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Introduction

This report is the documentation of the FORTRAN Automatic Code

Evaluation System (FACES) which is designed to serve as an automatic aid

in analysing, debugging and partially validating large FORTRAN programs.

The documentation includes the user manual, source listing and a sample

run.

Under a contract from the U. S. Army Safeguard Evaluation Agency,

a system called ACES was developed at the University of Texas at Austin

to analyse and partially validate large real time software systems written

in CENTRAN. With the ACES experience, an original version of FACES was

designed and developed for NASA. Under the auspices of ONR, an improved

version of FACES was developed and installed on CDC 6400 at the Computer

Center of the University of California, Berkeley and is available to all

users upon request.

ACES was developed and implemented with outstanding support from

Mr. James Turner and Mr. Robert Meeker, who also took part in the original

version of FACES along with Mrs. Ann Haller. The new version incorporates

many suggestions of Dr. R. L. Kleir and Mr. Irving Wendell.

The research was sponsored by the Office of Naval Research Contract

N00014-69-A-0200-1064.
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I. GENERAL DESCRIPTION

The FORTRAN Automatic Code Evaluation System (FACES) is designed to

serve as an automatic aid in analyzing and debugging FORTRAN programs.

FACES is a software package that takes as input a FORTRAN program which may

contain many modules (subroutines and functions). The system is composed

of two main parts, the FORTRAN Front End which gathers information about the

input program, and the Diagnostic Package which evaluates the information

and prints warning messages where possible errors could occur. At present,

all information for the analysis is obtained statically from the source

code of the FORTRAN program. However, extensions to the system can be

made to include dynamic traces and other run-time analyses.

The FORTRAN Front End scans and parses the FORTRAN input program,

gathering information about the source code as the parsing is done. For

example, all variables and a record of their usage is obtained. A graph

structure of each routine analyzed is also formed, and information

concerning interface between routines is gathered (common block structure

and argument lists in routine calls). This information is stored in sets

of tables as described in Section III.

The second part of FACES consists of diagnostic routines which

search the information stored in the tables, checking for possible

danger signs. Each routine checks for a specific type of problem in the

program and may be optionally chosen for execution by the user. The

diagnostic routines that are currently available check the source program

for correct parameter alignment, common block alignment, proof of variable

initialization and trace the future and history of specified variables.

These routines are described in more detail in Section II.
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II. Instructions for Using FACES

In order to implement FACES, one should be familiar with the basic

structure of the system. The FORTRAN Front End is executed first with

the source program to be analyzed as data. (See diagram of deck struc

ture.) Before the source program, one data card must be inserted which

contains the table print and store options. The options are as follows:

SSK tables on file. 1*» column one W *uo.
11-Print and store tables.

If any of the diagnostic routines are going to be executed, the tables

must be stored on file. (Tape or common file.)

After the Front End is executed, calls to the diagnostic routines

may be made in a main program provided by user. These routines are in

dependent of the Front End and depend only on access to the tables stored

on file. Therefore, the diagnostic routines may be executed any time af

ter the tables have been stored.

The user may choose any or all of the diagnostic routines to be

executed by inserting calls to the routines chosen. Descriptions of

the currently available routines follow:

PARAL

The diagnostic routines PARAL may be used to check alignment of

all parameters in subroutines and function calls. The routine is called

by the statement

CALL PARAL (IATOPT)

where IATOPT is an option chosen by the user indicating whether array

parameters are to be checked for equal dimensions. If IAT0PT=0, array

dimensions will not be checked. Otherwise, array dimensions will be

checked.
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PARAL will check the alignment of all argument lists in calls to subroutines

and functions that have been analyzed by the FORTRAN Front End. Each

argument list will be checked against the defined parameter 11st to insure

that the following conditions exist:

(1) Corresponding parameter lists have the same number of parameters.

(2) Corresponding parameters within each list are of the same type.

(3) Corresponding array parameters within each list have the same

dimensions, (if IATOPT^O)

Warning messages will be printed when the above conditions are not met.

TRACY

The diagnostic routine TRACY may be used to determine if all variables

are initialized before being used in a manner that might presume prior

initialization (called an input usage). Those variables which are in

common, in a DATA statement, or always used as entry parameters are assumed

to be handled correctly. The routine is referenced by the statement

CALL TRACY (MDNAM1, MDNAM2)

where the parameters contain the name (four characters per word, left-

justified and blank-filled) of the routine to be analyzed. The name of

the programmer's main routine is always "$MAIN$\

Input usages are those in which the variable affects: the value of .

any other variable, the flow of control of the routine, or the output.

From each input usage a backward trace is performed along all possible

entry paths. Each sach path must pass through an initialization of the

variable or a diagnostic is produced.

C0MBAL

The diagnostic routine COMBAL may be used to verify the alignment
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of all common blocks in the routines that have been analyzed by the

FORTRAN Front End. It is referenced by the statement

CALL COMBAL (NMCK).

The parameter NMCK allows the user the option of checking names in the
common blocks. The alignment conditions that are checked for are the

following:

(1) Corresponding common blocks must have the same number of entries.

(2) Corresponding elements within each common block must have

identical dimensions.

(3) Corresponding elements within each common block must be of

the same type.

(4) Corresponding elements within each common block must have

identical names (only if NMCK=1).

COMBAL produces output for each common block. The output consists of

the common block name, the routines it appears in, and, when the above

alignment conditions are not met, diagnostic messages associated with

those routines.

PATHS

This routine may be used to either trace the history or chart the

future of the value of a particular variable at a particular statement in

a program. The call statement for PATHS is:

CALL PATHS (I,MDl,MD2,IV1,IV2,N0DE).

MDl and MD2 refer to the name of the module to be considered, and IVl and

IV2 contain the name of the variable to be traced. In both cases the name

is stored four characters per word, left-justified and blank-filled, (i.e.

in H format). NODE is the statement number from which the trace is initia

ted. I is a parameter specifying either the backward or forward trace. If 1=0,
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PATHS will produce a list of all variables which might have affected

the subject variables value at NODE and, associated with each variable,
the node at which the revaluation is noted. If I. 1, PATHS produces a
list of all variables which may be affected by the subject variable's

value at NODE and the associated node for each revaluation. Variables

may appear more than once in the output 1f there 1s more than one

associated node to be listed. It should be noted that the value traced

is the value of the subject variable immediately prior to the execution
of statement number NODE.
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FORTRAN

Front End

i

/
CUNIKUL

CARDS

Deck Structure for Front End Execution
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Control cards for the execution of the FORTRAN Front End

on CDC 6400 at the Computer Center, U.C. Berkeley will look like

the following :

A. Store tables in Common File

JOB CARD

RUNW

COMMON, RANDOM, FC

CLDR

78g

B. Store tables in tape

JOB CARD

RUNW

CLDR

REQUEST, TAPE1, HY, I. TAPE NUMBER, WRITE, mm$
REWIND, RANDOM

COPYBF, RANDOM, TAPE1

REWIND, TAPE1

789

RANDOM is a file used by TSDISK which is a CAL system routine

for handling random access files (Appendix A).

FORTRAN Front End currently requires 130,0003 words of core

memory for execution.
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Diagnostic Routines

DRIVER

(Main program for

issuing calls to D.R.)

Control

Cards

Deck Structure For The Execution of Diagnostic Routines
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Control cards for the execution of the Diagnostic Routines on

CDC 6400 at the Computer Center, U.C. Berkeley will look like the

following :

A. Tables stored in Common File

JOB CARD

RUNW

COMMON, RANDOM, SC

CLDR

789

B. Tables stored in tape

JOB CARD

RUNW

REQUEST, TAPE1, .HY, I. TAPE NUMBER

COPYBF, TAPE1, RANDOM

CLDR

789

Diagnostic Routines currently require 120,000s words of core

memory for execution.

Sample main program :

PROGRAM DRIVER ( OUTPUT )

IMPLICIT INTEGER (A-Z)

DIMENSION INDEX (1000)

CALL OPDISK (1000, INDEX)

CALL COMBAL (1)

CALL PARAL (1)

calls to other diagnostic routines

STOP

END

2.8
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III.

Tables Produced by the FORTRAN Analysis Package

The analysis of a Fortran task (program, subroutines, and user defined

functions) results in the generation of two distinct table types. First there

are the global tables that describe the Interactions and Interfaces of the

various program modules ofthe task. Included in this group are the task

directory (DIREC), the common block name table (CNTAB), and the parameter table

(PARTAB).

In the second table type are the local tables that describe a single

routine or function. Unlike the global tables, for which one and only one of

each table 1s generated for the task analysis, each routine or function analyzed

generates acomplete set of local tables. For each module there is generated a
symbol table (SYMTAB), name usage table (USETAB), array length table (ALTAB).the
predecessor and successor tables (NODTAB, SUCTAB, PRETAB), DO loop limits table
(DOTAB), and the storage allocation table (STALTB). Explanations of the local

and global table structures follow.
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LOCAL TABLES:

SYMTAB (5,1800) - (Symbol Table)

Name
(4 char.'s)

Word 1

1/2 wd.

USETAB
top
pointer

Word 4

1/2 wd.

USETAB

bottom
pointer

Name
(4 char.'s)

Word 2

1/2 wd. 1/2 wd.

STALTB or
PARTAB
pointer*

ALTAB

pointer

Word 5

1/2 wd.

Type
Code

Word 3

1/2 wd.

Class
Code

SYMTAB contains the names of all variables, labels, modules, and common

blocks that appear in the module. The names are hash coded and stored

1n the table one time only. The first two words of the table are used

for storing the name, four characters per word, left-justified, blank-filled.

The TYPE and CLASS codes, as listed below, are stored 1n word 3 of the

table for each name. Word 4 contains top and bottom pointers to USETAB,

the usage table, where each name 1s stored once for each time 1t appears

1n the module. The USETAB top pointer points to the entry for the first

occurrence of the name, and the bottom pointer points to Its last

occurrence. The lower half of word 5 contains a pointer to ALTAB, the

array length table, when the name 1n SYMTAB is an array. ALTAB contains

the dimensions of the array. If the name 1s not an array, the lower half

of word 5 Is zero. The upper half of word 5 can contain one of two types

of pointers. If the name is a common variable, a pointer to STALTAB, the
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storage allocation table, will be found in this place. If the name is a

function or subroutine name, a pointer to PARTAB, the parameter table,

is stored here. If the name is neither a function name, subroutine

name nor a common variable, this field is 0.

Class Code

Program name
Subroutine name
Statement function name

Array name
Function name

Undefined Label
Variable

Common Block name

Label

Integer Constant
Entry Point Name
PARAMETER variable
NAMELIST Name

Type Codes

Integer
Floating Point
Double Precision
Complex
Logical
Neutral

3.3
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1

2

3

4
5

6

7

10000 + statement number
of label definition

8

9

10
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NODTAB (3,1000) - (Node Table)

1/2 wd. 1/2 wd. 1/2 wd. 1/2 wd. 1/2 wd. 1/2 wd,
T

Statem't. ' USETAB
Type Cd. [Ptr.

Word 1

SUCTAB (1500)

1 wd.

Statement no.

• No. of

Success. ' Success.
Ptr. i

Word 2

| No. of
Pred. i Pred.

Ptr. '

Word 3

PRETAB (1500)

1 wd.

Statement no.

Statement no.

NODTAB, SUCTAB, and PRETAB together serve to link each node (each statement

is treated as a node) to its immediate successors and predecessors. The

index of NODTAB identifies the statement number of a node. The statement

type code for that statement is stored in word 1 along with a pointer to

the beginning of the USETAB list for this statement. Word 2 of NODTAB

contains a pointer to the list of immediate successors in SUCTAB and the

number of successors the node has. Entries in SUCTAB (SUCCESSOR PTR) to

SUCTAB (SUCCESSOR PTR%+ NUM of SUCCESSORS) points to statements that are

successors of the node specified. Word 3 contains the same information

for immediate predecessors of the node which are stored in PRETAB.

Special codes are stored in SUCTAB and PRETAB for certain transitions

where the successor or predecessor does not exist.
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SUCTAB

10,000

20,000

30,000

60,000

70,000

PRETAB

40,000

50,000

70,000

90,000

' SUBROUTINE reference

RETURN or STOP statement

END statement

transfer to an undefined label

transfer to an undefined D0-LOOP label

ENTRY statement

PROGRAM, SUBROUTINE or FUNCTION entry point

Predecessor is an undefined DO-LOOP label

Predecessor not found
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INDEX

1

2

3

4

5

6

7

8

9

10

11
12

13
14 END lnu «^
15

16

17
18

20 ENDF * ENDFILE
21 1
22 . J
23 REAL REAL
24 BACK * BACKSPACE «*
25 I
26 LOGI LOGICAL
27 FUNC FUNCTION
28 DIME DIMENSION

30 SUBR SUBROUTINE
31 DATA DATA H
32 PROG PROGRAM 1
33 DOUB DOUBLE PRECISION
34 CALL CALL
35 INTE INTEGER
36 COMM COMMON
37
38 ASSI ASSIGN
39 WRIT WRITE
40 EQUI * EQUIVALENCE
41 STOP STOP
42 REWI * REWIND Note: Index also in-
43 dicates statement
44 CONT CONTINUE
45 GOTO GOTO type code.
46
47
48 ENTR ENTRY # _currently ignored
8 PAUS *PAUSE "y PARSER
51 RETU RETURN
52 ASSIGNMENT STATEMENT
53 DO STATEMENT

STATEMENT TYPES

MATCH ENTRY FORTRAN St. Type

FORM * FORMAT

PRIN PRINT

IMPL IMPLICIT

NAME * NAMELIST

ENCO * ENCODE

DECO * DECODE

PUNC PUNCH

IF IF

COMP COMPLEX

EXTE EXTERNAL

BLOC BLOCK DATA

END END

READ READ



USETAB (2,2500) - (Usage Table)
1 bit

1/2 wd. 1/2 wd. ^ 1/2 wd 1/2 wd.

Back ' Forward
Pointer !Pointer

» ——

Word 1 Word 2

Each occurrence of a name in a module creates one entry in USETAB. The

statement number and use code (as listed below) for each entry are stored

in word one. Aback pointer to the last occurrence of the name is stored

in the upper half of word 2. For the first entry of aname, the back

pointer points to the address of the name in SYMTAB and the B-P code is 1.
Otherwise, the back pointer points to the previous entry in USETAB and the

B-P code is 0. The lower half of word 2 contains a forward pointer to the

next entry in USETAB. For the final occurrence of the name, the forward

pointer is 0.
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Use Codes

Declaration
Output variable (1n assignment statement)
Input variable (in assignment statement)
External output variable
External Input variable
Do loop index variable
Do loop starting index
Do loop ending index
Do loop increment value
Label definition
Label reference
Common Block entry
Data statement entry
Dimension statement entry
Type statement entry
Subscript

Function dummy parameter
Subroutine dummy parameter
Function actual parameter
Subroutine actual parameter
Conditional branch decision variable
External procedure reference
Variable referenced in ASSIGN statement

10000 +
name

Variable referenced in ASSIGNED GO
Variable referenced in COMPUTED GO
Label referenced in DO statement
I/O unit reference
FORMAT reference
Multiple return parameter
Switch variable in IF statement

TO

TO

statement

statement

3.8

0

1
2
3

4
5
6

7

8
9
10
11
12
13
14

address of array
1n SYMTAB

16

17
18
19
20

21
22

23

24
25

26

27
28

29

i

i

i
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Illustration of Interaction Between SYMTAB and USETAB

Example program

1
2

10
i

i

15

SUBROUTINE DUMMY

KOUNT = 1
i

IF- (KOUNT.EQ.IO) GO TO 50

KOUNT = KOUNT + 1

SYMTAB

3.9
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ALTAB (1,56) - (Array Length Table)

•1/2 vd 1/2 wd
is 0 if array has only 1 dimension

f DIM 3 exists.

ALTAB contains the dimensions of each array in the module. SYMTAB contains

apointer to the appropriate word of this table for each array stored in

SYMTAB. If the array has less than three dimension* only one word of

ALTAB is used. If a third dimension exists, it is stored in the next word

of ALTAB with a code 1in the high order 3 bits. All dimensions are stored

in integer format, right-justified in the appropriate field.

3.10

m

l

7*B.

i

WHS



DOTAB (3,50) - (DO Loop Limits Table)

1/2 word 1/2 word

statement
number

Label
Pointer

Word 1

1 1 16 bits
1
Incrementi
Value i

or SYMTAB •

Pointer !

1/2 word

Index
Pointer

Word 2

1 l 16 bits 1 1 16 bits

Terminal
Value

or SYMTAB

TT
Initial• I
iValue
or SYMTAB

jt Pointer ?!I Pointer

Word 3

Each DO statement generates one entry in DOTAB. The first

word of the entry contains the statenent number of the DO statement
and apointer to the end of the DO label in SYMTAB. The second
word contains the index and increment values, and the third word
contains the terminal and initial values of the DO index. Asso
ciated with each value is aone bit code to indicate whether the
value is an integer constant (code -0) or apointer to avariable
in SYMTAB (code -1), and aone bit code to indicate whether the

entry has positive or negative value.
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STALTB (2,100 )- (Storage Allocation Table)

1/2 wd.

CNTAB
pointer

1/2 wd.

SYMTAB

pointer

Word 1

1/2 wd. ,1/? wd.

Starting ,Storage
location i length

Word 2

STALTB contains one entry for each declaration of a common variable in a

common block. For each common block, the variables in that block are

entered serially according to the order in which they appear in the

C0MM0M BLOCK declaration. Apointer to the name of the variable in

SYMTAB is stored in the lower half of word 1and apointer to the name of
the conwon block in CNTAB is stored in the upper half of word 1. The
storage length (total number of words) of the variable is stored in the
lower half of word 2. (For example, if the variable is a2x10 array,

the storage length is 20.) The starting location of the variable, relative
to its common block)is stored in the upper half of word 2.
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TRIP (2,1000) - (Transition Pair Table)

3 bits

PREDECESSOR

or

pointer

WORD 1

T

C I
0 ISUCCESSOR.

D I or

E ' pointer
i -

WORD 2

TRIP is a temP6rary local table generated by the Front End to record

all program transfers.

Since the predecessor and successor may be undefined when a program

transfer is parsed, the predecessor and successor field may contain pointers

instead of statement numbers. The contents are identified by the code

field. Post-processing will convert pointers into statement numbers for

the generation of NODTAB, SUCTAB and PRETAB. The above configuration is

a layout of the TRIP table before post-processing.

Code

0 predecessor field contains predecessor statement number,

successor field contains a pointer to a label name in the

symbol table.

1 predecessor field contains a pointer to a label name in the

symbol table. Successor field contains successor statement

number.

2 predecessor and successor field are empty (zero). Reserve space

for DO-loop exit transition.
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3 both predecessor and successor field contain statement numbers.

4 external subroutine reference

predecessor field is the predecessor statement number,

successor field is empty (zero).

Special codes are stored in the successor and^predecessor field for

transitions where the successor or predecessor does not exist

Predecessor

40,000 entry statement

Successor

20,000 RETURN or STOP statement.

30,000 END statement.

After post processing by PPTRIP, the code field is eliminated and

all pointers are converted into statement numbers. The TRIP table printed

by Front End is the TRIP table after post-processing.
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GLOBAL TABLES

Name
(4 char's.)

DIREC (3,100) - (Directory)

Name
(4 char's.)

1/2 word

File
Number

Word 1 Word 2

1/2 word

Module
Number

The Directory is ahash coded' table which contains the names and associated
module numbers of each routine or function referenced in atask. The
following convention is used in assigning module numbers:

1## - Program
2## - Subroutine
3## - Function
4## - Block Data , ^ . .

The assignment of amodule number to aroutine takes place when the module
is defined. System supplied functions and undefined externals will not

be assigned module numbers.

The file number indicates-what file contains the local tables for amodule.
Only one set of local tables will be held in main memory at atime.
The main routine that is analyzed by the FORTRAN Front End is always
given the name "$MAIN$" so that aname will appear in the directory.
(Sometimes, the main program may not have aprogram name.)
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CNTAB (4,300) - (Common Name Table)

Common Blk. Name
(4 char's.)

Word 1

Common Blk.Name
(4 char's.)

Word 2

STALTB

top
pointer

STALTB
bottom

pointer

Word 3

Module No.

Word 4

The Common Name Table contains the names of all common blocks for all

modules. Each block name is storedina separate entry every time it 1s

declared. For each entry, pointers to the top and bottom of the list of

common variables for that block in STALTAB are stored in word 3of CNTAB.

Word 4 contains the module number in which the conmon block 1s declared.
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PARTAB (2000)- (Parameter Table)

c
1 1

1 I
0 1 MOD. , ARG. Pointer or

D i' NO. NO. i Constant type
E

1 ....

t-Y-f J V.
"V -> v

•V

3 bits 1/4 wd 1/4 wd 1/2 wd. - 3 bits

PARTAB contains one entry for every occurrence of an actual parameter or

dummy parameter in all modules. Pointers to the parameters in SYMTAB are

stored in serial lists, the first and last words of the list being marked

by special codes. The module number in which this procedure call or

definition appears is also stored with each entry.

Codes

0—Ptr. to dummy parameter in SYMTAB

1—Ptr. to actual parameter in SYMTAB

2—Ptr. to parameter list for next call of same routine

3—Ptr. to Sub. or function name in SYMTAB

4—This word marks end of current parameter list

5—This is a constant parameter. Pointer field contains constant type.

*Dummy parameters shall be defined as a parameter which occurs in a subrou

tine or function declaration. For example, in the statement

SUBROUTINE HELP (A, B, C)

A, B, and C are dummy parameters.

*Actual parameter shall be defined as a parameter which occurs in a call

to a subroutine or function, for example, in the statement

CALL HELP (X, Y, Z)

X, Y, and Z are actual parameters.
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IV. Notes on Table Sizes

In order to make FACES as flexible as possible, the system has

been designed in such a way that the table sizes can easily be changed

by the user. The table sizes as they exist now should be adequate for

most large, multi-module programs unless they exceed any of the limits

listed below. If a program does exceed one or more of these limits,

or if a table overflow message is printed, the table sizes can be

expanded according to the following instructions given in Section V.

Limits on Program Size with Current Table Sizes

Maximum number of modules: 100

Statements per module: 1000

Arrays per module: 56

DO statements per module: 50

Common variables per module: 100

Instructions for Changing Table Sizes

In order to change the size of a table, the user must do the

following three things:

(1) Change the initialization of the appropriate table length

variable in the BLOCK DATA subroutines of the FORTRAN FRONT

END and of the Diagnostic Package.* (The name of the Table

length variable is L followed by the first two or three

letters of the table name.)

(2) Change the dimension declaration of the table in all oc

currences of the common block in which that table appears

in the FORTRAN Front End and the Diagnostic Package
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* If a hash-coded table length (SYMTAB or DIREC) is changed, the prime

number associated with it and used in hash coding must also be changed

to equal the largest prime number less than the table length.

Rp
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\J File Handling Routines

In order to execute the diagnostic routines, tables produced by the

FORTRAN Front End must be stored in a file. However, different machines

have different system library routines for handling files. Even though

FACES is designed for easy transferability, subroutines using these sys

tem dependent file handling routines have to be modified when moved from

one installation to another. With well defined functions, these subrou

tines are well-insulated from the rest of the FACES system. Changing these

routines to adapt to a new working environment shouldn't cause any major

problems.

General File Structure

The FORTRAN Front End produces a set of local tables for each module

that is analyzed. Each set is written to the file immediately after a

module has been analyzed. Each table has a standard length (i.e. the entire

table is written to the file, even if it is not full). At the beginning

of execution, enough space is reserved at the beginning of the file to

store the three global tables. Then, at the end of execution, the global

tables are stored in the pre-reserved space. The structure of the tables

on file will finally appear as shown in the following diagram:

Global Tables

Local Tables
for Module #1

Local Tables
for Module #2
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File Routines

FORTRAN Front End:

SUBROUTINE FILSET*

FILSET prepares the file for writing, e.g. rewind and position

the file past the space reserved for global tables.

SUBROUTINE OUTLT (MODNO).

The FORTRAN Front End produces a set of eight tables for each

module that is analyzed. Each set is written to the file immediately

by OUTLT after a module has been analyzed. (Pointers to the last

used entry of local tables are stored in the first row of the correspon

ding tables.) MODNO specifies the module number. Local tables are

stored in the order indicated:

SYMTAB

NODTAB

SUCTAB

PRETAB

USETAB

ALTAB

symbol table
size = LSYM *5

node table
size = LNOD *3

successor table
size = LPS

SUCTABdX- ISUC

predecessor table
size = LPS
PRETAB (1) -e IPRE

use table

size = LAL
USETAB (1,1) 4r- INDUT-1

array length table
size = LAL
ALTAB (1) «- INDAL-1

5.2
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DOTAB

STALTB

DO table
size = LDO *3
DOTAB (1,1) <r- INDDO

storage allocation table
size = LSTAL *2
STALTB (1,1) «- INDST-1

SUBROUTINE OUTGT

OUTGT stores the global tables in the file after all the

modules have been analyzed. Pointer to the l$ast used entry of

some global tables are stored in the first row of the correspond

ing tables. Global tables are stored in the following order:

DIREC

CNTAB.

PARTAB

directory
size = LDIR *3

common name table
size = LCN *4
CNTAB (1,1) = INDCN

parameter table
size = LPAR
PARTAB (1) = IPAR-1

SUBROUTINE EOFRIT*

EOFRIT closes the file and prepares it for subsequent job or

job step. This routine is called by the Front End before it terminates

Diagnostic Routines

SUBROUTINE OPDISK

OPDISK prepares the file for reading. This is called by the

main program before any diagnostic routines are called.

File opening may not be required for some system file handling

routines.

* Opening and closing of a file may not be required for some system
file handling routines.
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SUBROUTINE READLTS (MODNO, NTABLE)

READLTS is called by the diagnostic routines whenever a local

table of a certain module is needed. The corresponding local table

is brought in by READLTS. MODNO and NTABLE specify the module and

table number respectively. Pointers to the last used entry in some

tables are retrieved from the first row of the corresponding tables.

Table Number

1 : SYMTAB (Symbol Table).
size = LSYM *5

2 : NODTAB (Node Table).
size = LNOD *3

3 : SUCTAB (Successor Table).
size = LPS
ISUC «- SUCTAB (1)

4 : PRETAB (Predecessor Table).
size = LPS
IPRE «- PRETAB (1)

5 : USETAB (Use Table).
size = LUSE *2
INDUT «- USETAB (1,1)

6 : ALTAB (Array Length Table).
size = LAL
INDAL <r- INDAL-1

7 : DOTAB (DO Table).
size = LDO *3
INDDO «- DOTAB (1,1)

8 : STALTB (Storage Allocation Table)
size = LSTAL *2
INDSTV- STALTB (1,1)

SUBROUTINF RFADGTS (NTABLE)

READGTS is called by diagnostic routines to bring in global

tables. NTABLE specify the global table number. Pointers to the

last used entry in some tables are retrieved from the first row of

the corresponding tables.
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Global Table Number

1 : DIREC (Directory).
size = LDIR *3

2 : CNTAB (Common Name Table).
size = LCN *4
INDCN<- CNTAB (1,1)

3 : PARTAB (Parameter Table).
size = LPAR
IPAR«- PARTAB (1)

Appendix B contains a set of file storage and retrieval routines

using CAL TSDISK. (A CAL system library routine which performs

random access disk input and output).

Calling Hierarchy

FORTRAN Front End

PARSER

FILSET OUTLT OUTGT EORFIT

Diagnostic Routines

MAIN PROGRAM

TRISET

LOAD

OPDISK READGTS READLTS
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y^ FORTRAN FRONT END DOCUMENTATION

General Description

There are three main tasks for the FORTRAN Front End; parsing, table

generation and program graph generation. The main routines for each task
are PARSER, TABS and TRANS respectively. The main routine for the entire

Front End is PARSER which also drives TABS and TRANS.

PARSING

Parsing is done on a statement by statement basis. Since program

modules analysed by FACES are assumed-to be compilable without any syntax

error, syntax checking is limited to aid information extraction. Statement

types* are identified by matching keywords (e.g. PRIN for PRINT statement).

Once the statement type is identified, special purpose parsing routine

designed to accept the syntax for that particular statement type is called

to extract and pass information to TRANS and TABS for making table entries

Generation of System Tables

Each occurence of a logical symbol (name or label) is recorded in

system tables by TABS (and related routines call by TABS).

TABS is called with the symbol name, the class, type and use code

passed as parameters. Class code identifies the symbol type (label,

variable, subroutine name etc.). Type code is assigned to variable or

function name to designate variable type (integer, logical etc.). Use

code determines how the symbol is referenced in the statement (subscript,

DO-loop index etc.). Based on this information, TABS will make the ap

propriate entries in the system tables. Detailed descriptions of table

* -Statement types are listed in Appendix D.
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structures can be found in section III of User Mammal.

