#P

SAVCAL

RTCHAR
BCLNAM
NPARM
ARAPAR
ANS
ERRCOD
EIGHT
BLANK
CHRMSK
PARLSTY
HSFIN1
HSHIN2
HSFIN3
BLAMKS
MASPOS
CNE
Thi
HSHDIV
FCURF
SIXF
LASTCL
LASTC1
LACPT
LACPT1
CVFCPN
TAEBFUL
BASALY
BASCAL
ACREND
BASACR
ENTPT
MAXARG
ACTABL
PTCVF
TABACN
ENCPST
OVF#AD
ovVADTE
NXCHPT
TABCVF
GNCL¥C

LOAD

78

LOAD, LOADED, RUNIT

ACCONC

PSECT

ENTRY LOAD

ENTRY RUNIT

ENTRY LCOADED

DC F'76°* LENGTH OF SAVE AREA

DC 18F'0? ZERC OUT SAVE AREA EXCEPT FOR LENGTH

DS CiLs8 NAME OF ROUTINE TC BE LCADED OR CALLED

DS F ACDRESS OF THE NAME OF THE ROUTINE

DS F ADDRESS CF NUMBER OF ARGUMENTS TO BE PASSED TO FUNC
bs F ADDRESS OF THF FUNCTION ARGUMENTS

DS F ADDRESS FOR RESULY OF FUNCTICN CALL

DS F ADCRESS CF ARGUMENT FOR ERRCOD

Dc Flai

DC X*4CCCO00Q"
DC X*'FFCCOCOO*

DS 20F PARAMETER LISYT TGO BE BUILT FOR CALLED FUNCTION
bS F TEMP LCOCS FOR HASH RESULTS

DS F TEMP LOCS FOR HASH RESULTS

DS F HASH SWITCH INCICATES WHICH TABLE LAST SEARCHED
DS F

DC X'CFFFFFFF' MASK FOR HASH TO PREVENT OVERFLOW AND SIGNS
CC F*1°* RETURN CODE AND CONSTANT

nC Fr2¢ RETURN CCDE FOR ERROR

DC F*128°" HASH DIVISOR ALSO LENGTH OF MAIN ADCON TABLE

DC F'4°" INCREMENTS FOR TABLE SEARCHES

DC F*24" ENTRY SIZE FOR ACCCN TABLES

DS F NAME OF LAST ROUTINE LCACED CR CALLED

DS F CONTINUATICN OF NAME

DS F INDEX POINTER TO ALCON FCR LAST ROUTINE CALLED

DS F SWITCH TO INDICATE MAIN ADCON TABLE OR OVERFLOW TABLE
oC FeQ* NEXT AVAILABLE ENTRY LOC IN OVERFLOW ADCON TABLE
DC F'408C*" CVERFLCW TABLE FULL TEST CONSTANT

DC A(ADTABL) BASE ACDRESS OF ADTABLE

DC A{CVADTB) BASE ACDRESS OF OVERFLOW ADCON TABLE

DC A(ENDPST) ACRESS FOR END CF PSECT NEEDED FOR BASE
0C A(LCAL) BASE ADRESS FCOR CSECT COVER
DS F ENTRY PCINT INDICATOR USED FOR RETURNS DF INTER SUBS

DC F*20' MAXIMUM NUMBER OF ARGUMENTS ALLOWED

DS S5F MAIN ADCON TABLE 128 ENTRIES

DS F PCINTER TO OVERFLOW ACCON TABLE ENTRY

CS 762F & WCRDS PER ENTRY

DS F END OF PSECT

CCM

0sS F OVERFLOW ACCON TABLE

DS F  POINTER TO NEXT ADCON IN OVERFLOW ADCON CHAIN
DS 1018F OVERFLEW ADCCON TABLE IS ONE PAGE LONG
CSECT READONLY,PUBLIC

