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PREFACE

Thi s manual descri bes the CROSSREF program devel opnent tool.
CROSSREF produces cross-reference listings of application
progr ans.

This manual is witten for application progranmers who want

to use CROSSREF on progranms witten in one or nore of the
foll owi ng | anguages: C, COBOL 74, COBOL85, EXTENDED BASI C
FORTRAN, Pascal, SCREEN COBOL, and TAL, Tandenmi s Transacti on
Application Language. You should use this manual along with the
ref erence manual of the | anguage or | anguages that you are using.

This manual is divided into twelve sections and two appendi xes.
The first three sections introduce CROSSREF, describe howto
run it, and explain howto interpret its output. The next
section describes the syntax for CROSSREF commands. Each of
the renmi ning ei ght sections describe how to use CROSSREF w th
a specific language. You need to read only the section on the
| anguage or | anguages that you are using.

Section 1, "Introduction,” provides a brief introduction to
CROSSREF-.

Section 2, "Running CROSSREF, " explains howto start CROSSREF.
It gives the syntax for the CROSSREF conmand, describes interac-
tive and noninteractive use, and provi des exanpl es.

Section 3, "Interpreting CROSSREF Qutput," describes the parts of
a cross-reference listing and how to read the output. It also
descri bes what happens if your source file contains conpilation
errors.

Section 4, "CROSSREF Commands," gives the syntax for each
command, tells you what you shoul d know when using the command,
and provi des exanpl es.

Section 5, "C, " describes using CROSSREF with C. It provides a
sanple C programand its cross-reference |isting.



PREFACE

Section 6, "COBOL 74," describes using CROSSREF with COBOL 74.
It provides a sanple COBOL programand its cross-reference
listing.

Section 7, "COBCOL85," describes using CROSSREF with COBOL85.
It provides a sanple COBOL85 program and its cross-reference
listing.

Section 8, "EXTENDED BASI C, " describes using CROSSREF with
EXTENDED BASIC. It provides a sanple BASIC programand its
cross-reference |isting.

Section 9, "FORTRAN," describes using CROSSREF wi t h FORTRAN
It provides a sanple FORTRAN program and its cross-reference
listing.

Section 10, "PASCAL," describes using CROSSREF with Pascal. It
provi des a sanpl e Pascal programand its cross-reference |isting.

Section 11, "SCREEN COBOL," describes using CROSSREF wi th SCREEN
COBOL. It provides a sanple SCREEN COBCL programand its cross-
reference listing.

Section 12, "TAL," describes using CROSSREF with TAL. It
provi des a sanple TAL programand its cross-reference listing.

Appendi x A, "Syntax Summary," provides a syntax sunmary of al
CROSSREF conmands.

Appendi x B, "Warning and Error Messages,"” lists and describes the
error and warni ng nessages that CROSSREF produces.



NOTATI ON CONVENTI ONS

The followi ng Iist sunmarizes the conventions for syntax notation
in this manual .

Not at i on

UPPERCASE
LETTERS

italics
Brackets []

Braces {}

Ellipsis

Spaces

Punct uati on

Meani ng

Uppercase letters represent keywords and reserved
words; enter these itens exactly as shown.

Lowercase italic letters represent variable itens
that you supply.

Brackets encl ose optional syntax items. A group
of vertically aligned itens enclosed in brackets
represents a list of selections fromwhich you can
choose one or none.

Braces encl ose required syntax items. A group

of vertically aligned itens enclosed in braces
represents a list of selections fromwhich you nust
choose one.

An ellipsis imediately following a pair of brackets
or braces indicates that you can repeat the encl osed
syntax itens any nunber of tines.

If a space separates two itens, that space is
required. |If one of the itens is a punctuation
synbol, such as a parenthesis or a comm, spaces are
opti onal .

Par ent heses, conmas, sem col ons, and ot her synbols
not descri bed above nust be entered precisely as
shown. Quotation marks around any synbol indicate
that it is not a syntax descriptor but a required
character, and you nust enter it as shown.

Xi



SECTI ON 1
| NTRODUCTI ON

WHAT | S CROSSREF?

CRCSSREF is a tool that produces a cross-reference |isting of
selected identifiers in your application program CROSSREF

qui ckly reduces the tinme and effort required for program devel op-
ment by answering such questions as:

e \Were are the identifiers |ocated and how are they used?

e Wich statenents, if any, will be affected if |I change an
identifier?

e Wich identifiers, if any, are declared but not used?

Identifiers can be data variables, statenment |abels, subprograns,
etc.

You can use this information to quickly and easily debug

or maintain your prograns. For exanple, sonetines a program

m st akenly changes the value of a variable. The cross-reference
listing shows where the variable appears and how it is used in
the program so you can easily find and fix the problem

As anot her exanple, you m ght want to know where the transfer
occurs when program control passes to a |abel. The cross-
reference listing shows all |ocations in the programthat use the
| abel as a GOTO target.

1-1



| NTRODUCTI ON
Whi ch Languages Does CROSSREF Support ?

VWH CH LANGUAGES DOES CROSSREF SUPPORT?

CRCSSREF supports the follow ng | anguages: C, COBOL 74, COBOL85,
EXTENDED BASI C, FORTRAN, Pascal, SCREEN COBOL, and TAL. (Wen
you want to invoke COBOL 74, enter just COBOL at the system
pronpt. To invoke COBOL85, enter COBOL85.) You can use
CRCSSREF on application prograns coded in any conbinati on of

t hese | anguages.

CROSSREF uses a set of generic identifier classes that are mapped
to various data types in each | anguage. Not all |anguages use
all of the identifier classes. Instead, the nmapping of data
types to identifier classes is |anguage specific; a CROSSREF
identifier mght or might not be used by a given | anguage.

The identifier classes used by each | anguage are listed at the
begi nni ng of each | anguage section in this book.

HOW DOES CROSSREF WORK?

CRCSSREF has two nodes of operation: stand al one and conpil er
dependent. Wi chever node you use, CROSSREF obtains infornation
about your programfromthe conpiler

CRCSSREF uses the conpiler to scan the source file and pass

i nformati on about the identifiers back to CROSSREF. CROSSREF
then collects, conbines, and sorts identifier information into
a single, alphabetized cross-reference listing. Each entry

i ncl udes information about the nane of the identifier, the type
of identifier (label, variable, and so forth), the type of
reference it is (for exanple, a read or wite reference), and
where the reference was found (source file and |ine nunber).
CRCSSREF then wites the listing to a file that you specify.

You can select which identifiers appear in the cross-reference
listing by using the SET CLASS conmand when runni ng in stand-
al one node or by using control directives when running in
conpi | er-dependent node. Refer to Section 4 for informtion
on the SET command and to the appropriate | anguage nmanual for
informati on on control directives.

1-2



| NTRODUCTI ON
Compi | er - Dependent CROSSREF

STAND- ALONE CROSSREF

St and- al one CROSSREF enabl es you to obtain cross-reference data
fromsource files coded in one or nore | anguages and conbine this
information into one cross-reference listing. The exanples in
this manual describe stand-al one CROSSREF.

When you run CROSSREF in stand-al one node, it ignores the
CRCSSREF-rel ated conpiler directives in the source file.
CROSSREF reads control information fromthe INfile that you
specified at startup. (The INfile is usually the hone
terminal.) It obtains identifier reference information fromthe
conpi | er through interprocess nessages.

COVPI LER- DEPENDENT CROSSREF

Conpi | er-dependent CROSSREF is integrated with a | anguage com
piler. It produces a cross-reference listing that is witten to
the conpiler's QUT file. See the appropriate |anguage manual for
i nformati on on runni ng conpil er-dependent CROSSREF

When CROSSREF runs in conpiler-dependent node, the conpiler
starts SYMSERV as part of the conpilation. SYMSERV is a process
t hat contai ns CROSSREF and the synbol table collector. SYMSERV
uses the control directives that you include in the source file
and receives identifier reference information fromthe conpiler
t hrough i nterprocess nessages.

1-3



SECTI ON 2
RUNNI NG CROSSREF

OVERVI EW

Thi s section describes how to run stand-al one CROSSREF from

t he GQUARDI AN command interpreter. |t gives the syntax for the
CROSSREF conmand, describes how to start CROSSREF in /nteractive
or noni nteractive node, and provi des exanpl es, including howto
use CROSSREF on prograns coded in one or nore | anguages.

CROSSREF COMVAND

CROSSREF resides in the file naned $SYSTEM SYSTEM CROSSREF. Use
t he CROSSREF conmand to execut e CROSSREF.

CRCSSREF [ / run-option-list [ 1 [ ; 1 [ conmand-Iist ]

run-option-|ist

is one or nore of the standard GUARDI AN run options
separated by commas (,). The options are descri bed
in the GUARDI AN (perating System Utilities Reference
Manual .

2-1



RUN

NI NG CROSSREF

CROSSREF Conmmand

If you specify the OUT option and onmt the file nane,
t hen CROSSREF suppresses all output to the OUT file.

is an optional delimter between the | ast GUARDI AN run
option and the first CROSSREF command. You do not
need to enter the semicolon; you can omt it wthout
af fecting the CROSSREF conmand.

command- i st

is one or nore CROSSREF commands. You mnust separate
mul ti pl e conmands with sem colons. |f you specify a
conmand list and an IN file, CROSSREF executes the

| i sted conmands and term nates w t hout openi ng and
reading fromthe INfile

2-2

NOTE

CROSSREF creates its work files on the current default
volune. |If you are concerned about a shortage of disk
space on the current volune, you can tell CROSSREF to
create its work files on another volume using the foll ow ng
conmand:

12> PARAM SWAPVOL vol une- nane

You nust specify this command before begi nning the CROSSREF
sessi on.




RUNNI NG CROSSREF
I nteracti ve Mode

| nteracti ve Mode

CROSSREF operates in interactive node when you omt both the IN
file-nane option and the conmand-Iist paraneter fromthe CROSSREF
conmand.

When run in interactive node, CROSSREF sends the follow ng
product banner to the termnal:

CROSSREF - CROSS- REFERENCE PROGRAM T9622C00- (15JUL87)
Copyri ght Tandem Conputers I ncorporated 1982, 1983, 1985, 1986

T9622C00 is the product number and version of CROSSREF
(15JUL87) is the release date for this version of CROSSREF

CRCSSREF al so di spl ays the nane of the system you are using at
the end of the banner.

CRCSSREF t hen di splays an anpersand (&) pronpt to indicate that
it is ready to receive commands. Wen you enter a conmand,
CRCSSREF executes the command or di splays an error nessage. |t

t hen di spl ays anot her anpersand and waits for additional input.
This procedure continues until you enter an EXIT conmand or press
CTRL/Y, the End-of-File (ECF) comrand.

You can enter nore than one CROSSREF command in response to

the prompt (&), but you nust separate multiple commands wth

sem col ons. For exanple, the following two sets of conmands,
which tell CROSSREF to scan the file naned PROGRAM and generate a
listing to the file naned CROSS1, are equival ent:

&SCAN program GENERATE /QUT crossl/

&SCAN pr ogram
&GENERATE / OQUT crossl/

CRCSSREF executes conmands one at a tine fromleft to right.

| f CROSSREF encounters an error, it stops processing the conmand
line. CROSSREF, however, executes all commands up to the point
of the error.

You can continue comrands for nore than one line by typing a &
at the end of the Iine. CROSSREF pronpts for the remai nder of

the line before executing the command. When CROSSREF receives

a line without an anpersand at the end, it executes the conmand
i medi ately.

Command | i nes, continued or not, cannot exceed 528 characters.

2-3



RUNNI NG CROSSREF
Noni nt eracti ve Mode

Noni nt eracti ve Mde

CROSSREF operates in noninteractive node when you specify either
the IN file-name or the conmand-|/ist paraneter in a CROSSREF run
conmand.

The foll ow ng command directs CROSSREF to execute the conmands
inthe EDIT file named COWS and to send the output to the file
named LI STI NG

13> CROSSREF /I N comms, QUT |isting/
CROSSREF term nates when it reaches the end of the file or when
it encounters an EXIT command in the IN file. CROSSREF then
returns control to the command interpreter.

The sane rules apply to command |ines in a conmand file that
apply to command |ines that you enter fromthe term nal

e Miltiple conmands can appear on a single |ine when they are
separated by sem col ons.

e Conmand |ines can be continued by placing an anpersand (&) at
the end of the conmand |ine.

e« Conmmand |ines cannot exceed 528 characters.

EXAMPLES OF CROSSREF OPERATI ON

The remai nder of this section provides exanpl es of CROSSREF
operation. The exanples in "Single-Language Progrant show how
to produce a listing for a program coded in a single |anguage.
The exanple in "Milti-Language Progrant shows how to produce a
listing for a program coded in two | anguages.

See Section 4 for a conplete explanation of the CROSSREF comands
used in these exanpl es.

2-4



RUNNI NG CROSSREF
Si ngl e- Language Program

Si ngl e- Language Pr ogr am

The foll ow ng exanpl es show how CROSSREF produces a cross-
reference listing for a programcoded in a single |anguage.

To i nvoke CROSSREF from the GUARDI AN command interpreter, type
CRCSSREF. The IN file-nane and OUT fil e-nane options default
to the home term nal. CROSSREF di splays the product banner and
i ssues the pronpt character to showthat it is ready to receive
conmands.

14> CROSSREF
CROSSREF- CROSS- REFERENCE PROGRAM T9622C00- (15JUL87)
&

Exanmple 1

Exanpl e 1 shows the easiest sequence of comrmands for producing a
cross-reference listing. Sinply follow these steps:

1. Specify which | anguage you are using with the SET LANGUAGE
command; in this exanple, it is COBOL 74:

&SET LANGUAGE cobo

2. Tell CROSSREF to scan the programfile; in this exanple, the
programfile is naned DREAMD:

&SCAN dr eand
3. Then tell CROSSREF to generate a listing and print it to an
output file; in this exanple, the output goes to a file naned
OUTFI LE:
&CENERATE / QUT outfil e/

4. Enter EXIT to end the session and return control to the
command interpreter:

&EXI T
15>

2-5



RUNNI NG CROSSREF
Mul ti - Language Program

In summary, the follow ng four conmands produce a cross-reference
listing of the programfil e DREAM:

&SET LANGUAGE cobo
&SCAN dr ean®

&CGENERATE / OQUT outfil e/
&EXI T

16>

Exanmpl e 2

To produce a nore selective cross reference, you can request that
CROSSREF report only certain identifiers. Exanple 2 shows how
to produce a cross-reference listing of just the conditions and

| abel s in the program nanmed DREAMD. (Labels are section and

par agr aph names in COBO.. DREAMD, as nentioned in Exanple 1, is
a COBOL 74 program)

&SET LANGUAGE cobo

&SET CLASS * OFF

&SET CLASS CONDI TI ONS ON
&SET CLASS PROG.ABELS ON
&SCAN dr ean®

&CGENERATE / OQUT outfil e/
&EXI T

12>

Mul ti - Language Pr ogram

The foll ow ng exanpl e shows how CROSSREF produces a single cross-
reference listing for a programcoded in two | anguages. The
CRCSSREF scan takes place in two steps-- one step for each

| anguage.

