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ABSTRACT 

COMPUTE i s  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 

T IME- S HAR ING CALC ULATOR PROGRAM 

by R. B r u c e  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 a r e  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 a r e  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 w a s  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 
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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 u se r s  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 a r e  recognized by the system 
through unique names or codes. This process is called LOGON. 

Computer Program Creat ion 

Users who a r e  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 se ts  called 
job l ibraries.  Job l ibraries 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 pragram, (2) creates  the input source program, and (3) feeds it to the appropriate 
language processor, which s tores  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 wil l  see, COMPUTE programs a r e  
contained in the system library (SYSLIB) and in a private library called COMFTLIB. 

When programs require input/output s t reams,  the user  may define them o r  default 
and let the system define them. For running COMPUTE and for other conversational 
tasks,  these default input/output s t reams a r e  from o r  to the on-line user’s  terminal. 
With one exception, COMPUTE i s  meant to interact with user  solely via this terminal. 
The exception is in input/output of the data set KEYWORDS, to be discussed later. 
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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 s e t  (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, WORD) shifts the full integer word, 
WORD, N bits to the left. These shifts a r e  used extensively for character manipulation. 
COMPUTE reads all input in A1 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 f o r  
the assembler language shift routines. The IBM/360 TSS shift functions a r e  listed in  
the appendix. 

FORTRAN Shifts for COMPUTE are as follows: 

C 	 SPECIAL FORTRAN SHIFTS FOR COMPUTE 
FUNCTION ISLL (NN, IWRD) 
INTEGER MASK/Z80 00 00 00/ 
IWORD = IWRD 
DO 1 I=l, NN 
IWORD=IWORD*2 
GO TO 3 
ENTRY ISRL (NN, IWRD) 
INTEGER MASKR/ZOO 00 00 80/ 
IWORD=WRD 

C 	 SET SIGN BIT TO ZERO 
IF (IWORD. LT. 0) IWORD+MASK 
DO 2 I=l,NN 
IWORD=IWORD/2 

C 	 RESTORE BIT IF NEEDED 
IF (IWRD. LT. 0) IWORD=WORD+MASKR 
ISLL=WORD 
RETURN 
END 
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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 o r  executed after loading. To do this the use r  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 wil l  
b e  difficult to implement under systems other than TSS. 

COMPUTE uses  three ENTRY points in this routine. LOADED(NAME, KODE) re
turns  KODE=l if entry NAME is already loaded into the user 's  active storage, KODE=2 
if not. LOAD (NAME, KODE) returns  KODE=l 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 a r r ay  ARG, and returns one numerical result  (if any) in ANS, KODE=l 
if everything is .successful, and KODE=2 i f  there  a r e  any e r r o r  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, tes t s  a system switch, 
OVERFL(J) where J=l indicates overflow, J=3 indicates underflow, and J=2 means 
neither cpndition encountered. TSS will  not indicate either condition without this test. 
However, error returns  from FORTRAN - supplied routines, for example, SIN(X) a r e  
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 se t s  required to runCOMPUTE, 
KEYWORDS, and COMPTLIB. KEYWORDS is a set of tables, and COMPTLIB is the job 
l ibrary containing the COMPUTE routines; these are owned by one user  and may be 
obtained by other u s e r s  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 
l ibrary 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 wi l l  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). These are 
stored in a r rays ,  in  coded strings. These strings are the heart of COMPUTE processing. 
The method of storing functions and procedures wi l l  now b e  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
merits, 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 a r e  contained in the a r r ay  IUSFCT (1000). 

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

Location 
.... 

i 
i+1 
i+2 

i+3 

i+4 
i+5 

i+3+2*NARGS 
i+4+2*NARGS 

NPOINT 

Contains Example 
. .  

Function name (1) 
Function name (2) 
Pointer to  beginning of 

next name 
Number of a rguments  fo r  

this  function 
Argument name (1) 
Argument name (2) 

Argument name (1) 
Argument name (2) 
Arithmetic expression fo r  

function; 
Coded, may include other 

functions, constants,  
a rguments ,  e tc .  

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: 
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(1) name = ? TYPE = 2 
(2) name = expression TYPE = 1 
(3) expression = ? TYPE = 3 
(4) COMPUTE commands except PRINT TYPE = 5 
(5) PRINT TYPE = 4 
(6) END statement (no TYPE) 

This structure is shown in table 11for a three-line procedure. These strings a r e  con
tained in the a r r ay  IUSPCD (2000). 

TABLE II. - STRING FOR USER PROCEDURE 

Location 

i 

i + l  
i+2 

i+3 

i+4 
i+5 
i+6 

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

i+8+NLEN 1+ 
NLEN2 

NPOINT 

Contains 

Procedure  name (1) 

Procedure  name (2) 

Pointer to  beginning of 


next name 

Number of l ines for  this  


procedure  

Length of first line 

Code fo r  f i r s t  line 

Arithmetic express ion  for 


this  line, depending on 

code 


Length of this  line 

Code fo r  this  line 

Arithmetic expression fo r  


this line 
Length of expression on 

left  hand s ide  of <o r  > 
Arithmetic expression fo r  

this  las t  line (END 
statement) 

Procedure name (1) 
Procedure name (2) 

Symbolic namc 
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Functions of the  Subroutines 

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

BEGNIT 

CNVRT 

COMMND 

COMPUTE 

CPUTIT 

CREATE 

DOIT 

DUMPIT 

ENDIT 

ERASIT 

EVAL, EVALI 

EXEQQS 

EXPON, ADD, DVD, 
SUB,MULT 

begins new procedures, s tores  new name 

converts input numbers in A 1  format to floating point num
bers for use in arithmetic 

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

main program; defines data se t s  i f  in assembler language, 
otherwise dummy 

control program; decides what to call after f i rs t  scan of in
put (by READIT) 

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

processes commands to do use r  procedures 

dumps out requested operands, for  example, values 

in creating procedures, processes end statement 

e rases  requested operands, f r ees  storage they used 

processes string of expressions produced by PRESS1, 
PRESSB, by calling EXPR for  each expression 

processes  form expression = ? , either as command o r  line of 
procedure 

performs arithmetic for one operator 

EXPR 	 processes  one expression by finding operators and calling 
arithmetic routine 
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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 o r  
line of procedure 

s tores  user  values and value names 

processes form, name=?, either as command o r  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 
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PRESSl, PRESS2 

PRNTIT, PRNT 

READIT, READTl 

RESLVl, RESLV2 

SIMPS1 

USRFCT 

USRPGM 

packs and factors user  input strings into chains of expres
sions 

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

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

resolves names referenced by user  

performs numerical integration of functions. A powerful 
routine developed at Lewis 

performs evaluation of user  functions 

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) INITALY 
t-wFNEQEX 

(a1 M a i n  flow of control. 

F igure I. - Flow map of COMPUTE program. 
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NMEQQS (classify name) 

Add l i n e  to 
procedure 

I1 
I EVAL 

NMEQEX (eva Iuate 
express ion)  

Add l i n e  to 
PRESS2
(code l ine)  

procedure 

FNEQEX 

(rwEVAL ">
BEQQS procedure (evaluate 

expression 

Add l i n e  to 

(code l ine)  
procedure 

(b) Processing f ive types o f  COMPUTE statements. 

Figure L - Continued. 

NMEQNU 
(define 
answer) 

I 

c 
RETURN 

(code funct ion)  

funct ion 

7yl
answer 
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BS IYes 

PGMEVL 
INITAL (user  pro-
(start 
again) 

ERASIT \ 
I 

(begin 
procedure) 

ENDIT 

procedure) 

4 DOIT I' \ 
(do oro
cedure) /\ 

PRNTIT 
( p r i n t  

DUMPIT 
(dump 

(check 
name) 

PRESS2 
(code end 

expression) 

-

FN DNAM 

PGMLST 
( l i s t  of sys

tem programs)

{a
(integrate) / 

(b) Concluded. 

Figure L - C o n t i n u e d  
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PRESS1EVAL (code s t r ing)  (evaluate 
expression) 

INTIT 
(evaluate INT 

funct ion)  

t 
(evaluate 

integrand) 

RESLVZ 
(get 

numbers)  

t i 
I11 

EXPR 
(evaluate 

express ions 1 

(c) Processing coded strings. 
Figure L - C o n t i n u e d  
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FNDNAM0 (classifyPRESS1 names) 

(press0
number)  

0A 1PRESS2 

Locate operators, 
define and code 

PRESS2 expressions 

-

(R ETURN,L 

(c) Continued. 
F igure 1. - Continued. 
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FNDNAM 

namename) 

CNVRT0 

executing 

branch o n  type 

l i n e  

Yes 

(c) Continued. 
Figure 1. -Cont inued. 
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Add l i n e  to 
Arguments procedure 

(simpli fy 
(evaluate) 

READTl 

INTGRL integrand) ( f ind  it) 

Yes

l!-{c-H(define it) 

READTl CNVRT 
(convert 

l im i ts )  l im i ts )  

I 

(integrate) 	 (calculate 
integrand) 

EXPR
RETURN (evaluate 

expressions) 

(c) Continued. 
F igure 1. -Continued. 
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I I Pnrfnrm 
" multipl icat ion additions and 1 1 1 1 >  IUIILLII 

3tions ' ., Hand division Hsubtractions m;;;;-

f _RETURN 

(c) Concluded, 
Figure 1. - Concluded. 

Functions of COMMON Blocks 

There a r e  six blocks of COMMON storage used in COMPUTE. The Common blocks 
a r e  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 
COMMONiMODE1/ contains information on the current mode 
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COMMON/ACMDS/ contains table, created by use of KEYWORDS, which allows user  
programs to  be called by key names, other than program or 
entry names 

COMMON/NANCY/ communicates information to routines which do integration 

TABLE III. - COMMON BLOCK STRUCTURE 

block 

/NAMES/ 

/FCTS/ 

/PROCDS, 

/MODE 1/ 

/A C MDS/ 

/NANCY/ 

Appears  in  

INITAL, DUMPIT, PRNTIT, 
ERASIT, NMEQQS, NMEQNU, 
PRESS1, RESLV1, FNDNAM 

[NITAL, 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, BEGMT, 
ENDIT, DOIT, NMEQQS, 
NMEQNU, EXEQQS, 
NMEQEX, FNEQEX 
FNDNAM, INTGRL 
INITAL, COMMND 

INTGRL, INTIT, FOFX 

Variable 

NMLT 

NAME( 100) 

VALUE(50) 


NFCT 

LSTI 

IUSFCT( 1000) 


NPCD 

LAST1 

ICNT 


IUSPCD(2000) 


DEBUG 


PROCED 


NAXCMD 


AUXCMD (3 ,33 )  

PGM(2,33) 


IND 

NARG 


NA 


NB 


Contents of var iab le  

Vumber of u s e r  defined value n a m e s  
411 u s e r  defined value names  
The corresponding values 

Number of u s e r  defined functions 
Pointer to  end of IUSFCT l is t  
List of all u s e r  defined function names 

and coded s t r ings  

Number of u s e r  procedures  
Pointer to  end of IUSPCD l is t  
Pointer to  line of cur ren t  procedure; 

number of l ines 
List  of all u s e r  procedure names  and 

their  coded s t r ings  

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

LOGICAL, T means  procedure  being 
built, F means  not 

Number of cu r ren t  keyword ca l l s  t o  
u s e r  p rograms  possible, 5 3 3  

Lis t  of keywords cur ren t  
L i s t  of corresponding program or 

en t ry  names  cu r ren t  

Poin ter  to name of function in  questioi 
Number of a rguments  for function in  

question 
Poin ter  to  beginning of functions 

coded s t r ing  
Pointer to  end of functions coded 

string 
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Expla nation of KEYWORDS 

A special data set, KEYWORDS, is maintained within COMPUTE by SUBROUTINE 
INITAL solely t o  extend the dynamic loading feature discussed in the section COMPUTER 
SYSTEM. KEYWORDS contain tables which map user-chosen names (of up to 12 charac
te rs )  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 i t  simply ailows greater  
freedom in naming. 

For example, the COMPUTE main program (see listingj defines a job l ibrary 
(MATLIB) containing a set  of conversational matrix routines (ref. 7). Suppose these 
routines a r e  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 : s ta r t s  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. 
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get i n p u t  

1 
Get desired 

from user 

List out  

a n d  e n t r i e s  

INo 

Find 

keywords 

E N T R Y W  

RETURN 

keyword 

Yes 

keyword for Yes 

Delete 
table 

Yes 

Yes I IpaKEYWORDS / 

Figure 2. - Flow map of I N I T A L  

It is intended that the SYSKEY be known by few users. 
figure 2. 

The logic of IMTAL is shown in 

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 
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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. 

* MAIN PRCGRAM FOR COMPUTE 

CONPUT%P PSECT COMPUTE, LIBDEF, LIBREL 


ENTRY COMPUTE ENTRY NAME 
ENTRY L I B D E F  
ENTRY L I BREL 

SALE DC F '76 '  SAVE AREA 
DC 18F'O' 

S I L E 2  DC F '76 '  
DC 1 8 F * O *  

S l i I T C H  OC F 'O*  F I R S T  T I N E  SWITCH 
ACCOHPT DC AICOMPUTE) 
KEYS DCB CDNAME=FT05FOOlrRECFM=F*  LRECLz84 
MODE 1 CCM 
DEPUG DC F * O *  
PRCCEC cc F 'O* 
CCCPUTWC CSECT READGNLYIPUBLIC START OF CSECT 

USING COMPUTE 915 
COPPUTE 	 SAVE (14,12) 

L 1 4 r 7 2 ( 0 * 1 3 )  GET PSECT COVER REG 
ST 1 4 * 8 ( 0 ~ 1 3 )  
ST 1 3 r 4 ( 0 ~ 1 4 )  STORE BACKWARD L I N K  
LR 139 14 SET REG 13 TO ADDRESS OF PSECT 
USING COMPUT%Pt l3  
LR 12,15 
DROP 1 5  
USING COMPUTE 12 
CALL C H C B D i  SET INTERRUPTS L I K E  FORTRAN 
L 7 r S W I T C H  F I R S T  
C 7 r = F ' O '  TIME? 
BhE C A L L I T  NO 
L 71=F * 1* Y E S  
ST 7 r S k I T C H  SWITCH=l  
DOEF *DOCOMPT~VP~OSNAHE=CflPPTLIB~OPTION=JflBLI8* 
CCEF ' D D M A T ~ V P , D S N A M E = P A T L I R I C P T I O N = J O e L I B '  

C A L L I T  	 CALL C P U T I T t r t E  
CALL CHC I. W 1  FORTRAN RETURN TO SYSTEM 
L 1 3 r 4 1 0 . 1 3 )  
RETURN (14,121 
US I NG L I B C E F v  15 

L I PDEF 	 SAVE 1 1 4 ~ 1 2 )  
L 1 4 r 7 2 1 0 r L 3 1  GET PSECT COVER REG 
US ING COPPUT#P,14 

LA 1 29 SAVE2 

ST 1298(0 ,13 )  

ST 1394(0.12) 

LR 13.12 

1 129 ADCOHPT 

DROP 15 

USING COMPUTE912
* 	 START DATA DEFS FOR I N I T I A L  
CDEF ' F T 0 5 F 0 0 1 r  VS .DSNAME=KEYWOQOS** 	 END DATA DEFS FOR I N I T I A L  
L 1 3 r 4 I O v 1 3 )  
RETURN (14,121 
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U S I N G  
L I B R E L  	 SAVE 

L 
LA 
ST 
ST 
L R  
US ING 
c 
DRCP 
U S I N G  

R E L  

L 
RETURK 
END 

0 

0 

-

L I B R E L .  15  
(14r225 

14172(0113 1 

12. SAV E 2  
12r8(0113) 
13+410*12) 
13112 
COMPUT#P * 14 
1-29ADCOHPT 
15 
COMPUTE. 12 

' F T 0 5 F 0 0 1 '  

1 3 9  4 (0.13 1 
(14912 1 

GET PSECT COVER REG 

START DATA R E L S  FOR I N I T I A L  

END DATA R E L S  FOR I N I T I A L  

COMPUTE 
C FGRTRAN P A I N  PROGRllM, DECK NAME COMPUTE 

C O f l M C K  /HODEI /DE@UG*PROCED 
L O G I C A L  DEBUGIPROCED 
PROCED -FALSE,  
C A L L  C P U T I T  
RETURN 
EFiD 

0 

0 

0 

* 
C C PUTIT 

SUBROUTINE C P U T I T  
D I M E h S I C N  I N P U T ( 4 4 1 ) * N M ( 3 )  
CCCPCh/MCDEl/CE@UGvPRCCED 

L O G I C A L  h i U M , I S T A R T ~ C E E U G , P R O C E D  

DATA ISTART/.TRUE./ 

PROCED = ,FALSE, 

I F ( I S T P R T 1  C A L L  I N I T A L  

I S T A R T = o f A L S E .  


2 C A L L  R E A D I T I I N P U T ~ N M ~ K ~ h U ~ ~ I L P ~ ~ R P ~ I E Q ~ I ~ M ~ I O P ~ I ~ S T 1  
I F l I L S T o E Q - C )  GO TO 20 

10 1 F I I L P ~ E C i O i d h C ~ I R P . h E . O )  GO TO 11 
I F I I R P o G E o I L P )  GO TO 12 

11 C A L L  C S G I 4 r h ~ ( l ) r N M ( 2 ) , N M ( 3 1 ~  
GO TC 2 

12 I F ( I E Q . N E - 0 )  GO TO 14 
I F ~ N U C ~ O R ~ I C C ~ N E ~ O o O R o ~ I O P ~ N E ~ O ~ A N D o I O P o L T ~ I L P ~ ~GO TO 18 
I F ( K - L E O 1 2 1  GO T O  121 
C A L L  M S G ( 7 r h ~ ( l ) r K M ( Z ) r h ~ ( 3 ) )  
GG TO 2 

121 C A L L  C O M C N D ( ~ ~ . I N P U T I I L P I I L S T , ~ ~ ~ )  
GO TO 2 
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13 	I F  ( - N G T - P R O C E D )  RETURN 
C A L L  MSG(B,~MIl)rMM(2l,NM(3)) 
GG T C  2 

1 4  	IF( I C M - N E - 0 1  GO TO 16 
I F ( K . G T - 8 )  GO T O  19 
I F ( N U M 1  GO T O  1 8  
I F ( I C P o N E . O , A N D , I O P ~ L T , I E B )  GO TO 1 8  
I F ~ I L P o E C ~ O ~ A N O ~ I R P ~ E Q , O )TO 1 4 1GO 
I F ~ I L P o L T . I E C ~ A N D ~ I R P . L T , I E O l  GO TO 15 

141 C A L L  hMECEX(NM(Z).INPUT,IEQ+l,ILST) 
GO TO 2 

1 5  C A L L  F N E Q E X ~ N M ( 2 ) r I ~ P U T t I L P ~ I R P ~ I E Q + l ~ I L S T )  
GO T O  2 

16 	 I F (  I L S T - G T - I C M )  C A L L  M S G ( 6 r N M (  l ) r N M ( 2 ) r N M 1 3 )  1 
I F ( N U M )  GO TC! 17 
IF{IRP.KE-O-AhD.IRP-LT-IEC) GO TO 17  
I F ( I O P . N E . O o ~ h O ~ I C P ~ L T , I E Q l  GO TO 17 . 
I F ( K - G T - 8 )  GO Tf l  19 
C A L L  h W E C C S ( N M I 2 ) )  
GO TO 2 

17 C P L L  E X E C Q S l I h P U T v I E Q - 1 )  
G O  TO 2 

1 8  C A L L  CSG(ZrhC(l),hM(Z),~M(3)) 
GO TO 2 

19 C A L L  M S G ( ~ , ~ M ( ~ ) . N M ( ~ ) I N M O )  
GO TO 2 

2 0  C A L L  M S G ( 1 l l r A r B r C )  
GC T C  2 
END 


READIT, R E A D I T l  

S U B R C U T I N E  R E A D I T (  I N P U T  INMI KINUPTI L F ,  I RP, I E Q ,  I Q M T  IOP,  I L S T  1 
D I M E A S I O N  I h P U T ( 1 ) r N M I l )  
COCCCh /PRCCDS/NPCDILASTIIICNT,IUSPCD(~OOO) 

CCCCCh / P O D E l / O E @ U G s P R O C E D  

L C G I C A L  CEELGTPRaCEC 

I N T E G E R  C A T T B L K I E C I C M V A S , S H * P L T T E M P I T E M P ~ , R P * D P I A P  

L O G  I CPL NUM v APS 

DATA R P t C P , A P / '  ) ' * ' - ' , l H ' /  

DATA ~ A T , R L K T � Q , Q M ~ L P , A S , S H , P L , ~ I , ~ A S K  / ' I . , '  ' , '= ' , '? ' , ' ( ' , ' * **  


*# / I , I+ * , * - *rZF0404040/ 

K A L L  = 1 

GO TO 2 

ENTRY R E A D T l (  I N P U T ~ ~ M , K T N U C T 
I L P t  IRPI  I E Q t  I Q M t  IOPI  I L S T )  
K A L t  = 2 

2 K = C  
NW( 1) = E L K  
N C ( 2 ) = 8 L K  
hM( 3 ) = B L K  
NUM = o F 6 L S E -
A P S  = .FALSE
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I I I I ~ 1 1 1 1 1  111111111 II I I I I 11111111111.111 I 111111- I1111 Il l  -I -1.1m.. .--,,.--
I 


ILP = 0 
IRP = 0 
IEQ = 0 
I P M  = 0 
IOP = 0 
ILST = 0 
KOM = 0 

DO 1 I=11441 


1 INPUT(I1 = ELK 

IF(KALL-EC-2) GC T U  2 1  

IF(.NOT.PROCFO) C A L L  MSG(liAtBrC1 

IF(PR0CED) CALL MSG(86rIUSPCO( ICNT)rArB) 


21 	DO 9 J=113 
N1= 120*1J-11+1 
N2 = 120*J 
R E A D  lOlr(lhPUT(I)rI=Nl,N2) 

DO 8 I=NlrN2 

TEPP= INPUT 4 I 1 

IFITENPmNE-CAT) GI? TC 4 

INPUT( I )  = ELK 

GO T O  9 


4 IF(TECPoEQ-BLK1 GO TO 8 

IF(TEPP.NE.AP) GO T O  41 

INPUT(1) = ELK 

A P S  = -NCT-APS 

KGM = 1 

GO TO 8 


41 IF(.NCT.APS) G O  TO 42 

INPUT(I1 = ELK 

GC T C  R 


42 IF(ILSToh'EoC1 GO T O  3 

11 TEMP1 = ISRL424rTEPP-MASK) 


I F ( T E M P o E Q , C P o O R o ( T E ~ P l o G E o O o A N C . T E M P L I L E o 9 ) )  NUM = oTRUF. 