USING LCAC,15

SAVE (14,12}



CHRLOD

HASH

RETLOLC

CHKNANM

L 14,72(C»13) LCAD 14 WITH OUT PSECT

ST 14,8(C413) SAVE IT BACK IN CALLING PROGRAM

ST 13+4(Cy14) SAVE CALLERS PSECT PT IN OUR SAVFE AREA

LR 13,14 SWITCH 13 TC OUR PSECY FOR BASE

USING GNCL#P,13

LR 12,15 SWITCH TO 12 FOR CSECT BASE REG

DRCP 15

USING LOAD,12

SR 10,10

ST 10+.ENTPT

L 2,0(0,1) PICK UP ADDRESS CF FIRST ARG

ST 2,BCDNAM  SAVE ADDRESS

L 3,4(0,1) PICK UP ADDRESS OF SECOND ARG

ST 3,ERRCOC SAVE ADCRESS

LM 4,5,0(2) LCAD 4 AND 5 WITH NAME OF FUNC TO BE LDADED
B ADJMAM MAKE RIGHT ADJUSTED NAME LEFT ADJUSTED

STM 4,5,RTCHAR SAVE LEFT ADJUSTED NAME

C 4,LASTCL CKHECK TO SEE IF NAME IS THE SAME AS LAST TIME
RANE HASH

C 5,LASTC]

BE RETI1 RETURNy NOTHING NEED BE DONE

LR 6,4

LR 7,5 THE FCLLOWING SECTION OF CODING IS AN INTERNAL
L 9,MASPCS SUBROUTINE TO CALCULATE THE HASH CODE FROM THE
NR 6,9 NAME OF THE ROUTINE TO BE LCADED OR CALLED

NR 7,9

MR 6,6 THE HASH ADDRESS IS USED TC FIND THE ENTRY IN THE
NR 7,9 INSURE NO MINUS SIGNS

AR 6,47 FMAIN ADCCN TABLE ENTPT IS USED TO RETURN TO
SRDA 6,321(0) DIFFERENT SECTIONS CORRESPONDING TO THE

D 6+HSHDIV ENTRY POINT CALLED

LR T+6 PUT REMAINDER IN REG 7

SR 8,8 INDICATE MAIN ADCON TABLE LAST USED

ST 8yHSHIN3

LR S,7 7 CCNTAINS THE BASIC HASH INDEX NOW

M 8,SIXF NCOW COMPUTE IANDEX FDR ADCON TABLES

ST 74HSHIN1 SAVE HASH INDICES

ST 94HSHIN2Z EACH ENTRY IN THE ADCON TABLES IS SIX LONG
L 24BASADT SET UP BASE REG FOR MAIN ADCON TABLE ADTABL
USING ADTABL,2

L 8,ENTPT NOW RETURN TO APPROPRIATE SECTION OF CODING

C 8.0NE CORRESPONDING TO ENTRY POINTY CALLED

BL RETLCC LOAD WAS ENTRY POINT

BE RETLDD LCOADED WAS ENTRY POINT

B RETCAL RUNIT WAS THE ENTRY POINT

LR 10,2

AR 1C,9 SETUP BASE FOR ADCCN DSECT

USING CHAADC,10

LM 6,7yACCPNAN PICK UP NAME FIELD IN ADCON

C 64BLANKS CHECK IF THE ADCON HAS NOT BEEN ARMED OR USED
BNE CHKNAM

C T+BLANKS

BE LODE ADCON AVAILABLE FOR USE GO LOAD

CR 4,6 CHECK ADCON NAME AGAINST ENTRY NAME FODR MATCH

79



CHEOVF

SRLVYTE

LP1

LOCE]

LCLE2

RET3

80

BNE CHEOVF RETURN IF MATCH IS FCOUND OTHERWISE CHECK ADCON
CR 5,7 CVERFLOW TABLE FOR MATCH

BE RET3 MATCH FOUNC UPDATE LASTCL AND RETURN

L 6,20(0,10) PICK UP OVFTAB POINTER

L 11,BASCAL ESTABLISH BASE REGC FOR OVERFLOW ADCON TABLE
USING OVADT8,11

SR 747 IF OVERFLOW TABLE POINTER IS ZERO, THERE [SNT ANY
CR 6,7 OVERFLOW CHAIN YET. THIS WILL BE FIRST ENTRY FOR
BE LODE1 OVERFLOW ADCON CHAIN