1. Using the SET LANGUAGE conmand, specify the | anguage you are
using for the first file. In this exanple, the first file is
a COBOL 74 program
&SET LANGUAGE cobo

2. Tell CROSSREF to scan the file, naned TVCl15, using all of the
default settings for the attribute specifications:

&SCAN tvcl5

2-6
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Mul ti - Language Program

(Section 4 describes the attribute specifications and the
avai |l abl e settings.)

After CROSSREF scans the COBOL file, change the | anguage
attribute and custom ze the listing for the next file. This
file is a set of FORTRAN subprocedures nanmed FPROCS:

&SET LANGUAGE fortran
Because this file contains only FORTRAN subprocedures with no
mai n procedure, set the unreferenced identifier flag to ON
O herwi se, none of the subprocedures are |isted.

&SET UNREF ON

Yet the subprocedure ERROR is called only by other FORTRAN
subprocedures, so exclude it fromthe listing:

&SET EXCLUDE ERROR
Tell CROSSREF to scan the FPROCS fil e:
&SCAN f procs

Direct CROSSREF to generate a listing and print it to the
file named CSQUARE:

&GENERATE / QUT csquar e/

If the file named CSQUARE does not exist, CROSSREF creates
it.

Finally, term nate the session by entering EXT:

&EXIT
15>

2-7



SECTI ON 3
| NTERPRETI NG CROSSREF OQUTPUT

This section describes the parts of a cross-reference |isting and
howto read its output. It also describes what happens if your
source file contains conpilation errors.

CROSSREF LI STI NG

The cross-reference listing consists of two parts: a file |ist
and an identifier |ist.

File List

The file list appears at the beginning of a cross-reference
listing. CROSSREF lists each file that it scans and assigns a
nunber to each file. The file nunber hel ps you differentiate
line nunbers fromdifferent files. Figure 3-1 shows a sanple
file list.
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Identifier List

FI LE NO FI LE NAME
[ 1] $DATA. TEST. COBVANE
[ 2] $DATA. TEST. COBLI BA
[ 3] $DATA. TEST. COBLI BC
[ 4] $DATA. TEST. COBLI BB

Figure 3-1. Sanple File List

When a file is referenced in a program the nunber and nane of
the file being referenced appears followed by the nunber and nane
of the file that contains the reference. The |ine nunber where
the reference occurs appears at the end of the line. |If the file
is referenced in nore than one place in the program the line
nunbers appear one on top of the other. For exanple,

FI LE NO FI LE NAME.
[ 1] $EQL. TEST. WOC
[ 2] $TH O. SYSLI B. STDI OH wod 1] 12

Identifier List

The identifier list follows the file list. CROSSREF |ists
identifiers by name in al phabetic order. Each identifier has a
header foll owed by one or nore reference |ines.
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Identifier Header

The header defines the identifier. It contains six fields:
e ldentifier Name

e ldentifier Qualifier (not always used)

e Attribute List

« File Name

« File Nunmber

 Line Nunmber

Figure 3-2 shows the format of an identifier header.

Identifier Identifier Attribute File File Line
Name Qualifier List Name No. No.

S$5009-001

Figure 3-2. ldentifier Header Format

Identifier Nane. The identifier nane is the nane of the identi-
fier as it is defined in the source file.

ldentifier Qualifier. The identifier qualifier is a field that
the conpiler mght use to further define the identifier. The
exact nmeaning of the qualifier depends on the conpiler. See the
appropriate conpiler section.
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Attribute List. The attribute list is a set of identifier
attributes sent by the conpiler to CROSSREF. The exact neani ng
of the field depends on the conpiler. See the appropriate
conpi | er section.

This field always begins at colum 35 of the header. |If the
conmbi ned I ength of the identifier nane and qualifier exceeds 35
characters, the conpiler attribute list is placed on the lines
following the first header I|ine.

File Nanme. The file name is the nane of the file in which the
identifier is defined. The fully qualified file nane is shown in
the file list.

File Nunber. The file nunber is the nunber assigned to the file
nane. Every file used in the cross-reference listing, and the
file nunber associated with it, are shown in the file list at the
begi nni ng of the cross-reference |isting.

Li ne Nunber. The |ine nunber is the nunber of the line in the
specified file in which the identifier is defined.

Identifier Reference Lines

Fol |l owi ng the header line are zero or nore reference lines.
These |lines contain the nunber of the Iine (or Iines) where

the identifier is referenced foll owed by a code (or codes)

that describes the type of reference (for exanple, read). The
references froma single file m ght extend over several I|ines.

If an identifier is referenced in nore than one file, CROSSREF
begins the references for the next file on a newline. The file
nane and nunber are listed in the leftnost field foll owed by the
reference |ine nunbers and codes.

The reference line contains a mninumof four fields:

* File Nane

« File Nunber

« Line Nunber

» Reference Code
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Figure 3-3 shows the identifier header followed by an identifier
reference |ine.

Identifier Identifier Attribute File File Line
Name Qualifier List Name No. No.
File File Line Ref
Name No. No. Code

55009-002

Figure 3-3. Sanple Reference Entry

File Name. The file nane is the nane of the file in which the
identifier references occur. It is printed on the leftnost field
of the reference |line.

File Nunber. The file nunber is the nunber of the file in which
the identifier references occur. It is printed imediately after
the file nane.

Li ne Nunber. The line nunber is the nunber of the programline
in which the identifier reference occurs. There can be severa

reference line nunbers listed for a file. Each line nunber is

foll owed by a reference code.

Ref erence Code. The reference code describes the type of refer-
ence. There are six codes: blank, DL I, M P, and W Table 3-1
descri bes the reference codes.
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Identifier

Li st

Tabl e 3-1. Ref er ence Codes

Code

Descri ption

bl ank

designates a read reference. This refers to any
statenent that uses the value of the identifier;

it also refers to any paraneter that is passed by
val ue.

designates a definition. This refers to any
nonexecut abl e statenment that defines the type of
variable or its storage.

desi gnates an invocation reference. This is only
generated by procedures, subroutines, paranetric
procedures, and function calls.

desi gnat es ot her m scell aneous references. It
refers to any reference that does not fit into
anot her category. For exanple, a GOTO

i nstruction generates a m scel |l aneous reference.

desi gnates a paraneter reference. This occurs
only when the identifier is passed as a reference
par anet er

designates a wite reference. This occurs
whenever a statement m ght change the val ue of
the identifier. This does not include paraneters
to subroutine calls.
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CRCOSSREF | DENTI FI ER CLASSES

CRCSSREF nmai ntains a flag for each identifier class that it
recogni zes. By default, all CROSSREF identifier classes except
for KEYWORDS and LI TERALS are set to ON. The foll ow ng
identifier classes are set to O\

BLOCKDATAS | NDEXES PROGLABELS
BLOCKS I NLI NES REG STERS
CONDI TI ONS L1 NENOCS SCREENS
CONSTANTS MACROS SUBPROCS
FI LES MNEMONI CS SYSVARS
FMILABELS PROCEDURE PARAMS  TYPES
FUNCTI ONS PROCEDURES VARI ABLES

You can change the setting of a flag to ON or OFF using the SET
coommand. |If you set a flag to OFF, the identifier class does not
appear in the CROSSREF |i sting.

NOTE

Addi tionally, unreferenced identifiers do not appear in the
list unless you set the UNREF attribute specification to ON
or ONLY. See the "SET Conmand" in Section 4 for details.

Not all identifier classes are used by all |anguages. See the
appropriate | anguage section for a list of identifier classes
used by that | anguage.

COWPI LATI ON ERRORS

If your source file contains conpilation errors, CROSSREF col -
| ects all of the conpiler diagnostic nessages and wites themto
the file that you specify. See the ERRORS command in Section 4.

Consult the correspondi ng conpiler reference manual for a de-
scription of the nessages.
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SECTI ON 4
CRCSSREF COMVANDS

Thi s chapter describes the commands that you can use when
executing CROSSREF. |t covers commands that are conmon to the
Program Devel opnent Tool s ( CROSSREF, BI NDER, and | NSPECT) and
commands that are used only by CROSSREF. Table 4-1 lists all
commands execut abl e by CROSSREF. Those commands that are conmon
to the three tools are marked with an asterisk (*). Each comand
is explained in detail follow ng the table.

Table 4-1. Summary of CROSSREF Conmands (Page 1 of 2)

Conmmand Descri ption

COMVENT adds conments to | og of CROSSREF session.

ENV* di spl ays current environnment settings.

ERRCRS prints error nessages generated by the
conpi | er during | ast SCAN comrand.

EXI T* st ops CROSSREF and prints all remaining
cross-reference information.

FC* | ets you edit or repeat a command I|i ne.

GENERATE prints all cross-reference informtion
gat hered since the | ast GENERATE command or
CROSSREF st art up.
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Table 4-1. Summary of CROSSREF Conmands (Page 2 of 2)

Command Descri ption

HEL P* di spl ays the syntax of CROSSREF comrands.

LOG directs a copy of the input comands and
out put produced by CROSSREF to a file.

OBEY* reads commands froma specified file.

our* directs output listing to a specified file.

RESET restores attribute specifications to their
initial val ues.

SAVE saves current attribute settings after a
GENERATE conmand i s execut ed.

SCAN searches specified source files for cross-
reference information.

SET changes attribute specifications for
subsequent SCAN commands.

SHOW di spl ays one or nore current attribute
settings.

SYSTEM changes the default system setting.

VOLUME* changes the default volume and subvol une

settings.
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CROSSREF COVIVANDS
CROSSREF Attribute Specifications

CRCOSSREF ATTRI BUTE SPECI FI CATI ONS

Wthin the CROSSREF commands,
commands al |l ow you to set attribute specifications,
features which control

t he RESET, SAVE, SCAN, and SET
a group of
e The conpiler that scans the source file and

e The information that CROSSREF col |l ects and reports.

Table 4-2 |lists and describes these attribute specifications.

Table 4-2. CROSSREF Attribute Specifications (Page 1 of 2)

Attribute Definition

CLASS controls which types of identifiers are
reported by setting the identifier class
mapped to the type ON or OFF.

CPU speci fies the CPU on which the conpiler
runs.

DEFI NI TI ONS prints only the definition of the reported

ONLY I dentifiers.

DI RECTI VES passes conpiler directives to the conpiler.

EXCLUDE speci fies which identifiers to excl ude
fromthe listing.

I NCLUDE speci fies which identifiers to include
in the listing.

LANGUAGE sets the | anguage conpiler that CROSSREF
uses to scan the file.

L1 BRARY specifies a library file to be passed
to the COBOL conpiler during start-up.

VEM speci fies the amount of nmenory to be
reserved for the conpiler during a SCAN
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CROSSREF Attribute Specifications

Table 4-2. CROSSREF Attribute Specifications (Page 2 of 2)

Attribute Definition

oM T excl udes specified files fromthe |isting.

PRI ORI TY speci fies the execution priority at which
the conpiler runs.

PROGRAM specifies the file containing the
conpiler. (You need to use this attribute
only when the subvol une cont ai ni ng
the conpiler is not the sane as the one
t hat cont ai ns CROSSREF.)

UNREF speci fi es whet her CROSSREF shoul d i ncl ude

unreferenced identifiers in the listing.
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CROSSREF COVIVANDS
Exanpl e

COMVENT _COVIVAND

The COVMENT conmand al l ows you to add comments to the | og of your
CRCSSREF session. The syntax of the COVWMENT conmand i s:

COMMVENT t ext

t ext

is any text you want to print as a comment.

Consi der ati ons

e See the description of the LOG conmand in this section for
information on creating a | og of your CROSSREF sessi on.

e To continue a comrent on the following Iine, end the current
line with an anpersand (&).

e You can use the COWENT conmand to record comrents that you
intend to use as a CROSSREF input file.

Exanpl e

The foll owi ng exanple prints corments to the log file naned
MYLOG:

&L.OG TO nyl og

&COMMENT This is sanple comment text...
&SET LANGUAGE t al

&SCAN ncgsect 1

&LOG STOP

&CGENERATE / QUT $s. #l p1/

&EXIT

15>
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ENV Conmand

ENV_COMVAND

The

ENV conmmand di spl ays the current settings of the program

envi ronnent paraneters. The syntax of the ENV conmand i s:
[ LOG ]
ENV [ / OQUT file-nanme | [ SYSTEM ]
[ VOLUME ]

QUT fil e-nane

directs the list of current program environnent settings
to the specified file.

LOG

di splays the current log file-name if logging is in
pr ogr ess.

SYSTEM

di spl ays the current system nane.

VOLUVE

di spl ays the current volune and subvol unme nanes.

Con

si derati ons

| f
di s
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CROSSREF COVIVANDS
Exanpl es

Exanpl es

The foll owi ng exanpl e di spl ays the system nane:
&ENV SYSTEM

The next exanple displays the values for all the paranmeters (LOG
SYSTEM and VOLUME) :

&ENV
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CROSSREF COVIVANDS
ERRORS Conmand

ERRORS COVIVAND

The ERRORS command |ists the diagnostic nmessages produced by the
conpi |l er during a SCAN conmmand. The syntax of the ERRORS conmand

is:

ERRORS [ / QUT file-nane | ]

QUT fil e-nane

identifies a file to receive the |ist of conpiler
nmessages.

file-nane must be a valid GUARDI AN fil e nane.

Consi der ati ons

You nust specify the ERRORS command after the SCAN conmand.
If you specify an ERRORS command first, CROSSREF prints ERROR
FILE EMPTY to the specified file.

If you do not specify an OUT file, CROSSREF prints the
di agnostic nessages to the current CROSSREF OUT file.