3 I L S T  = I 


IF(ILP,EC.O.bND,TEMP.EQ.LP) ILP = I 

IF ( IRP.EQ.O.ANO.TEMP,EQ,RP)  IRP = I 

IF(IEa,EQ.O,AKD.TEMP.EQ.�) I E Q  = I 

IF(IC~,Eb.OoANO.TEMQ.EQoQM~ IQM = I 

IF~IOP,EQ.O,LNO. ~TEMP,EQ.AS.OR~TEMP~EQ.SH.OR.TEMPoEQoPl.OR.TEMP 


*.EQoCI)) ICP = I 

IF(ILP.NE.O.OR.IEQ.NE.O~ GO TO a 

K = K+l 

IF(K.GT.12) G O  T O  8 

NC(1) ISLL(8rh~(l)l+ISRl(24,NM(2)) 

NM12) = ISLL(8rNM12))+ISRL(24~NM~3)) 

" ( 3 )  = ISLL(8,Nn[31)+ISRL~24iTE~P) 

8 CONTINUE 

GO TO 10 


9 CONTINUE 

CALL CSG19 r h C  11 1 ,  hC ( 2)rNM[3) 
GO TO 2 


10 IF(ILST.EOoCoAND.KOMoE9ol) GO T O  2 

RETURN 


101 FORPAT (120A1) 

END 


24 




. 
0 

0 . INITAL 
C 

SUBROUTINE I N I T A L  
I C P L I C I T  I N T E G E R ( A - Z )  
COMMON / N A M E S / N ~ L f . N A M E ( l O O ) ~ V A ~ U E ( 5 0 ~  
COMMON /FCTS/NFCTtLSTItIUSFCT~lOOO~ 
COMMON /PROCDS/NPCD~LAST1.XCNT~IUSPCD~ZOOO) 
COMMON /MODEl/DEBUG.PROCED 

COMMON / A C M D S / N A X C N D ~ A U X C M ~ ( ~ ~ ~ ~ ) ~ P G M ( ~ V ~ ~ )  

D I M E N S I O N  I N K E Y ( ~ ) ~ S Y S K E Y ( ~ ) ~ I N P U T ( ~ ~ O ) ~ C O M M N D ( ~ ~ T P R O G ( ~ ) ~ 


+KEYWRD13~201tNCMN05~20~tCM~DS~3~33r20).PGMS~2t33~20~ 

DATA SYSKEY.YESINO~BLK/ '  oLA'.'NPOO'.'No 

L O G I C A L  OEBUG.PROCED. HERE.MOD 

DATA H E R E / o F A L S E o /  

I F ( P R O C E D 1  GO TO 101 

DEBUG =.FALSE- 

NM-T=O 

N F C T  = 0 

L S T I  = 0 

NPCO = 0 

L A S T 1  = 0 

MOD OFALSEo 

C A L L  L I B D E F  

I F f H E R E )  GO TO 1 

HERE = oTRUEo 

R E W I N D  5 


' , 'YES ' t 'NO ' r '  ' I  

READ ( 5 , 2 0 L t E N D = l )  NKEYStKEYWRD.NCMNDS.CMNDSgPGMS 
201 FORMAT (I4r31/r20A4~t/t2014tl65~/~20A4)) 

1 	IF(MCD1 GO TO 37 
C A L L  M S G ( 1 3 9 t A t B . C )  
NCMNO = 0 
READ 2 0 2 t I N K E Y  

202 	FORMAT ( 3 A 4 )  
I F l I N K E Y  (1I o E Q - S Y S K E Y  (1IoAND. I N K E Y  I 2 ) o E Q o S Y S K E Y  ( Z ) - A N D o  I N K E Y I  31 

* - E Q o S Y S K E Y ( 3 ) )  GO TO 7 
I F ( I N K E Y ( 1 ) o N E o B L K . O R ~ I N K E Y ~ 2 ) o N E o 6 L K - O R o I N K E Y ( 3 ) o N E o 6 L K )  GO TO 2 
NAXCPD = 0 
Go TO 99 

2 I F ( N K E Y S o E 0 - 0 )  GO TO 4 
DO 3 I = l t N K E Y S  
I 1  = I 
I F ( I N K E Y ~ 1 ) o E C ~ K E Y W R D ~ l ~ I ~ o A N D o I N K E Y ~ Z ~ ~ E Q o K E Y ~ R D ~ Z ~ I ~ ~ A N D ~  

* I N K E Y ( 3 ) o E Q o K E Y W R D 1 3 1 1 ) )  GO TO 5 
3 C O N T I N U E  
4 C A L L  H S G ( 1 4 O r A e B r C )  

GO TO 1 
5 	 NAXCPO = N C M N D S f I I I  

DO 6 J - l r N A X C M D  
A U X C M D l l r J )  = CHNDS(l.J.11) 
AUXCPD(2 .J )  = C M N D S ( 2 r J . 1 1 )  

25 
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IF(TEST-EQ-YES-OR-TEST-EQ-NO) GO TO 17 
C A L L  M S G I l 4 0 r A r B r C l  
GO TO 163 

17 	 I F ( T E S T - E b , h O )  GO T O  22 
I F ( I I - E Q I N K E Y S )  GO TO 19 
DO 18 I = I I r k K E Y S  
K E Y W R D ( l r 1 )  = K E Y W R D ( L r I + l )  
K E Y W R D ( 2 r  I)= K E Y W R C ( 2 r  I + l l  
K E Y W R C ( 3 r I )  = K E Y U R D ( 3 r I + L )  
N C M N D S I I )  = N C M N D S ( I + l )
DO 1 8  JzJ.933 
CCNDS ( l r  Jr 1 3  = CMNDSf  1. Jr I +  1) 
C M N D S ( 2 r  JwI 1 = C M N D S ( 2 r J p I + l )  
C M N O S ~ ~ ~ J I I )  C M N D S ( 3 r J r 1 + 1 )= 
P G M S ( l r J v 1 )  = P G M S ( l r J v I + l J  

1 8  P G M S ( 2 r J . I )  = P G H S ( 2 w J r I + l )  
19 NKEYS = NKEYS-1  
20 C A L L  M S G ( 1 4 8 v A * B * C )  

R E A D  2 0 2 r T E S T  
I F ( T E S T - E Q - Y E S - O R - T E S T , E P , N O )  GO TO 21 
C A L L  C S G 1 1 4 C v A r B 7 C )  
GO TO 20 

21 	1FtTEST.EQ.YES) GO TO 37 
MCD = -TRUE. 
GO T O  10 

22 	C A L L  C S G I 1 4 9 r A 9 B v C )  
READ 2 0 5 r I N P U T  

2 0 5  	FCRCAT ( 1 2 0 A 1 )  
C C M M N C I 1 )  = B L K  
C C C M N C ( 2 )  = 6 L K  
COMMNC(3)  = B L K  
K = O  
DO 23 I = 1 , 1 2 C  
I F ( I N P U T I I I . E Q . B L K 1  GO TO 23 
K = K + L  
I F ( K - G T - 1 2 )  GO T O  24  
C G M M N D I l )  = I S L L ( B ~ C C C ~ N D ( L ) ) + I S R L ( Z 4 w C O M M N D ( Z ) )  
C C C M N C ( 2 )  = ISLL(8rC@CMNDI2))+1SRL(24~CCMMND(3)1 
COMMND(3)  = I S L L I 8 . C C C M ~ D ( 3 ) ) + I S R L ~ 2 4 ~ I N P U T ( ~ ) )  

23 C O N T I N U E  
I F ( C O C C N D I 3 ) - h E - @ L K )  GG TO 25 

24 C A L L  b ’SG(140qApB,CJ  
GC T C  2 2  

25  	C A L L  C S G { l S O r A , @ r C )
R E A D  2 0 5 9  I N P U T  
P R O G ( 1 )  = B L K  
P R O G ( 2 1  = B L K  
K = O  
oa 26 1 = i r 1 2 c  
I F I I h P U T I I ) - E Q - B L K )  GO TO 26 
K = K + 1  
I F ( K - G T - 8 )  GO TO 27 
P R O G ( 1 )  = I S C L ( 8 r P R O G ( l ) ) + I S R L ( 2 4 r P R O G O )  
P R O G ( 2 3  = ISLL(8.PROG(2))+XSRL(24rINPU~(I)) 

27 




26 CONJINUE 

GO TO 28 


27 CALL MSG(140rArBrC) 

GO T O  25 


28 IF1NCMNOeEQ-0) GO TO 30 
DO 29 J=IrNCCNO 
JJ = J 
I F ~ C C ~ M N B ~ 1 I ~ E O ~ C M N D S ~ l ~ J ~ l I ~ o A N D I C O M M N D ~ 2 ~ e E Q o C M N D S ~ 2 ~ J ~ I I ~  

* o A N O o C O N M N D I 3 1 o E Q . C N N D S ( 3 r J r I  I )  1 GO TO 31 
29 CONTIkUE 
30 NCMND = NCNkD+l 

NCPINDS(I1) = NCMND 
J J  = NCHMD 
CHNDS(l,JJ*II) = CGMMND(1)
CMNDSf 2 r JJ, I I )  = CCMMNDI23 
CMNDS{3rJJrII) = CCMPND(3J1  

31 IF(PROG(2)eEQoBLK) G O  TO 32 
PGHSIIvJJrII) = PROG(1)
PGMS(ZrJJ+II) = PROG(2) 
GO TO 35 

32 	IF(JJoE9-hCChD) GO TO 34 
DO 33 J=JJrhCPND 
CNNDS(lrJrI1) = CMNDS(lrJ+lrII)
CMNDS(2rJrXI) = CMNDS(2rJ+lrII)
CMNDS ( 3 9  J, 1 I 1 = CHNDS ( 39 J + lr I 1 1  
PGHS(1r Jr I 1  1 = PGMS( 11J+lr I 1  1 

33 PGHS(2rJtII) PGMS(ZrJ+l*II)
3 4  NCMND = hCMND-1 

NCMNCS(II1 = NCMhD 
35 CALL MSG(14erArBrC) 


READ 202rfEtT 

I F ( T E S T , E Q o Y E S o O R - T E S T * E Q - N O )  GO TO 36 
CALL C S G { ~ ~ O ~ A I B ~ C )
GO TC! 35 

36 IF(TEST.EC-YES1 GO TO 37 
GO TO 22 

37 HOD = .FbLSEo 
REWIND 5 
W R I T E  (5,201) NKEYS~KEYkPDrNCMNDStCPNDStPGMS 

END FILE 5 

CALL CSGI152tArBrt) 

GO TO 1 

99 CALL MSG(1ltArBrC)
CALL L I B P E L  

100 RETURN 
101 CALL CSGLl2,A,BsC)

GO TO 100 
END 
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9 

9 

0 

0 

C NMEQQS 
SUBROUTINE hMEQQS(NH1
DIMERSION NM(1) 

C C M M C N / N A N E S / h P L T ~ N A V E ( l O O ) r V A L U E ( 5 0 ~  

COMMON / F C T S / N F C T ~ L S T I ~ I U S F C T ( l O O O ~ 

COMMCN /PROCDS/NPCD~L6STIrICNT~IUSPCD~ZOOO) 

CCMHOh /MOOEl/OEBUG,PROCEO 

LOGICAL D E B ~ G I P R O C E D  

IFfPROCEC) GO TO 7 
CALL FNDKAP(NHTI.KOOE) 

GO TOllr2r3r4~5r6) r K O D E  


1 CALL P S G ( 4 1 r N N ( l ) r N M ( Z ) r N M O )  
* GO TO 100 
2 	I2=1/2+1 


CALL M S G ( 7 7 , N C ( L ) r N M ( 2 ) r V A L U E O ) 

GO T O  100 

3 CALL MSG(42rNMIl) r N M  (2)9 IUSFCTl I + 3  1/21 
G C  T C  100 

4 CALL V S G ( 4 3 r N M ( l ) r N M ( Z ) , N M ( 3 ~ ~
G C  TO 100 

5 CALL P S G 1 4 4 r h ~ ( l ) r N M ( Z ) r N M ( 3 ) ]  
GO TO 100 

6 COLL C S G ( 1 3 3 r N M ( l ) r N M ( Z ) r N M o )
GO T O  LOO 

7 IF(LASTI+4.GTg1996) GO T O  8 
IUSPCO( ICNT 1 = IUSPCD( ICNT)+L
LASTI = LASTI+l 
IUSPCO(LAST1) = 2 
LASTI = LASTI+l 
IUSPCDILASTI) = 2 
LASTI = LASTI+Z 
IUSPCD1LASTI-1) = NMll)
IUSPCDILASTI) = N M ( 2 1
GO T O  100 

8 PRCCED = oF6LSE-
LASTI = IChT-4 
NPCD = NPCC-1 
CALL M S G ( ~ ~ O ~ I U S P C D ( L A S T I + ~ ) T I U S P C D ( L A S T I + Z ) ~ A )  

100 RETURN 

END 


. 
* 
9 

C EXEQQS 
SUBRClJTIhE EXEGQS(1NPUTrIEXND) 

DIMENSICN INPUT(1) 

CCPMCE; /PRCCOS/hPCD,LASTI.ICNTrIUSPCD(2000) 
CCPPCA /MG D E l / D E @ U G ~ P R O C E O
LCGICAL CEPUGIPRCCED 
IS = 1 
IF(PROCED1 GO TO 2 
CdLl E V A L ( I ~ P U T ~ I S r I E X N O . A N S r & l )
CALL PSG(78rANSrA.B)
GO T O  100 

1 CPLL MSG(45rA.BrC) 
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GO TO LOO 
2 CALL P R E S S ~ I I N P U T I I S I I E X N D I C ~ ~ ~ )

IFILASTI+IEXN0+2.GT,l996) GO TO 4 
IUSPCOt ICNT 1 = IUSPCD I ICNT 1 + L  
LASTI = LASTI+l 
IUSPCD(LASTI1 = IEXND 
CAST1 = tASTI+l 
IUSPCDILISTI) = 3 
DC 3 I=l*IEXND 
LAST1 = t P S T I + l  

3 ZUSPCD(LAST1) = IhPUTII)
GO TO 1 0 0  

4 PRCCED = .FALSE-
LASTI = IChT-4 
NPCO = NPCD-1 

CALL ~ S G ~ l l O ~ I U S P C D ( L A S T I + l ~ ~ I U S P C D ~ L A S T I + 2 ~ ~ A ~  


100 	RETURh 
END 

* 
e 
. 
e 


NMEQEX
SUBRGUTIhE h P E C E X I h P , I N P U T ~ I E X S T ~ I E X N O )
DIMEKSIOh NPIlIrINPUT(1) 

C O P P C h  / P R O C C S / N P C O , L ~ S T I I I C N T ~ I U S P C O ~ ~ C O O ~ 

CClulPGh /CODEl/flE~UG~PROCEO 

LOGICAL DEEUG, PROCED 

IFIPRCCEC) GC T C  2 
CALL �VAL { I h P U T , I E X S T ~ I E X h D I A h S ~ ~ l )
CALL NHECNUIhCvANS)
G C  TC 100 

1 CALL M S G I ~ ~ ~ K C ( L ) , N M [ ~ ) I N M I ~ ) )  
GG TO 100 

2 CALL P R E S S 2 ( I h P U T ~ I E X S T ~ I E X N O , & I O O )
IFILASTI+IEXNC+4*GT,1996) GO T C  4 

IUSPCCI I C N T )  = IUSPCDIICNT)+l

LASTI = LCISTI+1 

IUSPCD(LASTI1 = IEXND+2 

LIST1 = FASTI+l 

IUSPCOILASTI) = 1 

LASTI = LASTI+2 

IUSPCDlLISTI-1) = N N ( 1 ) 

ILSPCOILASTII = h P ( 2 )  

DC 3 I=l,IEXNO

LASTI = LASTI+l 

3 IUSPCD(LBST1) = IhPUT(1) 
G G  TO 100 

4 PROCEO = -FALSE* 
LASTI = [CAT-4 

K P C O  = NPCC-1 

CALL MSGI11C,IUSPCDILASTI+ll,IUSPCDILASTI+2l~A) 


100 RETURN 
EhD 
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FNEQEX 
SUBROUTIhE FKEQEXlNNrINPUTtILPrIRPrIStIE) 

D I  MEKS ION N)r(11 9  INPUT 11 1 r NM 1 ( 2 1 

CCMMON / F C T S / K F C T ~ L S T l ~ I U S F C T ( l O O O ~ 

CCMMCR / M 0 0 E l / O E @ U G ~ P R O C E D 

LOGICAL CEeLGrPROCED 

INTEGER BLKrTEMPrCM 

DATA BLKrCM/' ' r ' t ' /  

IF(PROCED1 GO TC 8 

CALL FNDhAM(NCr1rKODE) 

G O  T 0 ~ 2 ~ 1 2 ~ 9 r 1 0 ~ 1 1 r 1 3 ~ r K O D E  

1 2  CALL BSG(47rNHIl)rNM 12 I.NH(3) 3 
G O  TO 1OC 

9 CALL M S G ( 4 8 r h ~ l l ) r N M ( Z ) r N C O )
GO TO 100 

10 CALL MSG( 5 3 r N M ( l ) r N M ( 2 ) r N M O ) 

GO T O  1 0 0  


11 CALL CSG(54,h~(lIrNM(Z)rNM(3)) 
GO T C  100 

13 CALL C S G 1 1 3 6 r h N ( l ) r ~ ~ ( Z l r N M ( 3 1 1
GO TC 1 C C  

2 NFCT = NFCT+l 
LSTI = LSTI+Z 
IUSFCT(LST1-1) = h'M(1)
IUSFCTtLSTI) = NM(2)
LSTI = LSTI+l 
LSTS = LSTI 
Rl = ILP+l 
N 3  = IRP-1 
IF(N11GT.N3) G O  TO 6 
LSTI = LSTI+l 
LSTA = LSTI 
I = O  

3 h i P l ( 1 )  = ELK 
N M P ( 2 )  = B L K  
K = O  
A2 = h l  
OG 32 J=h21h3 
N 1  = N1+1 
TEMP = IHPUT(JI
IF(TEMP.EQ.RLK) G O  T O  32 
IF(TECP.EQ-CM) G O  T O  33 

K = K + 1  

IF(KoGT-81 G O  TO 7 

NMllll = I S L L ( 8 r h M l ( l ) ) + I S R L ( 2 4 ~ N M 1 ( 2 ) ) 

NM112) = I S L L ( B i h M 1 ( 2 ) ) + I S R L ( 2 4 r T E ~ P ~  

3 2  CONTINUE 
33 IF(KoEC.0) GO TO 6 

IF(I.EQ.203 G O  T O  1 4  
I = 1+2 
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LSTI = tS71+2 
IUSFtT(LST1-18 = NMl(1)
IUSFCTILSTI) = NMlt21 
IF{Nl-LE-N3) G C  TC 3 
IUSFCT(LSTA1 = I 
CALL P R E S S ~ ( I N P U T ~ I S ~ I E T & ~ ~ ~
I F ( L S T I + I E - L E ~ I O O O )  G O  TO 4 
CALL KSG (49,NM ( 1 I T N M  ( 2 1 t N M  l 3 )  1 

31 CSTI = LSTS-3 
NFCT = NFCT-1 
GO TO 100 

4 DO 5 I=lrIE 
LSTS = LSTI+l 
IUSFCT (LSTI 1 = INPUT ( I )

5 CONTINUE 
IUSFCT(LS1S) = LSTI+l 
G O  TO 100 

6 CALL MSGI50rNC(l)rNNt2)rNM(3))
GO TI? 3 1  

7 CALL CSG(SlrhPll)rNMt2),NM~3))
GO TO 31 

8 CPLL n S G I 5 2 r N M ( l ) , N H ( 2 ) , N C ( 3 ) )  
GO TO 100 

14 CALL MSG(126rAtBrC)
GG TO 31 

100 RETURN 

ERD 

* NMEQNU 

SUeRCUTlNE hPECNUlNPrANS)
DIPEhSICh Nlrll) 
C O M M C N / N 6 M E S / N M L T ~ N A M E I ~ O O ~ ~ V A L U E ~ 5 0 )  
C O C C C h  /CCDEl/DEEUGrPROCED
LOGICAL DEeUGrPROCEO 
CALL FhDh6PlNC+lrKOCEI 
GO T011r2r4r5r6~71rKlJDE 

2 	I2 = I/2+1
VALUE( I21=AhS 
IFIOEBUG) CALL MSG(77rNMIl)rNMI2lrVALUE(I2)) 

GO TO 100 

1 	NFLT=hPLT+2 

IFINMLTSEQ-98) CALL CSGIbbrNM(llrN#(Z)rNfl[3)) 

IFtNMLToGT-100) GO TO 3 
NACElhflLT-lI=hK(ll
NAME ( R M t T  l = h P f  21 
JJ = NCLT/2 
VALUE(JJ1 = AhS 
IFtDEBUGl CALL M S G t 7 7 r ~ M I l ) r N f l I Z ) r V A t U E O )  
G C  T C  100 

3 NPLT= 100 
CALL MSGI67,NC(l)rNM12)rNM(3)1 
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GO TO 100 
4 C A L L  M S G ( 7 9 r A N S r h n ( l ) , N M ( 2 ) )  

GO TO 100 
5 C A L L  ~ S G ( 8 0 r A N S , N H ( l ) r N M ( 2 ) )  

GO TO 100 
6 C A L L  C S G ( B l r 6 N S r N M ( l ) r N M ( 2 ) )  

GO TO 1CO 
7 C A L L  HSG (131 r A N S r N M t  1)P NMI 2 1 )  

100 RETURN 
END 

0 

0 . 
0 

C 
S U B R C U T I h E  h C E R l I N P U T t N l r N Z r A N S ~ * I  
D I P E N S I O N  I N P U T ( l ) r N B R ( 4 0 )  
INTEGER E L K r R P r T E H P r C H A R  
R E A L * 6  ARGZ 
DATA B L K r L P r R P / '  ' r * ( ' r ' ) ' /  
J= 1 
NBR (1) = L P  

CO 1 I = N l r h 2  

T E P P = I h P U T (  I) 

IF (TEPP.EQ-E 'LK)  GC TO 1 

J=J+l  

I F ( J - G T - 3 9 )  GC TO 2 

NBR [ J I =  IFtPUT [ I 1  


1 C O N T I N U E  
J = J + 1  
N B P (  J ) = R P  
KTR = 1 

NMBR 


C A L L  C N V R T ( h P R s K T R , 4 0 , l r A R G l ~ A R G 2 r C H A R s & 3 r & 3 r C 4 )  

ANS=ARGl  

RETURN 


2 C A L L  C S G ( 7 4 r A r B r C )  
RETURN 1 

3 C A L L  C S G ( 7 5 r A r B r C )  
RETURN 1 

4 C A L L  V S G ( 7 6 r C H A R i A p B )  
RETURN 1 
END 

0 

0 . CNVRT . 
C S U B R C U T I h E  T C  CONVERT A TYPE I N P U T  TO F L O A T I N G  P O I N T  NUMBERS 
t I N P U T  

C KTR 

C PAX 

C TY FE 

C A R G l  

C ARG2 

C CHAR 


ARRAY OF CHARACTERS. ONE PER WORD L E F T  ADJ. 

I N D E X  OF F I R S T  WORD OF ARRAY TO B E  CONSIOFRED 

D I M E h S I O N  O F  I N P U T  

=1 R E 4 L * 4 r  = 2  R E A L * 8  

R E A L * 4  ANS 

R E A L * 8  ANS 

BAD CHARACTER IF FOUND 
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C RETURN NEXT CHARACTER 1 R E S U L T  GOOD 
C RETURN 1 NO * OR 1 FOUND RESULT ZERO 
C RETURN 2 NEXT CHARACTER t R E S U L T  GOOD 
c RETURN 3 EAC CHARACTER R E S U L T  ZERO 

SUBROL'T I WE CNVRT I I N P U T  wKTRIMAX 9 T Y P E  ,ARG l r A R G 2 t  CHAR t *r *, 9: 1 
IWTEGER I N P U T (  l I * T Y P E , T E M P t T E M P l r C H A R  
R E A L * 4  A R G l  
R E A L * 8  APG2 
INTEGER BLKIRP,PL*DP.E~C~CM 
DATA M A S K l ~ B L K r L P ~ R P ~ P L r N I , D P ~ E 1 0 1 t H / Z F 0 4 0 4 0 4 O r '  

* ' - a  ,'.', ' E ' ,  'D', ' ' /  
' , ' ( ' ~ ' 3 ' 9 * + ' ,  

I E X P  = 0 
I P  = 1 
I S G N  = 1 
A R G l  = 0.0 
ARG2 = C,ODC 
S I G N  = 1.0 
NUM = 1 
I S T A R T  = K T R  
DG 20 f = I S T b R T , M A X  
KTR = I 
TEMP = I h P U T ( 1 )  
I F 1 T E N P - E Q o E L K )  GO TO 20 
GO TO t 8 r 9 r 9 r 9 9 9 , 9 ) r N L M  

8 	 IF(TEMP-NE*LP-ANC.TEMP-NE-CMI GO TO 23 
NUM = 2 
GC TO 20 

9 	 I F ( T E n P , E C o R P o O R o T E M P , E a , C M )  GO TO 22 
GO TC f l O r l 0 , 1 3 r 1 5 ~ 1 7 r 1 9 ) , N U M  

10 	NUM = 3 
IF(TEKP,kE.PL)  GO TO 11 
GG TO 2 0  

11 I F ( T E M P o N E - Y I 1  G O  TO 13 
S I G N  = -1.0 
GO TO 20 

13 	 I F l T E M P o E Q o E o C R 9 T E M P , E a , D )  GO TO 1 5 1  
I F I T E M P - h E - C P )  G C  TO 1 4  
NUC = 4 
GC TG 20 

1 4  	T E M P 1  = I S R L ( Z 4 r T E M P - M A S K l )  
I F ~ T E M P l I L T . 0 . 0 R ~ T E M P l . G ~ ~ 9 )  GO TO 23 
IFfTYPE.EQ.1) ARGP = A R G 1 * l O . O + F L O A T I T E M P l ~  
IF(TYPE.EQ.2)  ARGZ = ARG2*10.0CO+CBLEfFLOAT~TEMPl~~ 
GO TO 20  

15  IF(TEPP,hE.E.AND,TEMPoNEoC) GO TO 16 
151 NUN = 5 

GO T O  20  
16 	T E M P 1  = I S R C ( 2 4 r T E M B - M A S K l l

IFITEMPL~LToOoOR,TEMPl-GT-9) GO TO 23 
I F ( T Y P E 0 E Q - 1 )  A R G l  = ARGl+FLCATITEMP11/10~0**1P 
IF(TYPE.EQ.2) ARGZ = ARG2+0BLE1FLOAT(TFMPl~~/lO.ODO**IP 
I P  = I P t 1  
GO T @  20 

17 lvUH = 0 
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I F I T E N P o N E * P L )  GO TO 18 
G(3 TI! 20 

1 8  I F ( T E M P . N E . P I )  GO TO 19 
I S G N  = -1 
GI? TO 20 

19 TEMP1 = I S R L f 2 4 r T E H P - M A S K 1 1  
IFITEMPloLT~OoORoTENPl-GT-9) GO TO 23 
I E X P  = I E X P * l O + T E M P l  

20 	 C O N T I N U E  
A R G l  = C O O  
ARG2 = 0-OD0 
RETURN 1 

22 I F l T Y P E o E G - 1 )  ARGL = S I G N * A R G l * l O o O * * ~ I S G N * Z E X P )  
I F ( T Y P E o E Q o 2 )  ARG2 = SIGN*ARG2+10~ODO**ITSGN*IEXP) 
I F I T E H P - E Q - C C )  RETURN 2 
RETURN 

2 3  	ARGL = C.0 
ARG2 = 0.GDC 
C F A R  = TENP 
RETURN 3 
E k D  

0 

0 

0 . 
C 

S L B R C L T I h E  F ~ C N A P ( N F , I T K C D E )  
C NM hAME T O  SEARCH FOR 
C I I N D E X  OF NAME 
C KODE = 1 hAME NCT FOUND 
C 2 b A L U E  kAME FCUND 
C 3 USER F U N C T I O N  NAME FCUND 
C 4 PPOCEOURF &APE FCUND 
C 5 SYSTEP F U N C T I O N  NAPE FCUND 
C 6 U S E R  PRCGRAM NAME FOUND 

D I M E h S I C h  N C ( 1 )  

COPMCN / N A M E S / N M L T * N A M E ( l O O I * V A L U E ( 5 0 )  

COWMON / F C T S / N F C T ~ L S T I ~ I U S F C T l l O O O )  

COMMCK /PROCl7S/NPCD~LASTIrICNT,IUSPCD~2000) 

CCPPCh /HODEl /DEE!UG~PROCEO 

L C G I C A L  CEELG? P R C C E D  

I F I N Y L T - E G - 0 )  GO TO 3 

DO 1 J = l r N M L T r Z  

I=J 

IF(NM(l)oEQoNAME(J)-AND.NM(2),ECI"ME(J+l~) GO TO 2 


1 C O N T I N U E  
GO TC 3 

2 	 12= I / 2 + 1  
I F t C E B U G )  CALL M S G ~ 7 7 ~ N M ~ l ) r N M I 2 ~ ~ V A L U E O )
KCDE = 2 
GC TC 100 

3 	 I F I N F C T - E Q - 0 )  G C  TO 6 
1 = 1  
DO 4 J = l * N F C T  

FNDNAM 
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IFINH(l)~EP~IUSFCT(I)~ANC-NM(2)-�0-IUSFCT(~~l)) 
GO TO 5 
I = I U S F C T ( 1 + 2 1  