LR 10,11 SUBRCOUTINE TO SEARCH OVERFLOW ADCON TABLE FOR MATCH
AR 1046 RECALCULATE BASE FOR ADCON GROUP

ST 64HSHINZ2 SAVE INDEX PCINTER

ST 10,HSHIN3 INDICATE OVERFLOW ADCON TABLE LAST USED

LM 6,7,ACCPNAM CHECK NAME OF ADCON FOR MATCH WITH INPUT
CR 4,6

BNE LPL

CR 5,7

BE RET3 MATCH FOUND RETURN

L 6+20(0,10) PICK UP NEXT ADCOAN ON CHAIN

SR 7,7 IF THE CHAIN POINTER IS ZERO, WE HAVE SEARCHED THRU
CR 647 THE OVERFLCW ADCON CHAIN

BNE SROVTE NCT AT END OF CHAIN CONTINUE SEARCH

L B8,ENTPT MATCH NCT FOUND IN CHAIN RETURN

C B8,CNE ENTPT IS USED TO FIGURE POINT CF RETURN

BL LCDE1 ENTRY POINY WAS LOAD

BE SRRET] ENTRY POINT WAS LOADED

B SRRETZ ENTRY PCOINT WAS RUNIT

L 6,0VFOPN PICK UP POINTER FOR NEXT AVAILABLE ADCON

ST 6,20{C,10) SET ADCON POINTER TC UPDATE CHAIN

ST 64HSHIN2

LR 10,11 SWITCH TO OVERFLOW ACCCN TABLE

AR 1046 UPDATE ADCON POINTER

ST 10,HSKHIN3 INDICATE OVERFLOW ADCON TABLE LAST USED

LR 7,10

A 6,SIXF

ST 6,CVFCPN

C 6, TABFUL CHECK TO INSURE WE HAVENT EXHAUSTED OVERFLOW
AH CATAST ADCON TABLE GO TO CATAST IF WE HAVE

L 9,ACRENC SETUP BASE TO GET SVC FOR ARM MACRD

USING ENDPST,9

ARM {7),RTCHAR

DRCP 9
LR 10,7 THE ADCON IS ARPMED
MVI ADCC1L.X'00"* SET ADCON FOR LODAD AND ERRCD=CODE OPTS

MVI ADCC2L+X'01?*

LR 8,1 SAVE REG 1

LR 1,10 SET R1 TO ADCON LOCATION

LCAD EPLCC=(1)

LR 1,8 THE REQUESTEL FUNC 1S LCADED RESTORE REG 1
TM ADCC2L,X"06" CHECK FCOR ERROR IN LOADING

BNE ERROR CCPS WE PRAGGED YO SCCON ROUTINE NDT LOADED
B RET4

L 8,ENTPT

C 8,Tw0



BE CALl DCNT RETURN YET IF ENTRY WAS RUNIT
RET4 ST 44LASTCL UPDATE THE NAME AND ADCGN INDEX FOR LAST
ST 5,LASTC] CALLED CR LOADED ROUTINE
L 84HSHIN2
ST 8,LADPT
L 8yHSHIN3
ST 8,LADFT1
RET1 L &4CNE SET ERRCCD TO INDICATE ALL 1S OKAY
ST 8,01(0+3)
RETS L 14+4{0,13) PICK UP CALLERS PSECT AND RETURN
LR 13,14 RESTORE REG 13 TO CALLERS PSECTY
SR 15415 SEY RETURN CODE FOR FORTYRAN
RETURN (14,12),RC=15
ACJNAM L 7+EIGHT TAKE THE 8 CHARACTER INPUT NAME WHICH IS RIGHT
L 11,BLAMNK ADJUSTELC ANC MAKE IV LEFT ADJUSTED
SRL 11,241{Q) THIS IS AN INTERNAL SUBROUTINE LIKE HASH
L 10,BLANK ANC SRCVTB IT ALSO USES ENTPT TO RETURN