The CROSSREF QUT file is set when you start CROSSREF, but
you can change it during the execution of CROSSREF using the
syst em command OUT
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Exanpl e

Exanpl e

The foll owi ng exanple prints all diagnostic nmessages to the file
naned ERRFI LE:

&SET LANGUAGE cobol
&SCAN bui | d1

&ERRORS / QUT errfil el
&GENERATE / QUT $s. #l p1/
&EXI T

14>
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EXIT Conmand

EXI T COVWAND

The EXIT command st ops CROSSREF and returns control to the
command interpreter. The syntax of the EXIT conmand is:

EXIT

Consi der ati ons

e |If you type EXIT before CROSSREF has sent the accunul at ed
cross-reference information to the current OUT file, CROSSREF
executes an inplied GENERATE command. The inplied GENERATE
causes CROSSREF to send the output to the current CROSSREF
QUT file before exiting and returning control to the command
interpreter.

* You can stop CROSSREF and return to the command interpreter by
pressing CTRL/Y at the CROSSREF pronpt (&).

Exanpl e

The foll owi ng exanple exits from CROSSREF and returns control to
the conmand interpreter:

&EXI T
12>
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CROSSREF COVIVANDS
Exanpl e

FC COVIVAND

The FC command all ows you to edit or repeat a command. The
syntax of the FC conmand is:

FC

Consi der ati ons

The FC command works the sanme way in CROSSREF as it does in the
command interpreter or EDIT. Wen you enter FC, the FC pronpt
appears on the next line followed by the |last command that you
entered. The FC pronpt is a period (.). You can enter the
subcommands |, R, or Dto edit the displayed Iine. | inserts
characters, R replaces characters, and D del etes characters. See
the GUARDI AN 90 (perating System User’s Guide for details.

Exanpl e

The foll owi ng exanpl e shows how to change LI TTERALA ON to SET
LI TERALS ON.

&LI TTERALA ON
N
*x%+ ERROR **** |nvalid syntax

&FC
. LI TTERALA ON
: D deletes the extra letter T
. LI TERALA ON
.| SET inserts the command SET (see * bel ow)
. SET LI TERALA ON
RS replaces the letter Awith S

SET LI TERALS ON
executes the conmand

* You nust type a bl ank space after ISET to insert a blank before
LI TERALA ON.
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GENERATE Command

GENERATE COMVAND

The GENERATE command prints all cross-reference information that
has accumul ated since the | ast GENERATE conmand or the begi nni ng
of the session and enpties the CROSSREF storage buffers. The
syntax of the GENERATE conmand i s:

GENERATE [ / OUJT file-name | |

QUT fil e-nane

identifies a file to receive the cross-reference
listing.

file-nane must be a valid GUARDI AN fil e nane.

Consi der ati ons

e |If you have not issued a SCAN command during the current
sessi on, CROSSREF issues an error nessage and does not produce
a listing.

e The CROSSREF QUT file is set when you start CROSSREF, but
you can change it during CROSSREF execution using the system
conmand OUT

e |If you do not specify an QUT file, CROSSREF prints the
information to the current CROSSREF OUT file.

e If you type EXIT without issuing a GENERATE conmand, CROSSREF
executes an inplicit GENERATE command and sends the listing to
the current CROSSREF OUT file.

e |If you specify SAVE before entering a GENERATE comrand, the
current attribute settings remain in effect after CROSSREF
execut es the GENERATE command. |f you do not issue a SAVE
command, CROSSREF restores all attribute settings to their
initial values after executing the GENERATE conmand.
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Exanpl e

Exanpl e

The foll owi ng exanple prints the cross-reference listing to the
file named LI STI NG

&SET LANGUAGE cobol
&SCAN enpsal

&CENERATE / QUT i sti ng/
&EXI T

12>
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HELP Conmand

HELP COVIVAND

The HELP command di spl ays the syntax of CROSSREF commands. The
syntax of the HELP conmand i s:

[ command- nane |
HELP [ / QUT file-nane | | [ param nane ]
[ <param nane> |
QUT fil e-nane
directs the help output to the specified file. See
the description of the OQUT command in this section for
addi ti onal information.

command- nane

is the nane of a CROSSREF conmand.

param nane

is one of the foll ow ng paraneters: class-nane, class-
list, or file-nane. The angle brackets are optional.

Consi der ati ons

e |If you specify HELP wi thout specifying an option, CROSSREF
di spl ays the names of all CROSSREF comands.

e |If you do not know how to spell a particular class-nane
enter HELP conmand- name, where conmand-nane is the nane of
the command with which class-nane is associ ated. CROSSREF
then displays all paraneters for that command. (cl/ass-/ist and
cl ass-nane display the same paraneters.)

e |©ake sure that the PDTHELP file resides in the sane vol une

and subvolunme as CROSSREF. |If the file is in another place,
CRCSSREF cannot print the help infornmation.
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Exanpl es

Exanpl es

The foll owi ng exanpl e di splays the nanes of all CROSSREF and
syst em commands:

&HELP
The next exanple displays the syntax of the SET comrand:

&HELP SET

4-15



CROSSREF COVIVANDS
LOG Conmand

LOG COMVAND

The LOG conmand wites a copy of the current session's input and
output to a file. The syntax of the LOG comrmand is:

{ TO file-nane }

LOG { !
{ STOP }

TO fil e-nane
identifies a file to receive the copy of the commands
and output. If the file does not exist, CROSSREF
creates one using the specified file-nane

STOP

closes the current log file and stops all | ogging.

Consi der ati ons

e If you specify the name of a disk file that does not exist,
CRCSSREF creates an EDIT file and sends the output to that
file.

e |If you specify the name of a disk file that already exists,
CRCSSREF appends the output to the existing EDIT file.

e |If you issue another LOG file-name conmand when | ogging is
al ready in progress, CROSSREF cl oses the previous log file and
begins to log to the newfile. |If the specified file nane is
the sane as the previous log file name, CROSSREF ignores the
LOG conmand and continues to log to the sane file.
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Exanpl e

Exanpl e

ites a copy of all input comrands and
ile named LOGFI LE. CROSSREF conti nues
he log file until you enter the LOG STOP

CRCSSREF out put to the
to wite the output to
conmand.

The foll owi ng exanple w
f
t

&L.OG TO |l ogfile

&SET LANGUAGE cobol
&SCAN fi |l enane

&LOG STOP

&GENERATE / QUT |i sting/
&EXI T

13>
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OBEY Conmand

OBEY COMVAND

The OBEY command reads conmands froma specified file. The
syntax of the OBEY conmand is:

OBEY [ / OQUT file-nane | ]| file-nane

QUT fil e-nane

directs any output listing to the specified file.
However, error nessages are al so displayed at the
terminal if you are using CROSSREF interactively. For
addi tional information, see the description of the OUT
conmand in this section.

fil e-nane

is a standard GUARDI AN fil e nane.

Consi der ati ons

e |If you do not fully qualify the file name, CROSSREF expands
the nane using the currently set system volune, and subvol une
nanes. These nanes can be inherited fromthe command
interpreter defaults or specified using the SYSTEM and VOLUME

conmands.

» CROSSREF reads commands fromthe specified file and processes
themuntil it encounters an end-of-file. It then closes the
OBEY file, and command i nput reverts to the previous input
file.

* You can use an OBEY conmand within an OBEY file; you can nest
OBEY files up to a depth of four.

e |If you change the default setting of SYSTEM or VOLUME in an
OBEY file, those settings remain in effect after you return
fromthe OBEY file. To return to the previous settings, you
nmust enter another SYSTEM or VOLUME conmand.
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Exanpl e

e |If any part of the specificationis invalid or if the file
does not exist or cannot be opened, CROSSREF displays an error
nessage and does not change the current source for conmand
i nput .

e |f CROSSREF detects an error while processing an OBEY file,
it closes the file and, in the case of nested OBEY files, any
other OBEY files currently open. |If the original input file
was a term nal, CROSSREF issues a pronpt on the termnal. |If
the input file was not a term nal, CROSSREF ternmn nates.

Exanpl e

In the foll ow ng exanpl e, CROSSREF reads commands fromthe file
nanmed | NSPCOM

&OBEY i nspcom
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QUT Conmand

OUT _COVIVAND

The OUT conmand directs the output listing to a specified file.
The syntax of the OUT comrand is:

{ QUT file-nane }
{ command | OUT file-name | param nane }

fil e-nane

is a standard GUARDI AN fil e nane.

command

i s a CROSSREF command.

param nane

speci fies one or nore paraneters for conmand

Consi der ati ons

e The first formof the OQUT command redirects all CROSSREF
output to file-nanme for the duration of the current CROSSREF
sessi on.

e The second formof the OUT comrand tenporarily redirects
t he CROSSREF output to file-nane. You use this form of
the conmand w t hin anot her command, for exanple SHOW / OQUT
listfilel CLASS.

e If file-nane is a disk file and the file does not exist,
CROSSREF creates an EDIT file. |If the naned file is
an existing disk file, CROSSREF appends the output to the
existing EDIT file.

e If file-name is invalid or if CROSSREF cannot open the file,

CRCSSREF di spl ays an error nessage and does not redirect the
listing.
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Exanpl es

Exanpl es

The foll ow ng exanple sends all output to the file named EUSTACE:
&OUT EUSTACE

The next exanple sends the HELP conmand output to the file naned
FRED:

&HELP / QUT FRED/ SCAN
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RESET Conmand

RESET COMVAND

The RESET conmand restores attribute specifications to their
initial values. The syntax of the RESET command is:

*

RESET %

BLOCKDATAS
BLOCKS
CONDI Tl ONS
CONSTANTS
FI LES
FMILABELS
FUNCTI ONS
| NDEXES

attri bute-specification

CLASS [ cl ass- nane]

CLASS resets al
def aul t val ues.

}

{ attribute-specification}

restores all attri butes.

is one of the foll ow ng:

I NLI NES

KEYWORDS

L1 NENOCS

LI TERALS

MACROS

MNEMONI CS
PROCEDURE PARAMS
PROCEDURES

See "CROSSREF Identifier O asses”
li st of default val ues.

identifier class flags to their

CLASS cl ass-nane resets a particular class-nane to
its default value (ON or OFF); cla
of the follow ng:

ss-nane can be one

PROGLABELS
REG STERS
SCREENS
SUBPROCS
SYSVARS
TYPES

VARI ABLES

in Section 3 for a
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RESET Conmand

CPU

restores the setting of the CPU to the same CPU t hat
i's runni ng CROSSREF.

DEFI NI TI ONS ONLY
turns of f the DEFIN TIONS ONLY setting.

DI RECTI VES

clears the string argunent to be passed to the
conpi | er during startup.

EXCLUDE

enpties the identifier Exclude Iist.

I NCLUDE

enpties the identifier Include Iist.

LANGUAGE

cl ears the | anguage setting.

LI BRARY

clears the library setting.

VEM

restores the MEM setting to its default val ue.

OMT

enpties the Omt |ist.
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Consi der ati ons

PRIORI TY

restores the priority setting for conpiler runs to
the priority of CROSSREF

PROGRAM

restores the program setting.

UNREF

restores the unreferenced identifier flag to OFF

Consi der ati ons

See the SET command for nore information on the attribute
speci fications.

Exanpl es

The foll owi ng exanple restores all attributes to their origina
state:

&RESET *
The next exanple restores all identifier classes to their default
val ues:

&RESET CLASS

The next exanple restores the BLOCKS identifier to its default
val ue:

&RESET CLASS BLOCKS
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SAVE Conmand

SAVE COMVAND

The SAVE command saves set attributes after CROSSREF executes a
GENERATE command. The syntax of the SAVE command i s:

{ !
SAVE {
{ attribute-specification}

saves all set attributes.

attri bute-specification

is one of the foll ow ng:

CLASS

saves all set identifier class flags.

CPU

saves the CPU setting.

DEFI NI TI ONS ONLY
saves the DEFI NI TIONS ONLY setting.

DI RECTI VES

saves the string argunent to be passed to the
conpi | er during startup.

LANGUAGE

saves the | anguage setting.
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Consi der ati ons

LI BRARY

saves the library setting.

VEM

saves the MEM setti ng.

PRIORI TY

saves the priority setting for conpiler runs.

PROGRAM

saves the program setting.

UNREF

saves the unreferenced identifier flag setting to ON

Consi der ati ons

* You nust specify the SAVE command before the GENERATE comrand.

e |If you do not specify SAVE, all attributes are reset to their
default values after a GENERATE conmand.
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Exanpl e

In the foll owi ng exanple, the LITERALS class remains ON after the
GENERATE conmand execut es:

&SET LANGUAGE cobol
&SET CLASS LI TERALS ON
&SAVE CLASS

&GENERATE

&EXI T

13>
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SCAN COMVAND

The SCAN command specifies source files for CROSSREF to exam ne.
The SCAN command can optionally set attribute specifications that
are in effect only for the duration of the command. The syntax
of the SCAN command i s:

SCAN file-list [ , attribute-specification ]

file-Iist

is one or nore standard GUARDI AN file nanes. The syntax
is as foll ows:

{ file-nane
{ ( file-nane [ , file-nanme '] ... ) }

The specified file nust contain source code in the
programm ng | anguage specified in the SET LANGUAGE or
SCAN conmmand.

attri bute-specification
is one of the attribute specifications |isted bel ow

The attribute specifications have effect only for the
duration of the SCAN conmand.

{ { class-nane } [ ON ] }
CLASS { { * p [ OFF ]}
{ class-Iist }

The CLASS specification sets identifier class flags.
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SCAN Conmand
cl ass- nane

is one or nore of the follow ng:
BLOCKDATAS I NLI NES PROGLABELS
BLOCKS KEYWORDS REG STERS
CONDI TI ONS LI NENGCS SCREENS
CONSTANTS LI TERALS SUBPROCS
FI LES MACROS SYSVARS
FMTLABELS MNEMONI CS TYPES
FUNCTI ONS PROCEDURE PARAMS  VARI ABLES
| NDEXES PROCEDURES

Not all class nanmes are valid for all |anguages.

If you specify a class name that is not valid for

the current | anguage, the identifier class flag is
set, but it has no effect on the operation of the

SCAN command.

If you specify a class name and do not state
whether it is ON or OFF, CROSSREF uses the default
setting for that class. See "CROSSREF |dentifier
Cl asses" in Section 3 for a list of default

val ues.

sets all classes to their default values or to the
indicated value if one is specified.

cl ass-1i st

is nore than one class nane. The syntax is as
fol | ows:

{ ( name [ ON ] [ , name [ OFF ] ]... ) }
{ [ OFF ] [ OFF ]

As mentioned above under class-nane, if you do
not specify ON or OFF, CROSSREF uses the default
setting for the indicated cl/ass-nane
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ON
tells CROSSREF to include the class in the
listing.
OFF
s CRCSSREF to exclude the class fromthe

tell
listing.