4 C O N T I N U E  
GO TO 6 

5 KODE = 3 
GC TCr 100 

6 I F J N P C D . E Q - G I  GO TO 9 
1 = 1  
DO 7 J=l.NPCD 
I F ~ N ~ ~ L ~ ~ E O ~ ~ U S P C D ( I ) ~ A N D ~ N M ~ 2 ) ~ E O ~ i U S P C O ~ I + l ~ ~ 
GO TO 8 
I = I U S P C O ( I + 2 )  

7 C G K T I K U E  
GO TO 9 

8 KCDE = 4 
GC TO 100 

9 C A L L  PGHNABIkH. I  1 
I F ( 1 - E Q . 0 )  GO TO 11 
KGDE = 5 
GO TO 1 C G  

11 C A L L  LOAGEDfNM.1)
GO TO 112r131sI 

12 KODE = 6 
GC TC 100 

13 KCDE = 1 
1 C O  RETURN 
2 0 1  FORMLIT ( '  ' . 2 A 4 . ' = ' + 6 1 4 . 6 1  

EFiD 

PRESS1, PRESS2 
S U B R C U T I N E  P R E S S l t  I N P U T ,  IS .  I E * * I  

DIW ENS I G K  I h P L i T  ( 1  1 ,  Nr" I 2  3 9 IN 1( 88 3 9  INTMP[ 441 1 

L O G I C A L  NERIRESLVIEF 

I h T E G E R  X I T E M F , B L K , R P , S H I A S , A S Z ~ P L ~ D P ~ E . D , C M  
C O P ~ O N / N A C E S / h M L T r N A M E ( l O O ) , r V A L U E ~ 5 0 )  
DATA NASK,BLK~LP~RP,SH,AS*PL~PI~AS2/ZFO4C4C40*@','(',' 

1'+#, e - '  , . * + a  / 
DATA I N T / '  I N T 1 /  
DATA DP~EIDICM/'-'~'E'~'O'~','/

N B R I X )  = ISRL(24rX-MASK)-GE-O-AND-ISRLf24~X-MASK)-LEo9 

R E S L V  = -TPCE* 
GC TO 22 
ENTRY P R E S S 2 { 1 N P b T , I S . I E . * t  
R E S L V  = - F A L S E 

22 	 I P R N  = 0 
K = O  
NUMST=O 

E F  = - F A L S E - 

J = l  

I h T H P { l )  = LP 

N H  ( 1) = B L K  

hP ( 2  ) = B L K  
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I E N D  = I E + 1  
I N P U T ( I E N D 1  = E L K  
DC 8 I = I S r I E N D  
I F ( I . E Q * I E N C )  GO TO 1 
I F I J - G T - 4 3 8 )  GC TO 15 
I F ( I N P U T ( 1 ) o E Q o E L K )  GO TO 8 
TEMP= I N P U T  ( I 1 
I F ( T E M P o E Q o L P 1  I P R N  = I P R N + l  
I F  ( T E M P - Ea. RP 1 I P R N  = I P R K - 1  
I F ( I P R N o L T o 0 )  GO TO 14 
I F ( T E ~ P o ~ E o P L . A N D o T E N P , N E . M I )  GO T O  17 
I F I I N T M P ( J ) . N E o L P o A h D . I " E . C C , O P , K o N E ~ O )  GO TO 16 
J = J + l  
I N T M P ( J )  = 0 
GO TO 7 

16 	 I F ( h U M S T o E Q - O - O R o o N O T . E F )  GO TO 1 
EF = ,FALSE. 
K = K + l  
GO TC 8 

17 I F ~ T E ~ P ~ E O ~ L P ~ C R ~ T E M P ~ E G o R P ~ O R o T E M P o E Q ~ S ~ o O R ~ T E M P o E Q o A S o O R o  
* T E H P - E Q o C M )  GO T O  1 
I F ( ( N @ R ( T E M P ) o O R o T E M P o E O o D P ) o A N C o K o E Q o O )  NUMST = I 
K = K +  1 
I F ( k U M S T - E O - 0 )  GO TO 18 
IF(TECPoEQoE.GRoTEMPoEC.0) E F  = .TRUE. 
GO TO 8 

18 	 IF (K .GT.8 )  GC T O  9 
N M ( 1 I  = I S L L ( B T ~ M ( L ) ) + I S R L ( ~ ~ ~ N M ( ~ ) )  
N M ( 2 )  = PSLe(8rNM(2))+1SRf(24rTEMP~ 
GO TC 8 

1 	I F ( N U C S T o E Q - 0 )  GO TO 2 
NUMEKD = NUCST+K-1  
C A L L  N M B R ( I h P U T T N U M S T * N U M E N D ~ X A N S R ~ & l O )  
I F ~ I N T M P ~ J ~ 2 ~ o E C o B L K , A h D . I N T M P o , E C I I N T ~ A ~ D o I N T M P ~ J ~ o E Q o L P ~* 	G O  TO 32 
I F ( I K T N P ( J ) . h E o L P . A h D ~ I N T M P ~ J ~ o N E ~ A S ~ A N D ~ I N T M P ~ J ~ o N E ~ A S 2 ~ A N D o* I N T M P ( J ) o N E o P L o A N D o I N T C P ( J ) . N E . " C . I N T M P ( J ) ~ N E ~ S H o A N D o I N ~ M P ~ J )

* 	o N E o C P )  G C  TO 3 4  
J=J+ 1 
I N T M P ( J 1  = I A h S R  
GC TC 7 

2 I F [ N C ( 2 ) o E C . @ L K )  GO TO 6 1  
I F ( I N T M P ( J 1 o N E . L P o A N D . I h T M P ( J ) . " D ~ I N T M P ( J ) o N E ~ A S 2 o A N D ~* I N T M P I J ) o N E . P L o A N D o I N T H P O , N E . H I . A N D ~ I N T M P ~ J ~ ~ N E o S H ~ A N D o I N T M P ~ J ~* oNE.CM) G C  TO 28 
I F I T E H P o E Q o L P o O R . o N O T , R E S L V )  GC TO 6 
C A L L  F N O h A P ( h ' Y ~ L ~ K 0 D E )  
I F ~ I N T C P ~ J ~ 2 ~ ~ E C o B L K . d N D , I N T C P o . E Q , I N T ~ A N D ~ I N T M P ~ J ~ ~ E Q ~ L P ~* G C  TO 3 
GO TC~3lr26r23r24~25r27)rKODE 

2 6  	L 2  = L / 2 + 1  
J = J + 1  
I N T M P l J )  = I L A L U E f L 2 )  
GO TO 7 
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3 I F I T E N P - N E o C C - A h D o T E M P o N E o R P )  
GO TI! f41t41r41141r29r30)tKODE 

4 1  	J = J+2 
I # T M P ( J - 1 )  = h l r ( l 1  
X N T C P l J )  = hCf2)
GI! T @  7 

31 C A L L  CSG(55rhWll),NM(2JrNM(3)1 
READ l O 1 t I N l  
DO 4 I 1 = L , 8 e  
I F t X N 1 ( I l ) o h E o B L K )  GO TO 5 

4 C O N T I N U E  
GO TO 99 

5 C A L L  N H B R ( I h l r L r 8 8 ~ I A h S R ~ E l l )  
J=J+1 
I N T N P [ J )  = IAhSR 
C A L L  KMEEhU ( R N I I A N S R )  
GO TO 7 

11 C b L L  CSG157rNM(l)rNM(2)rNM(3)J 
GO TO 3 1  

6 J=J+2 
I h T M P l J - 1 1  = h l u ( l 1  
I K T P P ( J )  = hM(21 
GC TC 7 

GO T O  33 

6 1  	I F ( T E C P o h E o P S o O R , I N T M P ( ~ ) o N E o A S )  GO TO 62 
X N T H P ( J )  = A S 2  
GC TO 72 

62 I F I T E M P , N E o R P , A N D o T E M P o ~ E ~ A S o A N D o T E ~ P o N E o S H o A N D o T E M P o N E o P L o A N ~ .  
*TEMPoNEo~I-ANDoTEMP,NE,CH) G O  TO 6 3  
I F  ( I h T M P ( J ) * N E o R P )  GO TO 19 
GO TO 64 

63 I F ( T E P P - h E - L P 3  GO TO 20 
I F I I N T M P ( J ) ~ h E o A S 2 o A N D ~ I N T M P ~ d ~ o ~ E ~ A S o A ~ D ~ I N T ~ P ~ J I o N E o S H o A N D ~

*INTHP( J) K E o  P L o A N D o  I N T M P  ( J )  o N E o P I * A N D o I N T M P  ( J )  o N E o L P o A N D o  
* I N T C P ( J ) * N E - C N )  GO TC 29 

64 I F ( I o E Q o I E h C o A N D o T E N P ~ N F o R P o t I N D o T E M P - N E - L P )  GO TO 21 
7 	 I F I I o E O o i � N D )  GO TO 1 2  

J = J + L  
I N T C P I J )  = TEMP 

72 	N)r (  1)=elK 
NP 12 ) = E L K
K = O  
NUMST=O 
E F  = oFLLSE

8 C O N T I k U E  
STOP 100 

9 C A L L  CSG(56rNMll)rNMI2)1NM(3)) 
GC T@ 99 

LO C A L L  M S G ( 5 7 r h ~ ( l ) r N M ( 2 ) r N M ( 3 J )  
GC TO 99 

12 	 I F ( 1 P R N - h E o C )  GO TO 14 
J = J + l  
I b i T N P ( J )  = P P  
DO 13 I = l t J  

13 I N P U T ( X 1  = INTMPIII 
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I �  = J 

GO TO 100 


1 4  CALL CSGI58rNM(l)rNM(2),NM(3)) 
GO TO 99 


1 5  CALL W S G 1 6 0 ~ h P 1 1 ) , N N ( 2 ) r N H o )  

GO TO 99 


19 CALL P S G ( 6 1 * I h T C P ( J O r T E H P . A ) 

GO TO 99 


20 CALL Y S G ( ~ ~ ~ T E M P S A I B ) 

GO TO 99 


2 1  CALL M S G ~ ~ ~ T T E M P ~ A I B )  

GO TO 99 


2 3  CALL C S G ( S ~ ~ N H ( ~ ) T N M ~ ~ ) ~ N H ( ~ ~ )  

GO TO 9 9  


2 4  CALL MSG(64rhM(l)rNM(2)tNM(3)) 

GO TO 9 9  


25 CALL M S G ( 6 5 r N M ( l ) ~ N f l ( 2 ) r N C o )  

GO TO 9 9  


27 CALL ~SG(132rNM(l)rNH(2)thM(3)~ 

GC TO 99 


28 CALL PSG(155rINTPP(J)rNC(l)rNM~21) 

G O  TO 9 9  


29 CALL HSC(L56rNM(l)rNM(2)rNM(3)) 

GO TO 99 


30 CALL W S G ( 1 5 7 r N ~ ~ l ) r N H ( 2 ) r h ~ ~ 3 ) )  

GO TO 99 


3 2  CALL M S G ( l S @ r I A N S R , A p @ )  

GO TO 99 


33 CPLL M S G ( 1 5 9 r A r B r C ) 

GE TG 99 


3 4  CALL M S G 1 1 6 4 * I N T P P ( J ) r I A N S R , A )  

99 RETURN 1 


100 RETURN 
101 F C R M A T  ( a 8 8 1 1  

END 
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0 

0 

* 
C COMMND 

SUBRCUTIhE CC~CNO(NC,INPUT,IS,IE,~~ 

DIMENSlOlU NMllIrTNPUT(1) 

COMMON / d C M O S / N A X C M D , 4 U X C M O ( 3 r 3 3 ) . P G M 1 2 r 3 3 )  

INTEGER A U X C C D I P G H  

INTEGER CMDS(66)/ 
* ' ' 9 '  DUMP^,^ ' ,#  ' 9 '  D ' r* ' ' * '  P'*'RINT',' '.I ' ? '  P ' T* I ' 9 4  �','RASE'*' ' 9 '  @ * '  E ' r* I ' 9  ' RES', 'TART',' ' T I  ' 9 '  R ' r* a ' * '  '.'MODE',' ' V I  ' 9 '  M't* ' ' * '  I * '  END',' ' *  ' ' * I  END',* Q 

' 9 '  B*,*EGIN'r' ' v  ' ',' B ' ,
* 0 '*'  ' 9 @ STOP' * ' 8 , '  ' 9 '  S ' *
* ' ' 9  ' ' 9 '  D O ' r '  ' 9 '  ' v '  DU'r* 1 ' * *  'o'hIST'r' 'I.' I.' L ' r* ' I ' v  'NTEG',  'RATE' v ' @ * '  ' 9 "  T'/ 

DO 1 1=1,66,3 

K = 1/3+1 

IF(NHIl)~EQ.CHDS(I)o4NDoNM(Z~oE~~CMDS(I+l)oANDoNM(3).�~~ 


*CMDS(I+E)) GO TO 2 
1 CONTIRUE 

GO TO 14 
2 GC T @ I 3 ~ 3 ~ 4 , 4 ~ 5 ~ 5 1 6 ~ 6 ~ 7 r 7 r 8 r 8 1 9 r 9 r 1 0 1 1 0 1 1 1 ~11, 12rl2,13913)1K 

3 CALL D U M P I T I I N P U T I I S ~ I E )

GO TC 1 O C  
4 CALL PRhTIT(INPUT,IS,IE)

GO 113 100 
5 CALL ERASIT(INPffT~IS,IE1

GO TO 100 

6 CALL INITAL 


GO TO 100 

7 CALL MOCEIT(INPUT,IS,IE9 


GO TO 100 
8 CALL ENDITI INPUT, IS, I E )  

GC TI3 LOO 
9 CALL BEGNXT(INPUT,ISIIE)

GO TO 100 
10 RETURN 1 
11 C A L L  DOIT(INPUT+iS,IE)

GO TO 100 
12 CALL L I S T I T ( I N P U T I I S I I E ~

GO TO 100 
13 C d L L  IhTGRL 

GO TO 100 
14 	IFIMBXCNC-ECs-0) GO TO 17 

00 15 I=l,hdXCHO 
I 1  = I 
I F ( N M ( ~ ) ~ E Q ~ A U X C M D ~ ~ ~ I ~ ~ A N D O N ~ ~ Z ~ ~ E Q ~ A U X C M D ~ Z ~ I ~ ~ A N D ~ N M ~ ~ ~ ~ E Q ~  

*AUXCNDl3,fl) GO TO 16 
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15 CONTINUE 

GO T O  17 


16 CALL. PGNEVL I N P U T *  s t  EvPGl 1rii ' E  3 0  
GO T O  100 

17 C A L L  P G C E V L ( I N P ~ T , I S ~ I E ~ N H o r E 1 O L )
100 RETtiRN 

001 	C A L L  H S G ~ 1 O ~ N X ( 1 ~ ~ N M ( 2 1 ~ N H o )

GO T O  100 
E NO 

0 

* 
0 

0 L ISTIT 
t 

SUBROUTINE LIST IT 1 INPUT. I S t  IE 1 
PRINT 201  
RETURN 

201 FORMAT 1' L I S T  NOT WORKING AT THIS TIME.*) 
E N D  

0 . 
0 

e DUMPIT 
C 

SUeROUTIRE CUMPIT(INPUTrIS*IE) 

DIMENSION IhPUT(l)rNM(3) 

COPHC" /FCTS/NFCT.LSTI t IUSIFCTf 10001 

CCMCCN/NACES/KCLT~NAMEflOOl,VALUE(50) 

COMMON / P R O C D S / N F C O ~ L A S T I ~ I C N T ~ I U S P C D ~ Z O O O ~  

COPtWCh /'MOOE1/OE@UG~PROCEO 
L O G I C A L  CEEUG*PRCCED 
INTEGER B L K I T E P P I R P  
INTEGER CHP(24)/

* * '  VA'*'LUES'*' ' *  ' ' 9 '  V ' .* I* 	 'LSRF',*UNCT' * ' I O N S *  * '  ' * '  * e *  U F ' *  
9t "YSF'*'UNCT'r'lONS'r' * e *  * 9 *  S F ' *  
9t ' PR','OCED'*'URES',' ' *  * * '  P ' /  
DATA BLK*RP/' ',I)*/ 

IF(PROCEC1 C-C T C  10 
IF(IS-EQ-0) GO T O  19 
N1 = rs+1 
F i F o I l )  = E!LK 
NH(21 = ELK 
h M ( 3 )  = BLK 
K = O  
00 11 I=hl*IE 
TEMP = INPUV(1)
IF(TECP-EQoELK) GO TO 11 
IF(TEMPoEQ-RP1 GO TO 12 
K = K + 1  
IFIK.GT.12) GC TC 20 
NHIP) = I S L L ( B * N r ( l ) ) + I S R L l 2 4 r N C ( 2 ) )  
N C ( 2 1  = ISLL(BrNC(2))+ISRL(24rNM~3))
NM(3) = ISLL(8rh~l3))+ISRL(24.TEMP) 
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11 	CONTINUE 
CALL C S G 1 8 2 t d r B r C )
GO TO l o a  

1 2  	I F ~ K - E C ~ C )GO T o  19 
oo 13 1 = i r 2 4 . 3  
K = I / 3 + 1
f F ~ N M ~ 1 ~ w E C o O M P ~ I ~ o A N O o N ~ ~ 2 ~ ~ E Q o O M ~ ~ I + l ~ o A N D ~ N M ~ 3 ~ ~ E ~ o D ~ P ~ I + 2 ~ ~* GO TO 14 

13 C O N T I h i U E  
CALL WSGI83t~M~ll.NH(2).NM(.3)~ 
GO TO 100 

14 GQ TG~15t15t16+16tl7r17tl8~18~tK 
15 IFtNPlT-EQ-C) GO T O  3 

CALL F S G ( 3 2 t A t B r C )  

N 1  = 1 

E 2  = 8*(hPlT/8) 

IF1NZwEC-0) GO TO 22 

oo 2 1  I = N ~ ~ W , ~  

J = I / 2 + 1  


2 1  P R I N T  202tNAME(I)rNAHE(I+l)rVALUEIJ)thAME[I+2)tN~ME(Ij3)~
+ V A L U E f J + l ) r h A M E I I + 4 ) t N A M E ( I + 5 ~ , V A L U E ( J + 2 ~ t N A M E ( ~ + 6 ~ t N A M E ( ~ + 7 ~ t  
*VALUE J+3 1 
IF(KZoEQ0NFLT) GO TO 100 

22 N 1  = N 2 + 1  
N 3  = 6*( (KCLT-N2)/6)+NZ
IF(K3oEb-N2) GO 70 24 
N2 = h3 
DO 23 I = F ; l r h 2 t O  
J = I/2+1 

2 3  P A I N T  2 0 2 t N b W E I I ) , N A M E ( I + l ) r V A L U E ( J ) t N A ~ E ( I + 2 ) t N A M � ( I + 3 ) ~  
*VALUE f J+ 13 t h A  P E  l I +41 t kA RE ( L +5 1 t VALUE I J +2 1 
IF(K2oECoNNLT) GO TO 1 C O  

24 rciP = k 2 + l  
N3 = 4*I(KMLT-N21/43+N2
PFIN3-ECoN2) GO TO 2 
N2 = ki3 
DO 1 I = H l t h 2 t 4  
J= I/2+1 

1 PRINT 2 0 2 ~ N P ~ E [ I ) r N A F E ( I + l ) t ~ A L U E ( J ~ t ~ A ~ E ( ~ + 2 ) ~ N A M E ( I + 3 ~ ,* VALUE( J + 1 )
I F I N Z . E Q ~ ~ C L T I  GC T O  ica 

2 	 J = h C L T / 2
PRINT 2 0 2 r N R ~ E ( N M L T - l ) t N A M E ( N ~ l ~ ~ t V A L U E O  
G I  TC. LOO 

3 	 CALL NSG[3394rBtC) 
G I  TO 1OC 

16 If(NFCToEG-0) GO TO 6 
CALL MSG(35tA9BrCl 
J = l  
DC 5 I=ltHFCT 
NARG = IUSFCT(J+3)/2
PRINT 207rIUSFCTfJ)tIUSFCT(J+l)tNARG
J = IUSFCY(J+Z) 

5 CONTINUE 
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GI! TO 1OU 
6 C A L L  H S G ( 3 4 r A v B r C l  

GC. TC 100 
17 C A L L  PGPLST 

GO TC 100 
1 8  	I F I N P C D - E Q o O )  GC TO 9 

C A L L  P S G ( 3 7 r A v B r C )  
J = l  
DG 8 I = l r F i P C O  
PRIFtT  20?rILSPCD(J)rIUSPCD(J+l) 
J = I U S P C D 4 J + 2 )  

8 C O N T I  RUE 
GO TO 1 C C  

9 C A L L  H S G ( 3 9 r A v B * C )  
GO TO 100 

10 C A L L  M S G ( 4 0 r A r B r C )  
GO TC LOO 

19 C A L L  H S G ( 8 4 r A r B r C )  
GO TC 1CC 

20 C A L L  H S G ( 8 5 r A r B r C )  
100 RFTURN 
202 FORMAT ( 4 ( 2 X r 2 A 4 , ' = * r G 1 4 * 6 1 )  
207 FORPAT in*r2A4r5X$I3re ARGUMENTS-* )

E N D  

0 

0 

0 PGMNAM, PGMLST 
0 

c SUBROUTIAE TO MATCH I N P U T  hACE W I T H  F U N C T I O N  NAME 
SUBRCUTINE PGPNAMf P G M I r  I F N  T) 
INTEGER P G C I  ( 11 
DATA h P G P / 3 8 /  
INTEGER P G P ( 3 8 )  
DATA PGM/

+ '  * * a  EXP' , '  ' I *  L N ' r '  ' e '  LCG'r' A R * r * C S I N ' r* ' A R ' V * C C C S * r *  A R ' r ' C T A N ' r '  ' r e  SIN'r' *, ' C O S ' *
* *  	 * r e  T A F l ' r *  ' e *  S Q R T '  t * ' + ' T A N H *  9 * * t * SINH'
* '  ' . * C O S i - * o *  $ 9 '  E R F ' r '  ' v ' E R F C * r '  G ' r ' A M M A ' r
* ' L N G ' r ' A C P A ' r '  a * '  A B S * * '  * * *  I N T ' /  

6 	 DO 7 I F h = l , h P G C t Z  
I F N l  = I F h  
I F ( P G ~ I ~ l ) ~ E Q o P G ~ I I F ~ ~ ~ A N D o P G M I ~ Z ~ o E Q I P G M ~ I F N + l ~ ~ 
GO T O  8 

7 	 C O N T I N U E  
I F N  = 0 
GO T C  100 

8 	 I F N  = ! F N 1 / 2 + 1  
GO TC 1OC 
ENTRY PGCLST 
P R I N T  2 C 1  
P R I N T  202 
P R I N T  203 

100 RETURN 

2 0 1  FCRCAT ( '  L I S T  C F  A V A I A E L E  F U N C T I O N S - * r / r 
* *  NAME D E F I N I T I O N  ARGUMENT RANGE' )  
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202 FGRMdT I*' E X P*' L N*' L C G* '  SIK*' cos*' T A K*' A R C S I K  
e '  a w c c s*' ARCTAh 

203 FCRHAT t*' S I N H*' COSH*' TANH*' SORT*' ERF*' ERFC*' 
*' GAWMA*' LNGAMPA*' 
* '  A B S* *  I NT
*' 
* '  


END 
0 

* 
0 

0 

C 

E X P O N E N T I A L  

NATURAL LOGARITHM 

CCHMON LOGARITHM 

S I N E  

COS !NE 

TANGENT 

A R C S I N E  

ARCCOSINE 

ARCTAKGENT 


H Y P E R B C L I C  S I N E  

H Y P E R B C L I C  C O S I N E  

H Y P E R B O L I C  TANGENT 

SQUARE ROOT 

ERROR F U N C T I O N  

COMPLEMENTED 

ERROR F U N C T I O K ' r / r  

GAMCA FUNCTfCh;  

NATURAL LOGARITHM 

CF GAMHA FUNCTION',/. 

ABSOLUTE VALUE 

I N T E G R A T I O N  

3 ARGUMENTS' ./'

(USR F U N C T I O N ~ L I C I T ~ L I M I T ) ' )  

X <  174.673 '9 /' 
X > O ' ' / '  
X > O ' t / r
I x I < 12- 18 1+P I '.1 ,  
JXI<(2**18)*PI'. '/.