Program Graph Generation

The FACES system represents program structure as a directed graph with

nodes representing program statements and edges representing lines of

program flow. Each statement is treated as anode and is given a(pseudo)

statement number as it is processed.

"Normal transitions" (i.e. the onlv_ successor of statement i is state

ment 1+1) are not recorded in the transition table (TRIP). Therefore, if

statement is not found in the TRIP table as a predecessor, normal tran

sition is assumed. Program transfers recognized by the parsing routines

are recorded in the TRIP table as "non-normal transition pairs" by sub

routine TRANS. "Non-normal transition pair" (i,j) represent permissable

transition from statement i to statement j.

While program transfers are parsed, their destination (statement

label) may be undefined at that point and i, jis recorded as undefined

labels. Post-processing of TRIP table by PPTRIP will convert these unde

fined labels into statement numbers for the generation of NODTAB, SUCTAB,

and PRETAB.
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Logical Function Alpha (CHAR)

This function determines whether the input parameter CHAR is a

letter A-Z. If it is a letter, the value .TRUE, is returned. Otherwise,

.FALSE, is returned.
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Flowchart for ALPHA
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r
FUNCTION BITSET(I,KB1,KB2) AND SUBROUTINE BITRET(IWD,ICD,IPM)

BITSET and BITRET are used to manipulate the left-most 2 bits

[ of the right half of a given word. They are used specifically in

p setting and retrieving the one-bit indicators in the DO loop table

^ (DOTAB).

[ BITSET is used in subroutine DORANG to set the proper bits

_ depending on parameters KBl and KB2. The contents of BITSET on return

l 1s the contents of input parameter I with one, two, or none of the

P following modifications: (1) If KBl = 1, the left-most bit of the

right half word is set to 1, (2) If KB2 = 1, the second bit of the

right half is set to 1. The contents of I remains unchanged.

F BITRET is called by subroutine LOCPRT to extract the one-bit in

dicators from DOTAB entries for printing purposes. From the right
SI

[ half word of parameter IWD, BITRET extracts the left-most bit and

m second from left-most bit, storing them in ICD and IB2, respectively.

^ The value of IB2 (0 or 1) is then used to set parameter IPM to the

m proper print character (+ or -).

Bit manipulation in BITSET and BITRET is accomplished by the FLD

L function.

[ Both bits retrieved by BITRET are reset to 0 in parameter IWD

_ on return.
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Subroutine BUFF(ISTART)

This routine stores an alphanumeric string from the end of a card

into the temporary buffer LBUF so that the next card can be scanned

without losing the string. The string is stored one character per word

and at most ten characters can be stored. Blanks are not stored. The

input parameter ISTART marks the starting point where the letters are

to be picked up and stored.
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Switch line
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K = 0

I = 1

* I = I + 1

Flowchart for BUFF

I > 60

'INDEX = ISTART - 1 + I

BLANK? K = K + 1
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Subroutine COMPLX(B)

This routine is called by SCAN to check for acomplex constant when '
aleft parenthesis is found. The characters following the left

parenthesis are scanned, and if acomma is found before aright parenthesis
(Indicating acomplex constant) the output parameter Bis set to .TRUE. . 1
Otherwise, B is set to .FALSE. .

i
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Subroutine CONS(IP) ' j

This routine is called by SCAN to check for integer, floating

point, double precision, holleri'ft, and logical constants and relational

and logical operators. If none of these is found, the output parameter 1

IP is set to 0. Otherwise it will be set to one of the values listed below:

iInteger 1

Floating Point 2

Double Precision 3

Hollerith Constant 4

Logical Operator 5

Lggical Constant 6

Relational Operator 9

6.10
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Flowchart for CONS
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FUNCTION CONST(N1,N2)

Function CONST performs transformation from the character code

of an integer to the value of that integer. Input parameters N1,N2

contain the character codes as an 8 character string - 4 characters m-

per word, left-justified, blank filled. The integer value is returned

as the value of the function. ]

CONST is machine dependent, since it converts character codes to ^

value. In particular, the CDC character codes assumed are 55s f°r blank

and 338-44ft for digits 0-9. Each character code for characters making up «

the integer is extracted by the FLD function.

I$W£

i

CSS

1

1

1
6.14



Integer Function CONVER (IARRAY,N)

This function converts a string of digits (in character code)

from input array IARRAY to their integer value. Input parameter N

indicates the number of digits to be converted (maximum 8). The integer

value is returned as the value of the function.
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Flowchart for CONVER

INTGR = 0

I = 1

1 = 1 + 1
I > 8 Return

I.DIGIT=(IARRAY(I)-33b)*(10**(N-I))
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Logical Function DIGIT (CHAR)

This function determines whether the input parameter CHAR is a

digit 0-9. If it is, the value of the function returns as .TRUE. .

Otherwise, the value is .FALSE. .
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Flowchart for DIGIT
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SUBROUTINE ERROR(L)

Subroutine ERROR is called by one of the parsing routines

when an error condition 1s detected. These errors are generally

syntax errors (in the source statement being processed) or conditions

which cannot be resolved by the parsing routines. If such a condition

occurs, the general procedure 1s to call ERROR to store an error

message Indicator (L) for the particular statement - identified by

statement number (STNO) - and to ignore the remainder of the statement,

Parameter L is an index to a table of error messages (see docu

mentation for PARSER). Array NERROR consists of two-word entries con

taining a message number (L) and statement number (STNO).

When called with L=999, ERROR prints the messages accumulated

for the FORTRAN module being processed.
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SUBROUTINE FARITH

Subroutine FARITH is called from PARSER to process arithmetic

and logical statements (also referred to as assignment statements),

which have the form

v=e

where v 1s a subscripted or unsubscripted variable and e is an

arithmetic or logical expression. FARITH also processes statement

function definitions, which have the form

f(a^ ,ap>•••,a_)=e

where f 1s the function name, a,^,..^ are dummy parameters, and

e 1s an expression.

If v is a simple (unsubscripted) variable, it 1s passed to

subroutine TABS with class code 6 (variable), type code 5 (neutral),

and use code 1(output variable 1n assignment statement). Otherwise, ""j

the entity v (or f) in the above form is passed with class code 4

(function name), type code 5 (neutral), and use code 1 (output

variable 1n assignment statement). In this latter case, the ambiguity «*

between variable name and function name is resolved by TABS, I.e. 1f

the name has been declared as an array name, the class code (KC) 1s J

changed to 3 (array name). The value of KC after the call to TABS

then determines whether the following parenthesized 11st contains sub

scripts (use code 15) or dummy parameters (use code 16); the value of

parameter MODE is set to 15 or 16 accordingly, and the 11st 1s pro

cessed by subroutine SEXP. If the list 1s a parameter 11st, a special

6.20
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call to TABS (with MP0P«1) 1s made to indicate the end of the

11st.

The expression e 1s also processed by subroutine SEXP. The

parameter MODE to SEXP is set to 2 1f the statement is an assignment

statement, Indicating that names found 1n the expression are used

as Input to an assignment statement. .If the statement is a function

definition, MODE is set to 16, Indicating that names found in the

expression are dummy parameters.
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SUBROUTINE FASS

Subroutine FASS is called from PARSER to process ASSIGN

statement, which have the following form:

ASSIGN n TO m

where n 1s a statement number and m is a switch variable.

FASS currently Ignores n and stores m (passes m to TABS)

with class code 6 (variable), type code 5 (neutral), and use

code 22 (variable reference 1n ASSIGN statement).

Since the ASSIGN statement appears as one continuous alpha

numeric string (1n the TSTAB array), subroutine SHIFTY 1s used to de

termine the first character of m (first character following the "0"

in "TO") and to extract the characters of m.
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SUBROUTINE FCALL

Subroutine FCALL is called from PARSER to process FORTRAN

CALL statements, which are assumed to have the form:

CALL S(a1,a2,...,an)

or CALL S

where S is the subroutine name or entry point and a,,a2*...»an are

the actual arguments. Additionally, a check is made for the form

CALL EXIT.

The subroutine name or entry point name is passed to sub

routine TABS with class code 1 (subroutine name), type code 5

(neutral), and use code 21 (external procedure reference in CALL

statement). The argument list is processed by subroutine SEXP with

parameter M0DE=19, indicating list items are subroutine actual para

meters.

A transition from the CALL statement to an external point

(subroutine or entry point) is created in the program graph through

a call to subroutine TRANS (with M0D=5). If a CALL EXIT is recognized,

a call to TRANS is made with M0D=3.
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SUBROUTINE FCOMON

COMMON/X1/a1, a2, ..., aj^fa^l, ..., a^

where X. represents a block name and a. represents a variable or array

name or array declaration. This form may appear somewhat different when

variables are assigned to blank common; first, the string "/X^" may be

omitted so that the list a.,, a2, ..., an is assigned to blank common, and

secondly the appearance of two slashes with no block name between them

assigns the variables which follow to blank common. Recognition of the

various combinations of these forms is the major function of FCOMON. If

blank common is being assigned, a block name consisting of all blanks is

passed to subroutine TABS, indicating that the succeeding variables are

assigned to blank common.

Each variable or array list (a., a2> ..., an) is processed by sub

routine LISTP. FCOMON extracts the first variable of a list, sets the

use code (11 for common block entry) and passes control to LISTP, which

processes the list and returns to FCOMON when a slash or end of statement

is reached.

Common block names are recognized by FCOMON and passed to subroutine

TABS with class code 7 (common block name) and use code 0 (declaration).
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SUBROUTINE FDATA

Subroutine FDATA is called from PARSER to process FORTRAN DATA

statements, which are assumed to have the general form

DATA v1M1/v2/A2/, ..., /vn/£n/

or DATA v^J^, v^l^, ..., vjlj

where v. is a variable list and %. is a literal list. The variable lists

are processed by subroutine lOLIST (lOLIST is called once for each variable

list). Literal lists are simply ignored.

In order to interface with lOLIST, the string DATA stored in the first

row of TSTAB is eliminated. The first data variable is shifted left to fill

the empty space. When lOLIST is called, JTST and JISS (pointers associated

with TSTAB and ISS resp.) point to the first data variable in the list.

For example: DATA NUMBER, ALPHA /1,2.0/

UPON ENTRY BEFORE lOLIST IS CALLED

TSTAB ISS TSTAB ISS

DATA NUMB V NUMB ER V

ER V V

ALPHA A »

V

/

I

ALPHA A 9

V

/

I
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SUBROUTINES FDIME

Subroutines FDIME is called from PARSER to process FORTRAN DIMENSION

statements:

DIMENSION vjljvjlj ..., v /£ /
J- J- I I n n

where v± represents a list of array declarations, and £. represents a

literal list. Since the v± and Z± lists appear the same as those in type

statements, they are processed by subroutine LISTP, the list processor for

type statements. Thus the only function of FDIME is the extraction of the

first variable in the list and setting of the use code (13 for use in

DIMENSION statement). This information is passed to LISTP, which processes

the remainder of the statement.
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SUBROUTINES FPO AND DORANG

Subroutine FDO is called from PARSER to process FORTRAN

DO statements, which are assumed to have the form

DO n i=m-,m2,m3

where n is the label of the terminal statement of the DO loop, 1 1s

the index variable, and m1,m2,m3 are the initial, terminal, and in

crementation parameters, respectively. Index variable 1 is assumed

to be an unsigned, unsubscripted, integer variable, and each index

parameter, m., may be a signed or unsigned integer constant, a signed

or unsigned unsubscripted integer variable, or a signed or unsigned

PARAMETER variable.

Subroutine FDO extracts the label and Index variable from the

DO statement and passes them to subroutine TABS with the proper codes

for storage in the FACES tables. Since the portion "DO n i" 1s stored

(by SCAN) in the temporary storage table (TSTAB) as one continuous

character string, subroutine SHIFTY is called to extract the character

strings for "n" and "1". Subroutine DORANG is then called to process

the range parameters mpnujiiu.

DO statement entitles with symbolic names are stored in the

FACES tables by subroutine TABS just as those found in other FORTRAN

statements. However, an additional table (DOTAB) is maintained for

easy access to information regarding DO loops found 1n a FORTRAN

module. DOTAB contains a 3-word record for each DO loop and has the

following form:
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DOTAB (1,1):

DOTAB (2, I) :

DOTAB (3, I) :

Statement number
of DO statement

* + Incrementation
parameter

Pointer to SYMTAB
for label reference

Pointer to SYMTAB
for index variable

*+ Terminal parameter *+ Initial parameter

h word is word

* 1-bit Indicator -

0 Indicates contents 1s an Integer constant

1 Indicates contents is a pointer to a
symbolic name 1n SYMTAB

+ l-b1t Indicator -

0 Indicates parameter 1s unsigned or is
preceded by ••+" in the DO statement

1 Indicates parameter is preceded by "-"
1n the DO statement

The statement number of the DO statement is the sequential number

assigned by FACES. The label reference and index variable refer to

"n" and "1" 1n the above statement form -their symbolic names are found

1n SYMTAB at the locations specified by the DOTAB entries. The Initial,
terminal, and Incrementation parameter refer to "m1,m2,m3" in the above
statement form. For each parameter, if a constant is found, the value

of that constant is stored in DOTAB; if avariable 1s found, the

address to SYMTAB for the symbolic name is stored and the indicator bit

1s set. An additional Indicator bit is set if a"-" 1s found preceding
the parameter.

Entries 1n the first word of a DOTAB record are made by sub

routine FDO while entries in the second and third words are made by
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subroutine DORANG. The necessary bit manipulation and shifting are

performed by functions BITSET and HISTOR, respectively.

Subroutine DORANG may also be called from subroutine lOLIST

when an implied DO loop is encountered in an I/O list. Entries in

DOTAB are made 1n the same manner as in DO statements except that no

label reference will be present.
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SUBROUTINE FENTRY

Subroutine FENTRY is called from PARSER to process ENTRY statements,

which have the form:

ENTRY ff(bn,b0,...,b )
12 n

where ff is the symbolic name of the entry point and b-,b9,...,b is a

list of formal (dummy) parameters.

The entry point name is extracted from the symbol string in TSTAB

by subroutine SHIFTY and passed to subroutine TABS with class code 9

(entry point name), type code 5 (neutral), and use code 0 (declaration).

Formal parameters are recognized by FENTRY and passed to TABS with

class code 6 (variable), type code 5 (neutral) and use code 16, 17

(function or subroutine dummy parameters). A special call to TABS is

made after the last name is processed with MPOP = 1 to indicate the end

of the parameter list.

Finally a call is made from FENTRY to subroutine TRANS (with LOC=0

and M0D=7) to record a transition from an external point to the ENTRY

statement.
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SUBROUTINE FGOTO

Subroutine FGOTO is called from PARSER to process FORTRAN GOTO

statements, which are assumed to have the following forms:

Unconditional: GO TO n

Assigned : GO TO m

GO TO m, (n^ng.-.^n^)

Computed : GO TO (Kpkg,... »kj),1

where n is a statement number, m is a switch variable, n^r^f-tn^

is a list of statement numbers, kltk2t...»kj are statement numbers or

switch variables, and i is a nonsubscripted integer variable.

The above forms are recognized by FGOTO and the various enti

ties found are passed to subroutine TABS for proper storage in the

FACES tables; TABS also initiates procedures for recording the

proper transitions in the program graph.

The following summarizes the information passed to subroutine

TABS for the entities in the above forms.

n class code 5 (label)

type code 5 (neutral)

use code 10 (label reference)

m class code 6 (variable)

type code 5 (neutral)

use code 23 (variable reference in assigned
GO TO)
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nifn2,...,nk class code 5 (label)

type code 5 (neutral)

use code 10 (label reference)

1' 9* • •• * "i

1f st. number: class code 5 (label)

type code 5 (neutral)

use code 10 (label reference)

1f switch

variable: class code 6 (variable)

type code 5 (neutral)

use code 24 (variable reference in
computed GO TO)

i t class code 6 (variable)

type code 5 (neutral)

use code 24 (variable reference in
computed GO TO)

6.42



pn

l4-ei*\

S-fere. error

r
Ex if

P

r

F 0 OTO

X»iif ia// Hcvf7oH
5a f NAME:*

"GOT

5"-fore ^UM+e-K
variolic name

6ef -ncich

sfccfewenT
/Atwi

6.43

J&.

•nuioiker

Exif

5*terc error

$ro>rm> error



FGOTO (co„f.)

G«.f "hcic/v
5m4ewi«»\7"
/few

Siore. error

i
Extl-

Ve*

6.44

C fabeJ )

Sfore su\ich
VA.ria.1* /e
-name.

Store, error

I
£x.y-

Gef -ne*f
54a-f«m€KT-

->-

->•

5fare. |H«/ex
variable o-P

tt
COHt

_C3lQ

Exif



SUBROUTINE FIF,(PARAM)

Subroutine JFIJF is called from PARSER to process FORTRAN IF statements,

which have one of the following general forms:

Arithmetic IF: IF ({arithmetic expression >) n^i^,^

One Way Logical IF: IF (< logical expression > ) (statement >

Two Way Logical IF: IF (< logical expression > ) n^i^

where n ,n ,n are statement numbers or switch variables, or are omitted.
•L £* J

The arithmetic or logical expression is processed by subroutine SEXP;

the parameter (MODE) to SEXP is set to 20, indicating names in the ex

pression are stored with use code 20 (conditional branch decision variable),

The distinction between an executable statement and statement labels

following an IF expression is made by the presence or absence of an integer

following the ")" in the above forms, i.e. i^ is an integer. If ^ is a

switch variable, FIF will currently mistakenly recognize the statement as

a logical IF. Since the occurrence was judged to be rare, and since a

more involved recognition process is required to resolve the situation,

the current version of FACES restricts i^'to be an integer. However, the

necessary modifications could be made if required by more frequent use of

switch variables.

The transfer labels n and n may be statement numbers or switch

variables, or may be omitted. If a transfer label is a statement number,

it is passed to TABS with class code 5 (label), type code 5 (neutral),

use code 10 (label reference). If a transfer label is a switch variable,

it is passed to TABS with class code 6 (variable), type code 5 (neutral),

and use code 29 (switch variable in IF statement).
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If a.logical IF statement is recognized, a call (with M0D-4) is made

to subroutine TRANS to allow transitions in the program graph from the IF

statement to the following two statements. Additionally, the value of

parameter PARAM is set to 1 to indicate to PARSER that a logical IF was

detected; PARSER then assigns a new number to executable statement ,

effectively splitting the logical IF into two nodes^'in the program graph.

Output parameter PARAM remains 0 if an arithmetic IF is detected

by FIF.
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SUBROUTINE FIMP

This routine processes IMPLICIT type statements. A table (array

LTRS) of twenty six entries is used to store the information in the IMPLICIT

statement. Each entry in the table corresponds to one letter of the

alphabet and each contains five one-bit fields:

bit set

1 integer

2 real

3 double precision

4 complex

5 logical

When an IMPLICIT statement is encountered, FIMP scans the statement,

determining the type specification and the letters to be implicitly typed.

It then marks the appropriate fields in the LTRS table. For example, for

the statement

IMPLICIT INTEGER (A-C)

the integer fields of the entries for" A, B, and Cin the LTRS table would

be marked to indicate that the letters are implicitly typed integer.

6.49



Determine type.
Set N accordingly

iMove past "(".

Get next letter.
^ Set appropriate

field in LTRS.

xharactei

next

character

Flowchart for FIMP

Process range
of letters

Change type
codes for
names already*
in SYMTAB.

6.50

-* Return j



SUBROUTINE FIRST

Subroutine FIRST is called from PARSER to perform a pre-scan of the

first statement of a FORTRAN program module. Its purpose is to prepare

the parser to parse the next module. Cards that are not module declaration

statements (program, subroutine, function or block data statements) are

ignored by FIRST.

Module identification is accomplished in the following manner.

Subroutines, functions, and block data are recognized by the key words

SUBROUTINE, FUNCTION, and BLOCK DATA in the first statement. Since a

FUNCTION statement may also contain a type specification, a check is made

for the key words INTEGER, LOGICAL, COMPLEX, DOUBLE PRECISION, REAL

preceding FUNCTION.

If a.subroutine, function, or block data module is recognized, no

action is taken, since module identification information is assigned in

FSUB, FUNCI, or PARSER for these module types. If none of these modules

is recognized, the subsequent statements are ignored (skipped) until a

module declaration statement is reached.
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INTEGER FUNCTION FLD (IPOS, N, IWORD)

Integer Function FLD is used for bit string manipulation. The position ^

and width of the bit string to be accessed are specified by IPOS (0<IP0S£59) and

N (I1N560). IWORD is an integer variable. The bit string to be accessed is N

bits wide and starts with the IPOS'* bit of IWORD and returned as the value

of FLD. If IPOS or N is out of the range specified, FLD is set to 0 upon return.

The bits of IWORD are counted from left to right (leftmost bit is 0).

FLD depends on the word length of the machine used.

1
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SUBROUTINE FPRPU

Subroutine FPRPU is called by PARS ER to process FORTRAN PRINT and

PUNCH statements.

PRINT f, list

PUNCH f, list

where f = format label.

list = a list of variables or arrays separated by commas.

The format label is extracted by FPRPU. The format label is assumed

to be the label of a FORMAT statement or the name of an array that contains

FORMAT specifications. If an integer is found, it is assumed to be a label

and is passed to TABS with class code 5 (label), type code 5 (neutral), and

use code 27 (format reference); if a variable is found, it is passed to

TABS with class code 6 (variable), type code 5 (neutral), and use code

27 (format reference).

The list of variables to be printed or punched are processed by a call

to subroutine lOLIST with I0F=3 to indicate this is a call from FPRPU.
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SUBROUTINES FREAD

Subroutines FREAD is called by PARSER to process FORTRAN I/O state

ments. The main function is to recognize the various forms for READ

statements and to call subroutines IOARGS and lOLIST when argument lists

and I/O lists are encountered. The following forms are recognized:

READ (argument list) list

READ INPUT TAPE unit, f, list

READ f, list

READ TAPE unit, list

where argument list has the form

unit, f, ERR=it1, END=&2

where I is the next statement for execution if error is detected in READ/WRITE

A7 is the next statement for execution if EOF

Entities extracted by FREAD, are the unit reference (unit) and the

format reference (f). The unit reference is assumed to be either an integer

constant or a PARAMETER variable. If a constant is found, it is simply

ignored; if a variable is found, it is passed to TABS with class code 10

(PARAMETER variable), type code 0 (integer) and use code 26 (unit reference).

The format reference is assumed to be the label of a FORMAT statement or

the-narae of an array that contains FORMAT specifications. If an integer is
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found, it is assumed to be a label and is passed to TABS with class code

5 (label) , type code 5 (neutral)^, and use code 27 (format reference) ; if

a variable is found, it is passed to TABS with class code 6 (variable),

type code 5 (neutral), and use code 27 (format reference).

The argument list and I/O variable list are processed by subroutines

IOARGS and lOLIST, respectively (see documentation for these routines).

i

"l»W£i
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SUBROUTINES FREAL, FTYPE(KT)

Subroutines FREAL and FTX-PE are called from PARSER to process

FORTRAN type statements. The general form for type statements is

" fc WW •••'W

where t stands for INTEGER, REAL, DOUBLE PRECISION, COMPLEX, or LOGICAL:

v± represents a list of variables, arrays (with or without dimensions),

function names, and ENTRY names; i represents a literal list, i.e., a

list of constants which are to be assigned to the last variable or array

in the variable list.

An additional function of FTYPE and FREAL is the recognition of

statements of the form

type FUNCTION f (a-, a,, ..., a ).
x z. n

Thus a check is made for the presence of the character string "FUNCTION"

and, if found, the function name (f) is extracted and passed to subroutine

FUNCI for processing of the remainder of the statement.

Subroutine LISTP is called by FREAL and FTYPE to process variable and

literal lists, i.e. that portion of the statement following the type (t)

in the first form.

The various type statements are handled in the following manner.

PARSER recognizes the keyword of particular type statement (INTE, REAL, DOUB,

COMP), sets the type code (KT) accordingly, and passes control to subroutine

FTYPE. Since there is no break character between the type specification and

the first name in the list (e.g. INTEGER X appears as one continuous char

acter string in array TSTAB), FTYPE extracts the first name (using subroutine
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SHIFTY) and passes, it, along with, the type code and use code (14 for type

statement entry), to LISTP for processing of the remainder of the statement,

REAL statements are an exception, since the 4 characters of "REAL" are

stored in .exactly one word of TSTAB: consequently, no shifting is required

to extract the first list item, and REAL statements are processed be FREAL

and LISTP rather than FTYPE.
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SUBROUTINES FWRITE

Subroutines FWRITE is called by PARSER to process FORTRAN I/O state

ments. The main function is to recognize the various forms for WRITE

statements and to call subroutines IOARGS and lOLIST when argument lists

and I/O lists are encountered. The following forms are recognized:

WRITE (argument list) list

WRITE OUTPUT TAPE unit, f, list

WRITE TAPE unit, list

where argument list has the form

unit, f, ERR=£_, END=£

where I. is the next statement for execution if error is detected in READ/WRITE

&« is the next statement for execution if EOF

Entities extracted by FWRITE are the unit reference (unit) and the

format reference (f). The unit reference is assumed to be either an integer

constant or a PARAMETER variable. If a constant is found, it is simply

ignored; if a variable is found, it is passed to TABS with class code 10

(PARAMETER variable), type code 0 (integer) and use code 26 (unit reference).

The format reference is assumed to be the label of a FORMAT statement or

the name of an array that contains FORMAT specifications. If an integer is
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SUBROUTINE FSUB

Subroutine FSUB is called from PARSER to process FORTRAN

SUBROUTINE statements, which have the following form:

SUBROUTINE Sfapag, ...,an)

where S is the subroutine name and a1,a2,...,a is a list of formal

(dummy) parameters.

Since the SUBROUTINE statement is the first statement of a sub

routine module, the FACES module identification is updated by FSUB,

i.e. the sequence number (NSUB) and file number fJFILE) are incre

mented and the module number is set to NSUB+200 (subroutine modules

are identified by module number in the range 201-299).

Subroutine SHIFTY is used to extract the subroutine name, which

is passed to subroutine TABS with class code 1 (subroutine name), type

code 5 (neutral), and use code 0 (declaration).

Names of formal parameters are recognized by FSUB and passed to

TABS with class code 6 (variable), type code 5 (neutral), and use

code 17 (subroutine dummy parameter). A special call to TABS is made

after the last name with MP0P=1 to indicate the end of the parameter

list.

Formal parameters are assumed to be symbolic names; multiple

returns ($ used as argument in connection with RETURN K) are not

currently recognized by FACES.
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SUBROUTINE FUNCI(X,KT,KU)

Subroutine FUNCI is called from PARSER or a type statement

processor to process FUNCTION statements, which are assumed to be of
the following form:

tFUNTION f(bj,b2, ....bn)

where trepresents the type (INTEGER, REAL, DOUBLE PRECISION, COMPLEX,
or LOGICAL) and may be omitted, fis the function name, and
bl,b2 Bn are formal (dummy) arguments. The formal arguments are
assumed to be symbolic names; multiple returns ($ used as argument
In connection with RETURN K) are not currently recognized by FACES.

FUNCTION statements are recognized by PARSER or by a type

statement processor (FTYPE, FREAL); these routines extract the
function name from the symbol string in array TSTAB and pass this name

to FUNCI through parameter X, athree word array. In addition, the
type and use codes are passed to FUNCI through parameters KT, KU,
respectively. If FUNCI is called from FTYPE or FREAL, the type code
(KT) will be set according to the particular type (t) recognized and
the use code (KU) will be set to H (entry In type statement). In this
case the function name will be passed to TABS once as adeclaration
(use code 0) and once as atype statement entry (use code 14). If
FUNCI is called from PARSER, the type code will be 5freutral) and use
code will be 0 (declaration). In this case only one call 1s made to

subroutine TABS for the function name.
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Since the FUNCTION statement is the initial statement of a

module, subroutine FUNCI updates the module identification in

formation; i.e., the sequence number (NSUB) and the file number

(NFILE) ARE INCREMENTED AND THE MODULE NUMBER (MN) is set to

NSUB+300 (FUNCTION modules are identified by module number in the

range 301-399).

Each formal parameter (b^ in the above form) is recognized by

FUNCI and passed to subroutine TABS with class code 6 (variable),

type code 5 (neutral), and use code 16 (function dummy parameter).

A special call to TABS is made after the last parameter with MP0P=1

to indicate the end of the parameter list.

6.66

i

i



PI

pn

"IP

fU

FUNCI and FSUB

Ca/I T??GS
for ev\oi of"

W
t

Exif

•file- -viuvMiaeri
$4vrc •fvnc.Ti&Yi

or Svlocovtwe-
•v\av*\e*

Ser o.rqumeM'f"
TtwmbW

Ge.f <-nexf-
5fa-fevn€w"f*

or ST&rremem

Xwcre«*«nT^

£^ore paramrtt

6.67

S-Zore. errt^r
-message.