CPU cpu- nunber

specifies the CPU that will run the conpiler that
wor ks with CROSSREF. cpu-nunber nmust be a deci ma
nunber fromO to 15, but the range of valid val ues
depends on the nunber of processors in your system

The initial setting is the CPU on which CROSSREF is
runni ng.

DEFI NI TI ONS ONLY
prints only the definition of each identifier
(excluding references) in the cross-reference
l'isting.

DIRECTIVES " [ ; ] directive ..."

specifies a string of one or nore conpiler directives
to be passed to the conpiler during startup.

Passing directives in this manner has the sane effect
as specifying those directives in the conpiler's

i nvocation line. A senmicolon may optionally precede
the string.

Initially, no directives are passed to the conpiler.
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{ cl ass-nane }
EXCLUDE {
{ ( class-nane [ , class-name ] ... ) }

adds the specified identifier classes to the Exclude
list. CROSSREF does not generate a cross-reference
listing for identifiers found on this list, regard-

| ess of the identifier class settings. You cannot
place literals on the Exclude Ilist.

Initially, the Exclude list is enpty.

cl ass- nane }
| NCLUDE {
{ ( class-nane [ , class-name ] ... ) }

adds the specified identifier classes to the Include
list. CROSSREF generates a cross-reference |isting
for identifiers found on this list, regardl ess of the
identifier class settings. You cannot place literals
on the Include list.

Initially, the Include list is enpty.

{ BASIC }
{ C }
{ coBoL }
LANGUAGE { COBOLS5 }
{ FORTRAN }
{ PASCAL }
{ scoBoL }
{ SCOBOLX }
{ TAL ]

sel ects the | anguage for subsequent cross-reference
scanni ng of source files. You can select only one
| anguage at a tine.

Initially, the | anguage setting is undefined.
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LI BRARY fil e- nane

specifies a library file name that CROSSREF passes
to the COBOL 74, COBOL85, or SCREEN COBOL conpil er
during startup. The conpiler reads text fromthe
library file when it encounters unqualified COPY
statenments in the source file. Qher conpilers do
not use the LIBRARY attribute.

file-nanme nmust be a valid GUARDI AN fil e nane.
By default, no library file name is passed to the
conpi | er.

MEM pages

speci fies the nunber of nmenory pages to be reserved
for the conpiler during a SCAN comrand.

pages nust be a deci mal integer between 0 and 64.
If you specify a nunber smaller than the m ni num
required for conpiler operation, the mninmmis used.

{ file-nane }
OMT {
{ ( file-nane [ , file-nane' ] ... ) }

excl udes references contained in the designated files
fromthe cross-reference listing.

file-nane must be a standard GUARDI AN fil e nane.

Initially, the Qmit list is enpty.

PRI ORI TY priority-nunber

speci fies the execution priority at which the com
piler process will run during a SCAN. |If you specify
an execution priority greater than the CROSSREF
priority, the CROSSREF priority is used. The
CRCOSSREF priority is set to 140.

priority-nunmber should be a decinal integer between 1
and 140.
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The initial setting for conpiler execution priority
is the sane as the CROSSREF priority.

PROGRAM fi | e- nane
specifies the file containing the conpiler. This
command is used when the conpiler specified in
LANGUAGE attri bute-specification does not reside on
t he same subvol unme as CROSSREF.
file-name must be a standard GUARDI AN fil e nane.

The initial setting assunmes that the conpiler is on
t he same subvol unme as CROSSREF.

{ ON }
UNREF { OFF }
{ O\LY }

i ndi cat es whet her CROSSREF shoul d or shoul d not
i ncl ude unreferenced identifiers in the cross-
reference listing. (The default setting is OFF.)

ON i ncludes unreferenced identifiers (as well as
referenced identifiers).

OFF excl udes unreferenced identifiers.

ONLY i ncludes unreferenced identifiers only.

Consi der ati ons

* You can specify the | anguage before issuing a SCAN comrand or
in the SCAN command. To specify the | anguage beforehand, use
the SET command.

e An identifier cannot be on both the Include list and the
Excl ude |i st.

e The use of the identifier class flags varies from | anguage

to | anguage. See the appropriate |anguage section for nore
i nformati on.
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e The MEM attribute specification allows you to specify nore
menory than the conpiler default.

e The default execution priority for the conpiler is the sane as
the execution priority of CROSSREF. You can specify a | ower
execution priority, but the conpiler can never execute at a
priority greater than the CROSSREF priority.

« Every language has one or nore constructs that are defined but
never referenced, for exanple, the BASIC | MAGE statenment or

t he FORTRAN COVWON bl ock. You nust set UNREF to ON or ONLY to
have unreferenced identifiers appear in the CROSSREF |i sting.

Exanpl es

The foll owi ng exanple tells CROSSREF to scan the file naned
FI LEL:

&SCAN fil el

The next exanple tells CROSSREF to scan the file named FILE1 and
i ncl ude keywords in the listing:

&SCAN fil el, CLASS KEYWORDS ON
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SET COVVAND

The SET conmand changes the attribute specifications for the
current execution of CROSSREF. The syntax of the SET conmand is:

SET attribute-specification

attri bute-specification

is one of the foll ow ng:

[ ON ]
CLASS [ cl ass-nane |
[ OFF ]
CLASS sets all identifier class flags to the default

val ues.

CLASS cl ass-nane sets the specified class-nane to
either its default value or to the indicated value if
speci fied. class-name can be one of the follow ng:

BLOCKDATAS I NLI NES PROGLABELS
BLOCKS KEYWORDS REG STERS
CONDI TI ONS LI NENGCS SCREENS
CONSTANTS LI TERALS SUBPROCS
FI LES MACROS SYSVARS
FMTLABELS MNEMONI CS TYPES
FUNCTI ONS PROCEDURE PARAMS  VARI ABLES
| NDEXES PROCEDURES

Not all class names are valid for all |anguages. |If

you specify a class nane that is not valid for the
current | anguage, CROSSREF sets the identifier class
flag, but the flag has no effect on the operation of
t he SCAN command.

If you specify a class name and do not state whether
it 1s ON or OFF, CRCOSSREF uses the default setting
for the flag. See "CROSSREF |dentifier Classes" in
Section 3 for a list of default val ues.
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SET Conmand
ON
tells CROSSREF to include the class in the
listing.
OFF
s CRCSSREF to exclude the class fromthe

tell
listing.

CPU cpu- nunber

specifies the CPU that will run the conpiler that
wor ks wi t h CROSSREF.

cpu- nunber nust be a deci mal nunber fromO to 15, but
the range of valid val ues depends on the nunber of
processors in your system

The initial setting is the CPU on which CROSSREF is
runni ng.

DEFI NI TI ONS ONLY
prints only the definition of each identifier
(excluding references) in the cross-reference
l'isting.

DIRECTIVES " [ ; ] directive ..."

specifies a string of one or nore conpiler directives
to be passed to the conpiler during startup.

Passing directives in this manner has the sane effect
as specifying these directives in the conpiler's

i nvocation line. A senmicolon may optionally precede
the string.

Initially, no directives are passed to the conpiler.
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{ cl ass-nane }
EXCLUDE {
{ ( class-nane [ , class-name ] ... ) }

adds the specified identifier classes to the Exclude
list. CROSSREF does not generate a cross-reference
listing for identifiers found on this list, regard-

| ess of the setting of the identifier's class flag.
You cannot place literals on the Exclude |ist.

Initially, the Exclude list is enpty.

cl ass- nane }
| NCLUDE { }
{ ( class-nane [ , class-name ] ... ) }

adds the specified identifiers to the Include list.
CRCSSREF generates a cross-reference listing for
identifiers found on this list, regardl ess of the
setting of the identifier's class flag. You cannot
place literals on the Include list.

Initially, the Include list is enpty.

{ BASIC }
{ C }
{ coBoL }
LANGUAGE { COBOLS5 }
{ FORTRAN }
{ PASCAL }
{ scoBoL }
{ SCOBOLX }
{ TAL ]

sel ects the | anguage for subsequent cross-reference
scanni ng of source files. You can select only one
| anguage at a tine.

Initially, the | anguage setting is undefined.
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LI BRARY fil e- nane

specifies a library file name that CROSSREF passes
to the COBOL 74, COBOL85, or SCREEN COBOL conpil er
during startup. The conpiler reads text fromthe
library file when it encounters unqualified COPY
statenments in the source file. Qher conpilers do
not use the LIBRARY attribute.

By default, no library file name is passed to the
conpi | er.

MEM pages

speci fies the nunber of nmenory pages to be reserved
for the conpiler during a SCAN comrand.

pages nust be a deci mal integer between 0 and 64.
If you specify a nunber smaller than the m ni num
required for conpiler operation, CROSSREF uses the
m ni mum

{ file-nane }
OMT {
{ ( file-nane [, file-nane ] ... ) }

excl udes references contained in the designated files
fromthe cross-reference listing.

file-nane must be a valid GUARDI AN fil e nane.

Initially, the Qmit list is enpty.

PRI ORI TY priority-nunber

speci fies the execution priority at which the com
piler process will run during a SCAN command. |f
you specify an execution priority greater than the
CROSSREF priority, the CROSSREF priority is used.
The CROSSREF priority is set at 140.

priority-nunmber should be a decinal integer between 1
and 140.
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The initial setting for conpiler execution priority
is the sane as the CROSSREF priority.

PROGRAM fi | e- nane
specifies the file containing the conpiler. You
nmust use this command if the conpiler specified in
LANGUAGE attri bute-specification does not reside on
t he same subvol unme as CROSSREF.
file-name nmust be a valid GUARDI AN fil e nane.

The initial setting assunmes that the conpiler is on
t he same subvol unme as CROSSREF.

{ ON }
UNREF { OFF }
{ O\LY }

i ndi cat es whet her CROSSREF shoul d or shoul d not
i ncl ude unreferenced identifiers in the cross-
reference listing. The default setting is OFF

ON i ncl udes unreferenced identifiers as well as
referenced identifiers.

OFF excl udes unreferenced identifiers.

ONLY i ncludes unreferenced identifiers only.

Consi der ati ons

An identifier cannot be on both the Include |list and the
Excl ude |i st.

The MEM attribute specification allows you to specify nore
menory than the conpiler default.

The default execution priority for the conpiler is the sanme as
the execution priority of CROSSREF. You can specify a |ower
execution priority, but the conpiler can never execute at a
priority greater than the CROSSREF priority.
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e The use of the identifier class flags varies from | anguage
to | anguage. See the appropriate |anguage section for nore
i nf ormati on.

e« Al conpilers require that a sem colon precede the directive
string specified in the startup nessage. |f you do not
i nclude the preceding sem colon in a SET DI RECTI VES comrand,
CRCSSREF puts one in for you.

e Every language has one or nore constructs that are defined
but never referenced, for exanple, the BASIC | MAGE st at enment

and the FORTRAN COVMON bl ock. You must set UNREF ON to have
unreferenced identifiers appear in the CROSSREF |isting.

Exanpl es

The foll owi ng exanple tells CROSSREF that the file it should scan
is a COBOL 74 file:

&SET LANGUAGE COBOL

The next exanple sets all identifier classes ON
&SET CLASS * ON

The next exanple sets the LI TERALS class ON
&SET CLASS LI TERALS ON
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SHOW COMVAND

The SHOW command di spl ays the current settings of attribute
specifications. By default, CROSSREF sends the output to the
current CROSSREF QUT file. The syntax of the SHOW command i s:

{ !
SHOW[ / OUT file-name | ] {

{ attribute-specification}
QUT fil e-nane

identifies a file to receive the output fromthe SHOW
conmand.

file-nane must be a valid GUARDI AN fil e nane.

If you do not specify an QUT file, CROSSREF prints the
output to the current CROSSREF OUT file.

di spl ays the current settings of all attributes.

attri bute-specification

is one of the foll ow ng:

CLASS [ cl ass- nane]

CLASS di splays the status of all identifier class
flags.

CLASS cl ass-nane di splays the status of a particul ar
cl ass-nane. class-nane is one of the follow ng:
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SHOW Conmand
BLOCKDATAS | NLI NES PROGLABELS
BLOCKS KEYWORDS REGQ STERS
CONDI Tl ONS LI NENCS SCREENS
CONSTANTS LI TERALS SUBPRCOCS
FI LES MACRCS SYSVARS
FMTLABELS MNEMONI CS TYPES
FUNCTI ONS PROCEDURE PARAMS  VARI ABLES
| NDEXES PROCEDURES

CPU

di spl ays the current CPU setting.

DEFI NI TI ONS ONLY

di spl ays the current setting of the DEFI N TI ONS ONLY
attribute

DI RECTI VES

di spl ays

EXCLUDE

di spl ays

| NCLUDE

di spl ays

LANGUAGE

di spl ays

LI BRARY

di spl ays

t he

t he

t he

t he

t he

current setting of the directive string.

contents of the Exclude |ist.

contents of the Include |ist.

current

| anguage setting.

current library file.
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VEM

di spl ays the current nenory page setting.

OMT

di splays the files on the Onit I|ist.

PRIORI TY

di spl ays the execution priority setting for the
conpi | er during a SCAN conmand.

PROGRAM

di splays the file to be executed as the conpiler
during a SCAN conmand.

UNREF

di spl ays the setting of the unreferenced identifier
flag.