I X 1 < ( 2 * * 1 8 I * P I ' r / r 

I Xl<L'r/r 

1 XI<l'./' 

NO RESTR IC1 I O N '  1 


X < 134.673' 7 / 9 


X C 1 7 4 . 6 7 3 '  7 /, 

NO R E S T R I C T I O N ' r / r  

X > = O ' t / ,  

NO R E S T R I C T I O N ' r / r  

NO R E S T R I C T I O N ' , / r  


2*+(-252)<X<57.574°./r 
O < X < 4 - 2 9 1 3 E + 7 3 ' , / r  

NO R E S T R l C T I O N ' i / r  
NO R E S T R I C T I O N ' p / r  

PRNTIT, PRNT 

SUBROUTINE P R N T I T I I N P ~ T ~ I S I I E )  
01NEhS I G A  I h P U T  ( 1 )  r N M ( 2  1 
C O C M C N / N A M E S / ~ M L ? I N A M E ( ~ O O ) , Y A L ~ E ~ ~ O )  
COPIMOh / P R O C O S / N P C D I L A S T I I I C N T ~ I U S P C D ( ~ O O O )  
CCPNCh / C O D E l / C E @ U G v  PROCED 
LCGICdL OERLGtPRCCED 
I N T E G E R  @LK.CM,TEMP 
D d T A  BLK,CC/ '  
N 1  = IS+1 
N3 = I f - 1  
I F I N 3 - L T - h l )  
I = O  


1 N W ( 1 )  = @ L K  
N M ( 2 )  = E L K  
K = O  
N2 = Fil 
00 2 J=h2rh3 
N 1  = h l + l  

' ~ ' v ' /  

GI! TO 101 

T E P P  = I k P U T 4 J )  
I F ( T E b ' P - E Q - l ? L K )  GO TO 2 
I F ( T E M P - � Q o C M )  GO TO 3 
K = K + l  
I F ( K o G T - 8 )  GO TI! 2 
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N)r(1) = I S L L ( 8 r ~ M ( l ) ) + I S R L ( 2 4 ~ N M ( Z ) )  
N M / 2 )  = I S L L 1 8 r ~ C I Z ) ) + I S R t ( 2 4 r T E M F )

2 CONTINUE 
3 IF(K-EQ-0) GC T C  52 

IF(K-GT-8) GO T O  51 

IF(I.EC.18) GO TO 53 

I = I + 1  

INPUT(1) = h l r ( 1 ) 

P = I+1 

INPUT411 = h P ( 2 )  
GO TO 4 

51 CPLL RSG(24r~)rIl)rNH(2)rA)
GO TO 4 

52 @ALL MSG(124,a~Brc)
4 IF(NloLE-k3) GI! TO 1 

GO T C  5 
53 CALI. NSG(125rArB,C)
5 IF(I.EQ-0) GO TO 101 

IF(PROCE0) G C  TC 7C 

N 1  = 1 

N2 = I 

G O  T C  6 

E h T R Y  PRKTIINPUTrISrIE) 

N1 = IS 

N 2  = I E  


6 I1 = N L  

7 IF( Il.GT-N2 1 GO T O  100 


CALL F N D h A M ( I N P U T 1 I l ) r I M D E X r K a D E )
GO TC (8r918r8r8181rKODE 

e 1 1  = I1+2 
GO TC 7 

9 J P  = INDEX/Z+l
I2 = 1102 

PO 	IF(I2.GToN2) GO TO 17 
CA L L  F h D h A C I I N P U T t I 2 ) ~ I h C E X I K C D E )
GO TO ~ 1 l ~ l 2 r P 1 ~ l l ~ l 1 r l l ~ p K O D �

1 1  12 = I2+2 
GO T C  L O  

12 J2 = INDEX/2+1 
13 = I2+2 

13 IF413-GT-N21 GO TO 16 
CALL F N ~ ~ A N ~ I N P U T ~ I 3 ) r l N D E X r K ~ D E ~
G O  T O  114r15r14r14rT4114)rKODE 

14 I3 = I3+2 
GO TO 13 

15 J3 = INDEX/2+1 
14 = I3+2 

151 IF( 14-GT-N2) GO TO 154 
CALL F N D ~ A C ( X N P U T I I 4 ) , I N D E X r K O D ~ ~  
G O  TO I152r153r152r152r152~152~rKOOE 

152 I4 = I4+2 
GO TG 151 

153 J 4  = I N D E X / 2 + 1
PRINT 2 0 2 ~ I N P U T ~ I 1 ~ ~ I N P U T ~ I l + l ~ ~ V A L U E l ~ l ~ ~ I N P U T l I Z ~ ~ I N P U T ~ I 2 + l ~ ~  
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* V A L U E ~ J 2 ~ ~ I h P U T ~ I 3 ~ ~ I N P U T ~ I 3 + l ~ r V A L U E ~ J ~ ~ ~ I N P U T ~ I 4 ~ ~ I N P U T ~ I 4 + 1 ~ ~  

+VALUE (541 
N 1  = 14+2 
GO TO 6 

154 PRINT 2 0 2 ~ I ~ P U T ~ I 1 ~ ~ I N P U T I I l + l ) r V A L U E ~ J l ~ ~ I N P U T ~ I 2 ~ ~ I N P U T ~ I 2 + l l ~
*VALUE IJ2) IhPUT I I 3  1v INPUT (I3+11rVALUEf J 3  1 
GO TO 100 

16 PRINT ~ 0 2 ~ I ~ P U T ~ I 1 ~ ~ I N P U T ~ I l + l ~ r V A L U E ~ J l ~ r I N P U T ~ I 2 ~ ~ I N P U T ~ I 2 + 1 ~ ~  
*VALUE(J2)
GO TC 1 O C  

17 PRINT 2021 IhPUT( I1 1 * INPUT ( 11+1 ),VALUE( J13 
G O  TO LOO 

70 I F f L A S T I + 1 + 2 ~ G T * 1 9 9 6 )  GC T O  72 
IUSPCO(1ChT) = IUSPCO(ICNT)+l
LASTI = LASTI+l 
IUSPCD(LPST1) = I 
LASTI = lBSTI+l 
IUSPCD(LASTI1 = 4 
DC 71 J=IrI 
LASTI = lASTI+l 

7 1  IUSPCOfLASTI) = INPUT(J1
GI! TC 100 

72 PROCEO = -FALSE-
LASTI = ICNT-4 
NPCD = KPCC-1 

CALL H S G ~ l L C ~ I U S P C D I L A S T I + l ~ ~ I U S P C D ~ ~ A S ~ I ~ Z ~ , A ~  

GO T O  L O O  


101 CALL CSG(123,AsB.CI

IC0 RETURh 

202 IFORPAT (4l' 'r2A49'='.G14*6)) 


EhD 
* 
0 


0 

0 BEGNIT 
C 

SUBRDUTIKE @EGNIT(INPUY,IS*IE) 

OIPEhSiOh IRPUT(l),KP(2P 

COPMEN / P R O t C S / N P C D , L b S T I ~ I C N T ~ I U S P C D ~ 2 0 0 0 ) 

CCMCCh /MOD�l/DEEUG*PROCED
LCGICAL Q E P L G v  PRCCED 
INTEGER RLKwTENP 
DATA B L K / '  # /  

IF(PRCtCED1 GO TO 101 
IF( I S - E Q - 0 )  GO TO 102 
Nl = IS41 
N2 = I�-1 
NM(11 = BLK 
NC(2) = ELK 
K = O  
DO 1 I=Rl*h'2 
TEMP = INPUTII)
IFITECP,EQ.ELK) GO TO 1 
K = K + 1  
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IFtK-GT-8) GO T O  103 
NMI I .1  = ISLL(8rh~(l))+ISRL(2 4r~M(Z)) 
N N ( 2 )  = I S L L t B r N M ( 2 l ) + I S R L ( 2 4 , T E M P )

P 	COFtTIFtUE 
I F t K - � 0 - 0 )  GO TO 102 
C A L L  FNDhAH(NHr1,KOCE)  
GO TU C 2 ~ l C 5 , l C 6 r 1 0 7 r 1 0 8 r l O 9 ~ ~ K C D E  


2 	 PROCED = -TRUE-
KPCD = N P C D t 1  
L A S T 1  = L A S 7 1 + 4  
I U S P C C ( L A S T 1 - 3 )  = N H I 1 )  
I U S P C C I L 4 S T I - 2 )  = N H ( 2 )  
XCNT = 1 A S T I  
I U S P C O t I C N T )  = 1 
GO T C  100 

101 C A L L  MSG(B7sAqB.C) 
GO TU 100 

102 C A L L  H S G ( ~ ~ T A , B . C )  
GO TO 100 

103 C A L L  ~ S G 1 2 4 v h ~ ( l ) ~ N H ( 2 ) r A )
GO TC. �00 

105 C A L L  N S G ( 8 9 r h C ~ l ) r N ~ 1 2 ) r ~ )
G O  TC 100 

I C 6  C A L L  M S G  (98* h C (  1 1  r NM (2) * A I  
GO T O  1 C C  

107 C A L L  M S G ( 9 P r A C ~ r ) o N H ~ 2 l , A ~  
GO TO 100 

108 CALL C S G ( 9 2 r N M ( l ) r N M ( Z ) , A )  
GO TO 100 

109 C A L L  MSG( 1 3 C 1 N M l l ) r N M ( 2 )  9 6 )  
1 C O  RETURN 

END 
0 


D 

0 


0 

C ENDIT 
SUBRCUT I h E  Eh'C IT ( INPUT.  IS r IE )  
D I N E A S  ION I h P U T  ( 11 0  I N T H P  ( 4 4 11 
COMVCN / P R O C C S ~ N P C D ~ ~ A S T I T I ~ N T ~ I U S P C D ~ Z O O O ~  

CCMCCh /h 'ODEl /OEPUGrPROCED
LCGICAL CEeLGTPROCEG 
I N T E C F R  GT,@hK 
D A T A  G T T L T . P L K / * > ' ~ * < * * *  
I F t P R O C E C )  GO T C  L 
C A L L  C S G ( 9 3 r A , B p C )  
RETURN 

1 PROCED = - F A L S E *  
I F ( I S - N E - 0 )  GO TO 3 

2 I U S P C C ( 1 C N T - 1 )  = L A S T P + l  
RETURN 

3 N 1  = I S + 1  
N 2  = I E - L  
K = O  


' /  
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SREL = 0 
LS = L A S T I  
DO 4 I-Nlrh2 
I F c T N P ( I 1  = I N P U T ( I 1 

IFIINPUT(I).EQ-BLKI GO TO 4 

K = K + 1  

I F ~ I N P U T ~ I 1 ~ ~ E ~ L T . A N O ~ I N P U T ~ I ) Y N E I G 7 3 
GO TO 4 
EREL = I 

4 COkTINUE 
P F I I R E L - h E - 0 )  GO TO 7 

1 F l K - N E - C )  GC TC 5 

CALL C S G Y 9 4 r A r B p t )  

G @  TO 2 


5 CALL M S G f 9 5 r b r E * C )  
6 PRBCFD = - T R U E -

RETURN 
7 	 I S T  = I S 4 1  

l P l D  = I K E L - 1  
IFIIST-tE-BhC3 G O  TO 71 
C A L L  M S G  ( 9 6 p A ~ B a C )  
GO TO 6 

71 C A L L  PRESS2(INPUTsISVIINO,E8~ 
GO YO 9 

8 CALL i Y S G I 9 7 s A r B i C )  
eo T O  5 

9 	 I F I L A S T I * 1 + X M D - G V n l 9 9 6 )  GC T C  34 
L A S T 1  = LASTI+I 
IUSPCEtLASTE) = XhC 
De 10 I=I,IhD 
L A S T 1  = L b S T I + l  

10 	 PUSPCO(L4STI 1 = I h P U T i I  1 
L A S T 1  = LASTP+l 
PUSPCC(LAST1) = I h T M P f  I K E L P  
I S f  = I R E L + l  
I N 0  = EE-1 
HFIISf-LE-HhC) GO TO LOX 
C A L L  HSG(98oAvB1Cf 
L A S T 1  = LS 
GG TC 6 

101 CALL G R E S 9 2 ( 6 h T C P * I S T , I h D o E L 1 1  
GO TU 1 2  

L E  L A S T I  = LS 
GO TC 8 

12 	 I F ( L A S T I * X N D . G T , 1 9 9 6 )  GO TO 14 
DO 13 I = l r I [ P C  
L A S T 1  = LASJI+L 

13 IUSPCCtLASTl Y = ZNTMPP I )  
GO TO 2 

E4 	 L A S T I  = I C h T - 4  
NPCD = N P C D - 1  
C A L L  ~ S G ( P l O a I U S P C C ( L B S T I ~ l ) ~ I U S P C ~ ( L A S 7 1 + 2 ) r ~ )  
R E T U R N  
END 
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ERASIT 
S U B R O U T I N E  E R A S I T  ( I N P U T t I O P T S T t I C P T N O )  

O I M E h S X O N  I h P U T ( 1 1 ,  N M ( 2 1  

COMMON / K A P ’ E S / N M L T ~ N A M E ( l O O ) ~ V A L U E ~ ! j O )  

COPMCN / F C T S / N F C T . L S T I *  I U S F C T l  1000) 

CCMf’LCK / P R O C O S / N P C D ~ L A S T I ~ I C N T ~ I U S P C D ~ Z O O O ~  

C O M C O h  / C O D E l / D E B U G t P R O C E f f  

L @ G I C d l  C E @ U G t P R O C E O  

I N T E G E R  CN~PLKTRPITEMPISWT 

D A T A  C M ~ B L K T L P ~ R P / ~ , ~ ~ * 
‘ q ’ ( ’ ~ ~ ) ~ /  

I F t P R C C E E )  GO T @  14 
X F ( I O P T S T - E C o 0 )  GO TO 13 
I F ( N M L T + N F C T + N P C C o E Q o O l  GO TO 12 
S W T = l  
K= 0 
NH I 1) = B l K  
N C t Z ) = B L K  
N 1  = I O P T S T + l  
DO 10 I =  N l t I C P T N D  
TEMP= I N P U T  ( I )  
IF(TEMP,EQ,ALK) GO T C  10 
IF (TECP,Ea ,CN.OR,TEMP.Ea ,RP)  GO T O  ( 3 r 7 ) t S W T  
K=  K+ 1 
I F I K , E Q - 9 )  SkT=2 
I F ( K o G T - 8 )  GO TO 10 
NHt1) = I S L L ( 8 , N M I l ) ) + I S R L I 2 4 r N C ( 2 b )  
N P ( 2 )  = I S L L ( B ~ N H ( 2 ) ) + I S R l ( 2 4 ~ T E ~ P )  
GO T C  10 

3 	 I F ( N M ( l ) ~ E Q . B l K o A ~ O . N M ( Z ) - E ~ o B L ~ )  GO TO 8 
CALL F N D K A H ( N M ~ J T K O C E I  
GO TG(73r31~5r71r75t76)~KODE 

3 1  	J2 = J / 2 + 1  
I F ( J . E Q . N V L T )  GO TO 4 1  
OC 4 K - J i h M L T r 2  
M A M E l K )  = N A P E l K + 2 )  
N A M E ( K + l )  = rUAME(K+3)  
K 2  = K / 2 + L  

4 V A L U E ( K 2 )  = V A L U E I K Z + l I  
4 1  NMLT = N P L T - 2  

GO TO 72  
5 J = J-1 

K = I U S F C T ( J + 3 ) - 1  
I F ( K o E Q - L S T 1 )  GO TO 6 1  
1 = K-J 
LL = L S T X - L - J  
N = I U S F C T I K + 3 ) + Z  
I U S F C T ( K + 3 )  = I U S F C T ( K + 3 ) - 1
O(! 6 M=I ,LL  
J = J + l  
K = K + l  
IF{Ko&E-h) GO TO 6 

49 




N = IUSFCTtK)+Z
IUSFCTIKI = IUSFCT(K9-L 

6 IUSFCT(J1 = XUSFCT(K1 
61 LSTI = J 

NFCT = KFCT-1 
GO TO 72 

7 1  	J = J-1 
K = I U S P C D ( J + 3 9 - 1  
IF(K-ECoLdSTII GO TO 81  
L = K-d 
t L  = LASII-L-J 
N = IUSPCO(K+3)+2
IUSPCD(K+3) = IUSPCO(K+3)-L
D@ 15 H=lrLL 
J = J+L 
K = K 4 1  
IFSKihE*N) 60 TC 15 
N = IUSPCOIK)+L
lUSPCQIK 1 = IUSPCO(K1-L 

15 IUSPCDdJJ = ILSPCD(K) 
8 1  L A S T 1  = 4 

NPCO = N P C D - 1  
72 HF(NChT*hFCT+hPCD,ECoO) G O  TO 11 

GO T O  7 4  
73 C4LL PSG(23rhH(l)rNM(Z)rNM(3)) 

G f l  811 74 
7 CALL H S G [ 2 4 . ~ H I l ) t N M 1 2 1 , K C ( 3 ) )  

GO TE 7 4  
8 C A L L  H S G d 2 5 r N C ( l J r N C ( 2 ) s R N [ 3 ) )

GO T O  74 
75 CI L L  HSC(31rKCfl)rN~(Z)rNML3)f

GO TC 74 
76 CA L L  CSGIl35rNM(13,NM(2)rNM(3)) 

74 NNll)=BLK 


NM [ T I=BLK 
SWT=l 
K=O 


9 IF(TECP,EG.,RPI RETURN 

10 	C O N T I N U E  

CALL C S G ( 2 6 0 h ~ ~ l ) t N M 1 2 ) , N H 1 3 ) )  
GC TO LOC 

P P  CALI. N S G  (27?NPa(1 )  r N M ( 2 )  v N M ( 3 )  1 
GO TO PO0 

12 C A L L  MSGt28rNN(l),NM(Z)?~M(31) 
60 TC 100 

13 CALL PSG(29rh~(ll?NM~2)tNM(3)1
GO T Q  1OC 

1 4  CALL C S G ~ 3 0 r N M ( 1 r r N M ( Z ) ? N H ( 3 ) 1  
1QO RE'IURN 

END 
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MQDEIT 
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e 


0 

0 

0 

C DOIT 
SbBRClrTIhE CCIT(1NPUTwIStIE) 
D I M E N S I O l v  I ~ P U T ( ~ ) T M M ( Z )  

COMMCR' / P R O C D S / N P C D * ~ A S T I ~ I C N T T ~ U S P C D ~ ~ O O ~ )  

COPPCh /PClDEl/DEBUGtPROCEC
LOGICAL D E B U G V P R C C E D I A S C  

INJEGER l?LKodSwTEMP?fYPE 

DdTA BLKvAStlT/'
IFIPROCEC9 GO TO 101 
IF(1SoEC-0) GO T O  102 
N 1  = IS+l 
N 2  = IE-1 
NNll) = B L K  
NM(2) = �ILK 
K = O  
ASCI = -TRUE-
DO 1 I=Nl*N2 
T E M P  = IEtPUTI3 1 
i A S  = I 
IF(TECP-EC-BLK) GO TO 1 
XF(TECPoEG-6S) Gb: T O  2 
K = K + l  
XF(K.GT,OI TO io3 
NNIlI = I $ L L 1 8 t h ~ ( ~ ) ) + I S R L ( 2 4 1 N M o )
N M 1 2 )  = IStL~BtNM(2)3+rSRh(241TEMP) 

1 CONTINUE 
IF(K,EQ-O) G C  TC 1 0 4  
A S Q  = -FALSE

2 CALL F N O ~ A H ( ~ M T I N D E X T K O O E S 

GO J 0 1 1 0 6 ~ 1 8 7 ~ P 0 8 , 3 ~ L 0 9 ~ 1 ~ 4 ~ ~ K O D E  


3 IFIASQt GC TO 31 
PTIMES = 1 
GO TI! 32 


32 NUMST = l d S + P  
NUMND = IE-P 
C A L L  ~ M B R I I h P U T , M U X S T t K U ~ ~ ~ ~ a ~ S * & ~ O ~ )  
ITXHES = hNS 
I F ( I T I M E S , L E o O n C W , I T I F E S I G T p S O )  GO TO 1 1 0  

32 LAST = ILSPCOIINDEX+2)-1
NKeHSV = IUSPtD(INDEX+39
INDEX = IhUEXi4 
DO 11 LOOP=lrITXPES 
IOX = INDEX 
DO 8 ISTCT=PtKMBRST 
LENGTP = IUSPCUt XDX 1 
OF?ISTNT-ECoNN@RST) GO TO 9 
TYPE = IUSPCC4PCX+l)
GO T0(4s5*6t7171)rTYPE 
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-- 

4 	 I S T  = I D X + 4  

I N 0  = I S T + L E N G T H - 3  

C A L L  R E S L V 1 ~ I U S P C D ~ I S T r I N D ~ I N ~ U T , ~ ~ l 1 ~  

I S T  = 1 

C A L L  E V A L l l  I N P U T  v I  ST T I N O  r A k S  r C  111) 

C A L L  NMECNU 1 I U S P C O (  I D X + 2  ) V A N S  1 

GO TO 8 


5 	 C A L L  h H E C G S ( I ~ S P C D ( I U X + 2 ) )  

G O  TO 8 


6 I S T  = I D X + 2  

I N 0  = I S T + t E N G T H - I  

C A L L  R E S L V ~ ~ I U S P C D ~ I S T T I N O ~ I N P U T ~ C ~ ~ ~ ~  

I S T  = 1 

C A L L  E V A L  1( I N P U T v I S T  v IN C v A N S r E  1111 

C A L L  P S G  ( 7 8  PANS9 A 9 6  I 

GO TO 8 


7 	 I S T  = I D X + 2  

I N 0  = I S T + L E N G T H - 1  

C A L L  P R k T (  ILSPCD r I S T .  INC) 

GC TO 8 


7 1  	I S 1  = I C X a 2  

I N D  = I S T + L E N G T H - 1  

C A L L  R E S L V F ( I U S P C D , I S T I I ~ D r T h P U T 1 C 1 1 Z )  

I S T  1 

C A L L  E V A L l l  I F i P U B  rfST r I  NC ,ANS v &  I111 


8 X O X  = I D X + L E N G T H 4 2  
9 IF I IDX,GE,LAST)  GC T C  11 


IST = I D X + l  

I N D  = I S T + I C S P C D (  I D X I - 1  

WREL = IPtD+X 

C A L L  R E S L V 1 ~ I U S P C D ~ ~ S T ~ I N O I I N P U f r E 1 1 1 )  

I S T  = 1 

C A L L  E V A L l ( I h P U T ~ I S T r I N C r ~ N S l r & l ~ l ~  

I S T  = I R E L + l  

I N 0  = L A S T  

C A L L  R E S L V l ~ I U S P C D ~ X S T ~ I h D r ~ h P U T r & l l l )  

I S T  = 1 

C A L L  E V A L l ( I h P ~ T s I S V r I h C ~ A N S Z v ~ 1 ~ ~ )  

I F P I U S P f Q ( I R E L ) - � Q . L l )  G O  T O  1Q 

I F I A N S l . C T - P N S 2 1  GC YO 112 

GO T C  11 


10 I F ( A N S l . L T . A h S 2 )  GC TG 112 

11 C O h T I h U E  


GO T C  113 

101  C A L L  M S G I 9 9 v A v B r t l  


GO TO 100 

102 C A L L  M S G ( l O C , A r R v C )  


GO T C  100 

103 C A L L  C S G I Z 4 r h P 1 1  8 r N M  a 2 ) e A )  


GO TO 1 C C  

PO4 C A L L  H S G f l O P r A o B r C J  


GO TO 1CO 

105 C A L L  M S G ( 1 0 2 r A r B r C )  


GO TO 1oc 
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106 IF(-NCT-ASQ) G C  TO 105 
CALL MSG(41sNM(19~NM(2),A) 
G O  TO 1CO 

107 CALL HSG(103rNM(1),~~(2),A)
GO TO 1 0 0  

108 	CALL YSG(420hPI~)rNM(2~.A)
GO TI! 10C 

109 CbLL CS G ( 4 4 , h ~ ~ l ) , N H ( 2 3 r A ) 

G O  TO 1 0 0  


110 CALL H S G ( ~ O ~ T I T I P E S I A I B I
GC TC 1 0 0  

111 CALL M S G ( ~ O ~ ~ ~ S V C T T ~ M ( ~ ) T N M ~ ~ ] )  
GO TO 100 

112 CALL M S G ( ~ ~ ~ T A N S ~ I I U S P C D ( I R E L ) ~ A N S ~ )  
GO TO 100 

113 CALL M S G ( 1 0 7 r I T I P E S r A ~ B )
GO TC 100 

114 CALL WSGI 1 3 3 r K H  ( 11 9 N M  (2I c 4 )  
100 RETURN 

E N D  
* . . PGMEVL . 