1
SUBROUTINE GLOPRT

: " ' ]
this routine is called to print the three global tables:

DIREC - directory, CNTAB - common name table, and PARTAB - parameter 1

table. x ' _ ™

DIREC is a hash coded table. Only non-empty entries are printed.

i

i

"i
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Subroutine HASH (INFLAG, NAM1/NAM2)

This routine computes the hash code for entering a name 1n SYMTAB.

The variables NAMl and NAM2 contain the character code (left-justified,

blank-filled, four characters per word for the name to be stored. The

hash address is calculated accordlngtto the following formula:

u u- -iJ MOD .NAMl + NAM2 TnBTMr, ,Hash address » ( g , IPRIME) + 1

where NAMl and NAM2 have been right-justified, zero-filled'and IPRIME 1s

the largest prime number less than the length of SYMTAB. If a collision

occurs (another name already stored at the hash address), the name 1s stored

in the next blank table entry. The parameter INFALG is used to Mdlcate

whether the name has already been stored in SYMTAB. If it has, INFLAG

1s set to 1; otherwise it is 0. In either case, common variable NADDR

contains the index to SYMTAB at which the name is stored.

The hash address returned depends on the internal character

representation of the machine used.
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FUNCTION HASHIN(N) ^

Function HASHIN computes ahash index based on the sum of the third

and fourth characters of a given character string. The character string

is contained in input parameter N, 4 characters per word, left-justified.

The formula for the hash index is

HASHIN «^3rd char of N+4th char of N+10

The value returned is used by PARSER to index the table of key words
C

(MATCH, Appendix ;).

The value returned depends on the internal character representation

of the machine.
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SUBROUTINE IOARGS

Subroutine IOARGS is called from FREAD and FWRITE to process the

argument list for READ and WRITE statements. The form for the argument

list (see documentation for FREAD, FWRITE, FPRPU) is the following:

(unit, F, ERR=£1, END=0 where unit = I/O unit number

F = format label

I. = next statement for execution

if error detected in the I/O

operation

I = next statement for execution

if EOF

The unit reference (unit) is assumed to always present while any combina

tion of the remaining arguments may be omitted in the I/O statement.

The unit reference is assumed to be either an integer constant or a

PARAMETER variable. If a constant is found, it is simply ignored; if a

variable is found, it is passed to TABS with class code 10 (PARAMETER

variable), type code 0 (integer), and use code 26 (unit reference).

The format reference is assumed to be the label of a FORMAT statement

or the name of an array that contains FORMAT specifications. If an

integer is found, it is assumed to be a label and is passed to TABS with

class code 5 (label), type code 5 (neutral), and use code 27 (format

reference); if a variable is found, it is passed to TABS with class code

6 (variable), type code 5, and use code 27. Reference to a namelist name

is not currently recognized, since FACES does not currently recognize

NAMELIST statements.
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For the arguments ERIW^ and ERR-*2,_ l± and %2 represent labels "|
of statements to which control can be transferred. Thus the label names

for %and £? are passed to TABS with use code 10 (label reference), type

code 5 (neutral), and class code 5 (label). **

Control is returned from IOARGS to FREAD or FWRITE upon recognition

of the ")" representing the end of the argument list. |
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SUBROUTINE IOLIST(IOF)

Subroutine lOLIST is called from an I/O statement processor or the

DATA statement processor to process I/O variable lists. Input parameter

IOF is a use code indicator which may have the following values:

IOF * 3 If called from FWRITE or FPRPU

Indicates names in list are external output variables

IOF - 4 if called from FREAD

Indicates names in list are external input variables

IOF = 12 if called from FDATA

Indicates names in list are assigned data in a

DATA statement

List elements are assumed to be subscripted or unsubscripted variable,

array names, or implied DO-loops.

Since nesting is allowed in the I/O list (e.g. implied DO Loops), a

use code stack (STACK) is maintained to record the use code for names found

at the various levels of nesting. The initial entry in the stack is the

value of IOF (namely, 3, 4, or 12 as described above), since names at the

highest level are list elements. When a (is found after a variable name,

the STACK is pushed and STACK (TOP) = 15 (use code for subscripts). If a

(is found and is not after a variable name, then the STACK is pushed and

STACK (TOP) = STACK (TOP-1). The variable PC is used as the index to STACK

as well as representing the parentheses count. Each variable name found

in the I/O list is passed to subroutine TABS for storage in the FACES table,

The following example illustrate the use of the use code stack (STACK)

and PC. Consider the following PRINT statement.

PRINT 10, (((ARRAY(L,M,N), L=l, 10), M = 1, 10), N = 1, 10).

a n
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whP.n the first- L is reached. When the second T, is reached

STACK (1) « 3 initialize to value of IOF STACK (1) «= 3

STACK (2) » 3 STACK <2) s 3

STACK (3) - 3 STACK <3) " 3

STACK (4) = 3 STACK W = 3

STACK (5) « 15 PC_" 4

PC « 5

Implied DO-loops are assumed to be of the form (L^, i^m^m^ii^) ,

where L is an I/O list element and i^.m^n^ is the same as in aDO

statement (see documentation for FDO, DORANG). Identification depends on

the recognition of "»" following asimple variable name. When this condi

tion occurs, the variable represented by i is passed to subroutine TABS

with class code 6 (variable), type code 0 (integer), use code 5 (DO-loop

index); The FACES assigned number for the I/O statement is then stored

in the DO-loop table (DOTAB) and subroutine DORANG is called to process

the string m- jHUjnu.

Exit from subroutine lOLIST occurs upon recognition of the end of

the I/O statement (if called from FREAD, FWRITE, FPRPU) or a slash (/)

(if called from FDATA). '
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SUBROUTINE LISTP (X, KTT, KUU).

Subroutine LISTP is a parsing routine which processes variable lists

found in COMMON, DIMENSION and TYPE (INTEGER, REAL, etc.) statements.

X, KTT and KUU are input parameters. Variable from different state

ment types are identified by KUU:

KUU = 11 variable defined in a COMMON block

= 13 « " " " DIMENSION statement

_ 14 '» " " " TYPE statement

X is a three word array containing the first name in the list to be

processed. KTT is the type code for the variables found in the list.

LISTP extracts the variable names in the list and pass the names to

subroutine TABS for storage in the FACES tables. Dimensions of arrays

are recognized and passed to TABS in array DIM (in common block TAPAR);

the current version of FACES allows only three dimensions for arrays.

Variables used as dimensions are recognized and stored with use code 15

(subscripts). Literal lists are currently ignored.

If a slash is encountered during parsing, one of the following actions

will be taken:

i). If the variable list of a type statement is being processed,

call TABS with class code 6 (variable), type code KTT and use code 12

(entry in a data statement) to indicate that the last variable or array

has been initialized. Scan over the literal list and process the next

variable list if there is one.

ii). If the variable list of a common block is being processed, return,
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found, it is assumed to be alabel and is passed to TABS with class code J,
5 (label), type code 5 (neutral) ,and use code 27 (format reference); if

a variable is found, it is passed to TABS with class code 6 (variable),

type code .5 (neutral), and use code 27 (format reference).

The argument list and I/O variable list are processed by subroutines

IOARGS and lOLIST, respectively (see documentation for these routines).

i
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SUBROUTINE LOCPRT (MODNO)

This routine prints the local tables: SYMTAB, USETAB, ALTAB,

DOTAB, NODTAB, SUCTAB, PRETAB, and STALTB for the module specified by

MODNO.

SYMTAB is a hash coded table, only non-empty entries are printed,
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Flowchart for LOCPRT
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DIMENSIONX(3)

KA*=(1)=X(1)

\6ME(2)=X(2)

<C=6
KT=<TT

KU=KUU

IF(JISS.LE.INSJSCTC2
CALLTABS(KC,KT,KU)
BrTURN

:**************«**********************ass******ass3*a****tt*******£
eretzc»v»

£*****xc**:

CCHECKFCRARRAY
C***i********>=***************************ft**4rtfi

2!c(ISS(JISS).NE.HLP)G0TO6
C***¥******************************************=:=•**********************£
CSTCPE3IMEN5IONSOFARFAYC
C*****»***************!!****************************************:********£•

KC=3

JISS=JISS<-1

7=0

D!"(1)=0

DIV(2)=0

DIM(3)=0

3IF(ISS(JISS).NE.HI)G0TO4
T=I4-1

DI^(I)=C0NST(TSTAB(1,JTST),TSTAB(2,JTST))
JTST=JTST+1

4Ic(ISS(JISS).EO.HCp)GOTO5
I-USSUISS).NE.HV)GOTO40

X***************************************************************£
uCTOK)CDCrtCIcnOVA1/ADTAQicc»ur>uurr1•crTv»r.i-«i,r>.•i-r-*•

!***«***«*************£

c******* I_***********************************************«*******#**************(-

CDIMENSIONSPECIFIEDBYAVARIABLE.SAVENA"E,CLASS,TYPEAMDUSEC
CCGDEOFTHEARRAY.MAKEANENT©YOFTHFSJ3SCRIPTIVTABL=S.r
CCLASS=VARIABLE~r CLASS=VARIABLE

CTYPE=NEUTRALC
CUSE=SUBSCRIPT~
C********************4************************itssc********-,***,**^*****^^

~E"Pl=NAME(l)

T=*P2=NA»*E<2)

TE«P3=KC
7EMP4=KT

TEMD5=KU

NAVE(1)=TSTAB(1,JTST)
NAVE(2)=TSTAe(2,JTST)
KC=6
KT=5

Ml=15

CALLTAES(KC,KT,KU)
******A*************aa************************

C
*****r;

NAME!1)=TEMP1

NAME(2)=~EWC2

KC=TEMP3

KT=TEMP4

KtJ=TEMP5

40JISS=JISS.«-1

!r(I.LT.3JG0TC3

.^:,r\uI

£*************r******************************4ca************************f;
C'ESTORETHENAME,CLASS,TYPEANDUSECODEZ?theARRAYNAME

NAME!1)=TFMP1

1_J



r*"*=£r**^1

CLEFTPARENTHESISFCUNOf
C°UTCJPLICATEOFT^cHFSTACKEN'TRYONSTACKr
C******r-*******ft***ft*xft**********4**ft*******ft**ftii***ft*x:=ftft**ft*ft********r

I•)IF(TE»P.NE.HLP)SOTOH
PC=PC+1

STj*CK(PC)=5TAC-f(rr-l)
J!?S=JISS4-1
t=mp=iSS(JTSS)

GOTO1
C********************************************************************ft*f

CCHECKFOFINTEGER,?IGHT?A=ENTHESIS,ENDOFSTATEMENTz
r****************xs**************************««******«******************£

IIIP(TE*'P.E0.HI)JTST=JTST4-1

IF(TEWP.EO.H«5P)GOTO8

IF(JISS.C£.!N5)RETURN

Jp(TEMP.EO.HSL)RETU°N
C******=«**********************************************«»**************£;

CGETM=XTLISTITEMC
Q*******a*******&><**********************«***sftft************************f

j:ss=jiss4-i

tE^c=is5(JISS)
GCtitl

END

*DECKLISTP

SU=?OCUTI.*ELIST°(X,KTT,KUU)
ILLICITINTEGERU-Z)

C********************ft********ft**************ft*»*ft*******************»*(*

SUBFOUTINELISTPisi.°A<5SINGROUTINEWHICHPROCESSESAVARIABLE
LISTPOUNDINSPECIFICATICNSTATEMENTS.CI^V,DIMENSIONAMD
TYPESTATEMENTS).

U«>CNENTRY,POINTERSJISS,JTST(ASSOCIATEDWITHARRAYSISS,TSTAB
,R=SP.)POINTTOTHEENTRIESINISSANDTSTficFQLLrw!^GTHEENTP.ies
FORTHEFIFSTNAMEI*THELIST.UPONRETURN,EITHERANENnOF
STATEMENTCCNDITTCHcpTHECELIVETEP/HAS?EEN<="UvO.
IF/ISFOUND,JISSPCINTSTCTHE/AM3JTSTpojNtsTO
TheNFXTENTFYINTSTAB.

X-2WORD^RAYCO^TAIMNT-~^=CHARACTER

ITEMINTHELIST

KTT-TYPECODEFORTHEVARIABLESINT-LIST

Fr?~s=FIRST

KUU-USECODEFORTHEVARIABLESINTHELIST(COMMONBLOCKEN^Y.C
DIMENSIONSTATEMENTENTRY,ORTY=>ESTATEMENTENT3Y).C

DIM-3WORDACRAYUSEDTCPASSTHEADRAYMANSIONScOUNOCD<>C
AGIVENLISTNAM=TOSUBROUTINETAPS•C
ISS-CONTAINSCHARACTERCODEStq.REPRESENTLEXICALENTITIES**

EXTRACTEOFPIwFCPTrANSTATEMENTSC
TST*5-TEHPEROPYSYMBOLTABLECONTAININGALDHANUME=ICSWINGSC
KC,KT,KU-PARAMETERSINDICATINGTHECLASS,TYPE,AC0USEC">DESC
FOP.THENAMEINQUESTIONC

C***********************4***************ft******************************(-

common/scafa/tstab(2,300),iss(600),its,ins,j*lag,eflat-tendfl
c01mgn/tapac/name(2),stno,dim(3),mn,mpo=>,nfile,a-c-no
c:m«on/pntps/jiss,jtst,ne,nfun,nsub

c-"^mon/h/hbl,ha,hb,hctho,he,hf,hj,hk,hl,hm,hn,ho,hp,ho,hr,hs,ht,
1hu,hv,hw,hx,hy,hz,hrp,he0,has,hlp,hc°,^0,hl,h2,h2,h4,h5,h6,h7,
2.-8,h9,h0u,hsl,hpe,hfcrv,hat,hg,uh,hi

11



CC=0C*-1
STACK(PC)=15

JISS=JISS4-1
T=MP=ISS(JISS)
GOTO1

Ic**********¥**********************************«*******#****************C
CCHECKFORIMPLIEDDOLOOP"
Q**************************=***************************************4***C

>2IF(TEMP.EQ.HEO)GOTO4
C********************************************=*************************r

C5TOFESIMPLEVARIABLENAMEC
'c************************************v***********:****je*****************C

3KC=6

KT=5

.'KU=STACK(PC)
NA«EUJ=TSTAB(1,JTST)
NAME(2)=TSTAB(2,JTST)

>CALLTABS(KC,KT,KU)
JTST=JTST+1

GOTO11
>c********************************************=***'**********************c

CIMPLIEDDO-LOOPFOUND.STORENAMEOFINDEXVARIABLE.Z
Q******************#***************************************************C

14KC=6
KT=0

KU=5
*NAME(1)=TSTAB(1,JTST)

NAME(2)=TSTAB(2,JTST)
CALLTABS(KC,KT,KU)
JTST=JTST+1

C*****************************************************v****************C
CEN'tppASSIGNEDSTATEMENTNUMBERINDC-LOOPTABLEC
C**********************************************************************C

INDDC=INDD04-1
DOTAB(1,INODC)=HISTCR<DCTA3(1,INDDO),STNO>

C**********************************************************************c

CSCANDC-LOOPRANGEINDICATORSC
C********************************************ft*************************c

CALLOORANG
IFdSS(JISS).EO.HRPJGOTO8
CALLERPOR(25)

RETUFN
C**********************************************************************c

CRIGHTPARENTHESISFOUNDC
COOPTHEUSECCOESTACKANDCHECKFOPEND0*=STATEMENTC
r**ft******************ft********ft*******************.********************C

8PC=PC-1

IF(DC.LE.0)G0TO9

JISS=JISS+1
!F(JISS.GT.INS)"ETURN
TFMP=ISS(JISS)
IF(TENP.EQ.HSL)RETUFN

GOTO1

9CfiLLERR0R(36)

RETURN
Q*************************ft*a*******ft*******ft**************************£

JL-V-iL,.u—J-—J-JJ-JJU-_J_JJ)-"^M-J_J_J-
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CFFORMATLA3EL
CLINEXTSTATEMENTF^REXECUT
CL2.=NEXTSTATEMENTFOFEXECUT
CTi-?JMTREFERENCEISASSUMEDTOBEALWAYS
CCOMBINATIONofTHEFEmAINTnjgAP^U«cNTc:MAY
"I/nSTATEMENT.

UPONENTRY,THEs>0!VT£PSJISS.JTST(A^STCT
RES=.)»C!NTTOTHEFOLLOWING:JTSTPGIK'T

WR!T=INTSTAPAMDjTSSPOINTSTOTHE(
WRITE.UPONPETUFN,JT$TPOINTSTOTHE

ARGUMENTLISTANDJISSPOINTSTpTHEFCLLO
KC,KT,KU-PARAMETERSTOSUBROUTINETABS"
TYPE,ANDUSECODESFORTHENAMEINQUEST*

C****=***«******»***************************i
COMMON/piVTRS/JISS,JTST,NE,NPUN,NSU3
C^M--10N/SCAPA/TSTAB(2,300),ISS(600),ITS,
Cr^M0N/TAPAR/NAME(2),STNO,DIM(3),MN,MP0
COMMCN/H/HBL,HA,H5,HC,HD,HE,hF,HJ,HK,HL

1HU,HV,HW,HXTHY,HZ,HRP,HEQ,HAS,HLP,HCC,
2H8,H9,H0U,HSL,HPE,HFORM,HAT,hT-,HH,HI

J!SS=JISS4-1
JTST=JTST+1

C**4*sj;iaa***it¥KftS$*s4ts?4$4444^4ft^¥444i4!![!!.

CCHECKFORUNITNAMEORNUMBER
CIFUNITNUMBERFOUND,IGNORE
C********************************************

IF(ISS(JISS).EO.HV)GOTO1
IFdSS(JISS).EQ.HI)GQTO2
CALLERRf'R(33)
RETURN

C********************************mtr^A^tt^t,
CSTO°EUNITNAME
C*******************************ft************

1NAM=(1)=TSTAB(1,JTST)
MAME(2)=TSTAB(2,JTST)
KC=10

KT=0
KU=26

CALLTAB5(KC,KT,KU>
r********************************v**:tfl<.j!5!|5!fea!.3!.^
CCHECKPOPENDOFARGUMENTLIST
C********************************************

2JISS=JISS+1

JTST=JTST-H

!P(ISS(JISS).EQ.HPP)RETURN
TF(ISS(JISS).EO.HCO)GOtt3
CALLEPRrp.(34)
RETURN

C********************************************

CCHECKFORENDORERPCONDITION
C******************************************,;*

3JTSS=JISS-H

TF(ISS(JISS+1).NE.HEOGOTn6
JISS=JISS+1

C****»***••*********#***=*************«*******£
CSTORELABELFOFEND0"ER9CONDITION

C
irti1=ERFOcDETECTEDC
InNIFEOFr

DRESENT.WHILEAMYC
°E"MITTEOINTHEC

f

4TE0WITHA=iAYSISS,TSTA3^
SttTHESTRING'EADOPC

FOLLOWINGtijc?EADC.Pf
LASTTSTA9ENTRYFORTHCC
WINGJ.""'z
NDCCATI.NGTHECLASS,C
ONc
**.-:**********************^r

INS,JFLAG.EFLAG,ENDFL
3,NFILE,A?GNO
,HM,HN,H0,HP,H9,H*,HS,"T,
H0,H1,H2,H3,H4,H5,H6,H7,

**************************r

r

C
**************************£

**************************£

**=***********************£

ftft*as*******ft*************(-

r

************************±*^

*ft************************£

r

**************************£

**************************c

C

cm



NCHAFS=FLD(0,24,NAM2)
M.'v=(NCHARS4-ICHIPS)/2
Ni3DR=MC0(NUM,IPpTMP)*i

2rP(SYMTA=Ml,NAD>).E0.0)GOT-10
Ic(SYMTAB(l,NADOR).NE.N4M1)GOjr.5
IF(SYMTAB(2,NADOP).NE.NAM2)GOT^5

C***********************************_****334<t
CNAMEFCUNO
C********************ft******************A<!^iB

INFLAG=1
PETURN

r«w*4t4j*4444t44„44jt,44lf4,44rtJ|4s4±aWww

CTHE=EISACOLLISION,CHECKTHENEXTSYMTA
C********************************************

5NA0QR=NADDR+1

!F(NADDR.GT.LSYM)NADDR=1
KOUNT=KCUNT4-l
IF(KOUNT.LT.LSYM)GOTO?
PPINT7

7POCMAT(*LIMITSOFSY^TAS«=XCEEDPn*)
STOP

C********************************************
CNAMENOTFOUNDINSYMTAB,INFLAG=0
C*************************:fc!{C!(1*3***********33*

10INFLAG=0

RETURN

END

*DECKHASHIN

INTEGERFUNCTIONHASHIN(N)

CFUNCTIONHASHINCOMPUTESAHASH*NDPXBASC
ANDFOURTHCHARACTERSOFANAME("WARACTPS
THE-ETUPNEDFUNCTIONVALUET<T~BE-J^D
IFKEYWCPDS(MATCH)
N-INPUTNAME(4CHAP/WORD)
N3-CHARACTERCODEVALUEOFT^PDCHARA
N4-CHARACTERCODEVALUEOFFOU°THCHAR

ft*************************r

r

**ft******xr**«*************r

J.I

HASHIN=N34-M44-10
THEHASHINVALUERETUPNEDDEPCNDSONTHE*
REPRESENTATIONOFTHEMACHINE

C*********************************33_t3**3333,b
INTEGERFLD

*3=FLD<12,6,NI
N4=FLD(1S,6,N)
H£SHIN=N34-N44-10
RETURN

END

*CECKIOAcGS

SUBPOUTINEIOARGC
IMPLICITINTEGER(A-Z)

C**********-**************************33**3333
CSUBROUTINEIOAPGSISAPARSINGROUTTN=wHt
CARGUMENTLISTSOPI/OSTAT£M=MTS.*"
C(UNIT,FtERR=L1,EN0=L2)~
CWHEREUNIT=T/nUNITNU^co

4*************************£
=*ENTRY.C
"»************************,£

ft*************************f

c
**************************£

**************************£

3CNTHESUVOFTHETHIRD<"
STP1NG).r

*»SSNINDPXtotheTABLEC

CTEROFf

iCTEPOFN

NTECNALCHARACTER

************ft*************r

*******************3*3^***c

CHPROCESSESTHEr

Ii_J——-^JJ.._^.—u•U*_~-^Ji—•—Mui._§1~j



cmcmCZ3aa

IB0T=L0FECH(IWC3)

PRINT9001,I,CNTA3(1,IJTCNTA8(2,I),IT0P,I60T,CNTiP(4tn
9001=0RMAT(1X,I3,5X,2A4,11X,I4,16X,I4,16X,T3)

900CONTINUE
952PPINT9080

90e0P05MAT(l^l,ex,*PAPAMETEFT/iBLE*//*THIST4P.L='^MNSEMtricc*
1*F0FALLPARAMETERSINSYSTEM.tH5CODEIN^A-h'w'cpDISTTM**
2*GUISHES*/*thetYFEofPOINTERSTHRPDINt^tV-'dtHFMOD'*
3*N0.ISTHEMODULEINWHIChTHEPARAMSTFPAPPEAL*//*r-nFR*//'
4*0—PTR.-rrjUHKYPARAMETERINSYMTAB*/*1—PTRT-ACTUAL*
5*PARAMETERINSYMTAB*/*2—PTR.TOPARAMETERLI«t"h0pNEXTCALL*
6*OFSAMEPCUTINE*/*-3-PTP.TOSUB.0=FUNCTIONNA^EINIyStAB^ 7*4—THISWORDMAPKSENDOFCURRENTPARAMETERLIST*/iYV,Tfl3*'
3*5--THISISACONSTANTp^A^ETER.POINTERFIELDCO.NTAIVSCONSTAN*
V'WwV-nIND5X^5X'VC^E*'5X'*^ULE^.*,5X,**RGuVn0^5X?

00960I=1,IPAR
ITEM=PARTAE{I)
!CODE=HTFECH(ITEM)
M0NO=HFFECH(ITEM)
IAN=MFF£CH(ITEM)
IPTR=LPFECH(ITEM)
PRINT9090,I,ICODE,WC'NC,IAN,IPTR

9090F0RMAT(1X,I4,7X,I2,10X,I3,12X,I2,11X,I4}
960CONTINUE
965RETURN

END

*DECKHASH

SUBRCUTI'cEHASH(INFLAG,NAM1TNAM2)
IMPLICITI^ESER(A-Z)

0***************************3*3333333333^3^3^^^^^^^^^^^^^^
CTHISROUTINECALCULATEStHEHASHCODEFORAN4"-TOP=STtREDTNr
CSYMTABA.N0INDICATESWHETHERTHENAMEISALR=AOYINSYMTA3THROUGH
CPARAMETERINFLAG.COLLISIONSAPERESOLVED^V,0INGV'SNEXT C3LANKTABLEENTRY*Nfc

VARIABLES

INFLAG—OUTPUTPARAMETERTHATINDICATESTH=NAMEISALREADYtv
SYMTA3WHENVALUEISONE.IFNAMEISNOT!N<YMT^,vAl"is"7«o MAM!--.firstFOURCHARACTER1:OP«AME
NAM2--LASTTHREECHAFACTEPSOFNAME
NADDR—COMMONVARIABLESETTOTHEADDRESSINSYMTABATWH^TM=
NAMEISFOUNDOPSHOULDBESTOREDIFNAMEISNOTALPEA3Y^THE TABLE..'""

IPPIME=PRIMENUM3ECUSEDFORSYMTABADDRESS*A$Hrr-DING.