Consi der ati ons

e The CROSSREF QUT file is set when you start CROSSREF, but you
can change it during the CROSSREF execution using the system
conmand OUT

Exanpl e
The foll owi ng exanple prints the current settings for al
attributes to the file naned SHOME:

&SHOW / QUT showne/ *
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Thi s command produces the foll ow ng output:

CLASS BLOCKS ON BLOCKDATAS ON
CLASS CONDI TI ONS  ON CONSTANTS ON
CLASS FILES ON FMILABELS ON
CLASS FUNCTI ONS ON | NDEXES ON
CLASS I NLI NES ON KEYWORDS  OFF
CLASS LI NENOS ON LI TERALS OFF
CLASS MACROS ON MNEMONI CS  ON
CLASS PROCEDURE PARAMS ON PROCEDURES ON
CLASS PROGLABELS ON REG STERS ON
CLASS SCREENS ON SUBPROCS ON
CLASS SYSVARS ON TYPES ON
CLASS VARI ABLES ON

CPU 6

DEFI NI TI ONS ONLY FALSE

DI RECTI VES UNDEFI NED

EXCLUDE LI ST EMPTY

I NCLUDE LI ST EMPTY

LANGUAGE UNDEFI NED

LI BRARY UNDEFI NED

VEM UNDEFI NED

OMT LI ST EMPTY

PRIORI TY 140

PROGRAM UNDEFI NED

UNREF OFF
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SYSTEM COMVAND

The SYSTEM command changes the default system setting. CROSSREF
uses the default setting to find a filenanme if you do not
explicitly specify a systemnane. The syntax of the SYSTEM
conmand i s:

SYSTEM [ system]

system

is a GUARDI AN system nane. |If you do not specify a
system the systemin which CROSSREF is runni ng becones
the default system

Exanpl e

The foll owi ng exanpl e changes the default systemto \ NYPD:
&SYSTEM \ nypd
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VOLUVE COVIVAND

The VOLUME command changes the vol ume and subvol une settings.
CRCSSREF uses these settings to find a filenane if you do not
explicitly specify a volune and subvol ume nanme. The syntax of
t he VOLUME command i s:

VOLUMVE vol une [ . subvol ]

vol une

is a GQUARDI AN vol ume nane.

subvol

is a GUARDI AN subvol une nane.

Exanpl es

The foll owi ng exanpl e changes the default volume to $MWKT:
&VOLUMVE $rrkt

The next exanpl e changes the default vol une and subvol une to
$MKT. ABC:

&VOLUME $nkt . abc
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SECTI ON 5
C

This section describes the Cidentifier classes and provides a
sanple C programand its cross-reference |isting.

C | DENTI FI ERS

The CROSSREF utility indexes C prograns according to the identi-
fier classes listed in Table 5-1.

Table 5-1 al so shows the default settings for each class and what
C data types correspond to each of these cl asses.
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Table 5-1. C ldentifier d asses

CROSSREF Def aul t C

d ass Setting Type

CONSTANTS ON Enumer ati on constants

FUNCTI ONS ON Functi ons

MACROS ON #define(s)

TYPES ON User - defi ned and conpil er-
defi ned (anonynous) types

VARI ABLES ON Al'l variabl es

NOTE
CRCSSREF i ncl udes a data type description for all identi-

fier classes except MACROS and FUNCTIONS in the output
listing.

SAMPLE LI STI NG

The foll owi ng exanpl e starts CROSSREF, scans the file nanmed WCC,
and generates a listing to $s. #l p:

17> CROSSREF

CROSSREF- CROSS- REFERENCE PROGRAM: T9622C00- (15JUL87)

Copyri ght Tandem Conputers I ncorporated 1982, 1983, 1985, 1986
&SET LANGUAGE c

&SCAN wcce

&CGENERATE / QUT $s. #l p/

&EXIT

18>

On the follow ng pages, you can see the programand its cross-
reference listing.

Figure 5-1 shows the C programthat CROSSREF scanned to produce
the cross-reference listing.
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©Coo~NOUDWNE

usage: wc <filel> [<file2> ..]

This programwi || count the nunber of I|ines, words, and characters in
atext file and report themto standard out. Wen multiple files are
specified a running total of all of the files is printed in addition
to the individual files' totals.

/

E R R S S T T R

#pragma runnabl e

#i ncl ude <stdi oh>
#i ncl ude <ctypeh>
#i ncl ude <stdlibh>

#defi ne TRUE 1

#defi ne FALSE 0

#defi ne MAXLI NE 256 /* maxi mum | ength of an input |ine */
long total lines, total _words, total chars;

voi d count (FILE *fp, char *file);

int main(int argc, char *argv[])
{

int i;

FILE *fp;

if (argc < 2)
{

fprintf(stderr, "usage: wc <filel> [<file2>. ..]\n");
return EXI T_SUCCESS;

for (i =1, i < argc; i++)
{
if ((fp = fopen(argv[i], "r")) == NULL)

fprintf(stderr, "can't open %\n", argv[i]);
conti nue;

}
count(fp, argv[i]);
if (fclose(fp) < 0)
fprintf(stderr, "can't close %\n", argv[i]);

}
printf("\n*** Total: %d line(s), %d wrd(s), %d character(s)\n",
total _lines,total _words,total _chars);
}

/*

* Count the nunber of lines, words, and characters in a text file.
*/

voi d count (FILE *fp, char *file)

{

unsi gned int nl;

| ong nw, nc;

Figure 5-1. C Sanple Program (Page 1 of 2)
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char |ine[ MAXLI NE] ;

int inword;
char *p;
for (nl =0, nw=20, nc =0; fgets(line, MAXLINE, fp) != NULL; nl++)
for (p =1line, inword = FALSE, *p !="\0"; p++, nc++)
if ('inwrd && isal nun(*p))
{
N+

i nword = TRUE;

else if (isspace(*p)
[| (ispunct(*p) & !((*p =="'\"" || *p =="-")
&& (isal pha(*(p - 1)) & isalpha(*(p + 1))))))

i nword = FALSE;

total _lines += nl;

total _words += nw;

total chars += nc;

printf("%: % line(s), %d word(s), %d character(s)\n",
file, nl, nw nc);

}
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Figure 5-2 shows the first page of the cross-reference |isting.
This is the cross-reference file list. It lists the nane of each
source file scanned. |In this exanple four files were scanned.
WCC is the C source code and STDI OH, CTYPEH, and STDLIBH are
Clibrary declaration files. See your C Reference Manual for
details on the library declaration files.

PAGE 1

CROSSREF - CROSS- REFERENCE PROGRAM - T9622C00 - (15JUL87)
Copyri ght Tandem Conputers |Incorporated 1982, 1983, 1984, 1985, 1986

FILE NO FI LE NAVE
[1] $EMR. UCREF. WOC
[2] $RTOOL. TOOLSC10. STDI CH wed 1] 12
[3] $RTOOL. TOOLSC10. CTYPEH wed 1] 13
[4] $RTOOL. TOOLSC10. STDLI BH wed 1] 14

Figure 5-2. CROSSREF Listing--File List

The identifier list makes up the rest of the cross-reference
listing. See Figure 5-3 on the follow ng page. The identifier
|ist describes each identifier in al phabetic order, show ng:

 Howit is defined (its attributes)
 Wiere it is defined (file name and nunber and |ine nunber)
* Wiere and how it is used in the program

Look at the entry for the identifier named count. The identifier
reference line indicates that the function is defined in the file
WCC at line 54 (indicated by a code D). It is declared at |ine
23 and called at line 42 (indicated by a code M.

Look at the entry for the identifier named fp. The identifier
header indicates that it is an automatic variable that is a
pointer to a structure. It is defined in the file WCC at |ine 28
(indicated by code D). It is referenced at lines 37, 42, and 43
(indicated by code M.
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PAGE 2

NAME AND NAME QUALI FI ER

106 TOTAL SYMBOLS COLLECTED W TH 205 TOTAL REFERENCES COLLECTED

LANGUAGE- DEPENDENT ATTRI BUTES

DEFI NI TI ON PO NT

EXI T_SUCCESS STDLI BH[ 4] 23
wed 1] 33 M

FALSE woq[ 1] 17
wegl 1] 63 M 72 M

FILE STDI OH] 2] 35
wed 1] 23 M 28 M 53 M
STDI OH 2] 37 M 65 M 68 M 73 M 76 M M 89 M 95 M

98 M 101 M 104 M 113 M 116 M 128 M 132 M 142 M
147 M 151 M 154 M 159 M 169 M 183 M 189 M 194 M

VAXLI NE wegl 1] 19
wed 1] 57 M 61 M

NULL STDI OH[ 2] 11
wegl 1] 37 M 61 M

TRUE wegl 1] 16
v 1] 67 M

_L CTYPEH] 3] 16
wegl 1] 64 M 71 M

_N CTYPEH] 3] 17
wed 1] 64 M

P CTYPEH 3] 19
wegl 1] 70 M

'S CTYPEH| 3] 18
v 1] 69 M

u CTYPEH 3] 15
wegl 1] 64 M 71 M

_loB pointer to struct, in block __10B WCC[ 1] 32
Weq 1] 32 M 39 M 44 M
STDI OH 2] 37 M

_ctype array[] of uns char, in block ._ctype WCC[ 1] 64
Weq 1] 64 M 69 M 70 M 71
CTYPEH] 3] 24 M

argc of nain short fornal WCC[ 1] 26
wed 1] 26 D 30 M 35 M

Figure 5-3. CROSSREF Listing--ldentifier List (Page 1 of 3)
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PAGE 3

NAME AND NAME QUALI FI ER

LANGUAGE- DEPENDENT ATTRI BUTES

DEFI NI TI ON POl NT

argv of nmain pointer to pointer to uns char fornmal W 1] 26
wed 1] 26 37 M 39 M 42 M 44

count weq 1] 54
wog[ 1] 23 42 M 54 D

file of count pointer to uns char fornmal weq 1] 54
woq[ 1] 54 78 M

fp of nain pointer to struct automatic weq 1] 28
wed 1] 28 37 M 42 M 43 M

fp of count pointer to struct formal weq 1] 54
woq[ 1] 54 61 M

fprintf
wog 1] 32 39 M 44 M
STDI OH 2] 65

i of main short automatic weq 1] 27
W 1] 27 35 M 37 M 39 M 42 44

i nwor d of count short automatic weq 1] 58
wed 1] 58 63 M 64 M 67 M 72

i sal num CTYPEH 3] 33
Weq 1] 64

i sal pha CTYPEH 3] 26
wed 1] 71

i spunct CTYPEH 3] 32
WCq[ 1] 70

i sspace CTYPEH 3] 31
wed 1] 69

line of count array[256] of uns char automatic weq 1] 57
WCq 1] 57 61 M 63 M

nc of count I ong automatic weq 1] 56
woq[ 1] 56 61 M 64 M 76 M 78

nl of count uns short automatic weq 1] 55
wed 1] 55 61 M 74 M 78 M

nw of count I ong automatic weq 1] 56
woq[ 1] 56 61 M 66 M 75 M 78

p of count pointer to uns char automatic weq 1] 59
wWCq 1] 59 63 M 64 M 69 M 70 71

Figure 5-3. CROSSREF Listing--ldentifier List (Page 2 of 3)
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NAME AND NAME QUALI FI ER LANGUAGE- DEPENDENT ATTRI BUTES DEFI NI TI ON PO NT

printf
WCd 1] 46 M 77 M
STDI OH[ 2] 64 M

size t STDLI OH[ 2] 19
STDI OH[ 2] 137 M 140 M 141 M 164 M 167 M 168 M
STDLI BH 4] 54 M 55 M 62 M 70 M

stderr STDI OH[ 2] 41
WCd 1] 32 M 39 M 44 M

toascii CTYPEH 3] 43
weq 1] 64 M 69 M 70 M 71 M

total _chars long, in block total _chars weq 1] 21
WCd 1] 21 D 47 M 76 M

total _lines long, in block total _Iines WCC[ 1] 21
wed 1] 21 D 47 M 74 M

total _words long, in block total words wed 1] 21
WCd 1] 21 D 47 M 75 M

Figure 5-3. CROSSREF Listing--ldentifier List (Page 3 of 3)
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SECTI ON 6
CoBOL 74

Thi s section describes the COBOL 74 identifier classes and
provi des a sanple COBOL 74 program and its cross-reference
listing. It also describes the conpiler attributes that m ght
appear in a cross-reference listing.

COBOL 74 | DENTI FI ERS

The CROSSREF utility indexes COBOL 74 programs according to the
identifier classes listed in Table 6-1.

Table 6-1 al so shows the the default settings for each identifier

cl ass and what COBOL 74 data types correspond to each of these
cl asses.
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CcOoBOL 74
COBOL 74 ldentifiers

Table 6-1. COBOL 74 ldentifier C asses

CROSSREF Def aul t COBOL 74

d ass Setting Type

CONDI TI ONS ON Condi ti on nanes

FI LES ON COBOL 74 file nanes

FUNCTI ONS ON Routines that return a val ue

| NDEXES ON I ndex nanes

LI TERALS OFF Numeri c and nonnuneric constants

MNEMONI CS ON Mhenoni ¢ nanes, al phabet nanes

PROCEDURES ON PROGRANMS

PROGLABELS ON Label s, procedure nanes
(paragraph names, section namnes)

VARI ABLES ON Dat a nanes

Notice that the default setting for LITERALS is OFF. |If you want
nuneri ¢ and nonnuneric constants to appear in the cross-reference
listing, you nmust set LITERALS to ON using the SET conmand.

By default, CROSSREF does not report unreferenced identifiers for
COBOL 74, COBOL85, or SCREEN COBOL. If you want unreferenced
identifiers to appear, you nust set the UNREF attri bute specifi-
cation to ON or ONLY. |If you set UNREF to ON, CROSSREF col |l ects
all identifiers, referenced and unreferenced, that belong to all
cl asses set to ON. If you set UNREF to ONLY, CROSSREF collects
only the unreferenced identifiers that belong to all classes set
to ON
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CoBOL 74
USI NG COWPI LER DI RECTI VES | N CROSSREF

USI NG COVPI LER DI RECTI VES | N CROSSREF

Because CROSSREF actually invokes the COBOL 74 conpiler to
collect the identifier information, you m ght need to pass a
default library file nane or one or nore directives to the
conpiler. (You supply the library file nanme for COPY statenents
that do not specify one.)

The SET DI RECTI VES conmand enabl es you to pass one or nore
conpiler directives to the COBOL 74 conpiler while the SET

LI BRARY command | ets you pass a default library file nane. In
the followi ng exanple, the SET DI RECTI VES command sets the ANSI
formatting directive and a conditional conpilation toggle; the
SET LI BRARY conmand alters the default copy library nane from
COPYLIB to MYLIB.