L 8+CHRMSK

NCCNE LR 9,4 BASIC LOCP TO CHECK FOR BLANKS AND SHIFT
NR 9,8 INPUT NAME IS IN REG 4 AND 5 OUTPUT NAME WILL
CLR 9,10 WIND UP IN REG 4 AND 5

BNE DCNE GO TO CONE IF NCN BLANK CHARACTER IS FDUND
SLDL 4,8(0)
OR 5,411 ADD A BLANK TGO THE RIGHT END
BCT 7.NDONE CHECK TO INSURE AGAINST AN INDEFINITE LOOP
8 RET2 NAME WAS ALL BLANKS RETURN ERROR CODE
DCONE L B+ENTPT
C 8.CMNE CHECK FOR WHICH RETURN TO TAKE
BL CHRLCD
BE CHRLDD
B8 CHRRUN
RET2 L 8:THWC SET ERCCD INDICATER FCR TROUBLE AND RETURN
ST 840{0,3)
B RETS
LCBE LR 7,10
B LCDE2
USING LCACEC,15
LCADED SAVE (14,12)
L 14,72(C413) LGCAD R14 WITH OQUR PSECT

ST 14,8(0413) BACKWARD PSECT POINTER
ST 1344(Cy14) FCRWARD PSECT POINTER
LR 13,14

USING GNCL#P,13

L 124BASACR SWITCH TO R12 FOR CUR CSECT BASE REG

DROP 15

USING LOGAC,12

L 10,0NE SET ENTPT YO INODICATE LOADED WAS ENTRY POINT

ST 10,ENTPT LOADED CHECKS ADCON TABLES TO FIND IF A FUNC
L 2+,0(0,1) HAS BEEN PREVIOUSLY LOADED PICK UP PARAM LIST
ST 2,BCDANAM SAVE ADCRESS OF FIRST ARG

L 3,4(041)

ST 3,ERRCCD SAVE ADDRESS OF SECOND ARGUMENT

LM 4,5,01(2) PICK UP FUNCTICN NAME

8 ADJNAM MAKE RIGHT ADJUSTED NAME LEFT ADJUSTED



CHRLDD STM 44+5,RTCHAR SAVE LEFT ATJUSTED NAME
C 4,LASTCL USED
BNE CCANCK1
C 5,LASTC1
BE RET1 MATCH FOUND RETURN
CCANCK1 B8 HASH NMATCH NCT FCUND HASH NAME REG 9 HAS ADCON INDEX
RETLODD LR 1042 SET REG 2 AND 10 AS BASE FOR MAIN ADCON TABLE
AR 1C49 SET UP BASE FOR ADCCN DSECT
USING CHAACC,10
LM &, 7oACCPNAM CHECK FOR MATCH COF ALDCCN NAME WITH INPUT
CR 4,6
BNE CCNCK2
CR 5,7
BE RET4
CCOANCK2 L 6,2010+10) MATCH NOT FOUND SEARCH ACCON CHAIN
SR 7,7
CR 647 IF PCINTER TO OVERFLCW TABLE IS ZEROL,THERE IS NO CHAIN
BF RET2 END OF CHAIN, ROUTINE NOT FOUND OR LOADED
L 11,BASCAD SET UP BASE REG FOR OVERFLOW ADCON TABLE
USING DOVACTB,11
B SROVTR SEARCH OVERFLOW ADCON TABLE FDOR MATCH
SRRET1 B RETZ2 MATCH NOT FOUND ROUTINE NOT LOADED
USING RUANIT,15
RUNITY SAVE (14,12)
L 14,72{C,y13) LCAD REG 14 WITH OUR PSECT
ST 14,8(C,13) STCRE BACKWARD POINTER
ST 1344{Cy14) STORE FORWARD PCINTER
LR 13,14 LOAD REG 13 WITH OUR PSECT AND ESTABLISH BASE REG
USING GNCL#P,13
L 12,BASACR SWITCH TO R12 FOR OUR CSECT BASE REG
DRCP 15
USING LOALC,12
L 10,Th0 SET ENTPT T0O INDICATE RUNIT WAS ENTRY POINT
ST 10,ENTPT
L 2,0(0,1) PICK UP ARGUMENTS
ST 2,BCDNAM SAVE ADDRESS OF FIRST ARGUMENT
L 3,16(0,1) PICK UP FIFTH ARG ACDRESS
ST 3,ERRCCD SAVE ADDRESS OF FIFTH ARG
L 6412(0,1)
ST 6,ANS SAVE ADDRESS CF FOURTH ARG
L 4,8(0,1)
L 554(041)
ST 4,ARAPAR SAVE ADCRESSES OF SECCNC AND THIRD ARGS
ST S5:NPARM BUILD A CALLING PARAM LIST BASED ON THE ADDRESS
SR 646 CF THE ARGUMENT ARRAY WHICH IS THE SECOND ARG
SR 10,10 INITIALIZE FCR LCCP
L 7.,FOCURF INCREMENT FOR FULL WORD
L 8,CNE INCREMENT TC CCUNT ARGUMENTS
L 940{0,5) LOAD 9 WITH THE TOTAL NUMBER OF ARGS
C 9,MAXARG CHECK TO SEE THERE ARE NOT MORE THAN ARE
BH RETZ PROVIDED FOR
PARLOP AR 6,8 LCOP TO BUILD PARAM LIST
ST 4,PARLST{10}
AR 10,7 ADD FULL RCRD INCR CNTC PARLST INDEX
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CHRRUN