THEHASHCODEFORMULAIS~
HASH=MOD((NAMl*NAM2)/2,I°PIME)+>^

THEhASHADDPESSRETURNEDDEPENDSGNTHECHARACTER«>EP"SENTATIONr
OFTHEMACHINEUSED.1JNC

0****************************3*3333*3333^33^3^^^^^^^^^0
COMMONSYMTAB(5,1800),LSYM,NADDR,USETA?<2,2500),LUSP,INDUT
1ALTAB(56),LAL,INDAL,DCTA3<3,50),LOO,IN3DO,'PRIME
l,NODTAB(3,1000),LNOD,SUCTAB{1500),ISUC,PRETAB(i5CO),IpRE,LPS
1TRIP(1000,2),LTPIP,ITR,STALTB(2,100),LSTA',TNDST,LS' KOUNT=0-t-w-3

ICHAFS=FLD(0,24,NAM1)

.SIC=3C=33CT3J



N'«E(2)=TSTAE(2,JTST)
KT=5

•<U=27

CALLTABS(KC,kT.<ij|
JTST=JTST+1

JISS=JISS+1

CCHECKFORENDOFSTATEMENT*******C
C****************************ft************3**^*33tt33]Fi!^ait^X(ts;!i:([<!<!j>^***P

IF(JISS.GE.INS)CETURN
IF(ISS(JISS).NE.HCO)GOTO8

CPROCESSOUTPUTVARIABLELISTP
C******************=******************333333RA333333Jk31ri!::([^A^<(j!i3t3~

JISS=JISS-H-
CALLIOLIST(IOP)
RETURN

8CALLERFOR(22)
RETURN

END

*DECKGL3PRT

SUBROUTINEGLOPRT
IMPLICITINTEGER(A-Z)

0**********************33333333333^^^^^^^^^^^^^^^^^^^^^^^^^^^^
CTHISROUTINEPRINTSTHETHREEGL03AL'ABLESDIREC,CNTAB,ANDPARTAB C*************ft**************3******33A333V333333i3^;^^,AND^AR^

CPARTAB(2000),LPAR,IPAR,JPRIME
PDINT1050

1050FORMAT(1H1,10X,13HGLOBALTA3LES//
1-i^!^lP5CT°RY//42HTHISTABLELISTS^MESOFALLMODJLESIN, 230HSYSTFVALONGWITHANASSIGNEDMODUL=NO.ANTmDc,/'
3*INDEX*,5X,*«3DULENAME*,5X,*FILE*,5X,*NUV,PER»/P"*

DC8001=1,LOIR
IF(DIREC(l,I).EQ.O)GOTO600
TWD3=DIPEC(3,T)
MCD=HIFECH(IWD3)
M0Nn=LCFECH(IWD3)
PRINT8001,I,0IREC(l,I),DIREC(2,I),MCD,MnK|r.
FrRMAT(lX,T3,7X,2A4,5X,I5,6X,I3)
CONTINUE
PRINT1090

1090FCPMAT(1H1,24X,17HC0MMHNNAMETABLE//21HTHISTiaL=rP\'TATf,c-
1'tTAVclrALLC°M"CNBL"CKSIN^ESYSTEMrNE*=tcyjSmJdE/ 2d8HFOFEACHDECLARATIONOFACOMMONaiPCK.on.r=;STnTM=
33OHT0PANDSOTTfMPFTHELISTOFVA°IA3LES/15M'T-'THPrn^,*
-ISAR5ST0PErWI™EACHENTRY.//18HSTALT0>npot^I;' I?22S?INT£PT°FIPSTV*P*4BLEOFCOMMONBLOCKINST^RAG*ALLOCA
610HTIONTABLE/46HSTALTBBOTTOMPTR.-d0INTPRtoLASTVA=IA^L*'
739H0FCOMMONSLOCKINSTORAGEALL1C.TA«-E/17HMnJJN-.I-nV' 3D2H0FmOOULFINWHKHc:mmcneLnCK0ECl_ARATIr„tB:,/6HN*'
93X,10HBL0CKNAME,5X,15HSTALT3T0ppTRI,5X.16MCTALTc•*UPTR2* 110HM0DULENO./)"'"PiP-'5x'

DO900I=1,IN9CN
IK33=CNTAB(3,I)
!T0D=H!<=ECH(IW03)

8001

800

'<•tr•-'•*'iniCJl9II_-JIDI
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WflTE(ARGUMENTLIST)LIST
WRTT£OUTPUTTAPEUNIT,.=,L!ST
K~fT£TA°EUN'IT,LIST

AkEPEARGUMENTLISTHASTHEFOLLOWINGcn5M:
UNIT,F,ERP=L1,ENO=L2

F=FORMATLABEL

LIST=LISTOFOUTPUTVARIABLE
LI=NEXTSTATEMENTFOREXECUTION:TpEc«OP3ET=Cte[)im

WRITE

L2=NEXTSTATEM=HTFQ=EXECUTIONIFECF
JRCNEMTPY,POINTERSJISS,JTST(ASSOCIATEDWTTHARRAYSTSSiT^TAB
,PESP.)POINTTOTHEFI?STSYMBOLCcTHESTATEMENT,t,=.th=TSTAr
ENTRYCONTAINSONEOFTHEFOLLOWINGSTRINGS:WRTTE,

WRITETAP,WRITEOUT

ISSCONTAINSCHARACTERCODEST0REPRESENTLEXICALENTTTI^c;c
EXTRACTEDFROMFORTRANSTATEMENTS"""r

TSTAP-TEMPERORYSYM30LTABLECONTAININGAL3HANUME=ICSTRINGSC
KC.KT.KU-PARAMETERSTCSU°RCUTINETA6SINDICATINGTH=rLA<:<:,TYP=r
ANDUSECOOESFORTHENAMEINQUESTION"r
!OF-FARAMETERTOSUBROUTINEIOLISTINDICATINGTHEUS=CODcFORC
VARIABLESINTHEI/OLIST(IOF=3INDICATESEXTERNALOUTPUTVARIA3LP)C

f********************************^3************************************r

COMMON/PNTRS/JISS,JTST,NE,NFUN,NSU3
COMMON/SCAPA/TSTAB(2,300),ISS(600),ITS,INS,JFLAG,EPLAG,E.NDFL
COMMON/TAPAR/NAME(2),STNO,CIM(3),MN,MP?p,NPILE,AFGN-'1
COMMON'/H/H3L,HA,H5,HC,HD,HE,HF,HJ,HK,HL,HVtHN,HnTHR,KO,HR,HS,HT,

1HU,HV,KW,HX,HY,HZ,HPP,HEQ,HAS,HLP,HCr,H3,Ml,H2,H3,H4,H5,H6,H7,
2H6,H9,HQU,HSL,HPE,HFORM,HAT,HG,HH,HI

DIMENSIONX(3),Z(3)
LOGICALALPHA

DATAHETAP/4HETAR/,HE0UT/4HE0UT/,HPUTT/4HPUTT/
IOF=3

JISS=JISS+1

IF(ISS(JISS).NE.HLPJGOT?1
C*****************=****«ft****ft***3****3**33**ftft-^*ft********=****,**c±33r

CSTANDARDFORMCPWRITE:WRITE(UNK,Z,=po=LltENO=L2)LIST
CPROCESSARGUMENTSANDOUTPUTVARIABLELISTr
r*****=!******»*********************************=***********************r

C*LLICAPGS

IF(JISS.C-E.INS)RETURN
JISS=JISS+1

CALLIOLIST(IOP)
RETURN

1IP(TSTAE(2,JTST).NE.HETAP)G0TC4
C**ft**ft*a*********ft********ft***********=****i*K*33*3*33_*3.33#33i;c4,3ft:S:s}:^4r
CSTATFMNETFORM:WRITETAREUNIT,LIST
C!FVARIABLEUNITNAMEFOUND,STOREINTABLC«
CIcUNITNUMBERFOUND,IGNOREr
CPROCESSOUTPUTVARIABLELISTf
C*******ft*******************ftftft*************,;**************************,-

IF(ISSIJISS).NE.HVJGOTO3
JTST=JTST4-1

Z(l)=TSTAS(1,JTST)
Z(2)=TSTAS(2,JTST)
Z(3)=H«L

I3~J



'—1T^r^gr—^H

C^YFE=INTEGER,REAL,LOGICAL,0CJ3LEPRECISION,C^MPLPX,r
CMEUTRALf
CwSEDECLARATIONORENTRYP-'TYPESTATEMENTC
0*****=**n*.*s=ft***ft***kjt****************aft***********4***rc*ft**ft********<-

'•iv:'lJ=X(1)

NA":i2)=X(2)
C***=*a*i-aa******ft*fta********************ft***»^a************«***-*******o
C''TypeCCDEkjotN-EUTpAL(5)fTHE=uNCTI0\NAME'-'A<=»EEMC
CTY=ED,PASSFUNCTIONNAMETOTAPSWITHUSECGDE14(FNTRYTN^
CTY=ESTATEMENT).
C**ft***************==«************************333**********************£

CALLTABS(KC,KT,KU)
1=(<T.EQ.5)GOTr101
"U=14

CcLLTABS(KC,KT,KU)
101CONTINUE

0*****************************************************ftxc***************^
CCHE<"KPTRENDOFSTATEMENTr
0****ft*ft*«.*«*»:***ft**********************************************33*****£

1'F(v!SS.GT.INS)RETURN

!P(ISS(Jl55).E3.HLP)GCrn2
C«LLEF"?CR(21)
SEtj'N

C***************************************ft*********************;*********,-
CSTOcENAMESOFFORMALPARAMETERSC
rCLASS=VARc
CTYPE=NEUTPAL0
CUSE=FUNCTIONDUMMYPARAMETER0
0****a*******************************************ft****»*******33*****3A(-

2AFGNO=0

KC=6

KT=5

KU=16

3JISS=JISS4-1

IFCJISS.GE.INS)GOTO5
IF(ISS(JISS).NE.H'V)GCTC3
A=GK'C=AFGNC4-l

NAM=(1)=TSTAB(1,JTST)
NAME(2)=TSTAB(2,JTST)
CALLTABS(KC,KT,KU)
JTST=JTST+1
GOto3

0********aft***************************************************ft********r-
CST0»EENCCcPARAMETERLISTCODEINPARTABr
C**ft**a*****ftft******************************=aftft********************-**^
5"P3R=1

MODNC=M*

CALLTABS(KC,KT,KU)
?E""U°N

ENO

*DECKCWRTTE

SU'-OUTINEFKRITE
r^RLlCITTNTE5ER(A-Z)

0ft****"***************************************ftnft*****i-.***ftftft**ft*******£
CSU=:Cl"INEFWRITEISAPARSINGROUTINEWHICHPROCESSESWRITESTM\TS.C

^^1"^D"1—1r^f
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TF(JISS.NE.INS)GCTO11
Z(2)=TSTAB(1,JTST)
Z(3)=TSTAB(2,JT5T)
J=7

11CALLSHIFTY(X,Z,I,J)
«:=6
'ACEa^xi;l)

NAMS{2)=X(2)
CALLTABS(KC,<T,KU)
CET'JRN

1IP(ISS(JISS).EO.HV)GOTC2
0********************3****3**333*************ft*xc4aft*ft3**sra**ft******a***o
CCALLLISTPTORFOCESSVARIABLELISTC
Cft*ft**ft*ft*******ft*********ft********************************************/-

Z(2)=HBL

Z(2)=H3L
1=4

J=l

C/LLSHIPTY(X,Z,I,J)
CALLLISTF(X,KT,KU)
RETURN

C***r-a****************************************»3*******--ft**=*a****ft***r
CCheckFORPUNCTICNSTATEMENTr
0*ftft********************ft***************ft************ft***J.*************£

2JISS=JISS+1

IP(ISS(JISS).NE.HV)GCTO^
IP(TSTAB(l,JTST).EO.HUNCT)GCTO3
CULERR0FJ14)

RETURN

0ft**************************ft*******************aft*********************r
CFUNCTIONNAMEISLONGEFTHANONECHARACTE-0
CEXTRACTFUNCTIONNA^EANDTRANSPEPPROCESSINGT0SU^R^UTINEFUNCTC
0***********************ftftftft*****************3fta*ft*4ftftaft*aft************^

3Z(1)=TSTA3(2,JTST)
JTST=JTST4-i

Z(2)=TSTAB(1,JTST)
Z(3)=TSTAE(2,JTST)
1=4

J=7

CALLSHIFTY<X,Z,I,J)
JISS=JISS+1

JTST=JTST+1

KU=0

CALLFUNCI(X,KT,KU)
RETURN

0***************-ft********ft******************************************A*f-

CCHECKFORFUNCTIONSTATEMENT,FUNCTION'NAM=ISONLYn\crf
CCHARACTEPLONG"c
0***************************************************************E******r

4Z(2)=TSTAE(1,JTST)
Z(3)=TST'5(2,JTST)
1=4

J=9

CALLSHIFTY(X,Z,I,J)
JTST=JTST+1

?C(X(D.NF.HFUNOGCTO5

~inr%D'—I



NAME(2)=TSTAE(2,JTST)
CALLTABS(KC,KT,KU)
JTST=JTST+1

GOTO2.
0******=******»*******************************aa*************aft********0

CSTOFEENDOFPARAMETERLISTCODEINPARTAB.C
Q********************S****************a*4******s*±******************#**0

5MP0D=1

MODNC=MN

CALLTABS(KC,KT,KU)
RETURN

END

*OECKFTYPP

SUBROUTINEFTYPE(KT)
IMPLICITINTEGER(A-Z)

0*********************************************4************************0

CSUBROUTINEFTYPEISAPARSINGROUTINEWHICHPROCESSESTHEFOLLOWINGC

TYPESTATEMENTS:INTEGER,LOGICAL,COMFLEX,DOUBLEPRECISIONC

UPONENTRY,POINTERSJISS,JTST(ASSOCIATEDWITHARRAYSISS,TSTA3C
,RESC.)POINTTOTHEFIRSTSYMBOLOFTHESTATEMENT,,UNLESSTHEC

STATEMENTISADOUBLEPPECISICNSTATEMENT,INWHICHCASETHEYPOINTC

TOTHESECONDSYMBOL.C

IFTHISISAFUNCTIONDECLARATION,PROCESSINGISPASSEDTOFUNCIC

OTHERWISELISTPISCALLEDTOPROCESSTHEVARIABLELIST.C

C

ISS-CONTAINSCHARACTERCODESTOREPRESENTLEXICALENTITIESC

EXTRACTEDPROMFORTRANSTATEMENTSC
CTSTA3-TEMPEFCFYSYMBOLTABLECONTAININGALPHANUMERICSTDIMGSC

CKT-°ARAMETEPINDICATINGTHETYPECODEFDRVARIABLESINTHETYPEC

CSTATEMENT.(PARSERSETSKTWHENTHEST.TY»EISDETE=MINED)C

CKC,KT,KU-PARAMETEFSTOSUBROUTINETABSINDICATINGTHECLASS,TYPE,C

CANDUSECODESFORTHENAMEINQUESTIONC
T****************************************4*******4*********************£

COMMON/SCAPA/TST,*8(2,300),ISS(600),ITS,INS,JFLAG,EFLAG,ENDFL
COMMON/TAPAR/NAME(2),STNO,DIV(3),MN,KFC'p,NcILE,ARGNO
COMMON/PNTPS/JISS,JTST,NE,NFUN,NSU3
COMMON/H/H?L,HA,HB,HC,HD,HE,HF,HJ,HK,HL,HM,HN,HC,HP,HQTHR,HS,HT,

1HU,HV,HW,HX,HY,HZ,HRP,HEQ,HAS,HLP,HCC,H0,H1,H2,H3,H4,H5,H6,H7,
2H8,H9,HQU,HSL,HPE,HF0PM,HAT,HG,HH,HI

DIMENSIONX(3),Z(3)
DATAHUNCT/4HUNCT/,HFUNC/4HFUNC/,HTI0N/4HTIGN/
Z(1)=TSTAB(2,JTST)
JISS=JISS+1
JTST=JTST+1

KU=14

Ir(JISS.LT.INS)GCTf?i
0******************************************************4***************0

CEXTRACTANDSTORESINGLEVARIABLENAMEC
CCLASS=VARIABLEC
CTYPE=COMPLEX,LOGICAL,DOUBLEPRECISION,ORINTEGERC
CUSE=ENTRYINTYPESTATEMENTC
0***ft***************ftft**4****a**ft***********-**ft*a****a***********ft*****r

Z(2)=H3L

Z13)=H«L

1=4

J=l

c—JC_J_J_l«JJ!_JJ
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RETURN

CCHECKTOSEEIFTHEV'ACIA3LENA^'rSPANS~

CANDWHETHERTHESTRINGFUNCTIONISFOUND
0****4***************************************

2IF(I5S(JISS).NE.HV)GOTO1

TF(X(1).EC.HFUNOGOTO4
3X(2)=TSTAB(1,JTST)

JTST=JTST+1

JIS5=JI5S+1
GOTc1

4IF(TSTAB(l,JTST).NE.H:TICN)GOTO3
0****************4***************************

CSTATEMENTFORM:REALFUNCTION...
CEXTRACTFUNCT!ONNAMEANDTRANSFERPROCESS

CUSE=DECLARATION
0**********ft*********************************

KU=0

XU)=TSTAB(2,JT5T)

X(2)=HBL

JTST=JTST+1

JI5S=JISS4-1

IF(JISS.LE.INS)GCto5

CALLFUNCI(X,KT,KU)
RETURN

5IF(I5S(JISS).NE.HV)GCTO6
X(2)=TSTAB(1,JTST)
JTST*JTST+1

JISS=JISS+1
6CALLFUNCIIX,KT,KU)

RETURN

END

*CECKFSUB

SUBROUTINEFSUB

IMPLICITINTEGERU-Z)
0*****«»ft********a*****a*********************

CSUBROUTINEFSUBISAPARSINGROUTINEWHICH
UPONENTRY,POINTERSJlSS,JTST(ASSOCIATED
,RESP.)POINTTOTHEFIRSTSYMBOLOFTHES

ENTRYCONTAINSTHESTRINGSUBPOUTI.

-saaafta***—ft*

V=PTlJENEX"

ft**********!

ft********ft****o

ROWCcTSTABC

C
*****4**ft*****r

INOT0SUE55'

:**************r

;JTIN£FUNCI.C
r

:=**ft**********C

ftft*ft*a******

PROCESSESS

WITuARRAYS
TATFiVENT,I.

************

JB'IUTINEST

:55,TSTAB
E.T-"ETST/B

ISS-CONTAINSCHARACTERCO^ESTOREPRESENTLEXICALEN
EXTRACTEDFROMFORTRANSTATEMENTS

TSTAE-TEMPERQRYSYMBOLTABLECONTAININGUP'-iANUMFRIC
NSUB-MODULESEQUENCENUMBER

NFILE-MODULEFILENUMBER
'•'N-MODULENUMBER

<X,KT,KU-PARAMETERSTOSUBROUTINETABS
ANDUSECODEScORtueNAMEINQUESTION

0*********rft**********************************ft-*********

COM.MCN/SCAPA/TSTAB(2,300),ISS(600),ITS,INS,JFLAr,=p
C^MMON/TAPAR/NAME(2),STN0,DIf(3),M»g,t/pTs,NFILE,A-GN
COMMON/FNTRS/JISS,JTST,NE,NFUN,NSUS
COMMON/HVHBL,HA,He,HC,HD,HE,HP,HJ,HK,HL,HM,HN,HO,HP

1HU,HV,HW,HX,HY,HZ,NRPtH=o,HAS,HLP,HCO,H0,ril,K2,H3,
2H8TH-9,H0U,HSL,HRE,HF0cM,HiTtHG,HH,HI

"!TIES

STRINGS

**c

s.c
r

C
r

C

C
r

C

C

INDICATINGTHECLASS,TYPE,C
r

«ftaft*****aft***r

LAG,E\'D=L

.5.II

,UQ,HC,HS,HT,
H4,H5,H6,H7,

^-J,II.Ii—J)-2-I)S,II
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NAVE(2)=T3TAB(2,JTST)
VT==-

KU=?7

CALLTAaS(KC,KT,KU)
J!SS=JI?S4-1
JTST=JTST*1

!F(ISS(JISS).EQ.HCOGOTO16
CALLERRCF(29)
rctuRN

0************************ft*******:4*ftaa****ft**ft*a********ft.******333*****(-

CPROCESSINPUTLIST
0***************************************a******************************o

16JISS=JISS*1

rAi_LIOLIST(IOF)
PETU°N

END

♦DECKP3EAL

SUBROUTINEFPEAL

IMPLICITINTEGER(A-Z)
0*********************************************4************************^
CSUBROUTINEFPEALISAPARSINGFCU'INEWHICH?c0CESSESREALSTMNTS.C
CTt-ESTATEMENTCANBEATYPEDECLA=Att?n-;P£ALFUN"T*ONr
CDECLARATION""o
CJP-ONENTRY,POINTERSJTSS,JTST(ASSOCIATEDWITHARRAYSISS,TSTABC
C,RESP.)POINTTOTHEFIRSTSYMBOLOFTHESTATEMENT,T.=.THFTSTA*C
CENTRYCONTAINSTHESTRINGREALN,WHERENREPRESENTSALLORPARTC
COFTHECHARACTERSOFTHEFIRSTVARIABLEINALIST,PRPEALFUNCr
CWHICHMAYINDICATETHESTATEMENTISACTUALLYAFUN<~TinNSTATEMENT.C
Cc
CISS-CGNTAINSCHARACTERCODESTOREPRESENTLEXICALENTITIESC
CEXTFACTEDFROMFORTRANSTATEMENTSC
CTST43-TEMPERORYSYMBOLTABLECONTAININGAL°HANUMECICSTPi\«3SC
C**«*******************************************************************"

COMMCN/SCAPA/TSTA?(2,30O),ISS(60O),ITS,INS,JFLAG,EFLAG,EN3FL
COMMON/TAPAR/NAME(2),STNC,DIM(3),M\,typn0t\'FILE,A?GNG
CCMMON/PNTRS/JISS,JTST,NE,NFUN,NSU?

COMMON/H/HSL.HA.HB.HCHD.HE.HF.HJ.HK^L.HM.HN.HCHP.HQfH:,HS,HT,
iHU,HV,HW,HX,HY,HZ,HRP,HEQ,HAS,HL^,HCG,HO,HI,u?,H3,H4,H5,H6,H7,
2H3,H9,HCU,HSL,HPE,HFn3MfH*5'.HCH'-'.HI

DIMENSIONX(3)

DATAHFUNC/4HFUNC/.HTICN/4HTICN/
C**ftft******************************************************33**3333333*,.

CINITIALIZETYRE=PEAL-
CUSE=TVPEST.ENTRYr
0**ft*ftft*************************************oft*ftft*****ft*>tft*aft**ftft**«***'"

KU=14

KT=1

JISS^JISSU

X(1)=TSTAB(2,JTST)
X(2)=HBL

JTST=JT?T+1

TMJISS.LE.INS)GC~n2
0***************ft**********»*************ft**********ft***************3**£
CPROCESSTYPELISTr
f**********************************************************************-

1C'LLLISTP(X,KTtKl!)



KC=6
KT=5

*<U=27

CALLTASS(KC,KT,KU)
J15S=JISS4-1
JTST=JTST4-1

1F(ISS(JISS).EC.HCC)G0TO11
CALLEfRCc(28)
RETURN

10NAME(i)=TSTA8(2,JTST)
NAME(2)*HBL
KC=6

KT=5

KU=27

CALLTABS(KC,KT,KU)
JTST=JTST+1

11JTSS=JISS4-1
CALLIOLIST(IOF)
FETUF.N

12IF(TSTAB(2,JTST).NE.HINPU)G0TO9
IF(TSTAB(1,JTST+1).NE.HTTAP)GOTO9

0**********************************3*3*3*3*3333****33
CSTATEMENTFORM:READINPUTTAPEUMIT,F,LTST
CIPVARIABLEUNITNAMEFOUND,STOREINTA3LES
CIFUNITNUMBERFOUND,IGNORE
C**=»***************-*********3**********3JS33**3*3*3,j

JTST=JTST+1

Z(1)=TSTAB(2,JTST)
Z(2)=HBL

Z(3)=HBL

JTST=JTST+1

JISS=JISS+1

IF(ISS(JISS).EQ.HCOGOTO13
Z(2)=TSTAB(1,JTST)
JTST=JTST+1

JISS=JISS+1
131=2

J=7

CALLSHIFTY(X,Z,I,J)
IF(.N0T.ALPHA(X(1)))GCTO14
NA«E(1I=X(1)

NAME(2»=X(2)
KC=10

kT=0

KU=26

CALLTA3S(KC,KT,KU)
14IF(ISS(JISS).EQ.HCO)GOTO15

CALLERR0R(29)
RETURN

C*ft*¥i*ft*i*!).»-4B4rt4sftiSl±4tt4is4nA^ftt^s4±4a4ft4!!itBfti_

CSTOREFORMATSTATEMENTNUM£=RORFORMATsocrTpi
c**E«^**an*n!i.n*»4*-±*,i4B4444„„44444t4B;!!g4:k4;;;^

15JISS=JISS+1

IF<ISS(JISS).EQ.HV)KC=6
IF(ISS(JISS).EO.HI)KC=5
NA«={1)=TSTAB{I.jtsT)

ft***************-*-

•I.I£.D

ftft*fta*************f-

Ct

:******

"TONVA
svaft***

4ftftftftftfti
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SUBROUTINEFREADISt-PARSINGROUTINEWHICHPROCESSESREADSTMNTS.
PEAO(ARGUMENTLIST)LIST
"TTl'PUTTAPEUNIT,FtLIST
p=iC=,LIST

RE*0tapeUNIT,LIST

WHEREARGUMENTLISTHASTHEFOsm
UNIT,F,=oc=Ll,END=L2

F=FTRMATLABEL

LIST=LISTOFINP'JTVARIABLES
LI=h'EXTSTATEMENTEXECUTE?IFERROROFTEC^IN

READ

L2=NEXTSTATEMENT=00EXECUTIONIPE<"c.
UNIT=TAPEUNITNUM3ER

'JPONENTRY,POINTERSJISS,JTST(ASSOCIATEDw!THARRAYSISS,TST*5
,RESF.)POINTTOTHEFIRSTSYMBOLOFtH£STATEMENT,I.=.THETSTA3
ENTRYISONEOFTHEFOLLOWING:READ,=E4DN,READTAPP,

REAQINPU,READ=

ISS-CONTAINSCHARACTERCODESTOREPRESENTLEXICALENTITIES
EXTRACTEDFP1MFORTRANSTATEME\'TS

TSTAB-TEMPERORYSYMBOLTABLECONTAININGALPHANUMERICSTPIVGS
C***w****************************************************-*****a***«ft

CCMMCN/PNTRS/JISSfJTSTfNEiNFUN,NSU9
C0MMON/SCAPA/TSTAE(2,300),TSS(6OO),ITS,INS,JFLAG,EFLAG,ENDFL
C0^MC\/TAPAR/NAME(2),STNO,DIM(3),MN,MPO°,NCILE,tPGNO
COWMCK'/H/HSLiHA.HBfHCHD.HEtHF.HJfHKtHLtriy.HNtHCKO.HQthf-tMStHT,

1uU,HV,HW,HX,HY,HZ,HRP,HEQ,HAS,HLP,HCO,HO,Hl,H2,H3,H4,H5,H6,H7,
2H3,H9,HQU,HSL,HPE,HFORM,HATfHG,HH,HI

DIMENSIONX(3),Z(3>
DATAHTAPE/4HTAPE/,HINOL/4HINPU/,HTTAP/4KTTAP/
LOGICALALPHA
IOF=4

J!SS=J1SS+1

IF(!SSIJISS).NE.HLc)C-0Tni
C********=************************************=s:=JK*****=-********_„*,,.-

CSTANDARDFORMOFFEAD:READ{UNIT,7,ER'=L1,END=L2)LIST
CPROCESSI/OARGUMENTS,CHECKFORENDOFSTATfv.c^t,^rrEQ?INPUT
CVARJirLELIST
C******s»ft******************************3****333*****ft*ft*-*****-*-33*3

CALLIOARGS

IF(JISS.GE.INS)RETURN
JISS=J!SS4-1

CALLIOLIST(IOF)
RETURN

1!P(ALPHA(TSTA3(2,JTST)))GOTO4
0***=*»**=*******************ft***ft-ft**ft*-ft**aftaftftaft**ftft*±«*ft*ftftft*ft**±ft
CSTATEMENTFORM:READN,LIST
CEXTRACTANDSTOREFORMATSTATEMENTNUM=fs
CANDPROCESSINPUTVAFIAELELIST
CCLASS=UNDEFINEDLABEL
0TY=E=NEUTRAL
CUSE=FORMATREFERENCE
C***=**=*************************************aftaaa*******.*************

N£"E(1)=TSTA6(2,JT$T)
JTSt=jTST4-1

NAmsI2)=HBL

9J

*C

C

c

*c

*C

C
*r-

sII



•""""1r~r~%'""HI-f

J=2
0********ft***ftft***********ft****a***a*a*aa**a**ftftft4**sr****a*****ftxft***»*(*

CIFSTATEMENTINTHEFOPM:PRIN'FORMATLl^ELC
CPUNCHPO'MATLABELr
CGOTC2r
0**a**a******ftftft*****************ft********************-*^aft*********ft-*o

IF(JlSS.rE.INS)GCTO2
JTST=JTST*1
JISS=JISS+1

!F(ISS(JISS>.E3.HCO)GOTO1
Z(2)=TSTAB(1,JTST)
JTST=JTST+1

JISS=JISS4-1

J=7

IF(JISS.GE.INS)GOTO2
IF(ISS(JISS).ECHCOJGOTO1
CALLERROR(37)

RETURN
0**************************************ftftftftaft*4*a***ftftftftftft«ft*ft4ft*******r

CEXTRACTANDSTOREPQRMATREFERENCEC
CCLASS=UNDEFINEDLABEL0'VARIABLEC
0tYP£=NEUTRALC
CUSE=FORMATREFERENCEr
0*********ft************************fta**a****ftft*******ftftftftftftftft********ft*r

1CALLSH!FTY(X,Z,I,J)
KC=5

IF(ALPHA(Xd)))KC=6

KT=5

KU=27

NAME(1)=X(1)

N*ME(2)=X(2)

CALLTA5S(KC,KT,KU)
JISS=JISS*-1

0**********************************************************************f-

CPROCESSCUTPUTVARIABLELISTr
C**«*********************a*************ftft************ftft**-i****ft*ft******r-

I0F=3
CALLlOLIST(I'-F)
RETUpN

0***********************ft*******-*ft***4****fteirft*rtftft-ft*ft*aft*4ftft*a*4a*ftft^r

CEXTRACTANDSTOREFORMATREFEF5NCEC
0*****************************ft*********fta***************aft**ft*ft*ftaft*ftftT

2CALLSHIFTY(X,Z,I,J)
KC=5

IF(ALPHA(X(1)))KC=6
KT=5

KU=27

NAME(1)=X(1)

NAME(2)=X(2)

CALLTABS(KC,KT,KU)
RETURN

END

*CECKFPEAD

SUBROUTINEFREAO

IMPLICITINTEGER(A-Z)
0*******************************=****ft*ftft***ftaftftftftftftft*4**T,ft*ftft**ft**ft***C

r~-%r~%-™~lr-^5~-^i§



JF{ISS(JISS).NE.HV)GOTO1
TC(TSTA?(2,JTST).NE-HFUNOGOTO1
IP(TSTAP(1,JTST4-1).NE.HT!Or)GOTO1

Cftftaftaa***-*—***********ftft*a***>;***n*—**=****-raaft=*a*****44ftftft*********i~

C!FTHEREISADECLARATIONSEQUENCEEcR0R,REPPJ'-'TTHEmoduleC
CDECLARATIONCAR3.r
0****************aft*********************ft*4*a*44ft**ft*ft*4***********ft***r

200IF(DECERF)GOTC300
IF(L.EQ.i)LpRT=2
IF(L.EC.2)LRRT=1

PRINT250,STNO,(STOPE(LFRT,«),K=1,80)
250Format(1HlfI4f5XjeoAl)

300RETURN
0**ft********ft********jc********************»a*ftft**********ft**ft-ft********r

CNEXTCARDNOTAMODULEDECLARATIONCARD,SETDECLARATIONr
CFRROSFLAGTnFALSE.IGNORESUBSEQUENTSTATEMENTSUNTTLAr
CMODULEDECLARATIONCARDISREACHED.r
r*******ft******************-*****ft*********-=*-******--**ft*************r

1DECERP=.FALSE.
GOTO30

END

*OECKFRRPU

SUBROUTINEFPRRiJ
IMPLICITINTEGER(A-Z)

0*************************************33*****,*!-*********a***ft*ft****ftft*0
CScEROUTINEFPRPUISAPARSINGROUTINEWHICHPROCESSESP=I\iT/ouk:CHSTS

"FINTF,LIST
PUNChF,LIST

WHEREF=THEFORMATLABEL
LIST=ARGUMENTLIST

UPONENTRY,POINTERSJISS,JTST(ASSOCIATEDWITHARRAYSISS,TSTAB
,RESP.)FQINTTCTHEFIRSTSYMBOLOFTHESTATEMENT,I.E.THe'tSTAB
ENTPYISONEOFTHEFOLLOWINGSTRINGS:p=>INTN,PUNCHN*"t~
WHERENREPRESENTSALLORPARTOFTHECHARACTERSMAKTW.^jdA
FORMATSTATEMENTNUMBERCRSPECIFICATIONA-^AY.