12> CROSSREF

CROSSREF- CROSS- REFERENCE PROGRAM T9622C00- (15JUL87)

Copyri ght Tandem Conputers I ncorporated 1982, 1983, 1985, 1986
&SET LANGUAGE cobo

&SET LI BRARY nylib

&SET DI RECTI VES "ANSI ; SETTOG 1"

&SCAN bpr og

&CENERATE / QUT $s. #cr os/

&EXI T

13>
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SAMPLE LI STI NG

The foll owi ng exanpl e i nvokes CROSSREF, scans the file naned
COBEX, and generates a listing to $s.#l p:

14> CROSSREF

CROSSREF- CROSS- REFERENCE PROGRAM T9622C00- (15JUL87)

Copyri ght Tandem Conputers I ncorporated 1982, 1983, 1985, 1986
&SET LANGUAGE cobo

&SCAN cobex

&CGENERATE / QUT $s. #l p/

&EXI T

15>

On the follow ng pages, you can see the programand its cross-
reference listing. The listing includes all identifier classes
except literals.

Figure 6-1 shows the COBOL 74 programthat CROSSREF scanned to
produce the cross-reference |isting.
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OCO~NOOTAWNPE

?SAVE ALL
?SEARCH $SYSTEM SYSTEM COBOLLI B
| DENTI FI CATI ON DI VI SI ON.

PROGRAM | D. FUPPERWARE.
AUTHOR. ANN COBQOL.
I NSTALLATI ON.  TRANSACTI ONS  ANONYMOUS.
DATE-WRI TTEN. 29 FEBRUARY 1984.
DATE- COVPI LED.

EE R R S o O O S o S O O S O

* *
* This programcreates a FUP process and watches for its *
* term nation. *
* *

Rk I S S S S R b Sk R IR S b S O R R

ENVI RONMENT DI VI SI ON.
CONFI GURATI ON SECTI ON.
SCURCE- COMPUTER. TANDEM TXP.
OBJECT- COWPUTER. TANDEM TXP.
SPECI AL- NAMES.
I NPUT- QUTPUT SECTI ON.
FI LE- CONTROL.
SELECT MESSAGE-| N-FI LE
ASSI GN TO " $RECEI VE"
FI LE STATUS | S RECEI VE- FI LE- STATUS.
| - O- CONTROL.
RECEI VE- CONTRCL.
TABLE OCCURS 1 TI MES
SYNCDEPTH LIMT IS 1
REPLY CONTAI NS 32 CHARACTERS
MESSAGE SOURCE | S MESSAGE- SOURCE- REC
REPORT SYSTEM MESSAGES.
DATA DI VI SI ON.
FI LE SECTI ON.
FD MESSAGE-|I N-FI LE
LABEL RECCORDS ARE OM TTED.
01 MESSAGE-I N

05 SYS- MSG- CODE Pl C S9(4) COWP.
88 SYS- MBG STOP VALUE -5.
88 SYS- MSG- ABEND VALUE - 6.

05 SYS- MSG- PROCNAVE PI C X(6).

05 FILLER PI C X(1024).

WORKI NG- STORAGE  SECTI ON.
01 MESSAGE- SOURCE- REC.

05 SYSTEM FLAG PIC SO COW.
05 ENTRY- NUMBER PI C 999 COWP.
05 FILLER PIC X(4).

05 PROCESS- | D.
10 PROCESS-NAME  PIC X(6).
10 CPU-PI N.
15 CPU-PART  PIC X.
15 PIN-PART  PIC X.
05 FI LLER PI C X(16).
01 CPU-PI N- REDEF.
05 ALPHA- CPU.
10 CPU- H GH BYTE PIC X
10 CPU- LOW BYTE PIC X.

Figure 6-1. COBOL 74 Sanple Program (Page 1 of 4)
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64 05 NUMERI C- CPU REDEFI NES ALPHA- CPU
65 Pl C S9999 COWP.

66 05 ALPHA- PI N.

67 10 PI N- HI GH BYTE PIC X

68 10 PI N- LOW BYTE PI C X

69 05 NUMERI G- PI N REDEFI NES ALPHA- PI N
70 Pl C S9999 COWP.

72 01 FI LE- DATA.

73 05 RECEI VE- FI LE- STATUS.

74 10 STAT-1 PI C 9.

75 88 CLOSE- FROM REQUESTER VALUE 1 THRU 3.
76 10 STAT-2 PI C 9.

77 01 SAVE- MESSAGE- STUFF.

78 05 FUP PI C X(21)

79 VALUE " $SYSTEM SYSTEM FUP".
80 05 FUP- NAMVE PI C X(5)

81 VALUE SPACES.

82 05 SEND- ALL- MBGS Pl C S9(4)

83 VALUE ZERO COWP.
84 05 PRIORITY-EQ M NE PI C S9(4)

85 VALUE 0 COWP.

86 05 PROCESSOR- EQ- M NE Pl C S9(4)

87 VALUE -1 COWP.
88 05 MEMORY- AS- USUAL Pl C S9(4)

89 VALUE ZERO COWP.
90 05 SU- ERRCR PI C S9(4)

91 VALUE ZERO COWP.
92 05 NEWPROCESS- ERR-LEFT PIC 9(4).

93 05 NEWPRCCESS- ERR- RI GHT PIC 9(4).

94 05 FUP- FAI LED PI C X(19)

95 VALUE "Failed to start FUP".
96 05 STRI NG PORTI ON PIC X(7)

97 VALUE " STRI NG'.
98 05 | NFO- COVWAND PIC X(7)

99 VALUE "I NFO *".
100 05 STARTUP- RESULT Pl C S9(4)

101 VALUE ZERO COWP.
102 05 NULL-CPLI ST PI C S9(9)

103 VALUE ZERO COWP.
104

106 PROCEDURE DI VI SI ON.

107 DECLARATI VES.

108 HANDLE- | NFI LE- ERRORS SECTI ON.

109 USE AFTER STANDARD ERROR PROCEDURE ON MESSAGE- | N- FI LE.
110 | NFI LE- ERROR.

111 | F STAT-1 = 1

112 DI SPLAY "ECF on $RECEI VE"

113 ELSE

114 DI SPLAY " RECEI VE FI LE ERROR STATUS = "

115 RECEI VE- FI LE- STATUS

116 .

117 END DECLARATI VES.

119

120 AA SECTI ON.

121 AA-1.

122 OPEN | NPUT MESSAGE- | N-FI LE.

Figure 6-1. COBOL 74 Sanple Program (Page 2 of 4)
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123
124
125
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
156
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
180.1

MOVE ZERO TO SU- ERRCR
SYS- MsG- CODE.

* |Inject I NFO conmand i nto STARTUP nessage to pass to FUP

ENTER " PUTSTARTUPTEXT"
USI NG STRI NG PORTI ON,

I NFO- COVIVAND,
NULL- CPLI ST
G VI NG STARTUP- RESULT.
* Start FUP
ENTER " CREATEPROCESS"
USI NG FUP,
FUP- NANE,

SEND- ALL- MSGS,
PRI ORI TY- EQ- M NE,
PROCESSOR- EQ- M NE,
MEMORY- AS- USUAL,
OM TTED

G VI NG SU- ERROR.

* Anait termination of FUP, or report it never started

IF SU-ERRCR = 0
PERFORM WATCH
UNTI L SYS- M5G- STOP
CR SYS- MSG- ABEND
ELSE
PERFORM DI SPLAY- STARTUP- FAI LURE

STOP RUN.

DI SPLAY- STARTUP- FAI LURE.

IF SUERROR = 1
DI SPLAY FUP- FAI LED
" -- REQUI RED PARAMETER M SSI NG OR | LLEGAL"
ELSE | F SU-ERROR = 2
DI SPLAY FUP- FAI LED
" -- | LLEGAL PROGRAM FI LE NAME ("
FUP ")"
ELSE | F SU-ERROR = 3
DI SPLAY FUP- FAI LED
" -- INFILE, QUTFILE, OR DEFAULT VOLUWE"
DI SPLAY " NAME CANNOT BE CONVERTED TO NETWORK FORM'
ELSE | F SU- ERROR < 256
DI SPLAY FUP- FAI LED
" -- File managenent error #"

SU- ERROR
ELSE
-- Received raw error from NEWPROCESS system procedure.
-- Deconpose it into left byte and right byte val ues.
DI VI DE SU- ERROR

BY 256
G VI NG NEWPROCESS- ERR- LEFT
REMAI NDER NEWPROCESS- ERR- RI GHT.

Figure 6-1. COBOL 74 Sanple Program (Page 3 of 4)
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181
182
183
184
185
186
187
188
189
191
192
193
194
195
196
197
198
199
200
201
202
203
204

DI SPLAY FUP- FAI LED
" -- NEWPROCESS error #"
SU- ERROR

NEWPRCCESS- ERR- LEFT

NiEV\PR@ESS— ERR- Rl GHT
")

WATCH.
READ MESSAGE- | N-FI LE.
PERFORM CAPTURE- CPU- PI N.
DI SPLAY "----- "
"(" NUMERIC-CPU "," NUMERIC-PIN ")"

SYS- MSG- CODE.

CAPTURE- CPU- PI N.
MOVE CPU- PART TO CPU- LOW BYTE.
MOVE LOW VALUES TO CPU- HI G+ BYTE.
MOVE PI N- PART TO PI N- LOW BYTE.
MOVE LOW VALUES TO PI N-H GH BYTE.

6-8
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Figure 6-2 shows the first page of the cross-reference |isting.
This is the cross-reference file list. It lists the nane of each
source file that CROSSREF scanned. 1In this exanple, only one
file, COBEX, was scanned.

PAGE 1

CROSSREF - CROSS- REFERENCE PROGRAM - T9622C00 - (15JUL87)
Copyri ght Tandem Conputers |Incorporated 1982, 1983, 1984, 1985, 1986

FI LE NO. FI LE NAME
[1] $EMR. UCREF. COBEX

Figure 6-2. CROSSREF Listing--File List

The identifier list makes up the rest of the cross-reference
listing. See Figure 6-3. The identifier |ist describes each
identifier in al phabetic order, show ng:

 Howit is defined (its attributes)
 Wiere it is defined (file name and nunber and |ine nunber)
* Wiere and how it is used in the program

Look at the entry for CAPTURE-CPU-PIN. The identifier header
indicates that it is the nane of a paragraph that belongs to the
section naned AA. It is defined in the file COBEX at |ine 200.

The reference line indicates that the identifier is referenced in
the file COBEX at |ine 194.

Now | ook at the entry for the identifier named MEMORY- AS- USUAL
The identifier header indicates that it is part of the group data
i tem SAVE- MESSAGE- STUFF. It is a level-5 nuneric conputation
itemin the Wrking-Storage section. Its size is 2 bytes,
indicating that it is a 1-word integer. |Its offset is 32, which
nmeans that it begins at the thirty-second position of the record
SAVE- MESSAGE- STUFF.

The reference line indicates that the identifier is referenced in
the file COBEX at |ine 141.
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PAGE 2

50 TOTAL SYMBOLS COLLECTED W TH 55 TOTAL REFERENCES COLLECTED

ALPHA- CPU OF CPU- PI N- REDEF 05 AN GROUP WSS Sl ZE=2 OFFSET=0 COBEX] 1]
COBEX[ 1] 64 M
ALPHA- PI N OF CPU- PI N- REDEF 05 AN GROUP WSS SIZE=2 OFFSET=2 COBEX[ 1]
COBEX[ 1] 69 M
CAPTURE- CPU- PI N OF AA PARA COBEX] 1]
COBEX 1] 194 M
CPU-H G+ BYTE OF ALPHA- CPU OF CPU- Pl N- REDEF COBEX[ 1]
10 AN DISP WSS SIZE=1 OFFSET=0
COBEX[ 1] 202 W
CPU- LOW BYTE OF ALPHA-CPU OF CPU- Pl N- REDEF COBEX[ 1]
10 AN DISP WSS SIZzE=1 OFFSET=1
COBEX[ 1] 201 W
CPU-PART OF CPU-PIN OF PROCESS-| D OF MESSAGE- SOURCE- REC COBEX[ 1]
15 AN DISP WSS SIZE=1 OFFSET=14
COBEX[ 1] 201
DI SPLAY- STARTUP- FAI LURE OF AA PARA COBEX[ 1]
COBEX[ 1] 151 M
FUP OF SAVE- MESSAGE- STUFF 05 AN DISP WSS SIZE=21  OFFSET=0 COBEX] 1]
COBEX[ 1] 136 M 165
FUP- FAI LED OF SAVE- MESSAGE- STUFF COBEX[ 1]
05 AN DISP WSS SIZE=19  OFFSET=44
COBEX[ 1] 160 163 167 171 181
FUP-NAME OF SAVE- MESSAGE-STUFF 05 AN DISP WSS SIZE=5 OFFSET=21  COBEX[ 1]
COBEX[ 1] 137 M
I NFO- COMVAND OF SAVE- MESSAGE- STUFF OFFSET=70  COBEX[ 1]
05 AN DISP WSS SIZE=7
COBEX[ 1] 130 M
MEMORY- AS- USUAL OF SAVE- MESSAGE- STUFF COBEX[ 1]
05 NM COWP WSS SIZE=2 OFFSET=32
COBEX[ 1] 141 M
MESSAGE- | N- FI LE FD IS $RECEIVE COBEX[ 1]
RECORD=1032 F ORG=SEQ ACC=SEQ
COBEX[ 1] 22 M 109 M 122 M 193 M
MESSAGE- SOURCE- REC 01 AN GROUP WSS SIZE=32  OFFSET=0 COBEX[ 1]

NAME AND NAME QUALI FI ER LANGUAGE- DEPENDENT ATTRI BUTES DEFI NI TI ON POl NT

61

66

200

62

63

55

158

78

94

80

98

88

36

48

Figure 6-3. CROSSREF Listing--ldentifier List (Page 1 of 3)