CCNCK3
RETCAL

CCNCK4

SRRET2
CAL

OVABAS
caLl

CALCK

TRYLCED

AR 4,7 ACD FULL WORD INCR CNTO ADDRESS OF ARAARG

CR 6,9 CHECK FOR COMPLETED PARAMETER ADDRESS LIST

BL PARLOP NOT COMPLETED

LM 4,5,0(2) CCMPLETE,PICKUP NAME OF FUNC TO BE CALLED
B ADJNAM MAKE RIGHT ADJUSTED NAME LEFT ADJUSTED

STM 4,45,RTCHAR SAVE LEFT ADJUSTED NAME

€C 4,LASTCL CHEECK INPUT NAME AGAINST NAME OF FUNC LAST CALLED
BNE CONCK3

C 5,LASTC1

BE CAL GO TC CALL THE FUNC

B HASH HASH THE NAME AND GET PTS 7O MAIN ADCON TABLE ENTRY
LR 10,2 SET UP BASE FOR ADCON DSECT

AR 10C,9

USING CHAALC,10

LM 637,ACCPNAM CHECK TO SEE IF ADCON NAME MATCHES INPUT
CR 4,6

BNE CCNCK4

CR 5,7

BE CAL1l YES, MATCH FOUND

L 6,201{0,10) NO,PICK UP CVERFLCW ADCON TABLE POINTER
SR 7,7

CR 6,7

BE RET2 END OF ADCON CHAIN AND NO MATCH ERRCOD =2

L 11,BASCAC SETUP BASE FOR OVERFLOW ADCON TABLE
USING OVADTB,11

B SROVTRE SEARCH OVERFLOW ADCON TABLE FOR MATCH

B RET2 MATCH NOT FOUND SET ERRCOD = 2

L 10,LADFPT

ST 10,HSFINZ

SR 6,46

6,LADPTY]l CHECK TO SEE WHICH ADCCN TABLE TO USE

BNE COVABAS

A 10,RASALCT CALCULATE ATCRESS OF ACCON

B CAL1 GC CALL FUNC

A 10,BASCAC CALCULATE ADDRESS OF ADCON

LR 8,1 SAVE REG1 IN REGS

LA 1.,PARLST SETUP ADDRES OF PARAM LIST IN REG 1

LR 15,10 SET REG 15 TO LOC CF ACCCN FCR CALL

USING CHAADC,10

MVl ADCC1IC,X*01" SET ADCON FOR CALL AND ERRCD=CCDE OPTS
MvI ACCC2C,Xx*01*

CALL (15),94E

LR 1,8 CALL CCMPLETE RESTORE REG 1

TF ADCC2CX'06"* CHECK FOR ERROR IN CALL

BNE TRYLCD

L 63 ANS SAVE POSSIBLE FUNCTION RESULTS

STE CyC(Cs6)