ISS-CONTAINSCHARACTERCODESTOREPRESENTLEXICALENTITIej"•
EXTRACTEDFROMFOPTRANSTATEMENTS"C

TSTAB-TEMPRRCRYSYMBOLTA3LECONTAININGALPHANUMERICST^IMGS
CKCXT.KU-PARAMETERSTOSUBROUTINETAES!\'D!CAT!Nr-THCCLA«S,typf,£
CANDUSECODESFORTHENAMEINQUESTION~0
CIOF-PARAMETERTOSUBROUTINEIOLISTINDICATINGTHEUSECCDEFrRr
CVARIABLESINTHE°UTFUTLIST(ITF=3INDICATESEXTERNALOUTPUTVAR.)0
0***ft**ft*4*4***a*aa*ft*******a*******ft********fta*ftftftft********-Aft****ft***r-

CCMMON/PNTRS/J!SS,JTST,\E,NFUN,NSUB

COMMON/SCAPA/TSTAB(2,300),!SSJ600),ITS,INS,JPLAG,EPLAG,=NDFL
C0MM0N/TAPAR/NAME(2),STN0,0IM(3),MN,MP?3,NFUc,A^^NO
C0MM0N/H/H6L,HA,HB,HC,HD,HE,HF,HJ,HK,HL,HM,HN,Hn,HP.H0,HR,H«:,HT,

1HU,HV,HW,HX,HY,HZ,HRP,HE0,HAS,HLD,HCC,H0,H1,H2,H3,H4,H5,H6,H7,
2H3,H9,HQU,HSL,HPE,HFORM,HAT,HG,HH,HI

LOGICALALCHA
DIMENSIONX(3),Z(3)
?.{D=TSTAE(2,JTST)
Z(2)=HEL

7.1?)=H3L

!=2

-J.1I--J_-J9J,0J.IIc—3,Ss3



^^ 1 r~~rl

JTST=1
IP(ISS(1).EQ.HS) GO TO 1
IF(EFLAG.NE.O)GOTC 1
TfmP=tsTA9(1,JTST)

0************ft**************.***************"*******""**-************r
r T\pcx - STATEMENT TYPE CODE -
c*****i************ft*ft********»^»*********'»«te***************¥3*"^**B*r

INDEX=HASHIN(-EMP)
tp(TEMR.EQ.mATCH(INCEX))GO TO 5
T\'DEX=BIAS

6 INDEX=IN0EX4-1
IF(TEMP.EQ.MATCH(I*'DEX))GO TO 5
IF(MATCH(INDEX).NE.O)GC TO 6
'--O TO 1

5 C"NTINUE
0********************'*********"*************** ****************** *******.
C CHE^K FOG SUBROUTINE,FUNCTION, FLOCK DATA, C° PROGRAM STATEMENT
C**ft******#***************»*********,i,1,:*******"*a************************(:

IF( INDEX. EQ.30. OF. INDEX.EO. 27.OR. INDEX.EQ.13.GR. INDEX. EC 32)
1G0 TO 200IF(INDEX.EC.35.0O.INDEX.EQ.26.OR-!NDEX.rQ.ll)GrTO 2

IF(INDEX.EC.33)GOTO 3
•"FIINDEX.EQ.23)G0TO4

r*ftft***«* ************************************ **************************C
C INTEGER,LOGICAL,CR COMPLEX
C CHECK FOR FUNCTION STATEMENT
c*******************************************************************ft**C

2 JISS=JISS4-1
IF(JISS.GT.INS)GCTO 1
!F(ISS(JISS).NE.HV)GCTC 1
Z(1)=TSTAS(2,JT5T)

c********************************************* *************************c
C r*LL SHIFTY Tn fXtpACT CHARACTERS 4 TO 3 AND °UT RESULT IN C
C X(l) AND X(2), LEFT JUSTIFIED AND POUR CHAR. PER WORD. C
0******************************************************************a*a*C

Z(2)=TSTAB(1,JTST)
Z(3)=TSTA?(2,JTST)

1=4

J = 8
CALL SHIFTY(X,Z,I,J) ^^ ^^ ^nn
IP ( (X(l) .EQ. HFUNC) .AND. (X(2) .EC HTION) ) GO TO 200
GOTO 1c*********************** ft***************-***** •***********=**«•*** *******0

C DCUBLE PRECISION
0 CHR^K f°c FUNCTION STA'EM=NT
0*4ft***aftft****»-*ft****-<** ft***************"***************"*5************C

3 JIS5=JISS4-1
JTST = JTST4-1
GGTo 2

0*********************************** *********ft** a********-*** ***********r
C REAL
C f"HECK FOR FUNCTION STATEMENT.
0*******ftft****ftft*aft*ft*********ftft************ft*r=a***ft****4**ft**********C

4 JISS=JISS+1
!F( JISS.GT.IN5) GOTO- 1

"i J



CALLTYPCHK(NAM,ITYPE)
SYMTAB(3,I)=HISTCR(TEMP,ITYPE)

200CONTINUE

RETURN

END

>*0ECKFILSET
SUBROUTINEFILSET

0********************************************a***********ftft************C
)CTHISROUTINE3=E'SFILSETRANDOMANDDEFINEINDEXARRAYUSEDC

C?YTSDISKC
CTSOISKISAMACHINEDEPENDENTROUTINEC

)r**ft*ftaft*ft***********a*a******************************4*******444******0

DIMENSIONINDEX(1000)

CALLOPDISK(10)0,INDEX)
>RETURN

END

*CECKFRST

1SUBROUTINEFIRST
IMPLICITINTEGER(A-Z)

Oft***a***************************ft*****ft*******ft***************ft4******0
JCSUBROUTINEFIRSTISCALLEDFROMPARSERT0PERFORMARRE-SCANC

COFTHEFIRSTSTATEMENTOFAPROGRAMMODULE.ITSPURPOSEISC
CTGDETERMINETHEMODULETYPE(ROUTIINE,SU3R0UTINE,FU\'CTION,C

1CBLOCKDATA).IFFIRSTSTATEMENTISNOTAMODULEDECLARATION,C
CPERFORMERRO"RECOVERY.IGNORESUBSEQUENTSTATEMENTSUNTILAC
CPROGRAM,SUSROJTINEOPFUNCTIONDECLARATIONSTATEMENTISREACHEDC

»C"
CISS-CONTAINSCHARACTERCCDESTf,REPRESENTLEXICALENTRIESC
CEXTRACTED.FROMFORTRANSTATEMENTSC

1CJISS-POINTERTOTHEISSENTRYWHICHISaEINGANALYZEDCJRPENTLYC
CTSTAB-TEMPERORYSYMBOLTABLECONTAININGALPHANUMERICSTRINGSC
CJTST-POINTERTCTSTABENTRYBEINGANALYZEDC

>CmaTCH(51)-ANAPPAYCONTAININGKEYWORDS=0&CLASSIFYINGFORT°ANC
CSTATEMENTS.C
0********************1t*4ft********************************4*************0

)COMMON/PNTRS/JISS,JTST,NE,NFUN,NSUB
COMMON/SCAPA/TSTAP(2,300),ISS(600),!1S,INS,JFLAG,EFLAG.ENDFL
C0MM0N/TMATCH/3IAS,MATCH(51)

)CCMM0N/TAPAR/NAME(2),STNO,0!M(3>,MN,M?C°,NFILE,AcGNO
CGo'MCN/INSTUF/STO°E(2,80),!NP,L,ISAV,ND,LFLAG,NLFL'S,

1HFLAG,LBUF(10)
)LOGICALDECERR

DIMENSIONX(3),Z(3)
DATAHS/1HS/,HFUNC/4HFUNC/,HTI0N/4HTI0N/,HV/1HV/,HCL/1"'7

)6,MAIN1/4H$MAI/,MAIN2/2HNS/
DECERR=.TRUE.

STN0=1

)PRINT1000
1000FORMAT(1H1)

30CALLSCAN
)r***************a****************************a***************=***=ft****0

CIFEOFREAD,RETURN.C
0**4********ft*********************ft*fta*******ftaft************4***4******0

)IF(ENOFL.GE.l)CETUPN
INS=INS-1
JISS=1

Ii•g,i,i.g,s,5-9.9.as,a—s
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\=P

ZZT"50

45CALLERPOPU)
N=1

soj:ss=jiss+i

CGzTNEXTLETTER.
CCALLmovmtTOCONVERTTHEALPHABETI'-jt-antND=x<-.p,T3c
CSET'HECORRESPONDINGBITOFLTRSTO»V0I"4TPTYPF f*****«r*«9»*434,44444444t4444^wt$tta$;!4i;t.44^t-B4r]Srt4fttst^^^^.
55JTST=J7ST4-1

J!SS=JISS4-1

LETR=TSTAB(1,JTST)
LETR=MOVcIT(LETR)
TEMP=LTRS(LETR)
LTRS(LETR)=SETONE(N,TEMP)

65JISS=JISS>1
!F(ISS(JISS).EQ.CC)GOTO55
IF(ISS(JISSJ.NE.HY)GOTO90

c*«***«*«„m»4444,4444tft4444444ftt44tl4t4;iEM^t^ft^_^4.t4^itA^
CSTATEMENTC=TYPE:IMPLICITTYPf(Lft-E;-L=tT=r,"^
CPROCESSPANGEOFLETTERS."'"
C*********************************ft****ft****ft***********3333,3333i.a,4i<(,

jiss=jiss4-i*-
jtst=jtst4-1

endlet=tstab(1,jtst)
endlet=movrit{endlet)

70LETo=LFTT>4-l
!F(LETR.GT.ENDLET)GOTO65
TEMP=LTRS(LETR)
LTRS(LETF)=SETONE(N,TE^P)
GOTO70

C*************ft******************************3****3***33*333333
CPROCESSENDOFTY°ESPECIFICATIONS.********C
0*******************************33333333333^^^^^
90IFdSS(JISS).NE.RP)GOTO100C

JISS=JISS4-l

IF(JISS.GT.INS)GOTO100
IF(ISS(JISSJ.NE.CO)GOTO100

0*******************************************3*3**3^333^^^^^3*3*333**333.
CPROCESSTHENEXTIMPLICITDECLARATIONr
C************************************************************3**333A333^

JISS=JISS+1
JTST=JTST*1
GOTO5

CCHANGETYPECODESF0*ALLNAMESINSYMTAB.
C;
CCONTINUETHESEARCHIFTHESYMTABENTRYISEMPTYCThcTYpS:Cnn=r
CISNEUTRAL,ELSECHECKTHETYPEANDCCNTINJ="5 C*************ft***************33333333.333v^;^A^#^^^^ftA^4^^^^^^
*•uu--2001—lfLSYM"*

!F(SYMTAB(1,I).EC0)GOTO200
TEMP=SYMTAB(3,I)

IF(HIF£CH(TEMP).EC5)GCTO200
NAM=SYMTA?(1,I)



KU=29

C-CT03

END
*CECKFive

SUBROUTINEFIMP

IMPLICITINTEGER(A-Z)
C**^**=************ftftft**ft*ft==********33**3*3335l33333!£isri:==::iitx5sj!ws!!s:9r_
CTHISROUTINEPRfCESSFSIMFLICJTTYPESTATEMENTS.A>*A3ccYf.Tssi'rT

26WC=3S(ONEWOR3FOPEACHLETTEROFTHEAL=MA«ET)'^'U"P7n^rncc
TrSTYPESPECIFICATIONSINTRODUCEDBYTHFIMOITCIt^jt;^^'r4cu>
WORDOPTHEARRAYHASFIVE1-BITFIELDS,ONEFIflot00=STGV*TP~P*CH
°CSSIBLETYPESPECIFICATION.

BITSET

1INTEGER
2REAL

3DOUBLEPRECISIC.N
4C1MPLEX

5L3GICAL

UPONENTRY,POINTERSJISS,JTST(ASSOC!ATEDWTTHARRAYSKS»tn
TSTABR=SP.)POINTSTOtH£=PSTSYM=,1LINTH*statFmfmttr
TSTAPENTRYPOINTEDTOBYJT5TCONTAINSTHESTRINGIMPLK'T**
ISS-CONTAINSCHARACTERCODESTHREPRESENTL=XTrALFNTiTTCcI

EXTRACTEDFROMFORTRANSTATEMENTS
TSTAB-TEMPERORYSYMBOLTABLECONTAININGALPHANUMERICStRtN"S

THE

FImpCERENOSONTHEINTERNALCHARACTERREPRESENTAT'--»N^th=uAr4u.pr r*********************.*«^^

COMMON/PNTRS/JISS,JTST,NE,NFUN,NSlje""~'

commT/t^^^
,°;™!,SYMTAB(5*1800>'LSYM,N/DD?fUSETA5(2,2500),LUS=,INDUT.
1ALTAB(56),LAL,INDAL,DOTA3(3,50),LOO,INDD0,1PRIME''IN3UT'
,l,r??I?P'3'l000,'LNC^SUCTAB(1500),!SUC,PRETA8(1500),IPR=,LPS,
1TRIP(1000,2),LTRIP,ITRfSTALT?(2,l)0),LSTaL,INDST

DATAIMTE/4HINTE/,DCUB/4HD0UB/,CCMP/4HC1MP/,LCGT/4HLrGT/
1PEAL/4HREAL/,C0/1H,/,RP/1H)/,HY/1H-/»«-^-'"»•'«

JTST=JTST4-1

JISS=JISS+1
r***«***4^£*^«a4434a4444444S444i,^^^4S4i444ft44sift4^ifti^^
CCHECKTYPESPECIFICATION"""L
C**ftftftft*a*********-*3*33*A**a_^33^A#ti5v^^ft=_^#A^=s^ii^A^R^^:t^^^

!P(TSTAB(1,JTST).NE
N=l

GOTO50

10IF(TSTA?(1,JTST).NE
N=2

GOTC50

20IF(TSTAB(1,JTST).NE.D0UB)
N=3

JT3T=JTST+1
JI5S=JISS4-1
0"to50

30IF(TSTAB(1,JTST).NE.C0MP)
N=4

GOTO50
40IF(tSTA2(i,JTST).NE.L^GM

INTE)GOTO10

pEAL)GOT020

GOTO30

GOTO40

GOT045

.IIIJU.IM,Hja
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GO TO 7
9 I =(ISS(JISS).ECMC0)GJ TO 7 *-*-*„-*,-.**"*«r

r**ftafta=a**ft*fta*4*a**-****=-A* *-.*__* aa

C CUCCK S0R END OF LIST
0************ *********** ********* *****************

IF( ISS(JISS).SCHRP)G0 TO 10
CALL ERP^PC? )
= FTURN

r *** aaaaa4***=****4a************« ftft***!

r «-h=f*K F"P FNr> OF STATEMENT ~
C**«*«***i**i*i**************«** **********

10 IF(JISS.EQ.INSJRETURN
JISS=JISS-U
IFHSS(JISS) .ECHCOGO TQ n
CALL EPPOR(IO)

R_i UKIn ^J.J._-.--*j,_-j.-j.**ftftft**ft*ft********ft**a**ft********C0***#****************************v**:!:^*******, a***- „^
__ -_ ( .j

:*±ftftft4***ft*ftaaft********C

eft************ft******C

e**a a a* a************* ft*ft*4*»**C

C STORE INDEX VARIABLE OF COMPUTED GO TO
Oft**********************************************'

U JISS=JISS4-1
IF(ISS(JISS) .NE.HVJGO
KC = 6

KT=5

KU=24
NAME(1)=TSTAB(1,JTST)
NiME(2)=TSTAB(2,JTST)
CALL TABS(KC,KT,KU)
RETURN

12 CALL ERRCR<26)
RETURN

END

*DECK FIF
SU3P0UTINE FIF(PARAM)
IMPLICIT INTE;ER(A-Z)

0 *********** ******** ********
C

C

C

C
r

C

C

C

C

C

C

C

C

C

c

c i;

ft4**4 *************** ********************* SI*C
SU^OUTI^F fIF IS A PAPSING ROUTINE WHICH PROCESSES IF STATEMENTS. C
IRON FNTPY, THE POINTERS JISS,JTST (ASSOCIATED WITH ARRAYS _ C
<<S,TSTAB PESP.) s^lNT TO THE FIRST SYMBOL OF THE STATEMENT, I.c. C
THF TSTAB ENTRY CCNTAINS THE STRINGS IF C
t'5<; - CONTAINS CHARACTER CODES vO PEDRESENT LEXICAL ENTITIES

fxtPACTEO FRO"' pCRTRAN STATEMENTS £
-<TA= - TEMPPRCRY SYMBOL TABLE CONTAINING ALPHANUMERIC STRINGS C
^ARAM - PARAMETER PASSED BACK TO =APS=R INDICATING -YpE OF IF STMNT.C

CAR"M * 0 - TF STATEMENT OF TYPE : IF (EXP.) STATEMENT C
PAc'7v. - i - TF STATEVfkt of TYOP : IF (EX?.) Ml, N'2, N3 C

KCKU.KT - PARAMOS* TC SUBROUTINE TABS INDICATING tH£ CLASS,TYPE, C
AND USE CODES FOR THE NAME IN QUESTION £
MODE - PAPAMETEP TO SUBROUTINE SEXP INDICATING THE USE CODE FOR C
THF HIGHEST LFVPL =NTITI£S IN THE CONDITIONAL EXPRESSION TO 3E C
ocjnccc cfd '

0*—4=ftft ft *************** ==**s* =***-—**********-" *********=*************"
C0MM0N/^^AFA/TSTAB(2,300),ISS(600),ITS,INS,JFLAG,EFLAG,ENOFL
COM.MON/TAPAR/NAME(2),STNC,DIM(3),MN,MPOP,NFILE,ARGNO
COMMON/PNTRS/J!SS,JTST,NE,NFJN,NSUBCGMMON/H/HPL,HA,HP,HCHD, HE,-F,HJ,HK,HL,,-'M,HN, HO,HP,HQ,HR,HS,HT,

1 HU,HV,H«,HX,HY,HZ,HRP,HrO,H."S,HLP,HCO,MO,Hl,H2,"?,-'^,H5,H6,H7.

. 9 -—I .i-J J * I



™f

CTYPE

CUSE

1KU=23
Kf-a*;

KT=r.

CALLta?S(KC,^t,kli)
PETUCN

2IF(NA«E(1).ECH3L)GCT^5
0*4********fta*********************&***************

CSTORESWITCUVARIABLEOFASSIGNED30TO
CSTATEMENTrecpp«:GCTCyt(i,N2.....NK)
CWHERE:M=SWITCHVAPIASLE
CNl,N2,...,NK=STATEMENTNUMBE
0************ft'a*************************************-****

IF(ISStJISS).NE.HVJG?TO3
NAME(2)=TsTAP(l,JTST)
JTST=JTST4-1

JISS=JISS4-1

3KC=6

KT=5

KU=23

CALLTABS(KC,KT,KU)
IF(ISS(JISS).EQ.HCOJGCTO4

CALLE«»R0P(6)

RETURN

4JISS=JISS+1

TEMP=23

IF(ISS(JISS).ECPLP)GOTQ7
CALLEPCCR(7)

RETURN

5IF(ISSIJISS).EQ.HLPJGOTO6
CALLERROR(8)

RETURN

6TEMP=24
0********************4***********************4***********

CCOMPUTEDGOTOSTATEM£NT

CSTORELISTOFPOSSIBLETRANSFERLA3ELS
0********************************************************

7JISS=JISS+1

IF(ISS(JISS)..NE.HDGCTC3

KC=5

kt=5

KU=10

\'AME(1)=TSTAB(1,JTST)
NAME(2)=TSTAB(2,JTST)

CALLTABS(KC,KT,KU)
JTST=JTST4-1

GOTO7

8IF(ISS(JISS,.NE.HV)GOTO9
K.C=6

KT=5

<U=tEmc

NAME(1)=TSTAB(1,JTST)

NAME(2»=TSTAB(2,JTST)

CALLTABS(KC,KT,KU)
JTvTrJTCT+l

="EUTRAL

=VARIABLE

*gr^jr™^

:ferencedinassign;

**fta*afta*r**ftft*4****0

c
r

C
*=*4***r

!S.
:****<•*

:*******r

C

ft»*«****»*****r

T|'^•—^



0**********************3**33*****ftftft*********..****3***ft**ft**ft*ftft*-***—.- CSTOREENTRYPOINTMAM=.****,***,.-w

MA.ME(I)=X(1)'~C
NAMC|2,=xt2,
KC=9
kt=5

KU=0

CALLTABS(KC,KT,KU)
GOto?
END

*CECKFGOTO

SUBROUTINEFGCTO
IMPLICITINTEGER(A-Z)

M«nMC-1hEG°°ISAFARSIMGROUTINEWHICHPROCESSFSGOT-StMNTS-
rJcc'V:^YVl^CCINT£RSJISS,JTST,(ASSOCIATEDWITHARRAY^' ISS,TSTAP,R£SP.),OINTTn-THEFI"PSTSxM^COFTmp^^z^
TH=TSTABENTRYCONTAINStwSTRINGG^TO*•'or'"-CTP'--'-
WHERENISAStAT£'.1ektNUMPE"ORSWITCHVARIABLE..'

ISS-CONTAINSCHARACTERCCOESTOREPRESEVTLFXICALfnTJttf*r
EXTRACTEDFR3KFOFTPANSTATEMENT-:'NTl'IE*5

TSTAB-TEMPERORYSYM3CLTA*LECONTAININGALPHANUMERICctsivsr
KC,KT,KU-PARAMETERSTOSUBROUTINETABSINDICATINGTup7L!'<*.S ANCUSECODESFORTHENAMEINQUfSTION*L~.S,TYPE,-

C***-********************s,*******33l333±S33333^****************3*33^^
COMNON/SCAPA/TSTABC2,3001,1SSC600).!TSfINS,JFLAG.PFuJri^Fr C0MM0N/TAPAP/NAME(2),STN0,niM(3),MN,MPCP,vFILE,ARGNn
C0MM0N/PNTRS/JISS,JTST,NE,NFUN,NSU3
C0MM0N/H/H8L,HA,HB,HC,HD,HE,HF,HJ,HK,HL,HM,HN,HC,HP,u0,HRhsHT

1™,HV.HWfHX,HY,FZ,HRP,H=0,HAS,HLPtHC0.A9,«l,^ 2H8,H9,HCU,HSL,HPE,HF0RM,HAT,HG,HFHT'H6.H7,
LOGICALALPHA
JISS=JISS+1

NA.«E(1)=TSTAB(2,JTST)
NAME(2,=HBL
JTST=JTS7+1

IF(JISS.LT.INSJGCTO?

cSTAsf;rETTs:N^lab^rostatsmentla<?l•*s«>^«»"*ble:-i CCLASS=UNDEFINEDLA3EL.
CTYPE=NEUT-.'LC
CUSE=LABELREFERENC=^
C**=****=**************-333*~3-******.^...C

IF(JISS.f3.Ivs»NAme(2)=tstab(1,!tST)"""""*"-**-**««***-C
!F(ALPHA(NAME(i)))GCTOi
KC=5

<T=5

*U=10

rALLTABS(KC,K^kU)
FcTU3N

c»**,sa^4t*,^*4444n±444a<[^ti4.Aj:4trt,nt:4±^K
CSWITCHVARIABLE-^*>c**,-•»**,-4***0
CCLASS=VA.PIAPLE:

J11JIj.ajiijj.u
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fj**t*ti*=t*«4rr*44t444,44,44=44s<sat=t¥ttTftttft4s.4a344nKiA44<6t4a4__B^nir

TSTAB(I,JTST)=TSTAP(2,JTST)
TSTAB(2,JTST)=HBL
JISS=JISS-1
GOto3

r*****_*n*3*3„.333**33*333*****3****3**********ft***a**************,.*****,-
CTHENAM=OFTk=cnsTDATAVAMA3LEISLONGE^THAN4fHA".,«H'P'r
C'HENAMELEFTTCREPLACESTRINGDATA.'X
C*ftft4***^*******4******3****«*=*»*************ftaa***a**-*a*******3**3*3;

1JTSTajTST*!

TSTAE(2,JTST)=TSTAB(1,JTST)
TSTAB(1,JTST)=TSTAB(2,JTST-1)
GO"03

2JISS=JISS+1
JTST=JTST4-1

0*****************************„*E*******************ft**4ft«-rft***-*-*****,-
CPROCESSDATALIST~"
C»**«4*«*4***t******44444W*ft^44444a,4444<444aEe44stft44Ae4ft4±a4i±±444tr

3I0C=12

<"ALLICLIST(IOF)
IF(ISS(JISS).EQ.HSL,GOTo<,
CALLEFRHR(30)

PETJRN
0**4******************************************ft-****************3333333f
CSCANOVERLITERALLISTc
C**a*ft****************************************************33*333333333<.r

4JISS=JISS+1

IF(ISS(JISS).EQ.HV.0R.ISS(JISS).ECH!)JTst=jt<:t*1
IF(ISS(JISSJ.NE.HSDGOTO4
IF(JISS.GE.irS)RETURN
JISS=JISS+1

IF(ISS(JISS).EQ.HCC)JISS=JISS+1
GOTC3

END

*DECKFDTME

SUBROUTINEFDIME
IMPLICITINTEGER(A-Z)

C**********************************ft***ft*****a*ft*ft********!v33333*333V**c
CSUBROUTINEFDIMEISAPARSINGROUTINEWHICHPRCCESSFSdtm=N<iom<;ts.
Cf.ojvcEXTRACTSTHEFIRSTVARIABLENAMEANDCALLLI^tdtqpqoofcc;"*r
CT^EREMAINDEROFTHESTATEMENT.""'^

UPONENTRY,POINTERSJISS,JTST(ASSOCIATEDWlTHARRAYS0
ISS,TSTAB,CESP.)POINTTOTHEft?stSYMBOLrFTHEStAtfmcmT.t=r
th=STRINGDIMENSIO.--,i.-.c
KT,KU-PARAMETERSTOSUBROUTINELISTPINDICATINGtHftyRF"NO^
USECOOESFCRTHENAMESINTHELISTT3BE^"CESSFD."r
ISS-CONTAINSCHARACTEPCODESTOPEPRESE'-'TL=X?CALENTITI=<:"r

EXTFACTEDFROMFORTRANSTATEMENTS""p
T5TA?-TEM?EPCRYSYMBOLtA3LECONTAININGALPHANUMERICSWINGSC

0********************************************3*********33,3,33^3seR33333(.
CCMMCN/SCAPA/TSTA5C2,300),ISS(600).ITS,IVS,JFLAG?EFLAG,EM3cL
CCMMON/PNTRS/JISS,JTST,KE,NFUN,NSU3
C^MMCN/H/HBL,HA,HB,hC,HD,HE,Hr,HJ,HK,HL,H",HN,HC,HP,HQ.H3,H^,HT,

1HU,HV,HW,HX,HY,HZ,HRP,HEQ,HAS,HLP,HCC,H0,-ll,H2,H3,H4,H5,H6,H7,
2H8,H9,HQU,HSL,HPE,HF0RM,HAT,HG,HH,H!