SUBRCUTIKE P G I E W l ( I N P O T * I L P , I E N 0 1 N H 1 * 3 

DIMEhSION NC(llrINPUTI1) 

CCNMCR' BPRCCCS/hPCD~e4S~I?ICNT11USPC0(2000) 

COPPGR /PQDF1/DEBUGePROCED 

INTEGER R P T P L K  

LCGICBL C E P L G P P R O C E C  

DATA L P I R P ~ ~ ~ L K / ' ( ' ~ * ~ ' ~ ' 
' /  
CALL LOdCED(NPrK0DE)
G C  TU (3,l)rKCDE 

1 CALL L O A D I N C ~ K O C E 8  
GO TO 12r20C)sKODE 

2 CALL C S G  ( 1 2 9 7 R M t  1 ) P N M  (21 r A  1 
3 IFIPROCED) GC 70 h 

IFlILP-ECaO) GC! TO 4 
I S T  = 1 
IEND = %EhD-ILP+l 
CALL P R E S S l d I N P U T I I L B ) T I S T , I E N D I E 1 0 0 )  
IEND = ILP+IFhD-7 
IST = ILP-1 
INPUTLIST) = hP(l1
INPUTIIST+ll = N M ( 2 )  
GO TC 5 

4 IST = 1 
PEND = 5 
INPUT(1) = hM(1)
INPUT421 = h f r ( 2 t  
INPUT(3) = L P  
INPUT(4) = ELK 
INPUT(5) = R P  

5 CALL E V A L l ( I R P U T I I S T ) ~ I S T ~ I E N D r ~ N S ~ & l O O )  
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GC! TO 100 
6 I F ( 1 L P - E C - 0 )  GO TO 7 

I S T  = 1 
I E N O  = I E h D - I L P + l  
C A L L  P R E S S ~ ~ I N P U T ~ I L P ) T I S T ~ I E N D ~ C ~ ~ ~ ]  
I E N O  = I L P + I E K D - 2  
I S T  = I L P - 1  
I N P U T ( I S T 3  = N M ( 1 )  
I N P U T ( I S T + l )  = N H ( 2 1  
GO TO 8 

7 	 I S T  = 1 
I E N C  = 5 
I N P U T ( 1 )  = hM(1) 
I N P U T 1 2 1  = h H f 2 1  
I N P U T ( 3 )  = L P  
I N P U T ( 4 )  = @ L K  
I N P U T ( 5 )  = RP 

8 I F ( L A S T I + ( I F N D - I S T + ~ ) + ~ ~ G T - ~ ~ Y ~ J )GG T O  10 
I U S P C D f  I C N T )  = I U S P C D (  I C N T ) + l  
L b S T I  = L b S T I + 1  
I U S P C D ( L A S T 1 )  = I E N D - I S T + 1  
L A S T I  = L A S T I + l  
I U S P C D I L A S T I )  = 5 
DC 9 I = I S T . I E N D  
L A S T I  = L A S f I t l  

9 I U S P C C ( L A S T 1 )  = I N P U T ( 1 )  
GO TC 1 0 0  

10 	 PROCED = - F A L S E -
L A S T I  = I C h T - 4  
NPCD = NPCD-1 
C A L L  C S G ( ~ ~ ~ , I U S P C D ( L ~ S T I + ~ ~ T ~ U S P C D ( L A S T I + ~ ) ~ A ~  

100 RETURN 
4CO RETURN 1 

-

0 

0 

0 

END 

USRPGM 
S U E R C L T I h E  L S R P G C ( I N P U T T N ~ I N ~ * I L P T A ~ S * * )  

I N V E G E R  I N P L T ( ~ I , A R G ( ~ O ) , A N S ~ E L ~ T C ~  

D P T b  l ? L K p C M / '  ' T ' v ' /  


NARG = 0 

I F ( N 1 - G T - N Z )  GO TO 10 

00 1 I = h l T h 2  

IF ( I N P U T  II)- E a .  E L K - C R - I h P U T  ( I ) E Q - CM) GO TO 1 

NARG = N A R G + l  

I F ( N A R G , G T - l O )  GO TO 3 

A R G t N A R G )  = I N P U T 1 1 1  


1 C O N T I N U E  
10 C A L L  R U ~ I T ~ I K P U T ( I L P - ~ ) T N ~ R G T A R G T A ~ S ~ K O D � )  

GO TO ( 2 3 4 1 r K C D E  
2 RETURF( 
3 C A L L  I S G ( ~ ~ ~ ~ I N P U T ( I L P - ~ ) T ~ N P U T ( I L P - ~ ) ~ A ~  

GO TO 5 
4 C A L L  H S G ( ~ ~ ~ T I N P U T { I L P - ~ ) T I N P U T ( I L P - ~ ) , A )  
5 RETURN 1 

END 
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C RESLV1, RESLV2 
SUBROUTINE R E S L V l l  I N t  IS. IE,OUT,*) 
COMMON /hAPES/NMLT,NANE4100 1. I V A L U E t S O  1 
I N T E G E R  C ! U T [ l )  
0 I HEhS I Ch I h  4 11 9 I N  1t 88 1 
I N T E G E R  P R G I 7 E M P l t T E ~ P . A S I A S Z . S ~ T P L . R P t B L K t C M  
DATA I N T / @  I N T ' /  
OATA @ L K v C C / @  ' t a t @ /  

OATA A S ~ A S ~ ~ S H ~ P ~ T ~ ~ T ~ P ~ ~ P / ' * ' ~ ' * * ~ ~ ~ / @ ~ ' + @ ~ ' ~ @T @  @ /  
K A L L  = 1 
GO TC 1 
ENTRY R E S L V ~ ~ I N ~ I S T I E ~ O U T I N A R G ~ ~ M ~ ~ R G I * )  
OIMEhSION NP f l ) r A R G (  I 1  
K A L L  = 2 

1 J J = O  
DO 8 I = I S t I E  
TEMP = I h i I l  
I F ( T E ~ P o h E ~ A S o A N D o T E ~ P o ~ E o 6 S 2 o A N O o T E M P o N E o S H o A N D o T E M P ~ N E o P L o A N D o  

* T E H P - N E o F I  o d h C o T E M P o N E o R P o P N D o T E M P o N E o C ~1 GO TO 6 
I F ( I - 2 o L T o I S )  GO TO 4 
I F I I h L I - 1 1 o E E o R P )  GO TO 6 
T E P P 1  = Ih(1-21 
I F ~ T E M P l ~ E ~ o A S ~ O R ~ T E M P l o E ~ o A ~ 2 ~ ~ R ~ T E ~ P l ~ E O o S H o C R o T E M P l ~ E Q o P L o C ~ o  

* T E M P l o E Q o M I o O R ~ T E M P l ~ E Q ~ R P o O R o T E ~ P ~ ~ E ~ o L P o ~ R o T E M P ~ ~ E Q o C M ~GO ;n 6 
I F ( K A L L o E Q - 1 1  GC TO 2 1  
00 10 I I = l * h b R G t Z  
I 3  = ( I I + l D / 2
I F ~ I N l I ~ 2 ~ o � Q o N ~ ~ I I ~ ~ A h U ~ I N ~ I ~ l ~ o E O ~ N ~ ~ I I + l ~ ~GO TO 14 

10 C O N T I N U E  
GO T C  2 1  

14 	JJ = JJ-1 
C U T t J J )  = A R G ( 1 3 1  
GO T C  6 

2 1  C A L b  F N D h A ~ ( I h ( I - 2 ) t L t K O O E )  
I F ( O U T ( J J - 4 ) o E O o @ L K o A K D , O U T I J J - 3 ) o E C ~ I N T o A N D ~ O U T ~ ~ J ~ Z ~ o E Q o L P ~

* G O  TO 3 
G C  T ~ ~ 3 1 ~ 2 2 ~ l l , 1 2 ~ 1 3 r 1 5 ) r K O D E  

22 	L2 = 1 / 2 + 1  
JJ = JJ-1 
O U T ( J J 1  = I L b L U E ( L 2 )  
GI! TC 6 

3 I F I T E ~ P , h E o C C o A h C , T E M P , N E I R P )  El! TC 4 1  
GO 7 0 ( 4 2 r 4 3 t 6 . 4 4 , 4 5 r 4 6 ) t K O D E  

3 1  	CALL IYSG155t 1-21 T IK( 1-1 1.6 1 
READ 1 O l t I N l  
DO 4 11=1,ee 
I F [ I N l ( I I ) - h E - B L K )  GC TO 5 

4 C O N T I N U E  
GO TC 9 9  

5 	 C A L L  h ~ B R I I h l t l t B 8 ~ I A h S R ~ E 1 6 )  
JJ = JJ-1 
O U T ( J J 1  = I A N S R  
C A L L  h M E S h U ( I h ( l - 2 l r I A N S R )  
GO TO 6 
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16 C A L L  H S G ( 5 7 r A r B r C )  
GO TO 3 1  

6 JJ = J J + l  
O C T I J J )  = T E P P  

8 	 C O N T I N l i E  
I E  = JJ 
GC T C  LOO 

11 C A L L  CSG~59.INlL-2).IN(I-l)rA)
GO T O  99 

12 C A L L  N S G ( 6 4 r I N ( I - 2 ) r I N l I - l I ~ ~ )
GO TO 99 

13 C A L L  NSG(65rINII-2)~1N(I-l)rA)
G C  TO 99 

15 C A L L  M S G ( 1 3 2 r I N ( I - 2 ) r I N ( I - l ) r b )
GO TO 99 

4 1  C A L L  N S G ( 1 5 9 r A v B v C )  
GO TO 99 

42 C A L L  WS61160r I N  I1-2 1 9  I N  1-1 I r A 
GO TO 99 

4 3  C A L L  C S G ~ 1 6 1 ~ I N ~ I ~ 2 ~ r I N I I ~ l ~ r A l  
GO T G  99 

4 4  C A L L  ~ S G ~ 1 6 2 ~ I N I I ~ 2 ~ r I N I I ~ l ~ r A l  
GO TO 99 

45 C A L L  C S G l 1 5 6 ~ I N ( I - 2 ) r I N ~ I - l ~ r A ~  
GO TO 99 

46 C A L L  C S G ~ 1 5 7 r I N ~ I - 2 ) ~ I N ~ I - l ~ ~ A l  
99 RETURN 1 
100 R E T U R N  

101 FORPPT ( @ B A L )

E N D  

0 

0 . 
S U B R C U T I N E  E V A L (  I N P U T I I S ~ I E I I A I V S I * )  

D I E f E h S I C h  I h P U T f P )  

I N T E G E R  T E P F r R P  

DATA L P V R P / ' ( ' V ' I ' /  

C A L L  P R E S S l ( I ~ P U T ~ I S r I � r & l l )  

ENTRY E V A L l ( I N P U T r I S r I E e I A h S r * )  


12 I E N U  = I �  
1 3  	I L P  = C 

IRP=O 
DO 15 I = l r I E F i C  
T E C P = I N P U T l I )  
I F ( T E M P o h E o l P 1  G C  TO 14 
I L P =  I 
GI! TC 15  

14 	I F I T E P P - h E o R P )  GO TO 15 
I R P = I  
C A L L  E X P R ( I h P U T ~ I L P r I R P ~ I E N C r & 5 O r & l l )  
I F ( I E N D - G T o 1 )  GO T O  13 
GG TO 16 

EVAL, EVALl  
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15 CONTIhUE 
10 I F (  ILP.NE,OoCR- I R P - N E - 0 )  GO T O  17 

IFIIEkO-EC-1) G C  TO 16 
ILP=O 
IRP= I E N D + l  
C A L L  EXPRtIhPUT.ILP.IRP~IENDr&5Ow&ll)

16 IAhS = IhPUT(IEND1 
RETURN 

1 7  C A L L  C S G I ~ ~ ~ ~ V B I C )  
11 RETURN 1 
50 IS7 = JLP+1 

CALL IN1 IT( I hPUT( I S T  1. IANS. 6 1 1 1 
INPUT(1LP-2) = IAKS 

IST = ILP-1 

hl = I R P t 1  

J = IST-1 

IF(N1-GTssIEhC) GO TO 52 

DO 5 1  I = h l r I E h D  
J = J + I  

5 1  IhPUT(J1 = INPUTfII 
52 I E N D  = J 

GO T C  1 3  
END 

e 


0 

USRFCT 
C 


SUBRCUTIhE LSRFCTtIkPUTvNPvNlrILPrIRPvLSl~IhDEXr*) 

C RETURN OK 


RETURh 1 

COPMCN / F C T S / N F C T ~ L S T I ~ I U S F C T ~ I O O O ~ 

DICENSIOh IhPUT{l)rNM(201
INTEGER ARG (1C1 rCCvELK 
DATA BLKqCM/' ' r ' r ' /  
NARGl = 0 
DC 3 J z h l w h 2  
I F ? I N P U T I J ) - E C - B L K . O R ~ I h P U T ( J ) ~ E ~ ~ C M )G O  
NARGl = hARG1+1 
IF(NARGL-GT-IO) G O  TO 15 
ARG(FcbRG1) = INPUT( J 1 
11 = 2*hARG1+2+INflEX 
NM [7*FtARGl-11 = IOSFCT ( I 1  1 
hP(2*hARGl) = IUSFCT(Il+l) 

3 CONTIhL'E 
J = 4 4 1  
K = LSJ+1 

F; = LST-IRP 

IF(N-EQ-0) G O  T C  2 

DO 1 I=lsh 

J = J-1 

K = K-1 


1 INPUTIJ) = IAPUTlK)
2 NARG = IUSFCT(INflEX+3) 

T O  3 
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I F ( h A R G o N E * Z * N A R G l )  GO T O  15 
N l  = I N D E X + h A R G + 4  
N 2  = I U S F C T  ( I N D E X + Z ) - l  
C A L L  R E S L V 2 ( I U S F C f r N l , N 2 , I N P U T ( I L P - 2 ) , N A R G , N M , A R G , ~ 9 9 )  
JJ = N 2 + I L P - 3  
I F I J J - G T - J )  GO TO 14 
I F I J J o E G - J )  GO T C  IO 
I F ( J - E Q - 4 4 1 )  GO TO 10 
DO 9 I = J r 4 4 C  
JJ = JJ+1 

9 I N P U T ( J J 1  = I K P U T ( 1 )  
10 L S T  = JJ 

613 TO 1CO 
14 C A L L  MSGI~O,AIB.CI 

GO TO 99 
15 C A L L  M S G ~ ~ ~ ~ ~ I U S F C T I I N D E X ) T I U S F C T ~ I N D � X + ~ ) ~ I U S F C T ~ I N D E X + ~ ~ / Z ~  
99 R E T U R N  1 

100 RETURN 
E N D  

0 

0 

0 PGMFCT 
C 

S U B R G U T I K E  F G M F C T ( I F N I A R G l r A N S 1 1  
3 GO T O  ( 5 C 1 ~ 5 0 2 r 5 0 3 ~ 5 0 4 r 5 0 5 ~ 5 0 6 , 5 0 7 , 5 G 8 ~ 5 0 9 , 5 1 0 ~  

# 5 1 1 ~ 5 L 2 r 5 1 3 ~ 5 1 4 ~ 5 1 5 ~ 5 1 6 ~ 5 ~ 7 ~ 5 1 R ~ ~ I F N  
5 0 1  A N S L  = E X P ( A R G 1 )

G C  TC 60C 
502 A N S l  = A L C G I A R G 1 )  

G C  T C  600 

503 A N S l  = A L C G l C ( A R G 1 )  

GO T C  6 C C  
504 A N S l  = 6 R S I h I A P G l )  

GC! T C  6CC 
505  A N S l  = A R C C S ( A R G 1 )

GC TC 600 
5C6 A N S l  = A T L l h ( A R G 1 )  

GC T O  600 
E07 A N S I  = S I h  ( A R G 1 )

GO T C  60C 
508 A N S l  = C C S I A R G P )

G C  T C  60C 
509 A N S l  = T A N  ( A R G l 3  

GC TO 600 
5 1 0  A N S l  = S Q R T ( A R G 1 )  

GO TO 600 
5 1 1  A N S l  = T A h P f A R G 1 )

GO TO 600 
5 1 2  A N S l  = S I h ' H ( A R G 1 )  

GI! TC 600 
5 1 3  A N S l  = C C S H ( A R G l 1  

GO TO 6OC 
5 1 4  A N S l  = E R F  ( I I R G 1 )  
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G O  TO 6OC 
5 1 5  ANSI = ERFC(ARG1)

G C  TC 6G0 
E16 ANSl = GANPAlARGlI 

G O  TO 600 
517 ANSl = ALGAPAtARGl)

GO TO 6C@ 
518 A N S I  = LBStARGl) 
COO RETURN 

END 
. 
0 

0-
C EX PR 

SUBRl2UTIEUE E X P R ~ I ~ P U T I I L P I I R P ~ L S T ~ * ~ * !  
DIPIEKSION INPUTtl) 

LOGICAL FCT 

INTEGER T E M P q A S * S H * P l , A S 2 r @ L K v C P  
DATA LPvCM/'(',','/
EATA ASIS~.PL~~~IAS~.BLK/'~'~*/'I'+'I'-'~*~~'.' ' I  
F C T  = .FALSE, 
IST= I LP + 1 
I NO= I R P - 1  
IF(ISToL7-4) GO TI! 1 
T E M P= I N PUT IST-2 1 
I F ~ T E H P ~ E ~ . A S ~ O R o T E C P o E ~ o S H o O R , T E M P , E Q ~ P L ~ O R o T E M P o E ~ o M I ~ O R o  

*TEMPoEQeAS2oOR*TEMPoEGoLP-ORoTEPPoEQoCMI GO TO 1 
FCT = .TRUE. 

1 	IFIIST*GE.IhCI GO TO 6 
J = IST-L 
DO 2 I=IST,INC 
J= J+l 
TEMP=INPUT(I) 

I F I T E P I P . N E i e L K ) I N P U T ( J ) = T E M P  

IFfTEPPohFoPSZ) GC TO 2 

CALL E X P O N ( I ~ P U T ~ J - ~ ) I I K P U T ( ~ + ~ ) ~ I A N S ~ & ~ ~ ) 

INPUTtJ-1 )=IbNS 

XNPUT I )=BL)c

INPUT(f+l)=BLK 

J=J-2 


2 C O N T I h U E  
IHD=J 
IF(ISToEP.IhC1 G O  TO 6 
J= IST- 1 
00 3 I=ISTtIHD 

J = J + 1  

TEMP=INPUT( 1 )  

I F ( T F M P o h E o E L K ) I ~ P U T ( J ) r T E M P 

1FITE~PoKEoSHoANCoTEMPINE.AS) GO TO 3 

I F I T EPP Ea- b S 1 CALL PULT I 1NPUT ( J-b 1 9 IKPUT I I+ 1 1, IANSI E99 1 

IF( T E M P - E Q - S H )  CALL D V D l  INPUT( J-1) 9 INPUT ( 1+1 1 9  IANSv E99 1 

IRPUT (J-l1=14F;S

INPUT I I )=ELK 
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I N P U T  ( I + l l = E L K  
J= J-2 

3 C O N T I N U E  
I N C = J  
I F 1 I S T - E C i I h C )  GO TC 6 
J = I S T - I  
DO 4 I = I S T . I N C  
J=J+1 
T E H P = I N P L T ( I )  
I F ( T E M P - N E - E L K 1  I N P U T ( J ) = T E H P  
I F ( T E ~ P - h E . P L o A N C . T E M P - ~ E - M I ~  GO T O  4 
1 F I T E M P - E Q i P L ) C A L L  ADOIINPUT(J-l)rINPUT(I+l)rIANSr&99) 
1 F f T E M P - E Q o P I ) C A L L  S U B ( I N P U T ( J - ~ ) ~ I N P U T ( I + ~ ) , I A N ~ T & ~ ~ )  
I N P U T t J - l ) = I A N S  
I N P U T  ( I )=ELK 
I N P U T 1  I+1)=ELK 
J=J-2 

4 CONTIFlUE 
I N D = J  
I F ( F C T 1  G C  T C  7 
1 F I I S T . E C . I h D )  GO TO 6 
C A L L  M S G  (68T br 6.c) 
GO TC 99 

6 	 IF( I L P - N E - 0 )  G O  TO 7 
L S T = 1  
I N P U T I l ) =  I h P L T t  I S T )  
GO TG IC0 

7 	 I h P U T  ( I L P  I =  Ih P U T  ( I S T  1 
IF ( .NOT.FCT)  GO T O  72 
C A L L  F N O h A M ( I N P U T ( I L P - 2 ) r I ~ D E X ~ K C D E )  
G C  T O  173~1C2r70r103r71~75)rKODE 

70 	C A L L  U S R F C T ( I N P U T , I S T ~ I ~ D ~ I ~ P T I R P ~ L S ~ ~ I ~ D E X , & ~ ~ ~  
G O  TO 100 

7 1  	IF[ I N C E X . E Q - 1 9 )  RETURN 1 
C A L L  P G ~ F C T I I N D E X T I N P L T ( I S T ) T I A ~ S )  
I N P U T l I L P - 2 )  = I A N S  
IS1 = I L P - 1  
GO T O  72  

73 C A L L  L C A G ( I h P U T ( I L P - 2 ) r K O C F )  
G O  T O  ( 7 4 ~ 1 c l ) r K C D E  

7 4  C A L L  ~SG(129rlNPUT(ILP-2)rlNPUT(ILP-l)rd) 
75 C A L L  U S R P G N I I ~ P U T I I S T ~ I N D T I L P ~ I ~ N ~ T & ~ ~ )  

I N P U T ( 1 L P - 2 )  = I 4 N S  
I S T  = I L P - 1  

7 2  	N 1  = I R P + l  
J= I ST- 1 
I F I N l o G T - L S T )  GO TO 9 
DO 8 I = h l r L C T  
J = J + l  

8 I N P U T  IJ ) = I N P U T [  I) 
9 L S T  = J 

G O  T C  1 C C  
101 C A L L  P S G  (69. I N P U T  ( I L P - 2  1 ,  I N P U T (  I L P - 1 )  ,A 1 

GO T G  99 
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102 CA L L  M S G ( l O @ . I N P U T ( I L P - 2 ) , I N P ~ T ( I L P - l ) , A )
GC TC 99 

103 CA L L  H S G I ~ C S ~ I N P U T ( I L P - ~ ~ T I N P ~ T ~ ~ ~ P - ~ ~ ~ A ~  
99 RETURN 2 

i a o  RE TURF^ 
E N D  

EXPON, DVD, MULT, ADD, SUB 
Sl jBROUTIhE E X P C ~ ~ ~ X ~ + X ~ T ~ N S . * )  
INTEGER O P I 5 ) / ' * * '  * ' / ' , ' * ' v ' + ' v a - '  /
ICP = I 
I = x2 
IFIFLCATII)-EQ.X2) GC T C  1 
AKS = Xl+*X2 
CALL CVERFL ( J  3 
GO TO (21lOCr3)rJ

1 AhS = Xl**I 
C A L L  OVERFL(J1
GO TO (2rlCC93)rJ 

EhTRY D V C ( X ~ T X ~ T A ~ S V * )  

I C P  = 2 

IFIX2.EC,O) GO TO 4 

AhS = X P / X 2 

CALL CVERFL(J1 

GC T C  r2,iacr3),~ 
EKTRY P U L J ( X l r X Z r A N S ~ * 8
ICP = 3 
AhS = X1+X2 
CALL OVERFL(J1
GO TO 1 2 r l O C r 3 ) r J  
ENTRY A C C I X ~ V X ~ ~ A ~ S T * )
ICP = 4 
AKS = X1+X2 
CALL CVEQFL (J 1 
GO TO (2rlOCr3)tJ 
E k V P Y  SU@lXlrXZ,ANSr*) 
I C P  = 5 
A N S  = Xl-X2 
CALL CVERFL (J 1 
G G  TC (2slOCr31rJ 

2 CALL C S G ( ~ S ~ ~ X Z V C P ( I O P ) ~ X ~ )
G C  TO 99 

3 CALL P S G ( 1 5 4 ~ X l ~ C P I I C P ~ r X ~ ~  
GQ TO 99 

4 CblL HSG(70rArBrC)
99 RETURN 1 
100 RETURN 


EhD 
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0 

0 

0 

C FOR( 
StiBRCUTIhE FCFX(bRG,IANS,*)

DIMEktIOM INTMP(4413 

INTEGER TE P P V R P  

DATA LP,RP/' ( ' 9 '  ) ' /
COMMON/FCTS/NFCT~LSTITIUSFCT(~OOO) 

COHMCh/NANCV/ I N C E X I N A R G I N A I NB 

N 1  = NA 
N Z  = NB 
C A L L  RESLV 2  I I U S F C T T N ~ V N Z IINTMP, NARG. IUSFCTI INDEX+4) r A R G l t 9 8 )  

1 2  IENO = N 2  
13 ILP = C 

IRP=O 

00 15 1 = 1 ~ 1 E h D  

TEMP= INTMPt I ) 

IF(TECP-NE-LP) G C  TC 14 
IiP=I 
G O  T C  15 

1 4  1FlTEMP.NE.RP) G C  TI2 15 
fRP= I 
C A L L  E X P R ( I R T M P , I L P I I R P , I E N D , & ~ O T & ~ ~ ) 

IF(IENDoG1-1) GO T O  13 

GO T O  16 

15 COhTIhUE 
I F I I L P o N E o O o C R o I R P o N E , O )  G O  TO 17 
IF(IEN0oEP-1) GO TO 16 
ILP=O 
IRP=IEFcD+l 

CALL E X P R ( I ~ T M P , I L P ~ I R P I I E N D ~ & ~ O , & ~ ~ )  


16 I A N S  = IhTCFtIENO)
RETURN 

17 CALL M S G ( ~ ~ ~ P I B I C )
G O  T C  99 

5 0  C A L L  M S G ( ~ ~ ~ ~ I U S F C T ( I N D E X ) ~ I ~ J S F C T ( I N O E X + ~ ) T A )  
GO T C  99 

98 CALL M S G ( ~ ~ O ~ I U S F C T ~ I N O E X ) ~ I U S F C T ( I N D E X + ~ ) T A ~  
99 RETURN 1 

E K D  

0 

0 

.I INTIT 
0 

SUBROUTIhE IhTIT (INPUT,ANS,*)

DINEhSICh IhPUT(1) 

COCMCN / F C T S / N F C T T L S T I ~ I U S F C T ~ ~ ~ ~ ~ )  
C O M C C h / N b h C V /  fNCEX,NARG,NA*NR 
INTEGER CMT@LK*RP 
CATA CCiELK,RP/@r*r@ ' , ' ) * /  
I F I I N P U T ~ 3 ~ . N E ~ C H o O R , I " E , C M o O R o ~ I N P U T 4 7 ~ o N E o ~ L K ~ A N D o  

*INPUTl7)-NE.RP)) GO TO 1 
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C A L L  FND h d C ( I h P U T I l ) + I N C E X vK~DE) 
GO T 0 ~ 2 ~ 3 ~ 4 , 5 c 6 v 7 ) r K O D E

4 NARG = I U S F C T ( I N D E X + 3 )  
IF(NARG.GT,L) GC TO 8 
NA = INDEX+hARG+4 
N e  = IUSFCT II t v D E X + 2 ) - 1  
C A L L  SIMPS11INPUTI4)rINPUl(6),AhS~&96~&993 
GO TO 100 

98 CALL nSGI122.INPUTll)rI~PUT(2),A) 
GO TO 100 

1 C A L L  H S G ( ~ ~ ~ ~ I N P ~ J T ( ~ ) T I N P U T I ~ ) , A I  
GO T O  99 

2 C A L L  HSG ( 1 6 C t I  NPLT( 1 1  v I N P U T  (21 rA 1 
GC T C  99 

3 CALL C S G  ( 16 1 9  I R P U T I  1!r I N P U T  (2) * A  1 
GO T C  99 

5 C A L L  HSG(162rINP~T{l)rINPUT[2),A) 
GO TO 99 

6 C A L L  H S G ~ t 5 6 r I N P U T ( l ) ~ I h P U T 1 2 ) r A )  
GO TO 99  

7 C b L L  HSG(L57rINPUT~l)rINPUT(2).d) 
GO TC 99 

8 C b L L  H S G ( 1 2 7 + 1 U S F C T ( I N D E X ) r I U S F C T I I N D E X + l 3 ~ A )  
99 RETURN 1 

1 C C  RFTURN 
END 

0 . 
. 