B RET4 RETURN

LR 7,10

L 9,ACREND SETUP BASE TO PICKUP SVC FOR ARM

USING ENDPST,9

ARM {(T7),RTCHAR

DRCP 9

LR 8,1
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CATAST

CLEARL

CLEARZ

ERRCR

PSECT
SAVE
SANEZ2
MASK
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LA 1,PARLST PICK UP ADDRESS OF PARAM LIST FOR CALL

LR 15,10 POINT TO ADCON FOR CALL NOW FULLY ARMED

USING CHAALCC,10

MVI ADCC1C,X'01* SET ADCON FOR CALL AND ERRCD=CODE OPTS
MV1 ADCC2C.Xx*01*

CALL (15)34.E

LR 1.8 RESTCRE REG 1

TM ADCC2C,X?06* CHECK FOR ERROR IN CALL

BNE ERROR NCTHING MORE WE CAN DO PMD DCESNT EXIST

B CALCK

L 10,BASCAD PT TO OVERFLOW ADCON TABLE SEY UP TO CLEAR
L 6,FCURF SET UP FULL WORD INCREMENT

SR T+7 CLEAR INDEX

SR 8,8
ST 8+:0(7+10) CLEAR OVERFLOW ADCON TABLE
AR 7,6 INCREMENT INDEX BY A FULL WORD

C 7,TABFUL SEE IF TABLE ALL CLEARED

BL CLEAR]1 NOT CLEARELC YET

ST 8,0VFCPN CLEAR AVAILABLE OVERFLOW ENTRY POINTER

L 10,PTOVF SET BASE TO CLEAR OVERFLCW TABLE PTS IN MAIN

SR 7.7 ACCON TABLE
L 11,CNE INCREMENT TC COUNT ADCCN PTS CLEARED
SR 9,9

L 6ySIXF INCREMENT BETWEEN PTS TO OVERFLOW ADCON TABLE
ST 8,0(7,10) CLEAR PT 7O OVERFLCW ACCCN TABLE

AR 746

AR 9,11

C 9+HSHDIV ARE WE ALL DCNE CLEARING

BL CLEARZ NG WE ARE NOT DONE YET

B HASH
SR 8,8 SET ERRCOD = 2 AND RETURM
ST 8.0(0,10) CLEAR ACCONS

ST B,4(C.+10)
ST B4+8(Cy10)
ST 8+412(C.10)
ST 8,161(C410)
ST B8,20(C,10)

B RET2
END
ISRL, ISLL, etc.
TITLE ° THE SHIFT FUNCTIONS FOR TIME SHARING *
PSECT
DS F
DS F
DC X*FFFFFFFF?

ENTRY SRA,ISRA;ARS, IARS
ENTRY SLALISLA,ALS,IALS
ENTRY SRL,ISRL

ENTRY SLL,ISLL

ENTRY SROA.ISRDA,LRS,ALRS



SHIFTY
ARS
IARS
ISRA
SRA

IALS
ALS
ISLA
SLA

ISRL
SRL

ISLL
SLL

ENTRY SLCA,ISLDA,LLS,ALLS

ENTRY SRDLs ISRDLLGRsALGR

ENTRY SLOL+ISLDLsLGL,ALGL

ENTRY ANCoLANDyOR4LOR,EXCOR,LEXDR,LCOMP,COMPL
ENTRY HSRA,IHSRA,HSLA,IHSLA

CSECT READONLY,PUBLIC

EQU *

EQU *

EQU *

SAVE (4.8}
USING PSECT,8

L 8,7210,13)
LM 445,01(1)