DIMENSIONX(?),Z(3)

I



! )

CALL TABS(KC,KT,KU,
JTST=jTST+l

J IS S = JISS + 1

!F{ISS(JISS) .EQ.HSL)G0 to a

CALL EPROP. (17)
RET'JPiV

3 JISS=JISS+1

IF(ISS(JISS).EQ.HV)GO TO 9

CALL ERROR(18,
RETURN

0**a**********************ft*a***************************

C PROCESS VARIABLE LIST C

9 X(1)=TSTAB( 1,JTST)

X(2)=TSTAB(2,JTST)

JTST=JTST-H

JISS=JISS4-1

KT=5

KU=U

CALL LISTP(X,KT,KU)
0ft*a*ft4aft*******ft****ftft***ft±ft4***ft*ftfta*ft*****-sftftftft*ft**K±ft***ft*aaft*ft*ft**C

C CHECK FOR END OF STAT£MENT r
0**********************4 **** ***** *********************ft***********44***0

10 IF(JISS.GE.INSJRETUON

C-C to 5

END

*DECK FDATA

SUBROUTINE FDATA

IMPLICIT INTEGER (A-Z)
0**4*****************************************************4*44*44*******r

C FDATA PREPROCESS THE VARIABLE LIST FOR SUBROUTINE IOLIST WHICH C

C PERFORMS THE ACTUAL PARSING. THE STRING DATA STORED IN THE FIRST C
C ROW OF TSTAB IS ELIMINATED. THE NAME OF THE FIRST DAT* VARIABLE IS C

SHIFTED LEFT TQ FILL THE EMPTY S°ACE. WHEW IOLIST IS CALLED,JTST C

AND JISS (POINTFRS ASSOCIATED WITH ARRAYS TSTAB ANP tqs RES3.) C
POINTS to THE FIRST DATA VARIABLE IN THE LIST. C

!**ftfta*ftftft*ft*0

ISS CONTAINS CHARACTEF CODES TO REPRESENT LEXICAL ENTITIES C

EXTRACTED FROM FORTRAN STATEMENTS C

TSTAB - TEMPERORY SYMBOL TABLE CONTAINING AL°HANUMEPIC STRINGS C
0******************4 4 4*************4****4****4*4**4******4***44****4***0

COMMON/SCAPA/TSTA3(2,3CO),TSS(600),ITS,INS,JFLAG,EFLAG,ENDFL
COMMON/TAPAR/NAMF( 2) ,STNO,0!N(3 ) ,mm,mdc*3,Np TLE, ARGNO
C3MMCN/PNTFS/J! >S , JTST ,NE ,NFUM , NSU3
COMM0N/H/HRL,HA,Ha,HC,HD,HE,HF,HJ,HK,HL,HM,HN,H0,HP,HQ,-i:: ,HS,HT,

1 HU,HV,HW,HX,HY,FZ,HRP,HEO,HAS,HL?,HCO,HO,H1,H2,H3,H4,H5,H6,H7,
2 H8,H9,HQU,HSL,HPE,HF0RM,HAT,HG,HH,HI

0***************4**************** ftft*ftft******************************4**0

C GET FIRST Er TRY IN DATA LIST . 0
0 ***ft*ft*a4******ftftftft***********************************4*4*4ft*ftft *4*****r

IF(TSTA?12,JTST).E0.HEL,GO TO 2
J i ? S = J I 5 S +1

IM TSS(JISS) .EQ.HVJGO TC 1
0*ftft *» ***«*.**» ft* *S***-X** ********* ft ******* ftft* ft * ft* ft*********** 4**********0

0 the NAM? CF THE FIRST DATA VARIABLE IS LESS THAN 4 CHARACTERS LONG, C
C S'-IFT 'HE N&m= -n ^cpl/.(;e HATA . C

J , 3 . H J , I
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CALLT*?S(KC,KT,KU!
RET-JRN

f*****-4*4a*********»«=*aft*=aftftftas:ftfta*aft*aa*4*aaa**a*aaa**ftft4aa*ftft*4ft***r

CCHECKforCOMMONELCfKNAMEC
C*ft**ft»-*ftfta***a****aa*x*aaftft4****ft±aaa*aft4***aaa*a*fta4r-.aaaa*a*aa***4*a*C

1JISS=JIS$4-1
IF(ISS(JISS).EQ.HSDGOTO4

0**a4*ft*aa****a*aftftftftftfta*********saft***aft***aaftaa**ftftaaa4aftft*aa44**44**0

CNOBLOCKNAME.S^REBLANKFORCOMMONBLOCKNAMEC
0***ft*ft*******asa**a*aaaaa******ftft*fta*********ft*aftaftftaaft*4a4a*a*ft*4****C

«C=7

KT=5

KU=0

NiM£(1)=H3L

NAME(2)=HBL

CALLTABS(KCKT.KU)
1F(ISS(JISS).NE.HV)GOTO2

0**aftftft*aft****-!-***aaa*i-a*****4***************aaa4*4**aaa*4sft*fta*ftftft*ft**r

CEXTRACTFIRSTVAFJAELEOFLISTC
0**a**fta*a****a**ft*aaaa****ftftftaaaaft*aaftaaft**aaaaaaaft=aaaft-saftaftft******a#P

Z(1)=TSTA5(2,JT5T)

JTST=JTST+1
Z(2)=TSTAB(1,JTST)

Z(3,=TSTAB(2,JTST)
JTST=JTST+1

JISS=JISS+1

!=3

J=6

CALLSHIFTY(X.Z,I,J)
0****ft***44***ft**afta44***4*******************4**a**********************C

CPROCESSVARIABLELISTC
C4*****44*a*a*r-***a4ftftftaft*4444*4*ftftftft********ft*********4»—aft444ft4*444*4^

KT=5

KU=U

CALLLIST=(X,KT,KU)

r-CTO10

2IF(ISS(JISS).EQ.HLP)GCTO3

IF(I$S(JIS?).EQ.HC0)G0TO3

CALLER=OR(15)

RET,JCN
0**********4**********************************44******4*±*******ft*ft*4**r*

CEXTRACTFIRSTVARIABLEOFLISTC
0ftft*ft4*4ftft*****a***aftaft*=****ftftft*aft*ft********ft-eftft***ft*ft*4a*4*"*±***ft*4*4C

3Z(1)=TSTA?(2,JTST)

Z(2,=HCL

Z(3)=H=L

JTST=JTS'+1

1=3

J-2

CALLSHI?TYlx,Z,!,J>
KT=5

KU=U
C****ftft*ft4**ft**aftaaaft****************ft*******ft*************************r

CPROCESSVARIABLELISTC
Cft*aft**•*«*****?-aa*******ft********a*ft**4*aftft*4-^4ax:ft4*a=*ft*a*ft**ftft4*=ft*ft*C

CALLLIS"1X,<T,KU)

.I,i
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CEXTRACTEDFRO"FCPTFANSTATEMENTSC
CTSTA3-TEMRF-OPYSYMBOLTA3LECONTAININGALPHANUMERICS'?I\'3SC
C****aaaaas.*a=a***a*aaft**«=****-*—******4****4a*aa*ftaaaaftaftftaaaaaa—****r

CCMMO\/SCAPA/TSTAB(2,300),ISSI600),ITS,INS,J=LAG,=FLAG,ENO^L
COMMON/TAPAR/NAME(2,,STN0,DIM(3),y,N|,MPDUNFILE,ARGNO
COMMON/PNTRS/JISS,JTST,NE,NFUN,NSU3
COMMON/H/HBL,HA,FB,HC,HD,HE,HF,HJ,HK,HL,HM,HN,HO,HP,HQ,HR,HS,HTt

1HU,HV,HW,HX,HY,HZ,HRP,HEQ,HAS,HLP,HCO,H0,H1,H2,H3,"4,H5,H6,H7,
2K8,H9,HQU,HSL,HPE,FFCF«,HAT,HG,HH,HI

DA--AEXIT/4HEXIT/
0*****************************444************************ft-ftftfta*4******0
CEXTERNALPROGRAMREFERENT=.MAKETPANSITT-fsjENTRY0
C************=*******ft**********************************-****-*********(-

LOC=0

MOO=5

CALLTPANSILCCMOD)
0********************************************************************ft*o
CEXTRACTANDSTOPSSUBROUTINENAMEC
0***********************************************ft*a*«»*****ft****3******{-

NA«Ell)»TSTAB(2,JTST)
0*******************************************************************±**f-

CTERMINALSTATEMENT,makeTRANSITIONENTPYANDRETURN.C
C**********************************************************************£

IP(NAME(1).NE.EXIT.PR.JISS.NE.INS)GOTO4
LOC=0

M00=3

CALLTRANSILOC,MCD)
PETURN

4NAM=(2)=HBL
JTST=JTST+1

JISS=JISS+1

IF(JISS.LT.INS)GCtc1

IF(JISS.EQ.INS)NAME(2)=TSTAB(1,JTST)
0**************************************************************4*******0
0STORENAMEINTABLES0
CCLASS=SUBROUTINENAMEr
0TYPE=NEUTRAL0
CUSE=EXTERNALPROCEDUREREFERENCEC
0***********************ft*********************a*************4**********.-

Kf=l

KT=5

KU=21

CALLTABS(KC,KT,KU)
RETURN

1IF(ISS(JISS).NE.HV)GOTO?
NAME(2)=TSTAB(1,JTST)
JISSsJISS+1
JTST=JTST+1

2KC=1
KT=5

K-J=21

CALLTA65(KC,KT,KU)
IF(ISS(JISS).NE.HLP)GOTO3
JISS=JISS+1

0***********************ft*4*4****44****44***444*************ft**********0
CPROCESSPARAMETERLISTc

C__DIJ„Jl_-J)IJc_J,J.J_J)c_J
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Of11=1,4

CALLSHIFTY(X,Z,I,J)
IF(X(1).ECHOGOTC2

1CONTINUE
HIJ=TSTAF(2,JTST)
1=1

CALLSHTPTY(X,Z,I,J)
Ir(X(1).FQ.HCGOTO2
fALLERRCR(3,
GCTOa

21=5

JJ=12-I
C**ft***a*********^*ft*ft=-******3=*3*_33333¥33?333A33tt3i^B;S!sj[]!ti::8:ttft<54;^!fc!fti
CEXTFACTANDSTOREI*CEXVA=ta5LENAMFr
CCLASS=VARIABLE"
CTYPE=VEUTFALr

CUSE=VARIA3LSR£FECENCEDINANASSIGNSTATEMENTC
0*******4ft**ft*-****-******3**33*33***********4**4***********3**33**3333,-'

Z(1)=TSTAB(1,JTST)
Z(2,=TST4B(2fJT5T]
I=T+1

JISS=JlSS-tl

IF(JISS.LT.INS)Z(3)=TSTA3(1,JTST4-1)
CALLSHIFTY(X,Z,I,J)
KC=6

KT=5

KU=?2

NAMEll)=X(1)

NAME(2)=X(2)
CALLTABS(KC,KT,KU,

4RETURN

END

*DECKFDO
SUBROUTINEFDO
IMPLICITtvtcgeoj«_Z)

0ft************,-******************4******-***ftw*****-*--33-**3333333St33#c
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I.E.DON!=M1,M?,«2""'"*"
WHEFEN=DOSTATEM?NTLABEL

I=INDEXVARIABLE
Ml=INITIALVALUE
M2=FINALVALUE
M3=INCREMENTVALUE(DEFA!JLTIS1)

UPONENTRY,THEPOINTERSJISS,JTST(ASSOCIATEDWITHARRAYS
ISS,TSTAB,PESP.)POINTTOTHEFIRSTSYM=oloptheSTAtEmfi\ittc
T\-ETSTABENTRYCONTATK'sthejtrimG00LA?ELINDEX."
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1JIS;=jISS+1

T£M==!SS(JISS)
KJ=KU4-1

KE1=0

k?2=0

2IF(TEmp.eq.hI)G0to3

IF(TEMD.EC.-V)GOT04
IF(TEMP.cC.HfT)C,CTn6

IF(TEMF.EQ.HPL)GCTO7

CALLERF-P(5)

RETURN
0*****ftftftft****i***aa*********ft******ftfta*****aa±aft**»*ra*ftft*?ft*****•*«*ft-r

CINOEXISAC0'-'STANT.CONVEX"CONSTANTFRCU-•="MATTC"'•TEGERC
CFORMAT.r

0**4***************ftftftft*ftfta*ftft**ftftftft******±r:-s^s^n±a*****aft4***4**a*****f

3VALUE=CO'S'(TSTAB(1,JTST),TSTA8(2,JTST)»
IF(VALUE.GE.2*=14)CALLERROR(24)
GOTO5

0***4*4*4ftftfta*ftft**ft*ft***4********************»---****3***rt********3**34-

CINDEXISAVARIABLE.STOREVARIABLENAMETJ^ABLESFYTABSC
CVALUE=?OINTERTCSYMTA6C
C=NADDERC
0********************************ft***********ftft***********ftft**********3r

4KB1=1

NAM£(1)=TSTAB(1,JTST)
NAME(2)-TSTAB(2,JTST)
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GOTO8

o*********************************************-=***********ftft**********o

CMINUSSIGNENCOUNTERED.KP2=1.r
0***********************ft********************fts*ft********ft********4****r

6KB2=1

7JISS=JISS4-1
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GOTO2
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C*******************=**************************************************£
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rU-Kt-K"CC!UTPUTA°RAYWHICH,UPONRETURN,CONTAIN* CtP=0E5IREOCHARACTERSTRING,4CHARACT=RSc=CW-RD,
CLrFTJUSTIFIEDANDBLANKFILLCD
c*»***».sw»„4„»MMWWMtum^?(k4m±UMjti(^4j!M±^

DIMENSIONX(3),Y(3,,Z(2)
DATAHBL/1K/
X(l)=HBL

X(2)=HBL
X(3)=HBL
Z(I)=Y(1,

Z(2)=Y(2,
Z(3)=Yt2)
I=IDUMMY
J=JDUMMY

N=G

IF(I-kJ.GT.13)GOTO1
!F(I.LT.5)GOTO40
Ip(I.LT.9)GOTO3
IFfI.LT.13)GOTC2

1CALLEF?OR(26)
RftuRN

2Z(1)=Z(31
1=1-8

GOTO4

3Z(1)=Z(2,
ZI2)=Z(3)
1=1-4

40IFd.GT.l,GOTO4
XU)=Z(1)
X(2)=Z<2)
X(3»=Z(3)
DETUPN

4N-Nkl

tEmc=Z<1)

L=I-1

K=MIt\(5-1,J)
IC0S=6*L
N-ITS=6*K

ITEMp=flO(IPCS,N5ITS,TEMP)
M0UM=2**NSITS-1
MASK=.NOT.KDUM
NS=60-NBITS

NMASK=LSHIFT(MASK,NS)
NTEmp=lSHIFt(ITEMP,NS)
X(N)=X(N).ANC.NMASK.O°.NTFMP
J=J-K

IF(J.LE.O)RETURN
Ir(L.NE.O)GOTO5
CALLERR0R(27)
=E'rURN

5TEMD=7(2)

L=MIN(J,c-K)
I=OS=0

N;?ITS^6*L
IT£vp*cL0(iprs.^piTS.TEMP)
C'^.;M=2**»CT-<;_I

C
r

r

:S**ft***0

6.E_^jI_jS__ji^-jIE.I~i_^_ii-_jm.



0—

MASK=.NOT.MDUM
NS=60-NBITS-6*K

NMASK=LSHIFT(MASK,NS)
»-TEMO=LSHIFT(ITfmd,ns,
X(\)=X(N».AND.NMASK.CP.NTEMP
J=J-L

IP(J.LE.O)RETURN
IF(N.GT.2)GOTO6
Z{1)=Z(2)
Z(2)=Z(3)
I=LU

GOTO4

6CALLERROP(28)
RETUPN

END

*CECKSORT

SUERCUTINESORT(ICOL)
IMPLICITINTEGER(A-Z)

C**********************************************************************r

C

c

c

c

THISROUTINESOPTSTHETRTpTABLEININCREASINGGPDERACCORDINGTO
PREDECESSORS(COL1)ORSUCCESSORS(COL2).
RARAMETEP

ICCL—INPUTPARAMETERINDICATINGCOLUMNBYWHICHTRTpTABLEISTO
BESORTED.'

0**********************************************3*****3333333333333^^^
COMMONSYMTAB(5,1800),LSYM,NADDR,USETAB(2,2500),LUSE,INDUT,
1ALTAB(56),LAL,INOAL,DOTAB(3,50),L0C,INODO,IPPIMF
UNODTAB(3,1000),LNO0,SUCTA3<1500),ISUC,PRETABt1500>,*PRE,LPS,
1TRTPUOC0,2),LTRIP,ITR,STALTB(2,100),LSTAL,INDST

IF(ICOL.E0.1)NCOL=2
IF(IC0L.E0.2)NC0L=1
NLE=ITR-1

DO20J=1,NLE

IF(TRIP(J,ICCL).LE.TRIP(j4-itlCGL))G0T-20
ICOPY=TPIP(J,ICOL)
IC0PY2=TRIP(J,NCCL)
TRIP(J,ICOL)=TRIP(j+l,ICOL)
TRIP(J,NC0L)=TRIP(J+1,NC0L)
TFI°U*1,ICCL)=ICCPY
TRIP(J4-1,NCOL)=ICCOY2
JM1=J-1

IF(JM1.EC0JGCTC20
DO10KK=1,JM1
K=JM1-KK+1

IF(TRIP(K,ICCL).LE.TRTP(K4-l,ICr,L))GCT-20
IC0OY=TRIP(K,IC0L)
IC0«»Y2=TPIP,KfNCCL)
TPIP(K,ICCL)=Tt>IP(K4-l,IC0L)
TRIP(K,NCCL)=TRIP(K+1,NC0L)
T0IP(K*1.ICOL)=ICOPY

10TRIP(K4-1,NCOL)=ICOPY2
20CONTINUE

RETURN

END

♦DECKSTATL

SUBROUTINESTATL

II—r~



kU;

3ti
cin.cj
T.-ik-Z
-iCOc?

•Ott
»••-»Z«4

.11li:Oi-.

/'>O•
Jwin••tu
_jo^_j_j

O—4hi
-H.kIL

-"coZ
'-«a-I
jI•i-
f.c.-in•a.

vtou—C.
-^toOa
mh.oy
-k—I

tl-cf-

•iI•3f»•*:.
fiui—y

iiji.

0ct>•-

J•-H—
-JCO

-OO<w
iir\o(•-

n.mooar
1IO—Ii-i

i——••O
Ci

rrici:k-•
*4<4.»-ic

>-v-z
-CCJ••H
•f>3ato
Jto•-«

•.a-

K_t-i

»4f.l—If\l
>c.c>—
'zz-
)•—_»—u

*ni>.
--••4
t_i—r>r»
•<rco

_ioo>»
o—iu

;•-i—«*
—•a

-ocma4
c«-•r(-o
—a:«v

ooi-it
rti4z
'tk-Ok
1-O.coS"Z
.jc.ar3
-j:._icjo

c-o
t.'oCJ

cj*r
H.Cl

t-*•>
Ul<-•>..•.

ClttttIttt
Zl/l
H>UlII|l||

_l

•>tritr
Cl44CD
Cik-k-<3a
Ot1I-•-.

i'-i3-ia
•••4t/l<i-

CJ41tt1!
•-Cj

_l_l..-t.

4XXX

Oztnintn
ZH.

+I.

3

ZZ
3hi

a

t-~.

Z
3-

CJCJ
CJ3

oo

o«•»*

H414141
Z
LUIIl||l

incr.a,n.

><t<tt~
HIkk-j

I-CiUJ«1
CJOt/1k-
4Z3to

414!41
U.

fl-••..

utr.inm

1ininm
3hih'i-

i;4i-ii

1-ItIIII
•Z3

3-'rtia.
Cj<t<iQi
cj*k-k-4

v.j:tuk
-N>•ILC

t-Owe/la
£«M41tt
>•k
uik-4..t.

—z>"
•-it.XX

iior.O—i—•

O

4t

Z
•tc

3
Xk
—iU.

ZLU
CJ5"

hO

mo
-»~r\l

inicj~

Itu
4ictn

UJH«

I-.k-

k-HI

3Cl
onhi
k-o—I
<tuia
k-3S-
UlUlHI

a

Ul..

CJZ.
-Ju

COO
"NZ

H.||

O-k-
3TZZ
to3

tlII

Fjai
z<i4
3aci.k
O4c>a
c<a_i4

h.cro

41
—•a.

ozri*
cx

•OXin
UiZk-
ZH.C»

a•k;in

O"~K_J""
-JHIZ.tt••

••3
--iCi•ft

—i—cjp-i

XII
IICj--i

uio—
hiacmtn

H.k4Z
ook<t-a.
-*—zs:Z3

MilUk
CiUaCj«iu
Q>-iau.u_

oo"
—ICM

CIILIIUL.

<i:i<i
zas
•-«t-:eUj

co
corfii~

a<tuiui

X
kUt•k-

1Ok-*
1<ryO
iuu<»z
14CO_l4
1Xen
IU3:t>
SCk>Ul
'corrru

>ZU.
:.Ui3
rxxt/ia>
i<lkH-
irui

au.i-h

u-t-3x
Cjclit-

U)_j

cri-y
zZiti.'
I-.I..IX„•

ei.OIXu.
t-a.tx
O0DO

coenz
iii—i-i

«HHIIf
U.Xk-
Ui•-k-ul
?>-
3UU.Ill

Zk-H.X
4ZI
XUJ.
ftZix
-JZh.f.
4U

aoto
Z3ixiti.
4UUl

Ck
u>•t-ci
UiC.Ul<.II
<cuClti
rc>tu4c
!••"KmXk
UiC>'/

exO
^IIIkI-2
Cjo.tol

CJO
CJk-

ou.
Zoi

k-CO
uia

Uj

CJk-
k-CJ

4
cra
m4
t-j.
zCJ
M

OIX
aci'
ti
I«

~o
kz
3I
ai

ct>c.c«c.c.c

IT3
C,o
IX_)

Ul

inad
_luiI-

tni-
4Zx
--3u-

uC.iO
4CJZ
>I•-•

II
-JI-I
<:ZX
cj3O
CClZ
_lVi-i

uiIII

k-IV

C

ay.*
Ulh.41
a«
t:.a»
l-UJ4i
cikit

CJ41
t/jm.4;

uj4r\«
4441
kIVT41
ClUJCJII
k-tft

CJU.tt
Z4Cj«
hiu;*

4Ztt
ZXt_j4i

3»-4*
-J11•-4t<
CJC?coK
CiUtii

I-OM

1-it"!L

Xt-
-X

Jl/I-
U.X-o
CO•T
zt/:•>
tnxin

-•-x
oc?•
«ax^
-j-x
u.a.-
ui1to

--±

<lI(M

-J«•X
UZH
3n:-h

»-z
u,>•

r:io

h.K41
liUjui,„i—u

UlUJo
Zk-2Ul
HIOHIX
>-4a.k
3U'k-
C<li/lT
o:rcj
eXJLJ111I-
3Xill
l/><fk-U

-JIII

toy
4HI

H.k

ex3
4Ci
>tt

ai

Z3
rjui
2t
>III
UUl
CUj

XO-K
UJZUCII
Ci•-•UJtt
Zk-k-l>
hiaZ4t
I4i-.K
Ik-CJ41

_;cia.tt
OIItl
t_JIIii

•;cixci
>k-•CJH.
>hia;XX
T•.T••

0—»n:i
•'o->_i3

OXX-
jo•.cr

—uuix
iuix-j•
:'ui.xk
•'HIUJ•-«J

•xox
--•••u;*

>ooxa
jOX»•a.

«•ci-acj
1»Uttlt

fiXXX

o".a,-•-.u.

4XXO
k•»»x

IU)4>•

k-XX-I
•v.i-•Ul

i4_i^r2
aaix*

|<iJ.--
—cn..<.,

Oc,xXu

3
a

3a
aocu
2.t-3
UlU)U)

2tt

atr'A:—.

<u
X4
CJfl

4—
t-I
dz

Zw

CjIL
>3
?'O'

rj-j

UUUUUUULUCJOOCJCJCJCJO

*•y>a-
CjOXX
r?.••
>'>'3'it
c.CXX
t-Cj

^ir\j

IliUi

is

i;S'ii|

laI

1*4

\siii\

'1Lij



ff—
S

F

o
*

«
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
o

C
*

L
A

N
K

n-uT
C

.JR
R

E
N

T
R

O
W

O
F

T
S

T
A

B
.

C
0

*
*

*
*

*
a

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
ft*

ft*
*

ftft*
*

*
*

*
*

*
*

*
ftft*

*
*

0

T
5

T
A

B
(1

,IT
S

)=
H

B
L

T
S

T
A

3
(2

,IT
S

)=
H

B
L

<
O

U
N

T
=

0

I
C

(
L

B
U

F
(
D

.N
E

.H
3

D
G

O
T

O
1

6

IF
(N

L
F

L
A

G
.E

C
O

)G
C

T
C

4
0

I
F

(
L

.E
C

1
)G

9
T

O
1

0

L
=

l

G
O

T
O

4
0

1
0

L
=

2

G
C

T
O

4
0

1
6

IN
D

X
=

1

IC
O

L
=

0

2
0

1
=

0

IC
0

L
=

IC
0

L
4

-1

D
O

3
0

K
=

l,4

I
°
O

S
=

0

N
B

IT
S

=
6

T
T

£
v

p
=

F
L

D
(IP

C
S

,N
B

IT
S

,L
3

U
F

(IN
D

X
))

M
A

S
K

=
.N

C
T

.7
7

B

N
S

=
5

4
-
I

N
M

A
S

K
=

L
S

H
IF

T
(M

A
S

K
,N

S
)

N
T

E
M

P
=

L
S

H
IF

T
(IT

E
M

P
.N

S
)

T
S

T
A

fi(IC
O

L
,IT

S
)=

T
S

T
A

B
(IC

O
L

,IT
S

).A
N

D
.N

M
A

S
K

.O
R

.N
T

E
M

P
K

0
U

N
T

=
K

C
U

N
T

+
1

IF
(K

O
U

N
T

.E
Q

.N
)

G
O

T
O

6
5

2
5

IN
D

X
=

IN
D

X
+

1

I
F

(
L

B
U

F
(
I
N

D
X

)
.E

Q
.H

B
L

)
G

O
T

0
3

5

3
0

1
=

1
+

6

G
O

T
O

2
0

0
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
f
tf

tf
t*

f
t*

*
a
*

*
o

C
G

E
T

R
E

M
A

IN
IN

G
C

H
A

R
A

C
T

E
R

?
FR

O
M

S
T

O
R

E
.

C
0

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

o

3
5

J
=

7

3
6

I
F

(
S

T
O

R
E

(
L

,J
J
.N

E
.H

B
L

,
G

C
T

O
3

8
J
=

J
4

-1

G
O

T
O

3
6

3
8

I
F

d
.E

Q
.1

8
)

G
O

T
C

4
5

1
=

1
+

6

G
O

T
0

5
0

4
0

J
=

S
T

A
P

T

IC
O

L
=

0

4
5

1
=

0

IC
O

L
=

IC
P

L
-U

5
0

D
O

6
0

M
=

l,4

I?
O

S
=

0

N
B

IT
S

=
6

IT
£

M
P

=
F

L
D

(IP
O

S
,N

B
IT

S
,S

T
O

R
E

(L
,J

))
M

A
S

"
=

.N
O

T
.7

7
B

N
S

=
5

4
-
I

N
M

A
S

K
=

L
S

H
IF

T
(M

A
S

K
,N

S
)

N
T

E
v

o
=

L
S

H
IF

T
(IT

E
M

P
,N

S
)

T
S

T
A

B
(IC

C
L

,IT
S

)=
T

S
T

A
B

(IC
C

L
,IT

S
).A

N
D

.N
M

A
S

K
.O

R
.N

T
E

M
P

K
0

U
N

T
=

K
0

U
N

T
4

-1



l

CCMM0N/TAPAR/NAME<2),STNO,DIM(3),MN,MPOP.NFILE,APGNO
COMMGN/TABSUB/ISTP,NSAV,LAN,ISUBAD,IPFLAG,ICTYPE
COMMON/DOLAB/LABFLG

IF(mdop.NE.I)GOTO2
0***fta**ftft***********************ftftftft**ftft***fta******ftftaaftftftft*******ft***C

CCALLPARTABUPDATINGROUTINETCSTOREENDCFPARAM=T=RLISTCODE.C

CPARAMETEPSUC,IAN,ANDMODNOARENOTUSEDINTHISCALL.C
0***4****************************ft**********4ftftftft4*********************0

MCOD=l

CALLUPPAR(MCOD,MODNC,UC,IAN)

MRQP=0

RETURN

2IF(MPCP.ECO)GOTO3
0**********************************************************************o
CCALLPARTABUPDATINGROUTINETOSTORECONSTANTPARAMETER.C
CPARAMETERUCISNOTUSEDINTHISCALL.C
0**********************************************************************0

MODNC=MN

MCOD=2
IAN=APGNC

ICTYPE=TYPE

CALLUPPAR(MCOD,MODNO,UC,IAN)

MP0P=0

RETURN

3NAM1=NAME(1)

NAM2=NAME<2)

MODNC=MN

IF(NSAV.EQ.STNO)GOTO5

NSAV=STNO
o**********************************************************************o

CSTOREUSETABPOINTERINNODTAB.C
0********************************************aftftftft********ftftftftftft44ftftftft*T

IT£M=NODTAB(l,STNO)
IUP=INDUT

NODTAB(l,STNG)=LOSTQR(ITEM,IUP)
5CALLHASH(IFLAG,NAM1,NAM2)

IF(IFLAG.NE.O,GOTO10
0***************a**************************************************3*3*r

CSTORENAMEINSYMTAB.r
0********************************************************a*************o

SYMTAB(1,NADDR)=NAME(1)

SYMTAP(2,NADDP)=NAME<2)

IF(CLASS.EQ.0.0R.CLASS.EQ.1.0R.CLASS.E0.5.CR.CLASS.E0.7.0R.
1CLASS.EC8.OR.CLASS-EQ.il)GOTO25
IF(USE.EQ.14.0R.CLASS.EC4.AND.TYPE.NE.5)G0TH25

C*********************************************ft**********ft4*4ftft4*******0

CCHECKVARIABLETYPE.C
0***********************************************ft*-*********************r

IF(CLASS.NE.IO)GOTO8
TYPE=0

GOTO25

8CALLTYPCHK(NAM1,ITYP)
TYPE=ITYR

GCTO25

10IF(USE.EQ.14)GOTO12

IT=SYMTAB(3,NA0DR)
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J=J+1

JF(STPPE(L,J).EQ.HBL)Grto55
IrlI.EQ.18,GOTC45
1=1+6

GOTO45
0********************3333333^._,^j..^

C?LAN*nUTLBUF."****~V*******±******************±*****C C**=*ft**4ft******3*3:p33333!(!3r
65DO70KK=1,10*****~~**~***A*»*******************4**4***C
70LEUF(KK)=HBL
75ITS=ITs+l

IF(NLFLA3.EC0)GOTC85
C****ft****4*4ft**********33*3=335i:.!.3^^

CSWITCHTONEXTCAPOIFSWITCHEDBACKERIgI.^ALlT****R"************=*******-*C c*******************************a:***-.-*-----:-!^-1-
IML.EO.l)GOTOso••*^"'---*******************«*****-«*.*****c
L=l

RETURN

L=2

PETURN

END

*DECKTABS

SUBROUTINETA3S(CLASS,TY&E,USE,
IMPLICITINTEGER(A-Z)

C*****************************Aft*******-.**^-^.„.**.*.„.......