0 INTGRL 
C 

C S U B R O U T I h E  TO DO I N T E G R A L S  F C L L O U I N G  I N T E G R A T E  COMMAND 


SUBROUT I h E  I N T G R L  

L C G I C A l  h U Y ~ E C ! S E G N v D E @ U G , P R G C E C  

R E A L * 8  GARB 

DIPEhSION IKPUT(441)+NC(3lrINPCT(90) 

COCMCN / F C T S / ~ F C T ~ L S T I ~ I U S F C T ~ l O O O )  

C O H C O h / C O D E I /  DEBUGvPROCED 


'DATA I N P O T ( l ) r I N P C T ( 9 0 )  / ' (  v ' 1  / 
INTEGER B L K  
DATA ELK / '  ' /  
I F ( . F i C T - PRCCEOI GO TC 10 
C A L L  M S G I ~ ~ ~ ~ G S G I G )  
RETURh 

C ASK FCR IhTEGRANO 

C C M Y C K  /hANCY/IND,NARG,NA,NB 


10 C A L L  MSGI5,GtGvG)  
1 C A L L  AEADTll INPUT,NM,KvNUC, I L P t  IRPv I E Q v  I Q M ,  IOPv I L S T  1 

E Q S I G N  = - F A L S E -
I F ( I L S T - � Q o C )  GO TO 100 

11 I F 4 o h O f o h U C )  GO TO 12 
C hUPBER EhCOUNTEREO 

C A L L  MSG1112rGvG.G)  
GO T O  1 
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1 2  I F ( K  -LE- 8 )  GO TO 13 
C TCG PANY CHARACTERS 

C A L L  MSG (3,hMtl) 1NMl2 1 hM(3 1 I 
GO TO 1 

13 IF(1EQ -EC* 0 )  GI2 T O  2 
C = SIGN FCLND, ASSUME DEFIhITION 

EGSIGN = -TRUE-
IF(IOP-ECIO .OR- IOP-GT-IEC) GG TO 14 

C OPERATGR BEFORE = SIGN 
CALL NSG(113rGsG,G)
G O  TC 1 

1 4  IFlIQW OECo 0) G O  TO 1 5  
C CUESTION PARK FOUND 

CALL P S G ( ~ ~ ~ ~ G I G . G )
GO TO 1 

15 LF(1RP-GToO -AND- IRP-LT-IEP) GO TO 16 
C RO RIGHT PAREN BEFORE = SIGN 

CALL MSG(llSrG,GvG)
G O  T C  1 

16 IF(1LP-GT-0 -AND- ILP-LTmIRP) GO T O  2 
C NG LEFT PbREN BEFORE RIGHT PAREN 

CALL MSG(116rGvG,G)
G O  TO 1 

C GET NAME SET UP 
2 CALL F N D ~ A ~ ( ~ M ~ ~ ) + I N D E X I K O D E )  

I N 0  = INDEX 

IF1KCCE-hE.3) GO TO 2 1  

IF(-hCT-ECSIGh) G O  TO 2 1  


C USED NAME ALREADY DEFINED 

CALL PSG(48r~C(2)rNM(3)rG) 

G o  To 1 

21 IF(KCDE-hE-1) G O  TO 22 
IF(EClSIGh1 GC T O  22 

C &APE hCT DEFINED 
CAtE PSG(41,hr(2lrNH(3).G)
GC T C  1 

22 IF(KCCE,hE- 2 )  G C  T O  23 

C VALUE 

CALL PSG (47rhP(2 1 1  N M  (31 s  G 1 
GR TC 1 


23 IFIKCCE-hE-4) G O  TO 24 

C PRCC �CUR E 


CALL NSG(~3rkC(Z),NMI31.G) 

GO TC 1 

2 4  IF(KCCE-hE-51 G O  TO 2 5  
C SYSTEP FLhCTION 


CALL PSG(54vhM(2).NHI31rG) 

G O  TO 1 

25 IF(KODEohE-6) G O  TO 26 
CALL MSG(136rhPI2)rkM(3),G)
G O  TC X 

26 IF(K0CE-EQ-3) G C  TO 4 
3 I �  = IEC + 1 

CALL F N E C E X ( h P ( 2 ) r I h P U T , I L P I I R P I I E I I L S T )  
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CALL FNCh6MINH(2)rINDEXrKODE)
IN0 = INDEX 
IF(KODE-�0-3) G O  TO 4 
GG TC 1 

C FUhCTIOh hGh DEFIHED 
C ASK FER ENDPOINTS 

4 CALL MSG(117tGrGrG)
READ 2001 ( IhPCTt 11, I=2r89) 

200 FURMATtBEAl) 
DC 17 1=2,as 
IF(IhPOT(I)-hE-BLKI G O  TO 18 

17 CONTIRUE 

GC TC 1 O C  

C CONVERT THE EhDPOIhTS 
18 K K K  = 1 
5 CALL CNVRT(INPOTvKKK,90rlrArCARBrCHAR,&7r&6r&8)

GO TC 7 
6 CALL CNVRT(IhPOTrKKK,90rl,RIGARBICHARBrCHAR*&7r&7,&8) 

C BCTH A A h C  E CK 
NARG = ILSFCT( IND+3)
IF(NARG.GT,L) GC T i l  27 
N A  = IND+NARG+4 
NB = IUSFCT ( IN0+2)-1
CALL S I M P S l ( A r B r A N S W ~ & 9 8 r & l O O ~
G C  TC 99 

98 CALL CSGI122*NM(2),NM13)rGl 
99 CALL PSG(118rANSkrGrG) 
100 RETURN 
7 CALL PSGIllS,GrGTG3 

GO T C  4 
8 CALL MSG(76rCHARrGrG)

GC! T@ 4 
27 CALL M S G ( 1 2 7 r I U S F C T f I N D l , I U S F C T ( I N D + l ) v G )  

GO TO 100 
EhD 
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1 FRAC=O.S*FRAC 

2 TEST=ABS(FRdC*ANS) 


K= N 

3 DO 7 I=l,K 

4 IF(ABS(E(1))oLEoTEST) GO T O  7 
5 	 N = h + l  

V(NI=VII)+H(I)
HINI=O-S*H(I)
A(N)=B( 1)  

CALL F O F X  ( Y  (N )+H (N  1 tB(N ),&100 1 

C (NI=C( I 1  

P ( N ) = H 1 N ) + I A ( N ) + 4 - O * B I N ) + t ( N ) + C N ) )  

9 = P I  I )  

H I 1  )=Hlh‘)

CALL FOFX(V(I3+H(I)~B(I )rC1001 

C(I )=A(N) 

P(I~=H(I)*(A(I)+4.0*BfI)+CI)) 

Q=P( I )+P(N)-CI

Ah S=ANS +C 

E(I)=C 

E(N)=Q 


6 IFIN-200) 7~13.13 

7 CONTINUE 

@ IF (N-K) 9.9~2 
9 Q = 0.0 

10 DO 11 I=l,k 

11 Q=Q+E(Il 

12 IF IABS(Q)-T*ABS[ANS)) 14,1491 

13 RETURh 1 

14 ANS=C.O 

15 DO 16 Iz1.N 
16 AF;S=ANS+P( 1 1  

ANS = tAhS+C/30.0)/3.0
17 RETURN 
18 ANS = C - C  

RETURN 
100 RETURN 2 

END 


. 
0 

0 CREATE 
C MAIN PROGRAM, DECK NAME CREATE, RUN TO C R E A T E  KEYWORDS FOR INITAL 

IMPLICIT INTEGER(A-Z)
OIMEhSICFi K E Y W R 0 ~ 3 ~ 2 0 ) ~ N C M N D S ( 2 O ) ~ C M N D S ( 3 ~ 3 3 ~ 2 O ) ~ P G M S ( 2 ~ 3 ~ ~ 2 0 1  
OATA N K E Y S ~ K E Y W R O , N C M N D S ~ C P N D S , P G M S / ~ V ~ O * ~‘ . 2 0 * 0 , 3 3 0 0 * ’  ’ /
REkIND 5 
k R I V E  (5,201) ~ K E Y S , K E Y ~ R D T K C M N C S I C P N D S I P G ”  
END FILE 5 
REWIhC 5 
R E A D  [5,201) RKEYS+KEYkRDsNCMNDS,CMNDS,PGPS 
s l a p  

201 FORCAT II49 3 ( / ,2 0 A 4 3 T / ,2014, 165 ( / e  20A4 1 1 
EKD 
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~ ~~~~t~~~~~~~~~8~~~~~6~t~~~~~~~~~~~~~~~~1~

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

C MSG 
SUBROUTIhE C S G [ I * A V B . C )  

G o  TO ( 1 ~ 2 , 3 ~ 4 ~ ~ ~ 6 , ~ r 8 ~ 9

lr24,25r26r27~28r29130,31,32~33~34935r36,37,38,39~40941,42~43944,45 

2,46,47r48,4C,50r51,52.53r54r55.56.57.58,59160,~1,~2~63.~4.~5,6&,~7 

3 ~ 6 @ ~ 6 5 ~ 7 0 ~ 7 1 r 7 2 ~ 7 3 r 7 4 ~ 7 5 ~ 7 6 ~ 7 7 ~ 7 8 ~ 7 9 r B O ~ 8 1 ~ 8 2 ~ ~ 3 ~ 8 4 ~ 8 5 ~ 8 6 ~ 8 7 ~ 8 8 ~ 8 9  

4+90~91~92~93~94~95,96~97~98.99.10011011102r103~104~105~106~107~ 

51089 109r1101 111,112,113~114r1159116r117,118 119~120,1213122rl231 

6124~125r126~127~128r1291r30.131.132~133~134~135~136~137~13~~139~ 

7 1 4 0 ~ 1 4 1 ~ 1 4 2 ~ 1 4 3 ~ 1 4 4 ~ 1 4 5 ~ 1 4 6 ~ 1 4 7 ~ 1 4 8 ~ 1 4 9 ~ 1 5 0 ~ 1 5 1 ~ 1 5 2 ~ 1 5 3 ~ 1 5 4 ~ ~ 5 5 ~  

8 1 5 6 ~ 1 5 7 ~ 1 5 ~ r 1 5 9 ~ 1 6 0 ~ 1 6 ~ r 1 6 2 ~ 1 6 3 ~ 1 6 4 ~ 1 6 5 ~ ~ 1  


P R I N T  5 0 1  

GO TC lOOC 

P R I N T  502 

GO TO lOCO 

P R I N T  503vAvB~C 

GO TC 1000 

P R I N T  5 0 4  

GO TO 1000 

P R I K T  505 

GO TC 1000 

P R I N T  5 0 6  

GO TC PO00 

P R I N T  5C7 

G @  T@ lCCC 

P R I N T  508 

GO TC 1000 

P R I N T  5C9 

GO TC 1000 

P R I N T  51C9A~8,C 

GO TO 1000 

P R I N T  511 

GO TC 1000 

P R I N T  512 

GC TC 1000 

P R I N T  512 

GC T e  1000 

P R I N T  514rA1BsC 

GO TO 1000 

P R I N T  515 

GO T O  1000 

P R I k T  51C 

GC TO 1000 

P R I N T  517 

GO TC 1000 

P R I N T  518 

GO TO LO00 

P R I N T  519 

GC TO 1000 

P R I N T  52C 

GO T@ lOCO 

P R I N T  521 

GO TO 1000 

P R I N T  522 
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GO TG l C C O  
2 3  P R I N T  523tA .B  

GO TC 1OCO 
2 4  P R I M T  524.A.e 


GC TO 1000 

2 5  P R I N T  5 2 5  


G O  TQ 1000 

26 P R I N T  5 2 6  


G C  TC LOO0 

27 P R I N T  5 2 7  


GO T O  i a o o  

28  P R I N T  5 2 8  


GO TI! 1 0 C O  

2 9  P R I N T  5 2 9  


GO TO 1000 

3 0  P R I N T  5 3 0  


GO TO 1000 

3 1  P R I N T  531rA.B  


G O  T[! lCC0  

32 P R I N T  5 3 2  


GC TC 1000 

3 3  P R I N T  5 3 3  


GO TO 10CO 

3 4  P R I N T  5 3 4  


GO T O  1000 

35 P R I N T  5 3 5  


GO TC 1000 

36 CONTINUE 


G C  f C i  L C C O  

37 P R I N T  5 3 7  


GO TO 1 0 0 0  

38 CONTINUE 


GC T C  l C C O  

39 P R I N T  5 3 5  


G C  TU 1000 

40 P R I N T  54C 


GO I C  1000 

41  P R I N T  541 ,A .R  


G C  TC 1000 

42 P R I N T  5 4 2 r A . B t C  

GC TO 1000 

4 3  P R I N T  5 4 3 r A . B  


GC TO 1000 

4 4  P R I N T  5 4 4 1 A t B  


GO TO 1000 

45 P R I N T  5 4 5  


GO TI7 1000 

46 P R I N T  5 4 6 r A . B  


GO TO 1 0 0 0  

47 P R I N T  5 4 7 ~ 6 . 8  

GO TO 1 0 0 0  

48 P R I N T  548rA.B  


GO TO 1000 

4 9  P R I N T  5 4 9  
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GO TO 1000 
50 P R I N T  550 

GO TC 
5 1  P R I N T  

GO TC 
5 2  P R I N T  

GO TC 
53 P R I N T  

GO TO 
54 P R I N T  

GO TI! 
55  P R I N T  

GO TC 
5 6  P R I N T  

GO T O  
57 P R I N T  

GC TI! 
5 8  PRINT 

GC TC 
59 P R I N T  

GO TO 
60 P R I N T  

GO To 
6 1  P R I N T  

GO TC 
6 2  P R I N T  

G 0  TO 
63 P R I N T  

GO TO 
6 4  P R I N T  

GO TO 
6 5  P R I N T  

GO To  
6 6  P R I N T  

GO TO 
67 P R I N T  

GO TO 
68 P R I N T  

GO T C  
69 P R I K T  

GO TO 
70 P R I N T  

GO TO 

lOC0 

5 5 1 r A i e  
lC00 

552  
1000 
553.A.B 
LOCO 

5 5 4 p A ~ E  
1000 
5 5 5 r A . B  
1000 
5 5 6 . A 1 8  
lOCO 

5 5 7  
1000 
5 5 e  
1000 
5 5 9 r A 1 8  
1000 
560  
1000 

561sA.E  
1000 
562 .A  
1000 
563.A 
1000 

564sA.e  
l O G O  
5 6 5 1 A . E  
1000 
566 

1000 
567rA.e 
1000 
5 6 8  
1000 
5 6 9 r A . e  
LOCO 
57C 
1000 

7 1  CONTINUE 
GO TO 1000 

7 2  CONTIKUE 
GO TO lOCC 

73 CChTIhUE 
GO TO 

7 4  P R I N T  
GO TC! 

75  P R I N T  
GO TO 

76 P R I N T  

lOCO 
574 

ZOO0 

575 
1000 
5 7 6 1 A  
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GO TO 1000 
77 P R I N T  5 7 7 r A r B r C  

GO TO 
78 P R I N T  

GO TO 
79 P R I N T  

GIs TO 
80 P R I N T  

GO TO 
8 1  P R I N T  

GO T C  
8 2  P R I N T  

GO TO 
83 P R I N T  

GO TO 
8 4  PRXNT 

GO TO 
8 5  P R I N T  

GO TO 
86 P R I N T  

GO TO 
87 P R I N T  

G G  TC 
88 P R I N T  

GO TO 
89 P R I N T  

GO TO 
90 P R I N T  

GO TO 
9 1  P R I N T  

GO TO 
92 P R I N T  

GO TO 
93 P R I N T  

GO TO 
94 P R I N T  

GO TO 
9 5  P R I N T  

GO TO 
96 P R I N T  

GO T O  
9 7  P R I N T  

GO TO 
9 8  P R I N T  

GO TO 
99 P R I N T  

GO TC 
100 P R I N T  

GO TO 
101 P R I N T  

GO TO 
102 P R I N T  

GO TO 
103 P R I N T  

1000 
578.A 
1000 
57Q.A.B.C 
1000 
580rAvR.C 
1000 
581rAvB.C 
1000 
582
i o a o  
583qArR.C
i o a o  
5 8 4  
1000 
585 
1000 
5 @ 6 q A  
1000 
587 
1000 
5 8 8  
i o a o  
589pA.8  
1000 
590rA.B 

1000 
5 9 1 r A e B  
1000 
5 9 2 r A . 8  
1000 
593 

1000 

5 9 4  
1000 
5 9 5  
lC00 

5 9 6  
1000 

597 
1000 
598 
1000 
5 9 9  
1000 
600 
1000 
6 0 1  
1000 
602 
1000 
603rA.B  



Go TI? iaoo 
1 0 4  PRIFiT 604rA 

GC TC l O C 0  
105 PRthiT 6 0 5 t A - @ * C  

GC! TO 1000 
106 P R I N T  6 C 6 r A t @ * C  

GO TO 1000 
107 P R I N T  607-A 

GO TC 1000 
108 P R I N T  6 0 8 , 4 - @  

GO 70 l O C 0  
109 P R I N T  609,AwB 

GC TO 2000 
110 P R I N T  6 L C r A - 8  

GO TO l 0 C O  
111 P R I N T  611 

GO TO 1 0 0 0  
112 P R I N T  612 

GO TC 1 G C O  
1 1 3  P R I N T  613 

GO TO PO00 
114 P R I N T  6 1 4  

GO TC 1000 
1 1 5  P R I N T  6 1 5  

GO TC l G C O  
116 P R I N T  616 

GC TI! l O C 0  
117 P R I K T  617 

GO TO P O C O  
ll@P R I N T  6 1 8 ~ 4  

GO TO 1000 
119 P R I N ?  629 

GO TC 1000 
120 P R I N T  6 2 0 . 4 - E  

GO TC l O C C  
1 2 1  PRINT 6 2 1  

G O  TC 1 0 0 0  
122 P R I N T  6 2 2 ~ 8 - 8  

GO TC 1000 
1 2 3  P R I N T  6 2 3  

GO T O  1000 
124 P R I N T  624  

GO T C  1000 
125 P R I N T  625 

GO TC 1000 
126 P R I N T  626 

GO TO 1000 
127 P R I N T  627 -A*@ 

GO TO l O C G  
128 P R I N T  6 2 8 r A t B - C  

GC TC 1000 
1 2 9  P R I N T  6 2 9 r A r B  

GO TC 1 C C O  
130 P R I N T  6 3 0 r A - @  

72 




GO TO 1000 
131 P R I N T  631rArB.C 

GO TO 1000 

132 P R I N T  6329ArB 


Ga TO 1000 

133 P R I N T  633rArB  


GO T O  1000 

134 P R I N T  6 3 4 r A r B  


GO TO 1000 

135 P R I N T  635,ArE 


GO TO 1000 

136 P R I N T  636rA.B 


GO TC 1000 

137 P R I N T  637sA.B 


GO TO 1000 

138 P R I N T  638tA.B 


GO TO 1 C O O  

139 P R I N T  639 


GO T C  1000 

140 P R I N T  640 


GO T O  IOCO 

141 P R I N T  6 4 1  


G C  TO 1000 

142 P R I N T  642 


GO T I  l O O C  

143 P R I N T  643 


GO T C  l O C O  

144  P R I N T  644 


G O  T C  1000 

1 4 5  P R I N T  045rArBrC  


GO TC LOO0 
146 P R I N T  6469ArBrC 

GO T C  1000 

147 P R I N T  6 4 7 r A r e r C  


GG T C  1000 

148 P R I N T  648 


GO T C  1000 

149 P R I N T  649 


GO T O  lCC0 

150 P R I N T  650 


G O  TO l O C O  
1 5 1  P R I N T  6 5 l r A r B r C  

G O  TC 1000 

152 P R I N T  652 


GO T G  1000 

153 P R I N T  653tArE.C 


GO TC. 1000 

154 P R I N T  654rArBrC  


GO T C  1000 

155 P R I N T  655rA i@,C 


GO TO LOO0 
156 P R I N T  656rA.e 

GO TO 1000 

157 P R I N T  6 5 7 r A t B  
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GO TO 1000 
158 PRINT 6 5 a r ~  

GO TC i o a o  
154 P R I N T  659 

GO TO loco 
160 P R I N T  66Q,A,@ 

GO TO l O C 0  
161 P R I N T  6 6 1 r A l e  

GO TO 1000 
It2 P R I N T  6 6 2 r A * @  

GG TC 1000 
163 P R I N T  6 6 3 r A - @  

GO T O  iooc 
164 P R I N T  664,11r@ 

GO TC Loa0 
1C5 P R I N T  6 6 5 r A t B  

1aoo RETURN 
501 F O R M A T  R E A C Y ' )  
502 FORMAT S'IATEMFNT CANhOT BE C L A S S I F I E Q e ' )  
503 FCRMAT 1 '  ' 9 3 A 4 9 '  HAS MORE THAN 8 CHARACTERS- ' )  
504 FORMAT ( '  PARENS DO NOT B A L A K C E o * 9  
505 F O R P A ? ( '  ENTER USER F U N C T I O N  h A P E 9  D E F I h E  USER FUNCTION,  OR PRFSS 

*RETURN TO C A N C E L - ' )  
5 0 6  FORb'PT t '  CkbRACTERS AFTER 7 I G h O R E D - ' 1  
507 FORMA? ( '  MORE TPAN 12 CHARACTERS Ih' A CCMMAND- ' I  
508 FCRMAT f '  STEP CCMMANC hUT ALLOWED I N  PROCEDURES- ' )  
5 C S  FORMAT I '  MORE THAN 2 COhTIhUE L I N E S - ' )  
510 FORMAT 1' '93A4.' NOT A COMMAND OR PROGRAM NAME- ' )  
511 FORMAT I '  I h I T I A L I Z A T I C h  C O P P L E T E - ' 1  
5 1 2  FORMAT I *  RESTART COPPAhD NOT ALLOWED I N  PROCEDURFS.') 
513 FORMPT ( '  NC R I G k T  PARE&- HGEE I G N O R E D - ' I  
514  FORMAT ( '  ' r 3 A 4 r '  I S  NOT A V A L I C  H C D E - ' 1  
5 1 5  FORMAT DEBUG MODE I S  ALREADY O N - ' )  
516 FORMAT 4 '  EEEUG C O D E  TURNED O h - ' )  
517 FORMAT OERUG C O D E  TURhEC O F F - ' )  
518 FORMAT I '  DEPUG PODE IS ALREADY OFF.') 
5 1 9  FORPAT ( '  R F A L * 4  MCEE I S  ALREdCY Oh-') 
520 FORMAT I *  MERE THAN 12 CHARACTERS I h  PCDE OPTION. O P T I O N  IGNORED' )  
5 2 1  FORMAT f 8 NC O P T I O N  FCUNC I N  MODE COMMAND-' 1 
522  FORMAT 1 '  HCDE CCPMAhC hCT ALLOWED I N  PROCEDURES- ' )  
523 FORMAT I '  ' r 2 A 4 r '  HAS NCT F C U N D ' )  
524 FORMAT ( '  PCRE T k A N  8 CHARACTERS IN ' r 2 A 4 )  
5 2 5  FORMAT I '  @LANK F I E L D  FCUND I N  ERASE CCMMAND- '1 
526 FORMAT NC R I G H T  PAREN FOUND, L A S T  NAME MAY NOT 5F E R A S E D ' )  
527 FORMAT I *  Y C U  E R A S E C  A L L  N A P E S ' )  
528 FCRPAT { '  T k E R E  ARE NC hAEnES TO � R A S � - ' )  
5 2 9  FORMAT ( a  NC FiAMES FOUND I N  ER4SE CCMMAND-'1 
530 FORMAT t '  ERASE CCMPAhD NOT ALLOWED I N  PROCEDURES-' 1 
5 3 1  FORMAT I' '12A4, '  NAY NCT BE ERASFD, I T  I S  A SYSTFM S U P P L I E D ' ,

+'  FUNCTION, 1 
5 3 2  FCRMPT ( '  CbPP OF V A L U E S - ' )  
533 FORMAT ( '  NC VALUES D E F I N E D - ' )  
5 3 4  FCRMbT ( '  NC USER F U N C T I O N S  D E F I N E D - ' )  
535 F O R C A T  ( '  OLPP OF USER F U N C T I O h  hAIU'ES-') 
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5 3 7  FORMAT I '  CUMP OF PROCEDURE K A M E S - ' )  

5 3 9  FORMAT ( '  NC PRCCEDURES D E F I N E D - ' )  

5 4 0  FORMAT 4 ' CLMP CCMMAND hOT ALLCHED I N  PROCEDURES-' 1 

5 4 1  FORMAT [ '  ' r 2A4 ' '  CCULO NOT BE FOUND- ' )  

5 4 2  FORMAT ( '  ' r 2 A 4 ~ '  IS 4 USER F U h C T I C N  C F  '913,' ARGUMENTS-'1 

543 FORMAT ( '  ' ~ 2 4 4 ~ 'I S  A PROCEDURE- ' )  

544 FORMAT I '  ' r 2 A 4 ~ '  IS A SYSTEP S U P P L I E D  FUNCTION.') 

5 4 5  FORMAT I' NC A N S k E R - ' 1  

546 FORMAT 1' ' 9 2 A 4 9 '  NOT STORED- ' )  

547 FORMAT ' ' 2 A 4 ~ '  ALREADY STORED A S  A VALUE, F U N C T I O N  NOT STORED' )  

5 4 8  FORMAT ( '  ' , 2 A 4 ~ '  ALREADY STORED A S  A USER FUNCTION. ' )  

5 4 9  FORPAT ( '  NOT ENOUGH ROCM T O  STORE F U N C T I O N - ' )  

5 5 0  FORMAT 1 '  NE ARGUMENT FCUND.') 

5 5 1  FORMAT ( '  THE ARGUMENT ' 9 2 A 4 ~ '  HAS MORE THAN 8 CHARACTERS-' 1 

552 FORPAT 1 '  F U N C T I C N  D E F I N I T I O N S  NOT ALLOWED I N  PROCEDURES.') 

553 FORMAT ( '  ' r 2 A 4 ~ '  ALREADY STOREC AS A PROCEDUREs F U N C T I O N  NOT'' 


* e  STORED.') 
5 5 4  FORMAT ( '  ' r 2 A 4 ~ '  I S  A SYSTEM FUNCTION, USER F U N C T I O N  NOT''*' STORED- ' )  
555 FORMbT ( '  ' 1 2 A 4 1 '  UNKNOkN- E h T E R  hUPBER CR PRESS RETURN TO' '**  CANCEL- ' )  
5 5 6  FORMAT I '  ' ' 2 A 4 9 '  #ORE THAN 8 CHARACTERS- E V A L U A T I O N  CANCELED- '  
5 5 7  FORMAT t '  ERROR I N  NUPEER C C N V E R S I O N - ' 1  
5 5 8  FORMAT ( '  PARENS DO NOT BALANCE.') 
559  FORMAT ( '  USER F U N C T I O N  NAME ' 9 2 A 4 1 '  CAY NOT B E  USED AS A VALUE'.