L 7:01(4)

L 0sCI(5)

SRA 0,C(7)
ST O SAVE
LE 04 SAVE
RETURN (4,8)

SPACE &6

EQU *

EQU *

EQU *

SAVE (4,8)

L By72(0,13)
LM 445,0(1)

L T014)

L 0sCI(5)

SLA 0:C(T)
ST 0,SAVE
LE 0. SAVE
RETURN (4,8)

EJECT

ECU *

SAVE (4,8)

L 84+7210,13)
LM 445,001}

L TsC(4)

L 0,C(5)

SRL 0sCL(T)
ST Q9 SAVE
LE Cs SAVE
RETURN (4,8)

SPACE &6

EQU *

SAVE (4.8)

L 8,721(0,13)
LM 445,0(1)

L T+0(4)

L 0s,C(5)

LCAD REGISTER 8.

4 HAS THE LOCATION OF THE SHIFT CDUNT
5 HAS THE LCCATION OF THE DATA

7 IS LOADED WITH THE SHIFT COUNT.

0 IS LCACED WITH THE DATA

SHIFT SHIFT SHIFT SHIFT

PUT IN THE FLCATING PODINT REGISTER.

LCAD REGISTER 8.

4 HAS THE LOCATION OF THE SHIFT COUNT
5 HAS THE LCCATION OF THE DATA

7 IS LOACED WITH THE SHIFT COUNT.

0 IS LOACED WITH THE DATA

SHIFT SHIFT SHIFT SHIFT

PUT IN THE FLOATING POINT REGISTER,

LOAD REGISTER 8.

4 HAS THE LOCATION OF THE SHIFT COUNT
5 HAS THE LCCATICN OF THE DATA

T IS LOACED WITH THE SHIFT COUNT

0O IS LOACED WITH THE DATA

SHIFT SHIFY SHIFTY SHIFT

PUT IN THE FLOATING POINT REGISTER.

LCAC REGISTER 8.

4 HAS THE LOCATION OF THE SHIFT COUNT
5 HAS THE LOCATION OF THE DATA

7 IS LOATED WITH THE SHIFTY COUNT

0 IS LOADED WITH THE DATA
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ALRS
LRS
ISRDA
SRTCA

ALLS
LLS
ISLDA
SLCA

ALGR
LGR
ISRCL
SRCL

ALGL
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SLL 0.CLT7)
ST 0+ SAVE
LE 0,SAVE
RETURN (4,8)

EJECT

ECU *

EQU *

ECU *

SAVE (4,8)

L B972(0,13)
LM 445,011)

L T+Cl4)

L 04C(5)

L 1sSAVE2

SRDA  G.,C(T)
ST 0, SAVE
ST 1+SAVE2
LE 0y SAVE
RETURN (4,8)

SPACE 6

EQU *

EQU *

EQU *

SAVE (4,8)

L 8,7210,13)
LM 4495,0(1)

L T+C14)

L C+C(5)

L 14 SAVE2

SLDA 04C(7)
ST 0y SAVE
ST 1,SAVE2
LE 0+ SAVE
RETURN [4,8)

EJECT

ECU *

ECU *

EQU *

SAVE {4,8)

L 8+72(0,13)
LM 445,0(1)

L T+014)

L 0,C{5)

L 1,SAVEZ2

SRDL C.C(T)

ST 09 SAVE

ST 1+SAVE2
LE Oy SAVE

RETURN (4,8)

SPACE 6

EQU ¥

SHIFT SHIFT SHIFT SHIFT

PUT IN THE FLOATING POINT REGISTER.

LCAD REGISTER 8.

4 HAS THE LOCATION OF THE SHIFT COUNT
5 HAS THE LCCATION OF THE DATA

7 IS LOACED WITH THE SHIFT COUNT.

C IS LOALED WITH THE DATA

SHIFT SHIFTY

SHIFT SHIFT

PUT IN THE FLCOATING POINT REGISTER.