CLASS—CLASSCODErCRNAM£3£TNgPRCC=SSfd
!Y.=E~TYPECODEFORNAM=BEINGorOCfsSEO^
USE—USECODEFORNAMEBE^NGDROrESSED
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LAN--CCNTAINSSYMTABADDRESSOFLASTARRAYNAMEppnrc^cnS
IFFLA3—FLAGINDICATINGPARAMETFRTtstTS*=n!rJ:*,C IS1.OTHERWISE,VALUFIS0PF-OCriSEDWHENVALUEC
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ir"i"1?",r—^,r

ITR=ITP+1

IF(IT.R.LE.LTRIP,r,oTO90.

80FORmIt?*FATALERROR:ATTFMRTTOOVERS'ORETRT=ta3LE.*) 90TPIpijTp,lJ=STN0

C***-*-*I2*^2°'120'130*1*0,150,160,170),MOD
c:.;n:r^=w"3^=ft*i*^****:s***:fc=k^**************.**********4***c

GOTO999
0******3*****333*33^^^^^^^^
CMOD=2*-**,.,—*******ft44±****ft***3**3r

CLABELREFERENCEDIN00STATEMENT'C
C*************3************3*3**333333^±_C

120TRIP(ITPtl)=LQC-*********«******ft******r
TRIPdTR,2)=CR(HIGHSU),STN0,
if(labflg.ne.o)goto999
itr=itp+i

if(itr.le.ltfip)goto125
PRINT80
STOP

125TRIP{ITR,2)=HIGHS(2)
GOTO999

0***************333333^^
CMCD=3^"*****3t*****5S***************^**************4**c
CTERMINALSTATEMENTC
0**************333*^3333333,,r

130T*!*<ITR,2,=0P(HIGHS(3),20000)M**-*************************Z GOTO999
C******************-3***!t333333333Art_
CM0D=4"5r*-'-5;:ac-*************4*ft*4****0
CLOGICALIFSTATEMENTC
C******************^****3333333333333*********4******333.•X*„_C

140STDM=STN0+1~:!;":t,!:-***********=«**********ft**r

TPID(ITR,2)=OR{HIC-HS(3),STDM)
STDM=STDM+1
itr=itr+i

IpU.TP.LE.LTRIP)GOTP145
"INT80
STO°

145TR.IP(ITP,1)=STN0
TRIPdTO,2,=C'R(HlGHS(3),RTDM,
GOTO999

0*****4*****4******33.^*33333
CMC0=5*********************************************c
CEXTERNALREFERENCEC
C***********aisr******-****--*,^....r'

************3*3*33333<34e4444^*******3*3333*3**0



150TRTD(T^fc,2)=0R(-IIGHS14),LOC,
TT?=IT5i-l

Jp!ITR.LE.LTFTP)GCTO155
CFINTSO

STOP

155TRIP(ITR,1)=STN1
ST0M=STN0+1

T?IP(ITR,2)=^R(HIC-HS(3),STDM)
GOT0999

C**4***4aa**fta****aft****ft***43***ft*************_*,.33333*s.333333_33i,3333r
cmco=6;
CENDSTATEMENT£
C****44*******4*4****************************ft3****3*33*****ft*****ft****r

160TRIP(ITP,2)=0R(HIGHS(3),30100)
GCTO999

C*************************ft*******************4**4******4ft4************r
CM0D=70
CENTRYSYATEMENTr
0****4******************ft**********************-*a***-*-*ft***********»*r

170T=IP(ITF,2,=0R(HIGHS(3),STNO)
TRIP(Itr,i,=430JO

999RETURN

END

*DECKTYPCHK

SUBROUTINETYPCHK(NAM,ITYP)
IMPLICITINTEGER(A-Z)

0***********************************************************-**********o
CTHISPOUTINEDETERMINESTHETYPEOFAVARIABLEBYCHECKINGTHEWORDr
COFTHELTRSARRAYTHATCORRESPCNDSTOTHEFIRSTLETTECOFTHFVAR-C
CIABLE.IFTHEWORDISZERO,THENTHEFORTRANDEFINEDIMPLICITTYPING
CISUSED.OTHERWISE,THETYPEISDETERMINEDACCCDTNGtoWHTthbit'C
CISSETIKTH£WORDINLTRS."r
CVARIABLES

CNAM—dNPUTPARAMETER)FIRSTFOURCHARACTF^c^FVARTA=>lfrfH^SFTYPE
CISTo3EDETEPMI*=o.----^
0TTYP—(OUTPUTPARAMETER)TYPEOFNAM
C=0INTEGERr
C=1FLOATINGPOINTc'
C=2DOUBLEPRECISIONc
C=3COMPLEXr
C=4LOGICAL0
CLTRSI26)—EACHWORDCORRESPONDSTOONELETTEROFTHEAL°HABETANDC
CCONTAINS51-BITFIELDSCORRESPONDINGTOTHEPOSSIBLETypRSOFC
CVARIABLES.THEAPPROPRIATEBITISSETTOON'FIPANTMOLirjt~TYPC
CSTATEMENTHASSOINDICATED.•--»
CPIPSTBITSET-!NTEGE»r
CSECONDBITSET-FLOATINGPOINTr
CTHIRDBITSET-DOUBLEPRECISION0
CFOURTHeiTSET-COMPLEXc
CFIFTHBITSET-LOGICAL0
0**4a*******4*****4*4ft*«ft************************3*333,.---3333333^33333£

COMMON/TYPES/LTRS(26)
NCHAR=FL0(0,6,NAM)
TTEST=LT5S(NCHAR)
IF(ITEST.NE.O)GfTO20

Oftftftftaa^aaftftftaaftftaft*******-***---*.:aftft*4ftft**--ft*30

(fe_^j|E-ii}Fie^jir.".'.."jie..."ih_j&••'•jS"--1¥-••"if-:-ui^_jifjIE".if.::,If""iW•P':"iBl



CUSEFORTRAN—DEFIN^ntmplIOTTTvo=-mecti«-t-«
C*«******«********^*L*^°«=NAM!

TFINCHAP.GE^.ANC.NCHAR.LP.^)GOTO13*********************~**C ITYP=1••-_._•♦i..Lili.)

RETURN
ITYP=0
CETURN

IF(GETONE(2,ITEST).NE.O)GOTO5
!P(GET0NE(3,ITEST,.E0.0)GCTn*o
I*yo=2'
-ETURN

IF(GET0NE(4,ITEST).EC0)GOn40
ITYR*3
PFTURN

ITYR=4
?ETljRN

EN0

*DECK'JPALT

SUBROUTINEUPALT(IDl,1D2,TD3)
IMPLICITINTEGER(A-Z)

C*****ft**********3333*3
C"kit;pnUTINFljpn4T-cTuc."?***********i:t***********************c
CARRAYISClMENSTON==D.ThE"***L^H"TABLE(ALTAB,=ACHttmEANC
CVARIABLESC

J''tf^I?^1^1;;£C0WD'ANDTHI°CDIMENSIONSOPARRAY,RFSPr r„,°SEC-jNDOPTHIRD0IM.FxISTSfTHPPARAMETER-1r

rOMMOM<-~..-r.„.***"*******************************4*******,-

.i-?.°?Jf;ss};??c™i?s?j?.«^^?s:ij£i»-•'-.-.
C****»****ft**********333:XS[333VS[a^r

TTCM=I(SJO«L""-:t,S********=*****444******0
IT=SYMTAB(5,NADDR)
SYMTAB(5,NADOR)=LOSTCR(IT,ITEM,

C****a4***ft*********33*3*3333M3^^-a^LJCO^OFALABr
T~T=M._jni«*****-*****************„333**C

IT=ALTAB(INDAL)
ALTAB(INDAL)=LOSTOR(IT,IDTFM,

IPTEM=I02

ITaALTABIINDAL)

ALTAB(INDAL)=HISTCR(IT,IDTEM)
C********4*****44*********34**********3*33**********3*****333*********„

5

1C

30

40



It1

CSTORETHIRCDIMENSIONWITHl-C^DE.
0**sa**a*ft**ft***=**-****=*-***--_****K-*a-±.-*,__

:=(103.ECO)GOTf25
INQAL=INDAL+1
Ir(INDAL.LE.LAL)GCTO
PRINT15

FORMAT(=•RATALEr=OP:
STOP

ALT.fp(IM0AL,=ID3
ICD=1

TT=ALTAB(IN0AL)
ALTAB(INDAL)=HTSTOc(IT,I03)
INDAL=INDAL+1

Ic(INDAL.LE.LAL)FETUP.N
PRINT15
ST0°

END
UPCNT

SUBROUTINEUPCNT(NAK1,NAM?,mo-INP,
IMPLICITINTE-E3(a-z,

0*****a*******************ft*ftft***ft********ft*****3333*333,..,^3

CTHISROUTINEUPDATESTHECOMMONNAMETABL=.ttIcCALLED
CACO'MONBLOCKISFOUND.

VARIABLES

NAMi,NAM2—COMMONBLOCKNAME,4CHAR.S/WD.
MODNO—MODULENO.INWHICHCOMMONBLOCKISFOUND.
IN9CN-POINTERTOTHELASTENTRYINCNTA».""
INDST-POINTERTOTHENEXTUNUSEDENTRYINSTiLTB.r

oISTR—POINTERTOSTALTBENTRYOFLASTVAFIABLCTNrovv;|u*i~,rKC
C**************i*-***********333*333333333333^33333Aft~_^Ka_tt:^s!!-^:!!^s!t^:&^5!tC

COMMON/GLOBAL/DIREC(3,100),LDIR,IN3IF,CNTAR(4,300),LCN,TM3CN,
CP4RTA?(2000),LPAR,IPAR,JPRIME

CrMMip\t/TABSU5/ISTP,NSAV,LAN,ISUBAD,IPFLAG,'CTYPF
COMMONSYM-AE(5,1300),LSYM,NADDR,USETA=(2,2500),LUSE,TNDUT,
iALTAB(56),LAL,INDAL,DOTA3(3,50),LDO,lN0O->,IPRIM£
1,NODTAB(3,1000),LNCD,SUCTAB(1530),ISUC,RR=TAB(1500),IPRf,LPS,
1TRIP(1OO0,2),LTPIP,ITR,STALTB(2,10O>,LSTAL,IND<:t

C****«**********************nftftftftft**************************--****33,,.33,.
CINCREMENTPOINTERtcCNTAB.
C********aa*4**ft=***4=ft***3*3*33*

INDCN=INDCN+1
IF(INDCN.LE.LCN)GOTO5
PSINT2

2f-CRMAT(*FATALECcpR:ATTEMPTto-ivEP^T'pf<~vtac*)
STO°

C************************-*******4*ft***ft**************i*****3**33333333C
CSTORENAMEOFCOMM-).vBLOCKINCN'TAB./•
0*********************************»ft***444**--4ft4***4ftftft-4-**±******J.J.3X
5CNTASt1,INDCN)=NAM1

CNTA3(2,INDCN)=NAM2
C***4a*****ft*******3*-**-3-**.*333333333333a33^^ftAi^_AAAtti__^!isi!!!4i^i:;!t;j[a]S:5itr
CSrCREMODULENO.INCNTA8."
0**4**************ftftftftftftft****3**3************ftft**ft****ftft**-*-*****3**33p

CNTABl^,IN3CN)=MCDNG
C**********=********4******44-4ft**************^
CSTORESTALTBTopRjXr'TERINCNTA=.

20

iftftaaaft*ftftft***ftft**.

15

2C

attemptTO0VERST0cEALTAB.*,

*Di

IE

*******:>*C

ACHTIM£C

C

C

C

t**ft-ftft*=**-****-S4444***ftft****0

:aaa4ftft4**a4*ft******3***r

n.BLfc^jILjIf"""ji.It



IFFfj-r~r

0**********-********************************4*3*44**************4*******0

IT=0

IPTF=INCST
CNTA3(3,1NDCN)=HISTPR(IT,IPTR)
ISTP=INDST

RETURN

END

*CECKUPOIF

SUBROUTINEUPDIR(MAM1,NAM2,NF,MCDN3)
IMPLICITINTEGER(A-Z)

0***********************************************4******4*444***4*****4*0

CTHISROUTINEUPDATESTHEGLOBALDIRECTLYEACHtimeaMODULENAMEC
CISENCOUNTERED(DEFINITIONORCALL).IFTHENAME:SwtALREADYC
CINT^.EOIRECTCRY,ITISENTEREDTHERE(BYHASHCODE).C

CVARIABLESC
CNAM1,NAM2—MODULENAME,4CHAR.S/WD.
CNF—FILENn.,INCREMENTEDEACHTIMEAMODJLE!SDEFINED.C
CMCDNO—MODULENO.C
CINOIR-CONTAINSTHEHASHCODEDADDRESSFORTHENAMEBEINGPROCESSEDC
0**44*********************44**4*4************ft***4*************ftft******0

COMMCN/GLC°AL/DIPEC(3,100),LDIR,IN3IR,CNTA?(4,300),LCN,IN'DCN,
CPARTAB(2000),LPAR,IPAR,JPRIME

0**********************************************************************0

CCALCULATEHASHCODE.C
0*******************************************ft*a************************0

KQUNT=0

NUM1=FLD(0,24,NAM1)

NUM2=FLD(0,24,NAM2)
NUM=(NUMl+NUM2)/2

INDIP=MC0(NUM,JPRIME)+1
0**********************************************************************c

CCHECKTOSEEIFNAMEISINDIRECTORY.C
r********************************************************************4*0

2IF(DIREC(l,INDIR).EO-0)GOTO10
IF(DIREC(1,INDIR).NE.NAM1)GOto5

IF(DIPEC(2,INDIR).NE.NAM2)GOTO5
0******************************************a*ftftaft***********4**********0

CNAMCtSALREADYINDIRECTORY.C
CIFNF*0,THENTHISISAMODULEDECLARATION,ST^R£mc3ULeNUMBERC

CANOFILENUMBERINDIREC,ELSERETURNC
0************************************************************4****4****r

IF(NF.EQ.O)PETUPN
0***************4**4*4******************4*****444********44*4444*******0

CSTOREMCDNC.ANDFILENC.INDIREC.C
0*******4************ftftftft******4ftft******ft*****a*ftftftftft*ft*ftftftftft*4********0

4DIREC(3,IN0IR)=MCDN0

ITEM1=NP

!TEM2=DIREC(3,INOIR)
DIFEC(3,TNDIP)=HIST0R(TTEM2,ITEMl)

FETURN
0******************************************4444*4*4*****444*4**********0

CTRYNEXTADORESSINDIREC.
0***********************************************ft**********************r

5INDTR=INDIR+1

!F(!NDIR.GT.LDIR)!NDIR=1
KCUNT=KCUNT-U

rrr—r
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40CONTINUE

DO501=1,LAL
50ALTAB(I)=0

CO73J=1,LD0
DO601=1,3

60DOTAB(I,J)=0
70CONTINUE

DO90J=1,LTPIP
DO801=1,2

80TRIP(J,I,=0

90CONTINUE

DO100I=1,LSTAL
STALTB(1,I)=0

100STALTB(2,I)=0
DO110I=1,LN0D
N0DTAB(1,I)=0
NCDTAB(2,I)=0

110N0DTABC3,I)=0
DO1201=1,26

120LT»S(I)=0

DO130I=1,L»S
SUCTABd)=0

130PRETAB(I)=0

INDST=2

NSAV=0

IPFLAG=0
ITR=1

INDD0=1

IN0UT=2

INDAL=2
RETURN.
END

*DECKWMFECH

INTEGERFUNCTIONWMFECH(IWORD)
INTEGERFLO

WMFECH=FLD(3,57,IWOPO,
RETURN

END.
*DECKHIGHS

INTEGERFUNCTIONHIGHSCINT)
.MASKl=770O0d0O0dO000000boOB.
HIGHS=LSHIFT(INT,54).ANd.MASKl
RETURN

END
*OECKOP

INTEGERFUNCTIONCPU,J)
OR=I.CR.J

RETURN

END
*DECKMfstop

FUNCTIONMFSTOP.(ITWCPD,ISWORD)
MASK1=00000077777000COOOOOB
MASK2=-N0T.MASKl
NS=27

ITEMP=LSHIFTdSWCPD,NS).AND.MASKl
ITW0RD=ITwnRD.AND.MASK2.CR.ITEMP

fP^.1If^lQ^jSs^ifP^i
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Cftftft*ft»ftft»ft*ft*ft*************«*«*ft*ft«#*#***w*4**ft#****ft*ft*ft**44*4ftft*4******t:fta==^

CCOPYtusVAPI/iBLENAMEINTOTHEFIPSTTWO«'0=CSCFITSSECTO'INCBCODEZ
£ftftftft**aft*******ft*********ft**ftftftft*ft**ft*ft**x=*4*4*ft*ftftftftftftft:x*ft4rftft**ftftftftft*ftft*ft*-ftp

CBCODE(N,l,LL)=SYVTAB(1,IPNTR)
C5:eDE(K,2,LL)=SYMTA3(2,!PrVTP)

LNGTH=LOFECH(STALTB(2,M))
CBCODE(N,4,LL)=0
IF(LNGTH.GT.3)G3T020

rftftftftftftftftftftft**::**ft******ftft*ftftftft44*ftftftftftftftft**ft**ftft*******#**ft«******ftft*ftftft*s**«ss"

CIFTHELENGTHISLESSTHANFOUR,STOP?TN•>>?THIPDWORDOFTHESECTORr
£**ftftwftftft*ft**********************************ft=«ftftftftftftftftftft***ftft*ftftft**ft*4ft***44ftf

CBCCDE(N,3tLL)=LNGT«

G0T040
r****ft*ftft*ftftft*************ftftftftftft*****ft*******ftftftftft**************ftftftftftftftft***x:«fta'"

CIFtp=LENGTHISGREATERTHANTHREE,COPYtheDIMENSIONS,FP3MALTAB,"
CINT'THETHIPDWD&DOFTHESECTORC
£ftft*ftftft*ftftft*******************************************************ftft*ftft**#ftftft**~

23KPNTR=LCFECH(SYMTAB(5,IPNTR))
CBCODE(N,3,LL)=ALTAB(KPNTR)
JFLAG=HTFECH(ALTAB(KPNTR*1))

£***ftft******ftft*ftftftftftftftftftft********ftftft*ftftftftft*Jrs3aft*ftftftftftftftftftftftftftftftftft*ft*ftftft*9*«as^

CSTORETHETHIPDDIMENSIONINTOTHELCeVERFiLcOFTHEFOURTHWORD0=:
CTHESECTOPINCBCCDEC
C****4****ft**************ftftftft********************************ftft*ft*«ft*****ft**e*4P

IF(JFLAG.NE.O)CBCODE(N,4,LL)=LOFECH(ALT*B(KPNTP+1))
40JTEMP=HIFECH(SYMTAB(3,I°NTR))

Pftftfc*******ft**ac*ftftftftftftftftftftft*ft*ft**************ftftftftftftftftft***ftftft*4*****ft******ft44**r

CSTORETHETYPEOFTHEVARIABLEINTHEUPPE3HALFOFTHEFOURTHWOPDnFZ
CITSSECTOFINCBCODEC
Cft****»***ft***«***ft»ftftft*ftft***ft*ft**********ft**ftft«************************ft****ft*7

C3C00E(N,4,LL)=HISTCF.(CBCODE(N,4tLL),JTEMP)

100CONTINUE
£ftftft****************ft****ft*i»:ftft***ftftftftftftftftftftftaftftftftftftftftftftftft**ft*ftftftftftftftftftftftftftftft*ftft^

CSTORETHENUMBEFOFSECTCPSOFCBCODETFATAPEUSEDINTOITSFIRSTWORDC
£ftftft*ftftftftftftftftftftftftftftftft**ftftftft************************ft*******ft******ftftftftftftftft**44ft^

CBCCDE(1,1,LL)=N
CBC0DE(N+1,3,LL)=0

RETURN

END

*DECKCO'-^P
SUBROUTINECC-MP(NMCK,J1,J2)

r******«*#»************ft**ftft*****************«ft**ftftftftftftftftftft**ft*****************(;

CZC*PCOMPARESTHECODEDREPRESENTATIONCcTW0MODULESVERSIONSOFtz
CCMMCfVBLOCKANDINSERTSINTOEPRCRANYDIAGNOSTICINDICATION'S.IFCNEC
VERSI?*.'HASaEE-\CECTI»=IED,THROUGHTHE
STANDARD,THISVERSIONDOESNCTRECEIVE

rOM«"NVAP!ACL:K=LAC-,
THEDIAGNOSTIC.

\STHE

PARAMETERS

NMCK—AVALUESETTf
J1--THEINDEXOFTHE
J2—THCINDEXOFTHE

1IFNAMINGIRREGULARITIESARETOBECONSIDERED
FIRSTCODESEGMENT1^THECOMPARISON

SECONCCODESEGMENTIVTUECO^PAFISON

IMPORTANTVARIABLES
IENO—INDEXOFTHEFINALENTRYIN
ITYPE—CONTAINSTHETYPEOFEPROR
-CMMiQNVARIABLESAREDESCRIBEDIN

CECOOESEC-M?N'T

INDICATI3N

COMBAL

Jl

I—•
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CTHEBITVA\TDUL,T.yEFCUTINELCFFChIS!)F^ct«f0InTMC=X^=NAL

f^4SH:lF*trar2i?s,--jt-1Ij.<.4ftft«*«-*****ftftftftftftsftxtit^s-iftttaftft***=«**-=«?*Ktrftftsftftft•**=*»ftv**f-
TiTTc^/^r?E/Ca:Cn5(50'4*3)'ECRCP(20),-U,v2,KFL4G,N.oNx,
IiSTEGE'C?CCOE,ERRCd,HT<:TOP

r*****'**:*:!!FtA'HENTPV°F™ETWCSEGMENTSIKCBCODE
JJr'D=C?CCDE(l,1,Jl)

c****'*:;-«**;**«"**«**;-^**-******^*-***ft****44ft*4**ft*****^^^,4!k;
If(C5CCDc(K,.-,Jl).EQ.CBCODE(K,3,J2))GOT3?0 5ITYPE=i''

GOT"HO

c*"ypT:helT************^^
20-TF(CBCrDEC<,4V.Jl).EQ.CBC0DF(K.rv,J2))GCTj40

ITE"P=L0FECH(CBCCDE(K,4,JU)
JT?^o=LCFECH(CBC0DE(K.4,J2))
IF(ITEMP.NE.JTEMP)GCTO5
ITYPE=2
GOTOno

C************«ft**«***»***»»t******^it-t+,<tl>#M4!tA
CNAMECHECK
C****ftft**«ft«*ftft*ft**ft*ftftftft***,

40IF(NMCK.NE.1)G0T0100
IF(CBCODE(K,l,Jl).cC.CBCODE(K,l,J2).AND.CBCCDE(K,2,J1)

2.F3.CBC"DE(K,2,J2))GOTO100'
ITVP£=3

C-CTC110
100CCNTir.uE

CCCMFAkEtH=Num?5bCFEM-PIcSINTHCTwcs=r;VCN,TS**-

c*~**r*rcr?^s^7tTrr*rrr^rTECSTssT=*rs»—i~*-*„„—••**—**™—*—^

FFTUFr-

CDIAGNOSTICMESSAGE(S)IS(APE)INSERTED

105ITYPE=1"

110IF(KFLAG.E0.1.CR.J2.EQ.3)GCTO115

115

•'JCN

END

*DECKENTER

SU3=ruTI\£ENT=q(N-r-OE,IRAY)

=*ftft4ft*ft**4**4*a-ap

**********************ft**************+tt***^^a##A#4ftf.#Jk-

^OP^P^D-n^STCP^ERROSMNPNTR-U.ITYPC)
!•-(Jl.EC.lJEPRC^(NPNTR)=HTSTOR(EPB^R(NPN^P).TTYPFi P=TlIEK#114•_#

i-ft4ftftft44ft*ftftft*ft4xc*ft4ft'

<>********«**»******«**********^^^
CTH:pu.PPSECrENTER!STCST.3PEA1INA?P"!CTr=t.L2ZtTl^

ftftft**4sA

TMT<;
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LOCATIONISINDICATEDBYth£TWOPARAMETERS,THEF!c
INDEX,THESECONDTHEN'*MEOFTHEARRAY^W^ICH
Tr:INDEXMAY?EN-rLARGERTHAN1083,AN3"EFEPS
LCCATTrf^(36=ERWOPD)INTHEAR°AY.THEFIPSTEI"IS?I

GIVINGTH^BTTC

^EINDEXAPPLIES.C
-THECONSECUTIVEBITC

PA=A^E~ERS

^CZtz—THEIN'DEX
TPAY—THENAME

THEBITtppEASSI:
THEAPPAYTOBEMAM'

INEC

OULA

'-'?VALUE
•:••>

TMPC="rANTVA=TA=LES
IWOP3—THEINDEXOFTHEWORDINIRAYINW-i!C-CCCUPSTHE

NIWOcDWHICHTBEASSIGNED

BITTOBEASSIGNED

VALUE
THEVALUE1

IBIT—theINDEXOF"HEBITth:

ROUTINESPEQUICED
pIAB<:__AFUNCTIONWHICHRETURNSTHEABSOLUTEVALUEOFtT$LCNEPARAMETER
cPLD—AMACHINE-DEPENDENTFUNCTIONDESCRIBEDINEXTERNALDOCUMENTATION
£**4******ft*************ft************ft*****44*4*****ftftftftftftftftftftft************

DIMENSIONIPAY(30)
r*********>»*********************ft******************************************

CDERIVETHEC^FRECTWORDANDBITLOCATIONTNI'AY
P*****************W*****Vft******************************:?=*********ftftftftftftftft

!WO=3=NGDE/36«-l
IBIT=NCDE-(IWORD-1)*36
IF(IBIT.E0.0)G0TO20
IBIT=IBIT-1
IBIT=IABS(IBIT)
GCTO30

23I3IT=35

IW0C0=IWCPD-1
30CONTINUE

Cft*************************************************************************
CASSIGNCNE"CTHEPRPPEPBITLOCATION
C*********ft*ft*rftftftftftftftft***ft*ft********ftftft*************=*********************

IDATA=1

NS=59-IBIT

NDATA=LS,-IFT(IDATA,NS)
IPAYdWOPD)=IRAV(JWORD).OP.NDATA
RE'UFN

END

*0ECKFWVT
SUe°OUTINEFWVTdVl,IV2.ND1)
IMPLICITINTEGER(A-Z)

f-ftftft*****************************************

NAMEDNCC

VARIABLE,TH:

OAR/vETE=S

t**ftftftft*4ft4*4*4fcftft4***444******#*•

cViVT('CRWACDVARIABLETRACE)OETERWTNESWHI
TrEVALUEOFTHESJCJECTVARIABLE
ACCC^PLISFED

VALUESMAYBEAFFECTEDBY

pitii-jci^vnr.icrt:ENTERINGTHESPECFIEDNODE.Tv"ISIS
YFOLLOWINGALLPATHSFORWARDCPCMANDINCLUSIVEOPTHE

ATEACHNODEATWHICHtheSUBJECtVAPIABLEISUSED*SANIMS>UT
AFFECTEDVARIABLEANDNODEARERECORDEDIN'VASI3.IFTHE

SUBJECTVAPIABLEAPPEARSASANOUTPUTVAFI43LE,THET3ACEALONGTHATPATH
HALTS.WHEiVALL°ATHSF0°AVA&IABLEHAVEBEENTRAVERSED,PPCCESSTN"
RESUMESWITHTHELASTEN'TOY»NVA'IBUSEDAS^^ESUBJECTVARIABLE.
CONSISTSCFALLVARIABLESWHICH"IGHTBEAFFECTEDAf0T»E
THISOCCURS.