*' N A P E - ' )  
560 FORMAT ( *  E X P R E S S I C N  TCC LONG-' 1 
5 6 1  FORMAT ( '  TkO CONSECUTIVE OPERATORS* ' r A 4 ~ '  AND ' , A 4 1  
5 6 2  FORMAT I '  I L L E G A L  OPERATOR ' * A 4 1  
E63 FORMAT ( '  C h L Y  ChE CPERPhO FER ' ' A 4 1  
5 6 4  FORMPT [ '  PROCEDURE NAME ' r 2 A 4 r '  MAY NOT BE USED AS A VALUE NAME' )  
5 6 5  FCRCPT ( '  SYSTEM F U h C T I O N  NAPE ' r 2 A 4 7 '  M A Y  NOT BE USED A S  A ' '* '  VALUE N A P E - ' )  
566 FCRNAT ( '  YCU HAVE ROCM FOR ONLY O R E  MORE VALUE NAME.') 
567  FORMAT ( *  ' , 2 A 4 * '  NOT STORED. NO R O O M - ' )  
5 6 8  F O R P A T ( '  ERRCR I N  E X P R , I S T - h E - I N D ' )  
5 6 9  FORMbT ( '  FUhCTI .CN ' r 2 A 4 . '  UNKNCWN-'1 
570 FORPAT ( '  C I V I D E  @ Y  Z E R O - ' )  
5 7 4  FORMAT I '  TCO MANY CHARACTERS I N  A NUI'BER. L I M I T  IS 3 8 . ' )  
5 7 5  FORMAT I '  T b E  CHARACTER "''' FOUND I &  A NUMBER- ' )  
5 7 6  FORMAT ( '  @ b C  Ct'bRACTER ' ~ 1 H ' ~ A l ~ l H ' r 'I N  A NUMBER.') 
5 7 7  FORMAT ( '  ' r 2 A 4 , ' = ' r G 1 4 - 6 )  
578 F O R P 6 7  ( '  = * r G 1 4 - 6 1  
5 7 9  FORMAT ( '  ATTEMPT TC S T O R E ' r G 1 4 - 6 t '  I N  USER F U N C T I O N  NAME', 

*2A4 1 
5 8 0  FORMAT ( '  ATTEMPT TC S T C R E ' r G L 4 . B v '  IF i  PROCEDURE N A M E ' 1 2 A 4 )  
5 8 1  FORMAT ( '  ATTEMPT TO S T O R E ' r G l 4 - 6 r '  I N  SYSTEM F U N C T I O N  NAME', 

+264) 
5 8 2  FORMAT ( '  NC R I G H T  PAREN- DUMP IGNORED- '  I 
f @ 3  FORMAT ( 3 A 4 , '  I S  NOT A V A L I D  DUPP C P T I O N - ' 1  
5 8 4  FORPAT 1 '  IrtC C P T I C N  FCUND I N  DUPP CCMMAND-'1 
5 8 5  FORMAT C '  MCRE THAN 12 CHARACTERS I N  DUPP O P T I O N - ' )  
5f!6 FORMAT ( '  REACY ' ' 1 3 )  
587 FORMAT I '  B E G I N  CCMMAhD NOT ALLOWED I N  PROCEDURES- ' )  
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5 8 8  FORMAT I' N C  KAME FCUND I N  6 E G I h  CCMMAND- RE-ENTER- ' )  
589  F O R M I T  I' VALUE NAME ' r 2 A 4 r '  MAY NOT B E  USED A S  A PROCEDURE'**' NAME- ' )  
5 9 0  FORMAT I '  USER F U N C T I O N  NAME ' 9 2 A 4 ~ '  YAY NOT 8E USED AS A ' S*' PROCEDURE NAME-'  1 
591 F O R M 4 1  ( '  ' p 2 A 4 ' '  I S  ALREADY A PROCEDURE-')  
592 FORMAT t '  SYSTEM F U N C T I O N  NAME ' r2A41 '  M A Y  NOT B E  USED AS A ' S*' PROCEDURE NAME-'  1 
593 FORMAT E h D  COPEAND BEFORE B E G I N  CCFMANDo'L 
5 9 4  FORMAT I '  @LANK F I E L D  I N  END COMMAND O P T I O N - ASSUME NO O P T I O N - ' )  
595 FORMAT t' NC < OR > FOUNO I N  END COPMANCI O P T I O N - R E E N T E R  COMMAND 

* r  ' 1 
596 FCRMdT t '  F I R S T  EXPRESSION I N  END CCMMAND WAS NOT FOUND- RE-ENTER* COMMAND-') 
597 FORMAT ( '  RE-ENTER END COMMAND-') 
598 FORMAT ( '  SECOND EXPRESSION I N  END COMMAND HAS NOT FOUND- ' ,*' RE-ENTER CCMMAND-'1 
599 FORMAT I' f l C  COMMANO NOT ALLOkED I N  PROCEDURES- ' )  
E O 0  FORMAT ( '  NC PARENS FOUKD I N  DO COMMAND. RE-ENTER- ' )  
601 FORMAT ( '  BLANK F I E L D  I h  DE COPHAND C P T I O N t  RE-ENTER COHMAND- ' I  
6 0 2  FORMAT ( '  NO * FOUND I N  DO CCMMAND O P T I O N - R E E N T E R  COMMAND-') 
6 0 3  FORMAT ( '  ' 92A4r '  I S  A VALUE N A M E - ' )  
6 0 4  FORMAT ( '  I T E R A T I C N  N U W B E R ' p I l O t '  I S  L E S S  THAN 1 OR GREATER' '*' THAN 5 0 . ' )
b C 5  FORMAT I' E R R O R  I S  I N  STATEMENT ' r I 3 r '  CF PROCEDURE ' ~ 2 A 4 )  
6 0 6  FORMAT ( '  END OF DO- ' r G 1 3 - 6 t A l . G l 3 - 6 )  
607  FQRMAT ( *  EhD CF DO- ' ~ 1 2 ~ 'I T E R A T I O N S - ' )  
6 C 8  FORPAT ( '  VALUE NAME ' r 2 A 4 ~ '  F A Y  NCT BE USED AS A F U N C T I O N ' **' N A M E - ' )  
609 FCRWbT ( *  PRCCEDURE NAME ' r 2 A 4 9 '  M A Y  NOT BF USED AS A FUNCTION ' ,*' MAME-') 
610 FCRl r4T I' YOU H I V E  EXCEEDED THE ROOM FOR PROCEDURES- ' 9 2 A 4 r** NOT S T E R E C - ' 1  
6 1 1  FORMAT( '  L I N E  HAS hrO CENTEhTS- RE-ENTER- ' )  
612 F C R M A T l '  hUM8ER FOUND k'HERE NAPE REQUIRED- RF-ENTER- ' )  
6 1 3  FORMAT!' OPERATOR FOUND BEFORE = S I G N - RE-ENTER- ' )  
614 F O R P A T ( '  OUESTION MARK I L L E G b L  I h  CChTEXT. RE-ENTER.') 
615 FORMATI '  N I  R I G H T  P A R E N  BEFORE = SIGN- R E - E N T E R - ' )  
C16 F O R P A T ( '  NO L E F T  PAREN BEFORE R I G H T  FAPEN- RE-ENTER,') 
617 FORMAT( '  ENTER LOWER L I M I T S  A CCMHA, UPPER L I M I T ,  OR PRESS RETURN 

*TC C A h C E l - '  1 
6 1 8  FORMAT( '  THE I N T E G R A L  I S  ' s G L 5 - 6  I 
619 FCRMATZ' NC COMMA FCUND. OR TOO MANY CCMMAS FOUND- ' )  
620 FORMAT ( '  ERROR I N  E V A L U A T I O N  O F  USER F U N C T I O N  ' r2A4, ' - ' )  
021 F D R M A T I '  INTEGRATE CCMNAND NOT ALLOWED I N  PROCEDURFS- '1  
622 FORMAT ( '  I k T E G R A L  OF ' r 2 A 4 ~ '  M A Y  NOT RE ACCURATE TO F I V E  S I G N I F I C  

*ANT F I G U R E S - ' )  
623 FORMAT NC L I S T  FOUND IN PRINT CCPMAND, COMMAND IGNORED-') 
624 F O R M A T  ( '  BLAMK F I E L D  FCUND I N  P R I N T  COMMAND-')  
6 2 5  FORPAT ( '  PCRE THAN 9 NAMES IN PRIFtT COMMAND- EXTRA NAMES'**' IGNCJRED-' 1 
626 FORPAT i' MCRE THAT 10 hAMES I N  F U N C T I O N  ARGUMENT L I S T - ' )  
627 FORMAT ( '  MCRE THAN ONE ARGUMENT I N  USER F U h C T I O N  ' 9 2 A 4 , ' - ' 1  
6 2 8  FORMAT ( '  F L N C T I O N  ' - 2 A 4 r '  SHOULD C O N T A I N ' t I 3 r '  ARGUMFNTS* ' )  
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629 FORMAT ( '  PRCGRAP! ' r 2 A 4 1 '  L C A D E D - ' 1  

630 FCRMAT I' PRFGRAM NAME ' r 2 A 4 r '  MAY NO BE ISED A PROCEDURE NAM
*.' 1 
E31 FORMAT I' ATTEMPT TC STGRE ' r G 1 4 - 6 , '  IN PROGRAM NAME ' r 2 A 4 3  
632 FORMAT f '  PROGRAM NAME ' r 2 A 4 r '  MAY NOT B E  USED AS A VALUE NAME,' 1 

633 FCRMAT t '  ' r2A41'  IS A PROGRAM NAME.') 

E34 FORMAT I '  PROGRAM ' r 2 A 4 r '  KCT L C A D E D I ' )  

635 FORMAT ( '  ' r Z A 4 r '  MAY NOT B E  ERASED- I T  IS A PROGRAM NAME.') 

636 FORMAT t '  ' r 2 A 4 r '  IS A PROGRAM NAME- USER F U N C T I O N  NOT STORED- ' )  

637 FORMAT ( '  MCRE THAN IO 4RGUMEKTS I N  ' 1 2 A 4 1  

638 FORMAT 1'  ERRGR I N  PRFGRAM ' + 2 A 4 )  

639 FORMAT ENTER USE KEYWORDI'I 

640 FORMAT ( @  I L L E G A L . '  1 

6 4 1  FORMAT ( '  L I S T  OF KEYWORDS.') 

642 FORMAT I' NC KEYkORD I N  T A B L E - ' )  

643 FORMAT ( '  EhTER KEYWORO YOU HISP T O  S E E - ' )  

6 4 4  FCRMA? ( '  T k I S  IS A NEW KEYHORC- '1  

E 4 5  FORMAT I' L I S T  O f  COMYANDS FOR ' r l H ' r 3 A 4 r l H ' )  

646 FORPAT ( '  HC COPNANCS IFi T A B L E  FOR KEYWORD ' r l H ' r 3 A 4 r l H ' )  

647 FORMAT [ '  DC YOU W I S H  T O  D E L E T E  KEYWORD ' r l H ' r 3 A 4 r Z H ' ? )  

E 4 8  FORMAT ( *  ARE YOL F I N I S P E D  M O D I F Y [ N G ? ' )  

649 FORMAT ( '  E h T E R  COMMANDI') 

6 5 0  FORCAT 1 '  EhTER PROGRAP ENTRY PCINT. ' )  

6 5 1  FORNAT I '  DC YOU WISH TO P O D I F Y  KEYWORD ' r l H ' r 3 A 4 r 2 H e ? )  

6 5 2  FORMAT ( '  C C E I F I C A T I O h S  M A D E - ' )  

653 FORMAT ( '  OVERFLON I N  CDCPUTING I'rGl4~6r')'rA2re('rG14~6r')'1 

654 FORMPT f '  UNDERFLOH I N  COMPUTING ~',G14-6,')',A2,'~'rG~4-6,')') 

6 5 5  FCRMAT ( '  bFc CPERATOR IS REOUIREC EETHEEN ' r A 2 r '  AND ' 1 2 A 4 )  

656 FORMAT ( '  I N T E G R A T I O N  F U N C T I O N  EXPECTS A USER F U N C T I O N  NAME. NOT 


*THE SYSTEM F U N C T I O N  '+ 244 1 
657 FCRMAT t '  I N T E G R A T I O N  F U h C T I O N  EXPECTS A USER F U N C T I O N  NAME. NOT 

*THE CSER PROGRAM ' r 2 A 4 )  
6 5 8  FORMAT (' I h T E G R A T I O h  F U N C T I @ N  EXPECTS A USER F U N C T I O N  NAME. NOT 

*THE VALUE ' rG14-6 )  
659 FORMbT 4 '  F I R S T  ARGUPENT FOR THE I N T E G R A T I O N  F U N C T I O N  IS NOT A NAM 

* E l '  1 
6 6 0  FORMAT ( '  I N T E G R A T I O N  F U N C T I O N  EXPECTS A USER F U N C T I O N  NAME, ' 9  

+.?A49 ' UNKFiCkN.' 1 
661 FCRMAT I' I N T E G R A T I O N  F U N C T I O N  EXPECTS A USER F U N C T I O N  NAME, NOT 

*THE VALUE NAPE ' r 2 A 4 )  
662 FCRCPT ( '  I h T E G R P T I O N  F U N C T I O N  EXPECTS A USER F U N C T I O N  NAME. NOT 

*THE PROCEDURE NAPE ' r 2 A 4 )  
663 FCRMAT I '  I h T E G R A T I O N  F U N C T I O N  W I T H  USER F U N C T I O N  'r2A4,'  DOES NOT* C O N T A I N  THREE ARGUMENTS- ' )  
6 6 4  F O R M 4 1  ( '  Ah OPERATOR IS REQUIRED @ E T h � E N  ' r A 2 r '  AND ' r G 1 4 - 6 )  
t 6 5  FORMAT ( '  USER F U N C T I O N  ' r 2 A 4 r '  PAY NCT APPEAR I N  T H E  I N 1  F U N C T I O N  

f .  	I T  C C h T A I N S  THE I N T  FUNCTION.'1 
END 
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LOAD, LOADED, RUNIT 

GNCLdP 

S A k C A L  

RTCHAR 
RC C R A M  
NPARN 
ARAPAR 
AAS 
ERPCOO 
E I G H T  
BLAhK 
CHRMSK 
P A R L S T  
H S I - I N 1  
H S H I N Z  
H S F I N 3  
BLAhKS 
MASPOS 
GhE 
T k C  
HSHIDI V 
FCURF 
S I >F 
L A 5 T C L  
L A S T C  1 
L A C P T  
L A C P T l  
GVFEPk 
T b E F U L  
BbSAET 
BBSCAC 
ACRENB 
BASACR 
EATPT 
M A X A R C  
ACTAeL 
PTCVF 
T A PACN 
EhCPST 
OVF#AD 
O V b C T e  
NXCHPT 
Tb�!CVF 
GNCLlYC 

LOPE 

ACCONO 
PSECT 
ENTRY L O A D  
EKTRY RUNIT 
ERTRY LOADED 
DC F ' 7 6 '  LENGTH O F  SAVE AREA 
OC 28F'O'  ZERO OUT SAVE AREA EXCEPT FOR LENGTH 
OS C L 8  WAYE OF R O U T I N E  TO B E  LOADED OR C A L L E D  
OS F ADDRESS OF THE NAME OF THE R O U T I N E  
DS F ADDRESS CF NUMBER OF ARGUMENTS TO BE P A S S E 0  TO F U N  
DS F ADDRESS OF THF F U N C T I O N  ARGUMENTS 
DS F ADORESS FOR RESULT OF F U N C T I O N  C A L L  
OS F AOCRESS CF ARGUMENT FOR FRRCOD 
DC F ' 8 '  
OC X ' 4 C C C Q 0 0 0 '  
DC X'FFCCOOOO'
0s 20F PARAMETER L I S T  TO BE B U I L T  FOR CALLED F U N C T I O N  
OS F TEMP LOCS FQR HASH R E S U L T S  
O S  F TEMP LOCS FOR FASH R E S U L T S  
os  F HASH SWITCH I N C I C A T E S  WHICH TABLE L A S T  SEARCHED 
DS F 
O C  X ' C F F F F F F F '  PASK FOR VbSH TO PREVENT OVERFLOW AND S I G N S  
DC F ' 1 '  RETURN CODE AND CONSTANT 
DC F ' 2 '  RETURN CODE FOR ERROR 
DC F ' 1 2 8 '  HASH D I V I S O R  ALSO LENGTH OF M A I N  ADCON T A B L E  
DC F ' 4 '  INCREMENTS FOR T A B L E  SEARCHES 
DC F.24 '  ENTRY S I Z E  FOR CICCCN T A B L F S  
DS F NAWE OF L A S T  R O U T I N E  LCADFD CR C A L L E D  
US F C O N T I N U A T I C N  OF NAME 
OS F INDEX P O I N T E R  TO AECOF; F C R  L A S T  R O U T I N E  C A L L E D  
O S  f SWITCH TO I N D I C A T E  P A I N  ADCON T A B L E  OR OVERFLOW T A B L E  
OC F'O' NEXT A V A I L A e L E  ENTRY L O G  I N  OVERFLOW ADCON T A B L E  
DC F'4OeC' CVERFLCW T A B L E  F U L L  TEST CONSTANT 
DC A l b C T b F L )  BASE ACDRESS OF ADTABLE 
OC A(OVA\CTB) BASE ACCRESS OF OVERFLOW ADCON TABLE 
OC A 1 E N D P S T )  ADRESS F O R  END CF PSECT NEEDED FOR BASE 
OC A I L O A C )  EASE ADRESS FOR CSECT COVER 
DS F E k T R Y  PCXNT I N D I C A T O R  USED FOR RETURNS OF I N T E R  SUBS 
DC F.20' P A X I M U N  hUMBER OF ARGUMENTS ALLOWED 
OS 5 F  P A I A  ADCON TABLE 128  E N T R I E S  
OS F P C I N T E R  TO OVERFLOW ACCON T A B L E  ENTRY 
O S  7 6 2 F  6 WCRDS PER ENTRY 
DS F EhD OF PSECT 
CCP 
O S  F OVERFLOW ACCOh TABLE 
DS F P O I N T E R  TO NEXT ADCON I N  OVERFLOW ADCON C H A I N  
O S  1018F OVERFLOW ADCON T A B L E  I S  ONE PAGE LONG 
CSECT R E A D G N L Y ~ P U B L I C  
U S I h G  tCbC.15 
SAVE ( 1 4 9 1 2 3  
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L 14,72(C113) LOAD 1 4  W I T H  OUT PSECT 

S T  1 4 r 8 ( C . 1 3 )  SAVE I T  BACK I N  C A L L I N G  PROGRAM 

S T  1 3 + 4 ( 0 , 1 4 1  SAVE CALLERS PSECT P T  I N  OUR SAVE AREA 

LR 1 3 ~ 1 4  SWITCH 13 TI7 OUR PSECT FOR BASE 

U S I N G  GNCLITP.13 

L R  12115 S W I T C H  TO 1 2  FOR CSECT BASE REG 

DRCP 15 

U S I N G  LOAD.12 

SR l o t 1 0  

S T  1 0 + E N T P T  

L 2 9 0 ( 0 9 1 )  P I C K  UP ADDRESS OF F I R S T  ARG 

ST 2 r B C D A A M  SAVE ADDRESS 

L 3 r4 (0 ,1 )  P I C K  UP bDDRESS OF SECOND ARG 

S T  3wERRCOC SAVE ADCRESS 

L P  4 ~ 5 r 0 ( 2 )  LCAD 4 AND 5 W I T H  NAME OF FUNC TO B E  LOADED 

B ADJAAF! MAKE R I G H T  ADJUSTED NAME L E F T  ADJUSTED 


CHRLC?G 	 STM 4 1 5 r R T C H A R  SAVE L E F T  ADJUSTED KAME 
c ~ . L A S T C L  C ~ E C KT O  SEE IF NAME IS THE SAME AS L a w  TIME 
RNE HASH 
C 5 , L A S T C l  
BE R E T 1  RETURN, N O T H I N G  NEED B E  DONE 

HASH 	 LR 6.4 
L R  7.5 THE FGLLCWING S E C T I O N  OF CODING I S  AN I N T E R N A L  
1 9 r C A S P f S  SUBROUTINE TO C A L C U L A T E  THE HASH CODE FROM THE 
NR 694 NAME OF THE R O U T I N E  TO BE LCADED OR C A L L E D  
NR 7.9 
CR 6.6 TVE HASH ADDRESS I S  USED TC F I N D  THE ENTRY I N  THE 
NR 799 I N S U R E  NO M I N U S  S I G N S  
A R  697 P A I E  ADCCN T A B L E  ENTPT IS USED TO RETURN TO 
SRDA 6,3210) D I F F E R E N T  S E C T I O N S  CORRESPONDING TO THE 
D 6 r H S H D I V  ENTRY P O I N T  C A L L E D  
LR 796 P U T  REMAINDER I N  RFC 7 
SR 8 9 8  I N D I C A T E  M A I N  ADCON T A B L E  L A S T  USED 
ST 8 r H S H l N 3  
LR 9 . 7  7 C C N T A I N S  THE E b S I C  HASH IhDEX NOW 
M 8 9 S I X F  NOW COMPUTE I h D E X  F O R  ADCON T A B L E S  
ST 7 r H S H I h ' l  SAVE WASH I N D I C E S  
ST 9 r H S H I N 2  EACH EKTRY I N  THE ADCON T A B L E S  I S  S I X  LONG 
L 2 9 B A S A D T  SET UP BASE REG FOR M A I N  ADCON T A B L E  ADTABL 
U S I N G  A D T A B L e 2  
L 8 r E h ' T P T  NOW RETURN TO APPROPRIATE S E C T I O N  OF CODING 
C 8 r C N E  CORRESPONDING TO ENTRY P O I N T  C A L L E D  
B L  RETLCC 1040 WAS ENTRY P O I N T  
BE RETLDD LOADED WAS EMTRY P O I N T  
E! RETCAL R U N I T  H A S  THE ENTRY P O I N T  

RETLOC 	 L R  10.2 
AR LOW9 SETUP BASE FOR ADCCN DSECT 
U S I N G  CHbADCrlO 
LP( 6 r 7  rACCPNAP P I C K  UP NAPE F I E L D  I N  ADCON 
C 6 r B L A N K S  CHECK I F  THE ADCON HAS NOT BEEN ARMED OR USED 
BNE CHKIvAP 
C 7 r B L A h ' K S  
BE LCDE ADCON A V A I L A E L E  FOR USE GO LOAD 

CHKNAR CR 496 CHECK ADCON NAME A G A I N S T  ENTRY NAME FOR MATCH 
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8NE CHEOVF RETURN I F  HATCH IS FOUND OTHERWISE CHECK ADCON 
CR 5.7 OVERFLOW T A B L E  FOR MATCH 

CHEOVF 

S R f V T e  

L P 1  

L O C E l  

L C C E E  


R E T 3  

BE R E T 3  MATCH FCIUNC UPDATE L A S T C L  AND RETURN 
L 6 r 2 C 1 0 1 1 0 )  P I C K  UP OVFTAB P O I K T E R  
L 1 1 9 B A S C A C  E S T A B L I S H  RASE REG FOR OVERFLOW ADCON T A B L E  
U S I N G  O V A Q T B i l l  
S R  717 I F  OVERFtOW T A B L E  P O I N T E R  IS ZERO, THERE I S N T  ANY 
CR 697 OVERFLOW C H A I N  YET. T H I S  WILL BE F I R S T  ENTRY FOR 
BE LODE1 OVERFLOW AOCON C H A I N  
LR 10111 SUBROUTINE TO SEARCH OVERFLOW AOCON TABLE FOR MATCH 
AR 1096 RECALCULATE BASE FOR ADCON GROUP 
ST 6 r H S H I N 2  SAVE I N D E X  P C l h T E R  
ST 1 0 9 H S H I N 3  I N D I C A T E  OVERFLOW ADCON T A B L E  L A S T  USED 
L M  6 r7 ,ACCPNAN CHECK NAME OF ADCaN FOR MATCH W I T H  I N P U T  
CR 4.6 
B h E  L P 1  
C R  517 
B E  R E T 3  MATCH FOUND RETURN 
L 692010110) P I C K  UP NEXT ADCOh ON C H A I N  
SR 797 I F  THE C H A I N  POINTER IS ZERO9 WE HAVE SEARCHED THRU 
C R  617 T F E  OVERFLEW ADCON C H A I N  
BNE S R O V l B  NOT AT END OF C H A I N  CONTINUE SEARCH 
L 81EFITPT MATCH NCT FEUNO I N  C H A I N  RETURN 
C 8,OAE ENTPT IS USED TO F I G U R E  P O I R T  OF RETURN 
B L  L O D E 1  ENTRY P O I N T  WAS 1OAD 
BE S R R E T l  ENTRY P O I N T  k A S  LOADED 
B SRRET2 ENTRY P O I N T  WAS R U N X T  
L 6 r O V F O P N  P I C K  UP POINTER FOR NEXT A V A I L A B L E  ADCON 
ST 6,20(0110) SET AUCON P O I N T E R  TO UPDATE C H A I N  
ST 6 . H S H I K 2  
LR l o t 1 1  SWITCH TO OVERFLOU ACCCN T A B L E  
AR 10.6 UPDATE AOCON PUTNTER 
ST 101HShIh3 I N D I C A T E  OVERFLOW ADCON T A B L E  L A S T  USED 
LR 7,lC 
A O t S I X F  
ST 6,CVFCPh 
C 6 r T A B F U L  CHECK T O  I N S U R E  WE HAVENT EXHAUSTED OVERFLOW 
AH CATAST AOCON T A B L E  GO TO CATAST I F  WE HAVE 
L 9 , A C R E F t C  SETUP EASE TO GET SVC FOR ARM MACRO 
U S I h G  E N G P S T t 9  
6RM (71 9  RTCHAR 
D R O P  9 
LR 1017 THE ADCON I S  ARPED 
N v I  A ~ C c l 1 1 X ' 0 0 '  SET AOCON FOR LOAD AND ERRCO=CODE OPTS 
M V X  A D C C Z L r X ' O l '  
LR 8.1 SAVE REG 1 
LR 1910 SET R 1  TO bDCCN L O C A T I O N  
LOAU E P L C C = ( l )
LR 1 1 8  THE REQUESTEG FUNC IS LCADED RESTORE REG 1 
TH ADCCEL.X'O6' CHECK FOR ERROR I N  L O A Q I N G  
RNE ERROR COPS WE @RAGGED TO S C O N  ROUTINE NOT LOADED 
8 R E T 4  
L 8,EhTPT 
C 81TkCl  
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R E T 4  