6- 10




coBOL 74
Sanpl e Listing

PAGE 3

NAME AND NAME QUALI FI ER LANGUAGE- DEPENDENT ATTRI BUTES DEFI NI TI ON PO NT
COBEX( 1] 32 M
NEWPROCESS- ERR- LEFT OF SAVE- MESSAGE- STUFF COBEX[ 1] 92
05 NM DISP WSS S| ZE=4 OFFSET=36
COBEX[ 1] 179 W 185
NEWPROCESS- ERR- Rl GHT  OF SAVE- MESSAGE- STUFF COBEX[ 1] 93
05 NM DISP WSS S| ZE=4 OFFSET=40
COBEX[ 1] 180 W 187
NULL- CPLI ST OF SAVE- MESSAGE- STUFF COBEX[ 1] 102
05 NM  COW WSS Sl ZE=4 OFFSET=80
COBEX[ 1] 131 M
NUMERI C- CPU OF CPU- Pl N- REDEF 05 NM  COW WSS S| ZE=2 OFFSET=0 COBEX[ 1] 64
COBEX( 1] 196
NUMERI C- PI N OF CPU- PI N- REDEF 05 NM COW WSS S| ZE=2 OFFSET=2 COBEX[ 1] 69
COBEX( 1] 196
PI N-H G+ BYTE OF ALPHA-PI N OF CPU- Pl N- REDEF COBEX[ 1] 67
10 AN DISP WSS Sl ZE=1 OFFSET=2
COBEX[ 1] 204 W
PIN-LONMBYTE OF ALPHA-PIN OF CPU- Pl N- REDEF COBEX[ 1] 68
10 AN DISP WSS Sl ZE=1 OFFSET=3
COBEX( 1] 203 W
PI N-PART OF CPU-PIN OF PROCESS-| D OF MESSAGE- SOURCE- REC COBEX[ 1] 56
15 AN DISP WSS Sl ZE=1 OFFSET=15
COBEX( 1] 203
PRI ORI TY-EQ M NE OF SAVE- MESSAGE- STUFF COBEX[ 1] 84
05 NM COW WSS Sl ZE=2 OFFSET=28
COBEX( 1] 139 M
PROCESSOR- EQ- M NE OF SAVE- MESSAGE- STUFF COBEX[ 1] 86
05 NM COW WSS Sl ZE=2 OFFSET=30
COBEX( 1] 140 M
RECEI VE- FI LE- STATUS OF FI LE- DATA 05 AN GROUP W8S S| ZE=2 OFFSET=0 COBEX[ 1] 73
COBEX[ 1] 24 M 115
SEND- ALL- M5SGS OF SAVE- MESSAGE- STUFF COBEX[ 1] 82
05 NM  COW WSS S| ZE=2 OFFSET=26
COBEX[ 1] 138 M
STARTUP- RESULT OF SAVE- MESSAGE- STUFF COBEX[ 1] 100
05 NM  COW WSS S| ZE=2 OFFSET=78
COBEX[ 1] 132 W
Figure 6-3. CROSSREF Listing--ldentifier List (Page 2 of 3)
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PAGE 4
NAVE AND NAME QUALI FI ER LANGUAGE- DEPENDENT ATTRI BUTES

STAT-1 OF RECEI VE- FI LE- STATUS OF FI LE- DATA
10 NM DISP WSS SIZE=l  OFFSET=0
COBEX[ 1] 111

STRI NG PORTI ON  OF SAVE- MESSAGE- STUFF
05 AN DISP WSS SIZE=7  OFFSET=63
COBEX[ 1] 129 M

SU- ERROR OF SAVE- MESSAGE- STUFF 05 NM  COW WSS Sl ZE=2 OFFSET=34
COBEX[ 1] 123 W 143 W 146 159 162 166
183

SYS- MSG- ABEND OF SYS- MSG- CODE OF MESSAGE- | N OF MESSAGE- | N-FI LE
88 NM COW FS SIZE=2  OFFSET=0
COBEX[ 1] 149

SYS-MSG- CODE  OF MESSAGE- | N- OF MESSAGE- | N-FI LE
05 NM COW FS SIZE=2  OFFSET=0
COBEX[ 1] 124 W 198

SYS- MSG- STOP  OF SYS- M5G CODE OF MESSAGE- I N OF MESSAGE- | N-FI LE
88 NM COW FS  SIZE=2 OFFSET=0

COBEX( 1] 148
VATCH OF AA PARA
COBEX] 1] 147 M

DEFI NI TI ON PO NT

COBEX[ 1]

COBEX[ 1]

COBEX[ 1]

170 173

COBEX[ 1]

COBEX[ 1]

COBEX[ 1]

COBEX[ 1]

74

96

90

177

42

40

41

192

Figure 6-3. CROSSREF Listing--ldentifier List (Page 3 of
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Condi ti on- Nane

COWPI LER ATTRI BUTES

CROSSREF col l ects identifier attribute information fromthe
COBOL 74 conpiler and prints it in the identifier header. The
attri butes are expl ai ned bel ow.

Al phabet - Nane

If the identifier is an al phabet-nane, it is described in the
header as MNEM (IMNEM m ght al so indicate a menoni c-nane. See
"NMhenoni c- Nane" in this section.)

Al phabet - nane has no significance on the Tandem i npl enent ati on of
COBOL 74 because the ASCII character set is the only one used.
When used to docunent the ASCI| set, it is defined as NATIVE or
STANDARD- 1.

Condi ti on- Nane

If the identifier is a condition-nane, it is defined in one of
two ways: either as a Level 88 Itemor as COND I S SWTCH ss.

If the identifier is a Level 88 Item it is described in the
header as

88 category usage |oc Sl ZE=size [V] OFFSET=offset [i I NX S]]

category, usage, loc, size, V, offset, and i are all explained
under "Data-Nane" in this section.

The identifier qualifier indicates the parent conditional vari-
able of the Level 88 item

If the identifier represents a condition-nanme that tests an
external switch, it is described in the header as

COND |'S SW TCH ss {ON }
{ OFF}

ss is a decimal integer from1l to 15 that identifies which switch

the programis testing. ON or OFF indicates which state is being
t est ed.
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Dat a- Nane
If the identifier is a data item it is described in the header
as

I n category usage |oc Sl ZE=size [V] OFFSET=offset [i | NX §]]
[ SPCL- REG|

Inis the | evel nunmber of the data-item

category is one of the follow ng:

AL Al phabeti c

ALE Al phabetic with Bs in its PlICITURE
AN Al phanureri c

ANE Al phanuneric edited

NM Nuneri c

NIVE Nuneric edited

usage is one of the follow ng:
GROUP Goup item
D SP DI SPLAY item
COowP COVPUTATI ONAL item
I NX | NDEX item

| oc shows the site of the identifier declaration and is one of
the foll ow ng:

ESS Ext ended- St or age Secti on
FS File Section

WES Wor ki ng- St orage Secti on
LS Li nkage Secti on

size is the size in bytes of the identifier's value in decinal
notation (up to nine places w thout |eading zeros).

V indicates that the size is variable, due to an OCCURS DEPENDI NG
ON cl ause.
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offset is the byte offset of the value of the data-item from

the rel evant base address; for exanple, fromthe start of the
containing record. This corresponds to the identifier's position
within a record. The offset is shown in decinmal notation up to
ni ne places without | eading zeros.

I INX[S] appears if the references to the data-itemrequire
subscripting or indexing. In that case, / is a nunber from1l to
7 showi ng the nunber of subscripts. |If the value of / is 1, INX
appears instead of | NXS.

SPCL- REG appears if the data-name is a Special Register

Fi | e- Nane

If the identifier is a file nane, it is described in the header
as

FD | S external -fil e-nane kk KEY[ S
SET s: pp
BLOCK=b [R] RECORD=r {F} ORG=org ACC=acc
{\Vi

external -file-nanme is the nane that you specified in the ASSI GN
clause of the File-Control entry.

kk KEY[S] indicates the nunber of record keys the file has in

deci mal notation. |If the value of kk is 1, KEY appears instead
of KEYS.

SET s:pp appears if the file is a nenber of a multiple file tape
set. sis adigit that identifies the set and pp is a deci mal
integer from1l to 31 that identifies the file's position in that

set.

If the block size is not equal to the record size, the BLOCK
field shows the block size in decimal notation. R indicates a
record nultiple size; otherwise, it is the block size in bytes.

The RECORD entry shows record size in bytes, expressed in decinal
notation. F indicates the records are of fixed length; V
indicates the records are of variable | ength, each having up to
the di spl ayed maxi mum si ze.

6- 15



CoBOL 74

| ndex- Name

org marks the file's organization. It can be:
SEQ Sequenti a
REL Rel ati ve
I NX | ndexed

acc marks the file's access node. It can be:
SEQ Sequenti a
RAN Random
DYN Dynami ¢

| ndex- Nane

If the identifier is the name of an index item it is described
in the header as INX. The identifier qualifier shows the nane of
the table itemthat the index-nane belongs to. An index itemis
al wvays two bytes | ong.

Literal s

CRCSSREF prints literals before any other identifiers. They are
shown exactly as they appear in the source file; if they have
quotation marks in the source file, they have themin the cross-
reference listing.

Mhenoni c- Nane

If the identifier is a mMmenonic-nane, it is described in the
header as MNEM

When the mmenonic refers to a channel name, CHANNEL-cc identifies
t he channel .

When the mmenonic refers to an external switch, SWTCH ss
identifies the switch
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Sect i on- Nane

Par agr aph- Nane

If the identifier is the name of a paragraph, it is described in
the header as PARA. The identifier qualifier also indicates what
section (if any) the paragraph bel ongs to.

If code is generated for the program %offset shows the code

of fset for this paragraph relative to the program s base. The
of fset is an octal nunber of six digits.

Sect i on- Nane

If the identifier is the nane of a section, it is described in
t he header as SECT.

If code is generated for the program %offset shows the code

of fset for this section relative to the program s base. The
of fset is an octal nunber of six digits.
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SECTI ON 7
COBOL85

This section describes the COBOL85 identifier classes and pro-

vi des a sanple COBOL85 programand its cross-reference |isting.
It also describes the conpiler attributes that m ght appear in a
cross-reference |isting.

COBOL85 | DENTI FI ERS

The CROSSREF utility indexes COBOL85 prograns according to the
identifier classes listed in Table 7-1.

Table 7-1 al so shows the the default settings for each identifier

cl ass and what COBOL85 data types correspond to each of these
cl asses.
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COBOL85
COBOL85 Identifiers

Table 7-1. COBOL85 Identifier C asses

CROSSREF Def aul t COBOL85

d ass Setting Type

CONDI TI ONS ON Condi ti on nanes

CONSTANTS ON Synbol i ¢ characters

FI LES ON CoBOL fil e names

FUNCTI ONS ON Routines that return a val ue

| NDEXES ON I ndex nanes

LI TERALS OFF Numeri c and nonnuneric constants

MNEMONI CS ON Mhenoni ¢ nanes, al phabet nanes,
cl ass nanes

PROCEDURES ON PROGRANMS

PROGLABELS ON Label s, procedure nanes
(paragraph names, section namnes)

VARI ABLES ON Dat a nanes

Notice that the default setting for LITERALS is OFF. |If you want
nuneri ¢ and nonnuneric constants to appear in the cross-reference
listing, you nust set LITERALS to ON using the SET conmand.

By default, CROSSREF does not report unreferenced identifiers for
COBOL 74, COBOL85, or SCREEN COBOL. If you want unreferenced
identifiers to appear, you nust set the UNREF attri bute specifi-
cation to ON or ONLY. |If you set UNREF to ON, CROSSREF col |l ects
all identifiers, referenced and unreferenced, that belong to all
cl asses set to ON. If you set UNREF to ONLY, CROSSREF collects
only the unreferenced identifiers that belong to all classes set
to ON

( STAT-2 and CLOSE- FROM REQUESTCOR do not appear in the cross-

reference listing shown in Figure 7-3 because the listing was
created with the UNREF attribute specification set to OFF.)
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Usi ng Conpiler Directives i n CROSSREF

USI NG COVPI LER DI RECTI VES | N CROSSREF

Because CROSSREF actual ly invokes the COBOL85 conpiler to coll ect
the identifier information, you m ght need to pass a default
library file name or one or nore directives to the conpiler.

(You supply the library file nane for COPY statenments that do not
speci fy one.)

The SET DI RECTI VES conmand enabl es you to pass one or nore
conpiler directives to the COBOL85 conpiler while the SET LI BRARY
command | ets you pass a default library file nane. 1In the
foll owi ng exanpl e, the SET DI RECTI VES comand sets the ANSI
formatting directive and a conditional conpilation toggle; the
SET LI BRARY conmand alters the default copy library nane from
COPYLIB to MYLIB.

12> CROSSREF

CROSSREF- CROSS- REFERENCE PROGRAM T9622C00- (15JUL87)

Copyri ght Tandem Conputers I ncorporated 1982, 1983, 1985, 1986
&SET LANGUAGE cobol 85

&SET LI BRARY nylib

&SET DI RECTI VES "ANSI ; SETTOG 1"

&SCAN bpr og

&CENERATE / QUT $s. #cr os/

&EXI T

13>
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Sanpl e Listing

SAMPLE LI STI NG

The foll ow ng exanpl e i nvokes CROSSREF, scans the file naned
COBEX85, and generates a listing to $s. #l p:

16> CROSSREF

CROSSREF- CROSS- REFERENCE PROGRAM T9622C00- (15JUL87)

Copyri ght Tandem Conputers I ncorporated 1982, 1983, 1985, 1986
&SET LANGUAGE cobol 85

&SCAN cobex85

&CGENERATE / QUT $s. #l p/

&EXI T

17>

On the follow ng pages, you can see the programand its cross-
reference listing. The listing includes all identifier classes
except literals.

Figure 7-1 shows the COBOL85 programthat CROSSREF scanned to
produce the cross-reference |isting.
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COBOL85

Sanpl e Listing

©Coo~NOUDWNE

?SAVE ALL
?SEARCH $SYSTEM SYSTEM COBOLLI B
| DENTI FI CATI ON DI VI SI ON.
PROGRAM | D. FUPPERWARE.
AUTHOR. ANN COBQOL.
| NSTALLATI ON.  TRANSACTI ONS ANONYMOUS.
DATE-WRI TTEN. 24 June 1987.
DATE- COVPI LED.

R S I S S I O S O S O S S I

*

This programcreates a FUP process and watches for its *

term nation. *
*

* X X X X X X X X

REE R S b S S R R S O R R S R kR o S U SR Ok S

ENVI RONVENT DI VI SI ON.
CONFI GURATI ON SECTI ON.
SOURCE- COVPUTER.  TANDEM TXP.
OBJECT- COWUTER. TANDEM TXP.
SPECI AL- NAMES.
I NPUT- OQUTPUT SECTI ON.
FI LE- CONTROL.
SELECT MESSAGE-I N-FI LE
ASSI GN TO " $RECEI VE"
FI LE STATUS | S RECEI VE- FI LE- STATUS.
| - O CONTROL.
RECEI VE- CONTRCL.
TABLE OCCURS 1 TI MES
SYNCDEPTH LIMT IS 1
REPLY CONTAI NS 32 CHARACTERS
MESSACE SOURCE | S MESSAGE- SOURCE- REC
REPORT SYSTEM MESSAGES.
DATA DI VI SI ON.
FI LE SECTI ON.
FD MESSAGE- | N-FI LE
LABEL RECCORDS ARE OM TTED.
01 MESSAGE-IN.