NODEAT

OUTCUT

WHIC--



IV1,!V2—THENA^E3FTHESUCJECTVARIABLE,4ChAPACTF:
JUSTIFIEDAN3BLANK-FILLED

NCI—T^ESTARTINGNODE

:RWO°D,LE^T-

CCMMON

SYMTAB

S°

-A

HS

DE
-TA

-TA

BLE
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ST

CRW

TA

D0

TA

VOL
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ED

VARIA

(5,LSY
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M)-

EAC

ARE

E)-

D)-

-TA
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—A

EF

—A

ACE

—A

IN

tT

ECT

EDBY

ABLE

NTHE

INF

USAGE

NODES

CESSC

OECES

NODES

CE'
0TO

K

THOSE

UPCnM

OSEV

VALUE

FWVT

PPGDUCEDBYCACES.ITCONTAINSAENTRYFOP

ROUTINE.THISANDALLOTHERFACESTABLES

ULLINTHEEXTERNALDOCUMENTATION.

S°FEACHSYMBOLINSYWTAR
APPEA^If'GINT-i?Pnij-7N=

RNODESFOPEACMNODEINN33TA3

SCRNODESFOREACHNOPEINNODTAB

WMOSESUCCESSORSA"TOBFCHECKEDIN

EFERENC

LOCALT
yvpo(_I

SC°IBED

BLEOF

BLFOF

OFSUC

OFPRE

ACKnF

A"DTRA

3LEUSE

NNCOST

BLEOF

VFDIN

ECFth

BYTHE

USETAB

NODTAB

SUCTAP

PRETAB

NODSTK

UNSTCK

VARIB(

0UT(20

OThEP

LAST—

LOUT—

LSTK—

NODE--

IVAF1,

JCOOE-

JTYPE-

IPNT—

NEXT—

NPNT—

JTEMP1

JT1,JT

ISUK—

LSUK—

JJ—TE

(2,LUS
(3,LNr

(LPS)-

(LPS)-

(1000)

TH

(LUMS)

FL

200,3)

BE

0,3)--
AF=

IMPCBT

INDEX

INDEX

INDEX

THENO

IVAR2-

CUP

-THEU

-THES

POINTE

INDEX

INDEX

,JTEWC

2—NAM

INDEX

INDEX

MopCA

FLAGTHOSE*'3DESWHICrHAVEAL^EATYaEEN

SWHICHWILL VARIABLESANDASSOCIATED\3D

INGFORWARDVARIABLET~ACES

ARIABLESANDASSOCIATEDNCDESWHICHWERE

CpTHESUBJECTVARIABLE

ANTVARIABLESC

OFLASTENTPYINVARIBC

OFLASTENTRYINOUTC
CFLASTENTRYINNODSTKC

DENUMBERUNDERCU°PENTCONSIDERATIONC

-THEVAPIABLE(STOREDINTHESAMEMANNEPASIV1.IV2)UNDE*C
RENTCONSIDERATIONC

SECODEFOPCURRENTENTRYINUSETABC
TATE"ENTTYPEGFCU°R£NTNODE:

pTIFIRSTVARIABLEUSEINUSETABATCURREN'NODEC

INUSETABC^NEXTUSEOFCURRENTVAPIABLEC

OFUSETABENTPYBEINGCONSIDEREDr
2—VAPIABLEREFERREDTOBYCUPREN|TUSE"/?ENTPYC
EOFOUTPUTVARIABLEATCJRPENTNODEZ

INSUCTABOFFIRSTSUCCESSORNODECFCUFREN"MODEC
INSUCTASOFLASTSUCCESSORNODEOFCU^PENTNODEC

YSTORAGEFC»SUCCESSO°NODEBEINGCONSIDERED

CREQUIP.
ChlFECH
C********

COM
?

COM

COM

2

3

4
Qft*******

CINI
r4*4.*»***

LAS

LOU
LST

0UT

EDR

,LOF
ftft**

MQN

MON/

MCN

ALTA

LNCD

LSTA
****

TIAL
*4*4

T=0

T=0

K=0

(1,1

CUTINES(PESCFIBEDELSEWHEREINDETA'L)—

ECH,ENTERSCHECK,INCLUD,BACKUP,SEACCH,AND5RT0UTC
ftx.ft**ft**ftftft******ftftftftftftftftftftftftft**ft*******ftrrft*********44*****4*4*4*4'

/STACKS/NODSTK(1000).UNSTCK(30),L1ST(30),NFLAG
,VAPTR(200,3),OUT(200,3)

LTAB2/LUNS

SYMTAB(5,1800),LSYM,NADDR,US;TAB(2,2500),LUSE,INDUT,

B(56),LAL,INDAL,D0TAfi(3,50),LDO,INDDOTIPRIME,NODTAB(3,1000)
,SUCTAB(1500),JSUC,PRETAB(1500),IPRE,LPS,STALTB(2,100),
L,INDST
ft4**44*ft4a*4ft********ft*4ft*ftftftftft*-4ftftft********ftaftftft*ft**ftft***********P

I2ATI0N
ft-*****ft4*4ft4ftftftftftftftftftft*ft*******4******4ftftft*KA*4ftft44****4*44ftftft**ftP

)=1H

L^J|__L-^H^
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i"UT(l,2)=lH

0UT(1,3)^0
CO5I=1.LUNS

5UVSTCK(I!=0
f.COE=\Dl

tvasuiv:
tvAR2=1V2

701FOCMATfllHcc3MNODE,I5,15HTMEVAPIABLE',2A4,37M=CANACF=CTT
2HEFCLLOSINGVARIABLES)

PRINT701,NODE,IVAR1,IVAP2
C****ft*=*************************************ft*******ftftft*=ftft****************444P
CFLA'".NODEIf'UNSTCK"
C**ftft*S«****************************xrft*******ft********ft**ft=s**ftft*xiftft****ftftftaftft4AI-

10rtlLENTER(^^DE,UNSTCK)

12JTYPE=HIf;ECl-'(NCDTAB(l,NODE))
IF(JTYPE.NE.52)GGTO50

Cftftft**=*****ftft*-ft**=*>?ftftftftft***ftftft**********************ftfta:****************ftft*44*4-

CSTATEMENTISANASSIGNMENTSTATEMENTf
C*ft*****:»********************Ax-************************ftftft*nft4aftftftft***ftftft44*44*r

IPNT=LOFECW(NODT^R(l.NOCE))
JC0DE=L0FECH(JSETA3(1,I°NT))
IF(JCCDE.NE.1)I3*!T=IPNT+1

C*****ftftftftftftftftftftft*******ft********ftft444«4«ftftfts*444ftftftftj*ftftsftftft*444ft*******ftft»44ftftp

CFINCNAMETHATISASSIGNEDAVALUEr
C********ft****ft*ft*********************ft*aftftft*ft444*4*ft***ftftft*a4*************4*ft*P

CALLBACKUP(IPNT,JT1,JT2)
IF(JT1.NE.IVAP1.CR.JT2.NE.IVAc2)GOTO25

C***ftft*******ftft*ftftftftftftwftftftft*ftftftftftftftftftft*ftftftftftcfttt**************************ftft**4ft"
CITISTHESUBJECTVARIAELEp
Cftftftftftftftft*******ftftft**********4**********4**4*4ft**ftftftft*ftftftftftftftft**********ft**ft4*,e"

NEXT=LCFECH(USETAB(2,IPNT))
JN0DE=HIFECH(USETAB(1,NEXT))

C************ftft****************************************»«*********************«p

CIFITISNOTINVOLVEDINITSOWNREVALUATION,TP»CEA'_-N3thispA^hp^os
Cftftftftftft**************-***4********ft******ftft***4ft*ftft*******ftftftftftftftft**************-

!F<JNCDE.NE.r'ODE)GCTr110

GOTO100
29NPNT=IPN~+1

C***********sc*V*ft*******ft****#**»•B**ft*****ftft*ft*44***ft*ftftft4*4ft*ftftftft***ftftft4444*44"
CDETERMINEIFSUBJECTVARIABLEISUSEDINTHEASSIGNMENTf
C**ft***ftftftftftft**ft****ftftftftft********ftftftftftftft4*******6******1**4****ftft*********ftft4**4fj

30JNrDE=HIF=CM(USETAB(l,NPNT))
IF(JNCDE.NE.N'ODEJGOTC100
CALL6ACKU°(NPNT,JTEMP1,JTEMP2)
IF(JTEMP1.ES.IVA-l.AND.JTEMF2.E0.IVAP2)G0T~40
NPNT=N?N-+1

GOTO30
C*****ftftftftft*****ftftft*****ft*ft*******************44****ftftft*K*******ft**************/-

CDETERMINEIFIVPUTVAFIA8LEAPPEARSINAP=AYOUTp
C***ftftftftftftftft**********************************44******4*4ftftft*ftftftftftftftft******4*^*P

40K=SEAF.CH(JT1,JT2,LOUT,OUT,NODE)
!F(K.NE.C)GOTO100
K=NODE

CALLINCLUD(VARIB,LAST,JT1,JT2,NODE,K)
GOTO100

50IF(JTYPE.NE.53)GrT0100

r~"
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CALL
BACKUP(NPNT,JTEMPl,JTFvp2)
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K=l

230N0DE=VAOIB(K,3)
LAST=LAST-l
DC250I=K,LAST
J=H-1

D"250JX=1,3

VAPIE(I,JX)=VAPIB(J,JX)
250CONTINUE

CALLINCLUD(0UT,LCUTtIVARl,IVAR2,N0DE,0)
CALLENTERINODE,UNSTCK)
GOTO100

C**************************************#**************************v**Ade*$Atfctt4[t.r
CENDOFRUN-PRINTPFSULTS;
C***************************************44*******4***4***44*************t**^**,,^

300PRINT710

CALLSRTCUT(LOUT)

710F0RMAT(/,35HVARIABLENODEOFUSC)
PRINT711,((0UT(I,J),J=1,3)»I=1,L0UT)

711FC«>MAT(/,(4X,2A4,9X,I5))
350CONTINUE

RETURN

END

*DECKHASHMN

SUBROUTINEHASHMh(NAMl,NAM2,MNADD)
IMPLICITINTEGER(A-Z)

C********************************ftftft*************************,,*,;,fc*,,,^,;.^
CTHISSUBFCU'INECALCULATESTHFHASHCODEFORTH«=MQOUL=-VAMED«YC
CPARAMETERSNAMlANDNAM2ANDPETUPNST^EAOD—SSOPTH<=NAMEINC
CSYMTABTHROUGHTHEPARAMETERMNADD.p
CVARIABLEDESCRIPTIONS
CNAMl—FIRSTFOURCHARACTERSOFMODULENAMEC
CNAM2—LASTTHREECHARACTERSOFMODULENAMEC
CMNADO--ADDPESSCFMODULENAMEASSTOREDINSYMTAB
CSYMTAB(5,2000)—SYMBOLTABLEp
C******ftftftft*************J,c**ftftft****ft*****4***ft*ft*ftftft***********,***^.*,(,.*£

COMMONSYMTAB(5,1800),LSYM,NADDR,USETAB(2,2500>,LUS*,INDUT,
1ALTAB(5£),LAL,INOAL,DOTAB(3,50),LDO,INDDO,IPRIMF
1,NCDTAB(?,1000),LNOD,SUCTAB(1500),ISUC,PRETAB(1500),IP'C,LPS,
1STALTP(2,100),LSTAL,INDST

ICHAPS=FLD(0,24,NAM1)

NCHAPS=FLD(0,24,NAM2)
NUM=(NCHAPS+ICHARS)/2
MNADD=MCO(NUMiIPFTMEJ+1

2IF(SYMTA<=(1,MNA3D).E0.0)GOTO10
IF(SYMTAB(1,MNA3C).NE.NAM1)GOT05
IF(SYMTAF(2,MNADD).NE.NAM2)GOTO5
RETURN

5MNADD=MNADD+1

IF(MNADD.GT.LSYM)MNADD=1
GOTO2

10PRINT15,NAMl,NAM2

15FCDWAT(*MODULENAME*,2A4t*NOTFOUNDINSYMBOLT13LE*)
PETUPN

END

*CECKINCLUD

SUBROUTINEINCLUDJIRAY,IEND,J1,J2,NODE,K)



l£_id'

IMPLICITINTEGER(A-Z)
*ftsr*4ft*****ft*^*************************?*]x:?ftft*******ft****************=****ft£

CUTIM?CALLEDTOENTE0AVARIABLEANDITSN^DEINTfEITHEROUTT.PVA^IB.

NT=YISMADEWHENEVERTHEENTRYDOESNOTALREADYAPPEARINTHEPROPE33

PRAY.THEENTRYISMADEATTHEENDOFTHEARRAY,EXCEPTINSOMECASESFDRZ
UT,WHICHRESULTININSERTINGTHEVARIABLEANDNODEAFTEFOTHERENTRIESC

ITISFIRSTDETERMINED3YCALLTOSEARCHIFTHEENTRYC

AFPAYANDIFSOATWHICHLOCATIONOFTHEARRAY.C

c***

c?.

CE

CA

C0

C0

CI

C

CP

CI

CI
CJ

C

CN
CK

FTHEVARIABLE.

SALREADYINTH:

ARAMETERSC

RAY—THENAMEOFTHEARRAYTOBECONSIDEREDC
END—THEFINALENTRYINIPAY-C

1,J2—THEVARIABLENAMETOBEINCLUDEDINI^AY,4CHARACTERSP*ERWORD,C
LEFT-JUSTIFIEDANDBLANK-FILLEDC

GDE—THENODEOFTHEVARIA3LESUSEC

—FORENTRYTO0UrK=0,FORENTRYTOVARIBK=NODEC
***************************************************************ftftft*«*******r

DIMENSIONIRAY(200,3)
L=SEAPCH(J1,J2,IEND,IRAY,K)

IF(L.EO.O)GOTO40

IF(K.NE.0)RETURN
JDIF=IEND-L

***************************************#*ft*********************************C

ATHFOPMAKINGENTPYTOOUTC
*****************************************ft*********************************£

DO20I=I,JDIF
J=IEN0-I+1
DO20JX=1,3
IRAY(J+1,JX)=IRAY(J,JX)

L1=L+1

IRAY(L1,1)=J1
IPAY(L1,2)=J2
IRAY(L1,3)=N0DE
IEND=IEND+1

RETURN
**********«!*****************»4*25*********4ft*****************ft**************P

ATHFORMAKINGENTRYTOVARIB3
********ft***ft********ftft***ftsftft******************************ft***********4ft*C

IEND=IEND+1

IRAY(IEND,1)=J1
IRAY(IENn,2)=J2

IPAY(IEND,3)=N0DE

RETURN
END

INPUT

SUBROUTINEINPUT

IMPLICITINTEGER(A-Z)
********************************************************************4******C

UBROUTINEINPUTISDESIGNEDTGLOAD70MAINSTORAGEFRO«EXTERNALSTORAGEZ
THEGLOBALTABLECNTABPRODUCEDBYFACES.C
*:*ft*ft*********s****tt****n***ftft**************************************4**4*«4P

COMMON/GLOE.AL/DIPEC(3,100),LDIR,INDI°,CNTAB(4,300),LCN,INDCN,
CCARTAE(20C0),LDAR,IPAR,JPRIME

CALLREADGTS(2)
°ETURN

END

C***

c**&

Cp
c***

20

c***

CP
C*ft*

40

*CECK

Cft**

Cs
C

c***

[fe^-!IimIE•E^E;[feB=^\IE"-iUS(E
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*CECK INPUT2 • _ _^ . .
SUBROUTINE INPUT2IMDNAMltM0NAM2)
IMPLICIT INTEGER (A-Z) • —

C**************************************************************************_

C THE PURPOSE OF THIS ROUTINE IS TO LOAD THE LOCAL TABLES SYMTAB,NODTAB, " " C
C PRETAB, AMD USETAB, AS PRODUCED BY FACES. THE GLOBAL TABLE DIREC MUST C
C FIRST BE LOADED IN OROER TO DETERMINE THE MODULE NUMBER. OF THE ROUTINE C
C WHICH WILL HAVE ITS LOCAL TABLES INPUT. THE MACHINE-DEPENDENT ROUTINE C
C NTRAN IS USED TO LOAD THE TABLES FROM FILE. C

C . .. . .... C
C PARAMETERS C
C MDNAMl AND MONAM2 CONTAIN THE NAME OF THE ROUTINE* FOUR CHAPACTEPS PEP WORD C
C LEFT-JUSTIFTEO AND BLANK-FILLED. C
C C
C IMPORTANT VARIABLES (COMMON VARIABLES ARE DESCRIBED IN TRACE) C
C ISZ—THE SIZE OF THE ARRAY TO BE READ IN,_IN TOTAL. WORDS C
C I STAT—A STATUS WORD AS REQUIRED BY NTRAN C
C Nuh—THE AVERAGE OF THE TWO NUMBERS IN MDNAMl AND MONAM2, USED TO REFERENCE C
C THE HASH CODED TABLE DIP EC C
C IN—THE HASH CODE "RODUCEO C
C MDNUM--THE MODULE NUMBER AS FOUND IN DIREC C
C**************************************************************************

COMMON SYMTAB (5,1800), LSYM, NADDR, USETAB(2,2500), LUSE, INDUT,
2 ALTABI56),LALoINDAL,00TAB(3,50)tLDO,INDDO,I PRIME,NODTAB(3,1000)
3 ,LNOD,SUCTABU500),ISUC,PRETAB(1500),IPRE,LPS,STALTe(2,100)f
4 LSTAL,IN0ST

COMMON /GLOB AL/DIRECO,100) ,LDIR,INDIR,CNTAB(4,300) ,LCN,INDCN,
C PARTAB (2000), LPAR, I PAR, JPRIME

C**************************************************************************

C LOAD THE GLOBAL TABLE DIREC C
C**************************************************************************

CALL PEADGTS(l)
C**************************************************************************

C DETERMIHETHE LOCATION IN DIREC OF THE NAME CF THE ROUTINE C
C********************#^

2 NUM1=FL0(0,24,MDNAMl)
NUM2=FL0(0,24,MDNAM2)
NUM=(NUMl+NUM2)/2

IN=M0D(NUM,97)+1

3 IF(IN.GT.LDIR)IN=1
IF(DIREC(i,IN).EC.O)GOTO 50
IF(DIRECU,IN).NE.MDNAM1)G0T0 4

IF(DIPEC(2,IN).NE.MDNAM2)GCT0 4
MDNUM=L0FECH(01REC(3,1N ) )

GOTO 5

4 IN=IN+1
GOTO 3

C******************************************************************************C
C LOAD SYMTAB C
c******************************************************************************C
5 CALL READLTS(MDNL'M,1)
C******************************************************************************
C LOAD NODTAB -.-•-- c
C******************************************************************************

CALL READLTS(MDMUM,2)
C**ft***************************************************************************C
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C =6 ALTAB C
C =7 OOTAB C

C =8 STALTB , > C
c .. ' c
C NLTBS = NUMBEP OF LOCAL TABLES IN A MODULE C
C LGTBS = NUMBER OF GLOBAL TABLES C

C C
C SUBROUTINE PDDISK (IR, ARRAY, KP) : A CAL SYSTEM ROUTINE FOR C

> C READING PANDO« FILE PECORDS. C
C IR = THE IDENTIFICATION NUMBER OF THE_ RECORD TC BE READ C
C ARRAY = FIRST WORD OF THE BLOCK INTO WHICH THE DATA IN THE C

> C INDICATED RECORD ARE TO BE READ. C
C KR = THE NUMBER OF WORDS TO BE READ FROM THE INOICATED RECORD. C
C C

> C RDDISK IS A MACHINE DEPENDENT ROUTINE. C
C**********************************************************************C

IMPLICIT INTEGER (A-Z)
> COMMON SYMTAB (5,1800), LSYM, NADDR, USETAB(2,2500), LUSE, INDUT,

1 ALTAB (56), LAL, INDAL, DCTAB (3,J0), LOO, INDOC, IP»IME,
2 NODTAB (3,1000), LNOD, SUCTAB (1500), ISUC, PPETAB (15C0) , IPRE,

) 3 LPS, STALTB (2,100), LSTAL, INDST
DATA NLTBS /8/, NGTBS /3/

C*** ftft************** ****** *********************************************c

> C EVALUATE THE STARTING RECORO NUMBER OF «ODULE. C
c**********************************************************************C

M = MOONC

> IBSN = ( M00(M,100) - 1 ) * NLTBS «• NGTBS
IF ( (NTABLE.GE.1) .AND. (NTABLE,LE.NLTBS) ) GO TC 20
PRINT 10, NTABLE

> 10 FORMAT (////, H , *SUBROUTINE READLTS*,/, 1H ,
1 *COMPUTED GO TO STATEMENT INDEX OUT OF RANGE*,/,
2 1H , *NTABLE = *, 14)

» STOP
20 IBSN = IBSN ♦ NTABLE

GO TO ("lbOOi 2030, 3000, 4000, 5000, 6000, 7000, 8000), NTABLE
) C**********************************************************************c

C READ SYMTAB. C
C**ft*******************************************************************c

) 100 0 KOUNT = LSYM * 5
CALL PDDISK (IBSN, SYMTAB, KOUNT)
RETURN

) c**********************************************************************c
C PEAO NODTAB. C
c**********************************************************************c

) 2000 KOUNT = LNOD * 3
CALL RDDISK (IBSN, NODTAB, KOUNT)
RETURN

) f-*********************************************************** ***********C
C READ SUCTAB. C
C SUCTAB (1) CONTAINS SUCTA3 LAST ENTRY POINTER. C

) c*********************** ***********************************************c
3000 KCUNT = LPS

CALL PDDJSK (IBS*, SUCTAB, KOUNT)

) ISUC = SUCTAB (1)
RETURN

C******************ft***************************************************C
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C******************************************************************************rj
C TRANSFER CODE FROM SEGMENT THREE TO SEGMENT ONE C

) c******************************************************************************C
DO 15 1=2,KK
DO 10 J=l,4

>" 10 CBCODE(I,J,1)=CBCOOE(I, J,3)
15 CONTINUE

RETURN

) END ' -
*CECK SEARCH

INTEGER FUNCTION SEARCH(Jl,J2,LAST,I RAY,K)
) C******************************************************************************p

C SEAPCH DETERMINES IF A VARIABLE IS ENTERED IN THE ARPAY IRAY. IF K 0, THEN C
C THE SEARCH INCLUDES DETE3MINATION IF THE NOOE ASSOCIATED WITH THE VARIABLE C

> C IS EQUAL TO K. IF SEARCH IS SUCCESSFUL ITS VALUE IS THE IND=X IN IRAY OF C
C THE MATCHING ENTRY. OTHERWISE SEARCH=0. C

i C C' C PARAMETERS C
C J1,J2—THE VARIABLE SEARCHED FOR, FOUR CHARACTERS PER WORD, LEFT-JUSTIFIED C
C LAST—THE FINAL ENTRY Ce IRAY C

1 C IRAY--THE ARPAY TO BE SEARCHED C
C K—A FLAG AS DESCRIBED ABOVE C

C******************************************************************************C
1 DIMENSION IPAY( 200,3)

DO 10 1=1,LAST
IF(J1.NE.IRAY(I,1))GOTO 10

' IF(J2.NE.IPAY(I,2)JGCTO 10
IF(K.EQ.0)G0T0 20

IF(K.EQ.IRAY(I,3))GOT0 20

1 10 CONTINUE
SEARCH=0

RETURN

• 20 SEARCH=I

RETURN

END

♦DECK SPTOUT

SUBROUTINE SFTOUT(LOUT)

IMPLICIT INTEGER (A-Z)

C******************************************************************************C
C THIS ROUTINE IS DESIGNED TO SORT THE CONTENTS OF T"E A5PAY OUT SO THAT THE C
C "VARIABLES APPEAR IN ALPHABETICAL ORDER AND, FOP MORE THAN ONE ENTRY OF A Z

) C SINGLE VARIABLE, THE NOOES ARE LISTED IN THEIR OPDEP CF APPEARANCE. THE C
C WORDS 0UT(I,1),0UT(I,2),AND 0UT(I,3), FOR EACH I, ARE TREATED AS IF THEY C
C WERE A SINGLE STRING OF CHARACTEBS. C

< C C

C PARAMETER—LOUT—THE NUMBER OF ENTRIES TO OUT C
r*****************************************************ft****ft***4 4ft*4****»»***4*p

) COMMON /STACKS/N0DSTK(10O0),UNSTCK(30),LIST(30),NFLAG
2 ,VARIB(200,3),OUT(200,3)
1=0

) 5 1=1+1
IF( I.GE.LCUT)GOTO 50

J = !+l

) DO 10 KK=1,3
IF(OUT(I,KK).GT.OUT(J,KK))GOTO 15

IF(OUTfl,KK).LT.OUT(J,KK))GOT0 5
)

)
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C AN OUTPUT USAGE. OF THE SYMBOLIS FOUND, LOOP THROUGH USETAB FOR EACH INPUT C
£******************** 4ftft****************************************************ft**C

JTH=ITOP
32 JCODE=LOFECH(US=TAB(l,JTH))

IF(JCnDE.EQ.2.0R.JCOOE.E0.3-OP.JC0DE.EQ.6.0R.JC0DE.E0.7.05.JC0DE.
2 E0.8.nR.JCODE.EQ.20.0R.JCODE.E0.23.QP.JCCDE.EO-24)GOTO 36

IF(JC00E.GT.30)GCT0 100
IF(JC0DE.E0.18.0R.dCCDE.EQ.19)G0T0 35

34 JTH=L0FECH(USETAB(2,JTH))

IF(JTH.EQ.O)GOTO 450

GOTO 32
C****»ft**************************ft******************************ft**********«***C

C INPUT USAGE IS FOUND C
c******************************************************************************c

35 NFLAG=HIFECH(USETAB(1,JTHJ)

NFLAG=0

36 NNQDE=HIFECH(USETAB( 1,JTH))
CALL ENTER(NNODE,UNSTCK)

C*********ft********************************************************************C

C ENTER POEDESSORS OF NNODE ENTPY C
C***********ft***********************************************ftftftft***************c

40 I = N00TAB(3_,NN0DE)
JTYPE=HIFECH(N0DTAB(1, NNODE))

IPN=HIFECH(I)

INUM=LOFECHd )+IPN-1

N0=0
C*********************************************************ftftftft**************4**c

C IF NODE IS ADO STATEMENT,_ FIND ITS NODE OF TERMINATION AMD 1MIT THAT PATH C
C*****************ft*********************************************ft************4*P

IF(JTYPE.NE.53)GOT0 45
K=LOFECH(NODTAB(1,NNODE))
JCODE=LOFECH(USETAB(1,K))
IF(JC0DE.EQ.9)K=K*1

42 K=LCFECH(USETAB(2,K))
JCODE=LdFECH(USETABfl,K))
IF(JC0DE.NE.9)G0T0 42

N0=HIFECH(USETA3(1,K))
45 DC 50 I=IPN,INUM

JJ=PPETAB(I)

IF(JJ.GT.LN0D)G3TC 410

IF(JJ.EQ.NO)GOTO 50
L=NCHECK(JJ,UNSTCK)
IF(L.E0.1 )GOTi 50
KK=KK-»-l

NCDSTK(KK)=JJ

50 CONTINUE
C*********ft*****ft**«ftftftft****************»**********************ft***************r

C CHECK THE PREDECESSORS C
c******************************************************************************c

52 IF(KK.E0.0)GOTO 34

N\00E=NODSTK(KK)

KK=KK-1

L=NTHECK(NNTDE,UNSTCK)
IF(L.E0.1)G0T0 52
C^LL ENTER(NNODE,UNSTCK)

C*ft*4*4»**ftft******ft#*ftftft******44*ftftft4**44***444ftftftft*****ft4 4ft*********4 4*4ftft*ft**P
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