R E 7 1  

R E T S  

ACJNAM 

NEChE 

DGhE 

R E 1 2  

LCGE 

LCPDEC 

I 

B E  C A L l  DCNT RETURN YET I F  ENTRY WAS R U N I T  
ST 4 r L A S T C L  UPDATE THE NAME AND ADCGN I N D E X  FOR L A S T  
ST S r L A S T C l  C A L L E D  CR LOADED R O U T I N E  
L 8 r H S H I h 2  
S T  B r L A D P T  
L 8 r H S H I h . 3  
ST 8 v L A D F T l  
L e r C N E  SET ERRCOD TO I N D I C A T E  ALL IS OKAY 
ST 8 * 0 ( 0 ~ 3 )  
L 1 4 + 4 { 0 ~ 1 3 )  P I C K  UP C A L L E R S  PSECT AND RETURN 
L R  13114 RESTORE REG 13 TO C A L L E R S  PSECT 
SR 1 5 ~ 1 5  SET RETURN CODE FOR FORTRAN 
RETURN 114912) r R C = l S  
L 7 r E I G H T  TAKE T H E  8 CHARACTER I N P U T  NAME WHICH IS R I G H T  
L l l r B L A h K  ADJUSTEC ANC PAKE I T  L E F T  PDJUSTED 
SRL 1 1 , 2 4 ( 0 )  T H I S  IS AN I N T E R N A L  SUBROUTINE L I K E  HASH 
L 1 O r B L A h K  AND SRCVTR I T  ALSO USES F N T P T  TO RETURN 
L 8rCHRWSK 
LR 9.4 B A S I C  LOCP TO CHECK FOR BLANKS AND S H I F T  
NR 9 9 8  I N P U T  NAME IS I N  REG 4 AND 5 OUTPUT NAME WILL 
CLR 9.10 k I N 0  UP I N  REG 4 AND 5 
BNE DGkE GO TO CONE IF NCN BLANK CHARACTER IS FOUND 
SLDL 4,8(0)  
OR 5.11 ADD A B L A h K  T O  THE R I G H T  EhD 
BCT 7 v N D C N E  CHECK TU INSURE A G A I N S ?  AN I N D E F I N I T E  LOOP 
B R E T 2  NAME k A S  ALL BLANKS RFTURN ERROR CODE 
L 8 1 E h T P T  
C 8 r C h E  CHECK FOR WHICH RETURN TO TAKE 
B L  CHRLOC 
BE CHPLDD 
B CHRRUN 
L BrTWI? SET ERCCD I N D I C A T E R  FCR TROUBLE AND RETURN 

ST 8,010e3)  

B R E T 5  

L R  7.10 

B LODE2 

U S I N G  LOACEC.15 

SAVE (14112)  

1 1 4 r 7 2 ( C * 1 3 )  L E A D  R 1 4  W I T H  CUP PSECT 

S T  1 4 r 8 ( 0 + 1 3 )  EPCKWARD PSECT P O I N T E R  

ST 1 3 r 4 I C v 1 4 )  FCRWARD PSECT POINTER 

LR 1 3 . 1 4  

U S I N G  GNCLlYP. 13 

L 1 2 r B A S d C R  SWITCH TO R 1 2  FOR OUR CSECT BASE R E G  

DROP 15 

USlFtG L O A C r 1 2  

L l O v O N E  SET ENTPT TO I N D I C A T E  LOADED WAS ENTRY P O I N T  

S T  l O r E N T P T  LOACED CHECKS ADCON T A B L E S  TO F I N D  I F  A FUNC 

L 2 ~ 0 ( 0 * 1 )  HAS B E E N  P R E V I O U S L Y  LOADED P I C K  UP PARAM L I S T  

ST Z I B C O ~ A M  SAVE ADCRESS OF F I R S T  ARG 

L 3 r 4 ( 0 r l )  

ST 3 r E R R C C C  SAVE ADDRESS OF SECOND ARGUMENT 

LM 4 r 5 r 0 ( 2 )  P I C K  UP F U N C T I C N  NAME 

B A D J k A H  MAKE R I G H T  ADJUSTED NAME L E F T  AOJUSTED 
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CHRLDD 	 STM 495,RTCHAP SAVE L E F T  ACJUSTED NAME 
C 4 p L A S T C L  USED 
@ h E  CCFtCKl  
C S r L A S T C l  
BE R E T 1  MATCH FOUND RETURN 

C C h C K l  8 HASH PATCH NOT FCUND HASH kAME REG 9 H A S  ADCON I N D E X  
R E T L D D  L R  1092 SET REG 2 Ah'D 10 AS BASE FOR M A I N  ADCON T A B L E  

AR 1C.9 SET UP EASE FOR ADCCN DSECT 

U S I N G  C H P A C C v l O  

LH E,7,ACCPNAH CHECK FOR MATCH C F  ACCCN NAME W I T H  I N P U T  

C R  4.6 

BKE CCNCKZ 

CR 5 .7  

B E  R E T 4  


CGhCK2 	 L 6,2040110) MATCH NOT FOUFiD SEARCH ACCON C H A I N  
SR 797 
CR 617 I F  P C I N T E R  TO OVERFLCH T A B L E  I S  ZEROvTHERE IS NO C H A I N  
BE R E T 2  END OF C H A I N ,  R O U T I h E  NOT FOUND OR LOADED 
L 1 l r B A S C A O  SET UP BASE REG FOR OVEPFLOW ADCON T A B L E  
U S I N G  OVACTB.11 
B SROVTE SEARCH OVERFLOE ADCON T A B L E  FOR MATCH 

S R R E T l  	 @ R E T 2  MATCH NOT FOUND R O U T I N E  NOT LOADED 
U S I H G  R U f f I T , l S  

RUN I T  	 SAVE (14,123 
L 1 4 * 7 2 ( C p 1 3 )  LCAD REG 1 4  W I T H  OUR PSECT 
ST 1 4 , 8 ( C 1 1 3 )  STCRE BACKWARD P O I N T E R  
ST 13 ,4 tCt14)  STORE FORWARD P O I N T E R  
L R  1 3 r 1 4  LOAD REG 1 3  W I T H  OUR P S E C T  AND E S T A B L I S H  BASE REG 
CSING G N C L R P q 1 3
L 1 2 v B b S d C R  SWITCH TO R 1 2  FOR OUR CSECT BASE REG , 

D R C P  15 
U S I R G  L O A C 9 1 2  
L 1 B r T k O  SET ENTPT TO I N D I C A T E  RUKXT WAS ENTRY P O I N T  
ST 10,ENJPT 
L 2 r 0 [ 0 1 1 )  P I C K  UP ARGUYEKVS 
ST 2 r B C D N A M  SAVE ADDRESS OF F I R S T  ARGUMENT 
L 3 r P 6 ( 0 1 1 E  P I C K  UP F I F T H  ARG ACDRESS 
ST 39ERRCCD SAVE ADCRESS OF F I F T H  ARG 
L 6 r P 2 ( 0 r 1 )  
ST 6 r A h S  SAVE ADDRESS CF FOURTH A R G  
L 4 r f !1011)
i 5r4(0~1) 

SV 4,ARAPAR SAVE ADCRESSES OF SECONC AND T H I R D  ARGS 

ST 5 r N P A R M  B U I L D  A C A L L I N G  PARAM L I S T  BASED ON T H E  ADDRESS 

SR h * 6  CF THE ARGUMENT ARRAY WHICH IS THE SECOND ARG 

SR l o p 1 0  I N I T I A L I Z E  FCR LCCP 

t 7 r F C U R F  INCREMENT FOR F U L L  WORD 

L 89CNE INCREMENT TO COUKT ARGUMENTS 

L 9.010,5) LOAC 9 W I T H  THE TOTAL KUMBER OF ARGS 

C 9 p Y P X 4 R G  CWECK TC SEE THERE ARE NOT PORE THAN ARE 

BH R E T 2  P R O V I D E D  F O R  


P A R L O P  	 A R  6.e L c o P  TO BUILD PLIRAM LIST 
ST 4 ? P b R L S T ( 1 0 )  
AB 1017 ADD F U L L  kCRD I L C R  CNTC P b R L S T  INDEX 
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A R  497 A C O  F U L L  KORD I N C R  CNTO ADDRESS OF ARAARG 
CR 6 r 9  CHECK F O R  COMPLETED PARAMETER ADDRESS L I S T  
B L  PARLOP NOT COMPLETED 
LM 4r5.0(2)  CCMPLETEVPICKUP NAME OF FUNC TO B E  C A L L E D  
B ADJNAN MAKE R I G H T  ADJUSTED NAME L E F T  ADJUSTED 

CHRRUF: 	 STM 4 t 5 r R T C H C I R  SAVE L E F T  ADJUSTED IlAME 
C 4 r L A S T C L  CFECK I N P U T  NAME A G A I N S T  NAME OF FUNC L A S T  CALLED 
BkE CONCK3 
C 5 r L b S T C 1  
BE C A L  GO TO C A L L  THE FUNC 

COFiCKS B HASH HASH THE NAME AND GET P T S  TO M A I N  ADCON T A B L E  ENTRY 
R E T C A L  	 LR 1012 SET UP BASE FOR ADCON DSECT 

AR 10.9 
U S I N G  CHAACCI 10 
L N  6 9 7 r d C C P N A M  CHECK TO SEE I F  ADCON NAME MATCHES I N P U T  
CR 496 
BkE CCNCK4 
CR 5 r 7  
BE C A L l  7 E S t  MATCH FOUND 

C C k C K 4  	 L 6.20(0t10)  N O V P I C K  UP CVERFLCW ADCON T A B L E  P O I N T E R  
SR 797 
CR 697 
BE R E T 2  END OF ADCOFr C H A I N  AND NO MATCH ERRCOD =2 
L I l r E A S C A C  SETUP BASE FOR OVERFLOW AOCON T A B L E  
U S I N G  OVADTBr  11 
E! SROVTP SEARCH OVERFLOW ADCON TAE!LE FOR MATCH 

SRRET2 B R E 1 2  CATCH NOT FOUNO SET ERRCOD = 2 
C A L  	 L l O * L A D F T  

S T  ~ O I H S I - I N Z  
SR 6 r 6  

C 	 6 r L A D P T 1  CHECK TO SEE WHICH ADCCN T A B L E  T O  USE 
ERE OVABAS 
A I O t Q A S A C T  CALCULATE ACDRESS OF ACCON 
B C A L l  GC C A L L  FUNC 

OVABAS A 1 O t E A S C A C  C A L C U L A T E  ADDRESS OF AOCON 
C A L l  	 LR 8 . 1  SAVE R E G 1  I N  REG8 

L A  l r P A R L S T  SETUP A D O R E S  OF PARAP L I S T  I N  REG 1 
LR 15910 SET REG 15 TO LOC CF ACCCN FCR CALL 
U S I N G  C H A A O C r l O  
C V I  A D C C l C t X ' O L '  SET ADCON FOR C A L L  AND ERRCO=CGDE OPTS 
M V I  A C C C 2 C r X ' O l '  
C A L L  ( l S ) r + r E  
LR i r e  c a L L  C C M P L E T E  R E S T O R E  R E G  1 
TC A D C C ~ C I X ' O ~ '  CHECK FOR ERROR I N  C A L L  
BNE TRYLCD 

CALOK 	 L 6 r A N S  SAVE P O S S I B L E  F U R C T I O R  RESULTS 
STE C t O ( C t 6 )  
8 R E T 4  RETURN 

TRYLOC 	 LR 7710 
L 9 r A C R E h D  SETUP BASE TO P I C K U P  SVC FOR ARM 
USIFiG E N D P S T t 9  
ARC I 7 ) t R T C H A R  
DRCP 9 
LR 8 r l  
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LA 1 r P A R L S T  P I C K  UP ADDRESS OF PARAH L I S T  FOR C A L L  

L R  15910 P O I N T  TO ADCON FOR C A L L  NOW F U L L Y  ARMFD 

U S I N G  C H P P C C t l O  

M V I  A O C C l C ~ X ' O l '  S E T  ADCON FOR C A L L  AND E R R C P C O D E  OPTS 

M V  I AOCC2C r X' 0 1' 


C b T A S T  

C L E A R l  

C L E A R 2  

ER PCR 

* 
PSECT 
S P V E  
S4\iEZ 
H P S K  

C b L L  ( 1 5 1 3 9 r E  
L R  1.8 RESTCRE REG 1 
TM A D C C Z C I X ' O ~ '  CHECK FOR ERROR I N  C A L L  
BNE ERROR K C T H I N G  MORE W E  CAN DO PMD DGESNT E X I S T  
B CALOK 
L l O t B A S C A O  P T  TO QVERFLOW ADCON T A E L E  S E T  UP TO CLEAR 
L 6 r F O U R F  SET UP F U L L  WORD INCREMENT 
SR 7.7 CLEAR I h D E X  
SR a r 8  
ST 8r0(7r101 CLEAR OVERFLOW ADCON T A B L E  
AR 7 .6  INCREMENT I N D E X  BY A F U L L  WORD 
C 7 r T A B F U L  SEE I F  T A E L E  A L L  CLEARED 
B L  C L E A R 1  NOT CLEBREC YET 
ST 8,UVFCPN CLEAR A V A I L A B L E  OVERFLOW ENTRY P O I N T E R  
L 1 0 ~ P T O V F  SET BASE TO CLEAR OVERFLOW T A B L E  P T S  I N  M A I N  
SR 7.7 AGCOF; TPE!tE 
L L l r O N E  INCRECENT TO COURT ADCCN P I S  CLEARED 
SR 9r9 
L 6 r S I X F  INCREMENT BETWEEN PTS TO OVERFLOW AOCON TABLE 
ST 8 9 0 ( 7 * 1 0 )  CLEAR P T  TO OVERFLCW ACCCN TABLE 
PR 7.6 
AR 9.11 
C 9 r H S H D I V  ARE WE A L L  DChE C L E A R I N G  

B L  C L E A R 2  NO WE ARE NOT DCNE Y E T  

B HASP 

SR 8 . 8  S E T  ERRCOD = 2 A N D  RETURh 

S T  8 . 0 ( 0 . 1 0 )  CLEAR PCCONS 

S T  8r4 (0110)  

ST B . R ( c + ~ ~ )  

S T  8 r 1 2 ( C 1 1 0 1  

ST 8 r l b l C * l O )  

S T  8 . 2 0 ( C . 1 0 1  

e RET^ 

EN 0 

T I T L E  

PSECT 
DS 

D S  

DC 

ENTRY 

ENTRY 

ENTRY 

ENTRY 

ENTRY 


ISRL, ISLL, etc. 
* THE S H I F T  F U N C T I O N S  FOR T I M E  SHARING * 

F 

F 

X'FFFFFFFF' 

S R ~ ~ I S R A I A R S T  I A R S  

S L b r I S L A r A L S , I A L S  

SRL v I SRL 

SLL,  I S L L  

S R G A ~ I S R D A I L R S . A L R S  


a4 



ENTRY S L C ~ ~ I S L D A I L L S I A L L S  

E h T R Y  SRDL. P SRDL r L G R  r A L @ R  

ENTRY SLDL.fSLDL,LGL,ALGL 

E h T R Y  A N C ~ L A N D ~ O R ~ L O R ~ E X O R , L E X O R . L C O f l P ~ C O M P L  

ENVRY H S R A ~ I H S R A , H S L A . I H S L A  

CSECT R E A D O N L Y ~ P U B L I C 
*S H I F T Y  


ARS 

IARS 

I SRA 

S R 4  


* 

I A L S  
A L S  
I S L A  
SL A 

* 

ISPL 
SRL 

* 

ISLL 
S L L  

* 

E Q U  

EOU * 

EQU * 

SAVE ( 4 ~ 8 1  

U S I N G  PSECT.8 

t 8172109  13) 

L M  4 r 5 1 O t  1)  


L 7 , 0 ( 4 )  

L O . C I 5 )  

SRA O e C ( 7 3  

ST OISAVE 

LE 0,CAVE 

RETURN ( 4 . 8 )  

SPACE 6 

EQU * 

E Q U  * 

ECU * 

SAVE 1 4 . 8 1  

L 8 1 7 2 ( 0 . 1 3 )  

L M  4 r 5 1 0 (  1) 


1 7 , 0 1 4 )  

L O , C ( S )  

SLA O e C ( 7 )  

S T  0 9 SAVE 

L E  0,SAVE 

RETURN ( 4 . 8 )  

E J E C T  

ECU * 

SAVE ( 4 9 8 )  

L 8.72 ( 0 9  13 1 

LM 4 r 5 r 0 1 1 )  


L 7,c 1 4 )  

L O t C  ( 5 )  

S R l  O v C ( 7 )  

ST 0 ,  SAVE 

L E  0 ,SAVE 

RETURN ( 4 r 8 )  

SPACE 6 

EPU * 

S b V E  (4.8) 

L 8 972 ( 0 ~ 1 3 
1 
L M  4 r 5 9 0 (  1) 

L 7 , 0 1 4 )  
L O . C ( 5 )  

LCAD R E G I S T E R  8, 

4 HAS THE L O C A T I O N  OF THE S H I F T  COUNT 

5 HAS THE L O C A T I O N  O F  THE DATA 

7 IS LOADED W I T H  THE S H I F T  COUNT, 

0 I S  LOACED W I T H  THE DATA 

S H L F T  S H I F T  SHX F T  SH I F T  


PUT I N  THE F L O A T I N G  P O I N T  REGISTER,  

LCAD R E G I S T E R  8. 

4 H A S  THE L O C A T I O N  OF THE S H I F T  COUNT 

5 HAS THE L O C A T I O N  OF THE DATA 

7 I S  LOACED WITH THE S H I F T  COUNT 

0 IS LOACFD W I T H  ?HE DATA 

SH IF T  S H I F T  S H I F T  S H I F T  


PUT I N  THE F L O A T I N G  P O I N T  R E G I S T F R -

LOAD R E G I S T E R  8. 

4 HAS THE L C C A T I O N  OF THE S H I F T  COUNT 

5 HAS THE L C C A T I C N  OF THE DATA 

7 I S  LOACED W I T H  THE S H I F T  COUNT 

0 IS LOACED W I T H  THE DATA 

S H I F T  S H I F T  S H I F T  S H I F T  


PUT I N  THE FLOATIFtG P O I N T  REGISTFRO 

LCAC R E G I S T E R  8  

4 HAS THE L O C A T I O N  OF THE S H I F T  COUNT 

5 HAS THE L O C A T I O N  OF THE DATA 

7 IS LOACED W I T H  THE S H I F T  COUNT 

0 I S  LOACED W I T H  THF DATA 
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ALRS 
L R  5 
XSPDA 
SR CA 

* 

A L L S  

L L S  

I SLDA 

SLCA 


* 

ALCR 
LGR 
ISRCL 
SRCL 

A L E L  

S L L  O . C ( 7 1 

SI 0. S A V E  

L E  OISAVE 

RETURN I 4 r 8 1  

E J E C T  

ECU * 

E Q U  * 

ECU * 

S l V E  14183 

1 817210.13) 
LM 4 1 5 , C t  1) 

L 7 . C 4 4 )  
L O t C ( 5 1  

L 1. SAVE2 

SRDA O v C ( 7 )  

ST 01 SAVE 

ST l .SAVE2 

L E  0,CAVE 

R E T U R h  1 4 9 8 )  

SPACE 6 

EQL * *
ECU 

EQU * 

SAVE 14rJ3) 
L 8 9 72101 13 1 
t n  4 9 5  r O I  1) 

L 7 r C  (4) 

c C t C 4 5 )  

L 1, SAVE2 

SLDA O s C ( 7 )  

ST O t S A V E  

S T  l r S A V E 2  

L E  0. SAVE 

RETURN ( 4 - 8 1  

E J E C T  

ECU * 

ECU * 

ECU * 

SAVE (4.81

L 8 . 7 2 ( 0 1 1 3 1  

LF! 4 ~ 5 r 0 ( 1 )  


L 7 r G i 4 )  

1 0 . C t S ) 

L 19 S A V E 2  

SRDL O t C ( 7 3  

ST 01SAVE 

ST 1t SAVE2 

L E  01CAVE 

RETURN ( 4 9 8 1  

SPACE 6 

E Q U  * 


S H I F T  S H T F T  S H I F T  S H I F T  

PUT I N  THE F L O A T I N G  P O I N T  R E G I S T E R -

L O A D  R E G I S T E R  8  

4 H A S  THE L O C A T I O N  O F  THE S H I F T  COUNT 

5 HAS T H E  L O C A T I O N  O F  T H E  DATA 

7 IS LQACED WITH THE S H l F T  COUNT- 

C I S  LOACED W I T H  THE DATA 


S H I F T  S H I F T  S H I F T  S H I F T  

PUT I N  THE F L G A T I N G  P O I N T  REGISTER. 

LCAD R E G I S T E R  8. 
4 HAS THE L O C A T I O N  O F  THE S H I F T  COUNT 
5 HAS THE L C C A T I O N  OF THE DATA 
7 I S  LOACED W I T H  THE S H I F T  COUNT 
C I S  LOACFD W I T H  THE DATA 

S H I F T  S H I F T  S H I F T  S H I F T  

PUT I N  THE F L O A T I N G  P O I N T  R E G I S T E R -

LOAD R E G I S T E R  8 .  

4 HAS THE LOCATICh.  OF THE S H I F T  COUNT 

5 HAS T E E  L C C A T I O N  OF THE DATA 

7 I S  LOACED WIT)! THE S H I F T  COUNT 

0 I S  L O A C E D  W I T H  THE DATA 


S H I F T  S H I F T  S H I F T  SH I F T  

PUT I &  THE F L C A T I N G  P O I N T  REGISTER,  
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L G L  E Q U  * 
I S L D L  ECU * 
S L C L  SAVE ( 4 . E )  

L e.7210. 13) LGAD REGISTER e, 

LM 4 1 5 r O f  1) 4 HAS THE L O C A T I O N  O F  T H E  S H I F T  COUNT
* 	 5 HAS THE L O C A T I O N  O F  THE DATA 
L 
L O v C f 5 9  0 IS LOACED W f T H  THE DATA 
L 1, SAVE2 
S L D L  
ST 

O e C ( 7 1
09 SAVE 

S H I F T  S H I F T  S H I F T  S H I F T  

ST l + S A V E 2  

7 1 0 ( 4 )  7 I S  LOACEO W I T H  THE S H I F T  COUNT 

L E  01SAVE PUT IN THE F L O A T I N G  P O I N T  REGISTFR,  
RETURK (4983 
T I T L E  AND. CRIEXCLUSIVE OR AND COMPLEMENT ' 

AND EQU * 
L A K D  S b V E  ( 4 . 8 )

L 8.72101 13) LOAD REG 8 W I T H  PSECT L O C A T I O N  

LM 415 9 0 1  1) 

L 0.C (4) LOAD F I R S T  ARG I N T O  REG 0, 

N 01C(51 AND W I T H  2NC ARG 

ST C I 5AVE 

L E  01SAVE PUT I N  F L O A T I N G  PT- R E G I S T E R S  

RETURN ( 4 . 8 )  

SPACE 6 


OR EGU * 
L C R  SbVE ( 4 . 8 1  

L 8.72{0113) LCAD REG 8 W I T H  PSECT L O C A T I O N  
L M  4.510f  1) 

L 0 1 C ( 4 )  LOAD F I R S T  ARG I N T O  REG 0, 

0 O . C ( 5 )  OR W I T H  2ND ARG 

ST 0 9 SAVE 

L E  0 SAVE PUT Ih'  F L O A T I N G  PT, R E G I S T E R S  

RETURN ( 4 . 8 1  

E J E C T  

EXCR ECU * 
L f  XOR SAVE ( 4 9 8 )  

L 8 t 7 2  10.13 3 LOAD REG 8 W I T H  PSECT L O C A T I O N  

LM 4rSrOtl) 

L O v C ( 4 )  LOAD F I R S T  ARG I N T O  REG 0, 

X 010(5) E X C L U S I V E  OR W I T H  2NO ARG 

ST O i S A V E  

L E  0. SAVE PUT I N  F L O A T I N G  PT, R E G I S T E R S  

RETURN ( 4 . 8 )  


CCCPL ECU * 
L C C P P  S ~ V E  (4.81 

L a.7zt0.13) LCAD REG 8 W I T H  PSECT L O C A T I O N  
t M  4 . 5 . 0 (  1) 
L 0-0(41  LOAD F I R S T  ARG I N T O  REG 0, 
X OvPASK COMPLEMENT A L L  B I T S  
S T  OISAVE 
L E  OISAVE PUT I N  F L O A T I N G  PT- R E G I S T E R S  
RETURN (4r8) 

SPACE 6 
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H S R A  E Q U  * 
IHSRA 	 S A V E  t4 .71  

LP 4 r 5 . 0 4  1) 
L 7 r C  ( 4 3  
Ltc O . C ( 5 )  
SRA O r C ( 7 )  
S T  0 * 5 2 1 0 ~ 1 3 )  
ST lr5010113) 
L E  015210.131 

01  RETURN ( 4 . 7 )  
HSLA EPU * 
IHSLA SbVE t4r71 

LM 4r5rOI1)  

L 7 r C t 4 1  

Lb! 0.C I 5  1 

SLA 0 1 C 4 7 )  

S T  015210913)  

S T  1156IOe13)  

LE 0 ,52t0 .13)  


02 	 RETURN (4.7) 
END 

S H I F T  CCUNT 

OR TA 


R 8  SAVE AREA 

R 9  SAVE ARE& 


S H I F T  COUNT 

EATA 

S H I F T  S H I F T  SHIFT S H I F T  

R e  SAVE AREA 

R 9  SAVE A R E d  
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