LCAD REGISTER 8.

4 HAS THE LCCATION OF THE SHIFT COUNT
5 HAS THE LCCATION OF THE DATA

7 IS LOACED WITH THE SHIFT COUNT

C IS LCACFD WITH THE DATA
SHIFT SHIFT

SHIFT SHIFT

PUY IN THE FLOATING POINT REGISTER.

LOAD REGISTER 8.

4 HAS THE LOCATICN OF THE SHIFT COUNT
S HAS THE LCCATION OF THE DATA

7 IS LOACED WITH THE SHIFT COUNT

0 IS LOACED WITH THE DATA
SHIFT SHIFT

SHIFT SHIFT

PUT IN THE FLCATING POINT REGISTER.



LGL EQU *
ISLDL EQU *

SLCL SAVE (4,8)

L 857210,13}) LCAD REGISTER 8.

LM 495,011) 4 HAS THE LOCATICN OF THE SHIFT COUNT
* 5 HAS THE LOCATION OF THE DATA

L T7+Ci(4) 7 IS LOACED WITH THE SHIFT COUNT

L C.01(5) 0 IS LOACED WITH THE DATA

L 1,SAVE2

SLDL Q.C(7) SHIFTY SHIFT SHIFT SHIFT

ST Oy SAVE
ST l¢+SAVE2

LE Oy SAVE PUT IN THE FLCATING POINT REGISTER.
RETURN (4,8)
TITLE * ANDy CR,EXCLUSIVE OR AND COMPLEMENT *
AND EQU *
LAND SAVE 14,8)
L 8+7210,13) LCAD REG 8 WITH PSECT LOCATION
1M 445,01(1)
L 0.Cl4) LCAD FIRSY ARG INTO REG 0.
N 0,0(5} AND WITH 2NC ARG
ST CySAVE
LE 04 SAVE PUT IN FLOATING PT. REGISTERS
RETURN (4,8)
SPACE 6
aRr EQU *
LCR SAVE (4,8)
L By721(0,13) LCAD REG 8 WITH PSECT LOCATION
LM 4+5,011)
L 0sC(4) LOAD FIRST ARG INTO REG 0.
0 0+01(5) OR WITH 2ND ARG
ST 0y SAVE
LE O,SAVE PUT IN FLOATING PT. REGISTERS
RETURN (4,8)
EJECT
EXCR ECU *
LEXCR SAVE [4,8)
L 8+7210,13) LOAD REG 8 WITH PSECT LOCATION
LM 4+5,0(1)
L 0sCL4) LOAD FIRST ARG INTO REG O
X 04+01(5) EXCLUSIVE DR WITH 2ND ARG
ST 0, SAVE
LE 0+ SAVE PUT IN FLOATING PT. REGISTERS
RETURN (4,8)
SPACE 6
CCMPL EQU *
LCCrP SAVE (4,8)
L 8,72(0413) LCAD REG B WITH PSECT LOCATION
LM 495,011)
L 0,0(4} LOAD FIRST ARG INTO REG O.
X - 0e«MASK COMPLEMENT ALL BITS
ST 0,SAVE
LE 0+ SAVE PUT IN FLOATING PT. REGISTERS

RETURN (4,8)



HSRA
IHSRA

D1
HSLA
THSLA

D2
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EQU *

SAVE 4,7)
LM 445,011)
L 7+Cl4)

LK 04Ci{5)
SRA 0,C{7)
ST 0+521{0,13)
ST le5€{0413)
LE 0+52{0,13)
RETURN (4,7}

EQU *

SAVE (4.7)

LM 445,011)
L 7+Cl4)

LH 0,C(5)

SLA 0,C(T)

ST 0,521(0,513)
ST 1+5610413)
LE 0+521{0,13)
RETURN {4,7)

END

SHIFT CCUNT
DATA

R8 SAVE AREA
R9 SAVE AREA

SHIFT COUNT
CATA

SHIFT SHIFTY
RE SAVE AREA

RS SAVE AREA

SHIFTY

SHIFY
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