05 SYS- MSG- CODE PI C S9(4) COWP.
88 SYS- MSG- STOP VALUE -5.
88 SYS- MSG- ABEND VALUE - 6.

05 SYS- MSG- PROCNANE PI C X(6).

05 FILLER Pl C X(1024).

VORKI NG- STORAGE  SECTI ON.
01 MESSAGE- SOURCE- REC.

05 SYSTEM FLAG PIC S9 COWP.
05 ENTRY- NUMBER PI C 999 COWP.
05 FILLER PI C X(4).

05 PROCESS- | D.
10 PROCESS-NAME  PI C X(6).
10 CPU-PIN.
15 CPU-PART  PIC X.
15 PIN-PART  PIC X.
05 FI LLER PI C X(16).
01 CPU-PI N- REDEF.
05 ALPHA- CPU.
10 CPU- H GH BYTE

PIC
10 CPU- LOW BYTE PI C

X.
X

Figure 7-1. COBOL85 Sanple Program (Page 1 of 4)
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Sanpl e Listing

64 05 NUMERI C- CPU REDEFI NES ALPHA- CPU
65 Pl C S9999 COWVP.
66 05 ALPHA-PI N.
67 10 PI N-H GH BYTE PIC X
68 10 PI N-LOW BYTE PIC X.
69 05 NUMERI C-PI N REDEFI NES ALPHA- PI N
70 Pl C S9999 COWVP.
72 01 FI LE- DATA.
73 05 RECEI VE- FI LE- STATUS.
74 10 STAT-1 PIC 9.
75 88 CLOSE- FROV REQUESTER VALUE 1 THRU 3.
76 10 STAT-2 PIC 9.
77 01 SAVE- MESSAGE- STUFF.
78 05 FUP PI C X(21)
79 VALUE " $SYSTEM SYSTEM FUP" .
80 05 FUP- NAVE PI C X(5)
81 VALUE SPACES.
82 05 SEND- ALL- MSGS Pl C S9(4)
83 VALUE ZERO COWP.
84 05 PRI ORI TY- EQ M NE PI C S9(4)
85 VALUE 0 COVP.
86 05 PROCESSOR-EQ MNE Pl C S9(4)
87 VALUE -1 COWP.
88 05 MEMORY- AS- USUAL Pl C S9(4)
89 VALUE ZERO COWP.
920 05 SU- ERROR PI C S9(4)
91 VALUE ZERO COWP.
92 05 NEWPROCESS- ERR-LEFT PIC 9(4).
93 05 NEWPROCESS- ERR-RI GHT PI C 9(4).
94 05 FUP- FAI LED PI C X(19)
95 VALUE "Failed to start FUP".
96 05 STRI NG PORTI ON PI C X(7)
97 VALUE "STRING'.
98 05 | NFO- COMVAND PIC X(7)
99 VALUE "I NFO *".
100 05 STARTUP- RESULT Pl C S9(4)
101 VALUE ZERO COWP.
102 05 NULL- CPLI ST Pl C S9(9)
103 VALUE ZERO COWP.
104
106 PROCEDURE DI VI SI ON.
107 DECLARATI VES.
108 HANDLE- | NFI LE- ERRORS SECTI ON.
109 USE AFTER STANDARD ERROR PROCEDURE ON MESSAGE- | N- FI LE.
110 | NFI LE- ERROR.
111 |F STAT-1 = 1
112 DI SPLAY "ECF on $RECEI VE"
113 ELSE
114 DI SPLAY "RECEI VE FI LE ERROR STATUS = "
115 RECEI VE- FI LE- STATUS
115.1 END- | F
116 :
117 END DECLARATI VES.
119
120 AA SECTI ON.
121 AA-1.
Figure 7-1. COBOL85 Sanple Program (Page 2 of 4)
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Sanpl e Listing

122
123
124
125
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
150

150.
150.
150.
150.
150.
150.
150.

151
152
153
154
155
156
158
159

159.

160
161
162
163
164
165
166
167
168
169
170
171
172
173

OPEN | NPUT MESSAGE- I N-FI LE
MOVE ZERO TO SU- ERROR
SYS- MG CCDE

* | nject I NFO command into STARTUP nessage to pass to FUP
ENTER " PUTSTARTUPTEXT"
USI NG STRI NG PORTI ON,
I NFO- COMVAND,
NULL- CPLI ST
G VI NG STARTUP- RESULT

* Start FUP
ENTER " CREATEPROCESS"

USI NG FUP,
FUP- NAVE,
SEND- ALL- MSGS,
PRI ORI TY- EQ M NE,
PROCESSOR- EQ- M NE,
MEMORY- AS- USUAL,
OM TTED

G VI NG SU- ERROR

* Await term nation of FUP, or report it never started
IF SUERROR = 0
PERFORM UNTI L SYS- MSG STOP OR SYS- MSG- ABEND
READ MESSAGE- | N-FI LE
PERFORM CAPTURE- CPU- PI N

"(" NUMERIG-CPU "," NUMERIC-PIN ")"
SYS- M5G- CODE
1 END- PERFORM
ELSE
PERFORM DI SPLAY- STARTUP- FAI LURE
END- | F

oo UuhwNE

STOP RUN

DI SPLAY- STARTUP- FAI LURE.
EVALUATE SU- ERROR
1 VWHEN 1
DI SPLAY FUP- FAI LED
" -- REQUI RED PARAMETER M SSI NG OR | LLEGAL"
VWHEN 2
DI SPLAY FUP- FAI LED
" -- | LLEGAL PROGRAM FI LE NAME ("
FUP ")"
VHEN 3
DI SPLAY FUP- FAI LED
" -- INFILE, QUTFILE, OR DEFAULT VOLUWVE'
DI SPLAY " NAME CANNOT BE CONVERTED TO NETWORK FORM'
VWHEN 4 THRU 255
DI SPLAY FUP- FAI LED
" -- File managenment error #"
SU- ERROR

Figure 7-1. COBOL85 Sanpl e Program (Page 3 of

4)
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174
175
176
177
178
179
180
180.1
181
182
183
184
185
186
187
188
189
190
191
200
201
202
203
204
205

WHEN OTHER

-- Received raw error from NEWPROCESS system procedure.
-- Deconpose it into left byte and right byte val ues.

DI VI DE
BY

SU- ERROR
256

G VI NG NEWPROCESS- ERR- LEFT
REMAI NDER NEWPROCESS- ERR- RI GHT

DI SPLAY

END- EVALUATE

CAPTURE- CPU- PI N.
MOVE CPU- PART

FUP- FAI LED
" -- NEWPROCESS error #"
SU- ERROR

NEWPROCESS- ERR- LEFT

NEWPROCESS- ERR- Rl GHT

TO CPU- LOW BYTE

MOVE LOW VALUES TO CPU-H GH BYTE

MOVE PI N- PART

TO PI N-LOW BYTE

MOVE LOW VALUES TO PI N- Hl G+ BYTE

7-8
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CcOoBOL85
Sanpl e Listing

Figure 7-2 shows the first page of the cross-reference |isting.
This is the cross-reference file list. It lists the nane of each
source file that CROSSREF scanned. 1In this exanple, only one
file, COBEX85, was scanned.

PAGE 1

CROSSREF - CROSS- REFERENCE PROGRAM - T9622C00 - (15JUL87)
Copyri ght Tandem Conputers |Incorporated 1982, 1983, 1984, 1985, 1986

FI LE NO. FI LE NAME
[1] $EM2. UCREF. COBEX85

Figure 7-2. CROSSREF Listing--File List

The identifier list makes up the rest of the cross-reference
listing. See Figure 7-3. The identifier |ist describes each
identifier in al phabetic order, show ng:

 Howit is defined (its attributes)
 Wiere it is defined (file name and nunber and |ine nunber)
* Wiere and how it is used in the program

Look at the entry for CAPTURE- CPU-PIN on page two of the
listing. The identifier header indicates that it is the name of
a paragraph that belongs to the section named AA. It is defined
in the file COBEX85 at |ine 200.

The reference line indicates that the identifier is referenced in
the file COBEX85 at line 150.1 (indicated by code M.

Now | ook at the entry for the identifier named MEMORY- AS- USUAL
on page two of the listing. The identifier header indicates

that it is part of the group data item SAVE- MESSAGE- STUFF. It

is a level-5 nuneric conputation item |Its size is 2 bytes,
indicating that it is a 1-word integer. |Its offset is 32, which
nmeans that it begins at the thirty-third byte of the record SAVE-
VESSAGE- STUFF.

The reference line indicates that the identifier is referenced in
the file COBEX85 at |ine 141.
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PAGE 2
NAME AND NAME QUALI FI ER LANGUAGE- DEPENDENT ATTRI BUTES DEFI NI TI ON PO NT

54 TOTAL SYMBOLS COLLECTED W TH 51 TOTAL REFERENCES COLLECTED

ALPHA- CPU OF CPU- Pl N- REDEF 05 AN GROUP Sl ZE=2 OFFSET=0 COBEX85[ 1] 61
COBEX85[ 1] 64 M
ALPHA- PI N OF CPU- PI N- REDEF 05 AN GROP Sl ZE=2 OFFSET=2 COBEX85[ 1] 66
COBEX85[ 1] 69 M
CAPTURE- CPU- PI N OF AA PARAGRAPH COBEX85[ 1] 200
COBEX85[ 1] 150.1 M
CPU- HI G+ BYTE OF ALPHA- CPU OF CPU- PI N- REDEF COBEX85[ 1] 62
10 AN DISPLY  SIZE=1 OFFSET=0
COBEX85[ 1] 202 W
CPU-LOWBYTE OF ALPHA-CPU OF CPU- Pl N- REDEF COBEX85[ 1] 63
10 AN DISPLY  SIZE=1 OFFSET=1
COBEX85[ 1] 201 W
CPU-PART OF CPU-PIN OF PROCESS- | D OF MESSAGE- SOURCE- REC COBEX85[ 1] 55
15 AN DISPLY  SIZEsl  OFFSET=14
COBEX85[ 1] 201
DI SPLAY- STARTUP- FAI LURE OF AA PARAGRAPH COBEX85[ 1] 158
COBEX85[ 1] 151 M
FUP OF SAVE- MESSAGE- STUFF 05 AN DISPLY  SIZE=21  OFFSET=0 COBEX85[ 1] 78
COBEX85[ 1] 136 P 165
FUP- FAI LED OF SAVE- MESSAGE-STUFF 05 AN DISPLY  SIZE=19  OFFSET=44 COBEX85[ 1] 94
COBEX85[ 1] 160 163 167 171 181
FUP-NAME OF SAVE- MESSAGE-STUFF 05 AN DISPLY  SIZE=5 OFFSET=21 COBEX85[ 1] 80
COBEX85[ 1] 137 P
| NFO- COWMAND COF SAVE- MESSAGE- STUFF COBEX85[ 1]
05 AN DISPLY  SIZE=7 OFFSET=70
COBEX85[ 1] 130 P
MEMORY- AS- USUAL OF SAVE- MESSAGE- STUFF COBEX85[ 1]
05 NM COW Sl ZE=2 OFFSET=32
COBEX85[ 1] 141
MESSAGE- | N- FI LE FILE (FD) |S $RECEI VE COBEX85[ 1]
ORG=SEQ ACC=SEQ  RECORD=1032 F
COBEX85[ 1] 36 M 109 M 122 M 150 M
MESSAGE- SOURCE- REC 01 AN GROUP SIZE=32  OFFSET=0 COBEX85[ 1]
COBEX85[ 1] 30 M

Figure 7-3. CROSSREF Listing--ldentifier List (Page 1 of 3)
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PAGE 3

NAME AND NAME QUALI FI ER LANGUAGE- DEPENDENT ATTRI BUTES

NEWPROCESS- ERR- LEFT OF SAVE- MESSAGE- STUFF
05 NM DI SPLY
COBEX85[ 1] 179 W 185

NEWPROCESS- ERR- RI GHT  OF SAVE- MESSAGE- STUFF
05 NM DI SPLY
COBEX85[ 1] 180 W 187

NULL- CPLI ST OF SAVE- MESSAGE- STUFF 05 NM  COWP

COBEX85[ 1] 131 P

NUMERI G- CPU OF CPU- PI N- REDEF 05 NM COW
COBEX85[ 1] 150. 3

NUMERI G- PI N OF CPU- PI N- REDEF 05 NM COWP
COBEX85[ 1] 150. 3

PI N-Hl GH BYTE OF ALPHA-PIN OF CPU- Pl N- REDEF
10 AN DI SPLY
COBEX85[ 1] 204 W

PIN-LOMBYTE OF ALPHA-PIN OF CPU- Pl N- REDEF
10 AN DI SPLY
COBEX85[ 1] 203 W

Sl ZE=4

Sl ZE=4

Sl ZE=4

Sl ZE=2

Sl ZE=2

SI ZE=1

Sl ZE=1

PI N-PART OF CPU-PIN OF PROCESS-1D OF MESSAGE- SOURCE- REC

15 AN DI SPLY
COBEX85[ 1] 203

PRI ORI TY-EQ M NE OF SAVE- MESSAGE- STUFF
05 NM COWP
COBEX85[ 1] 139

PROCESSOR- EQ M NE OF SAVE- MESSAGE- STUFF
05 NM COWP
COBEX85[ 1] 140

RECEI VE- FI LE- STATUS OF FI LE-DATA 05 AN GROUP
COBEX85[ 1] 24 M 115

SEND- ALL- MSGS OF SAVE- MESSAGE- STUFF
05 NM COWP
COBEX85] 1] 138

STARTUP- RESULT OF SAVE- MESSAGE- STUFF
05 NM COWP
COBEX85] 1] 132 W

STAT-1 OF RECEI VE-FI LE- STATUS OF FI LE- DATA
10 NM DI SPLY

SI ZE=1

Sl ZE=2

Sl ZE=2

Sl ZE=2

Sl ZE=2

Sl ZE=2

Sl ZE=1

OFFSET=36

OFFSET=40

OFFSET=80

OFFSET=0

OFFSET=2

OFFSET=2

OFFSET=3

OFFSET=15

OFFSET=28

OFFSET=30

OFFSET=0

OFFSET=26

OFFSET=78

OFFSET=0

DEFI NI TI ON PO NT

COBEX85] 1]

COBEX85] 1]

COBEX85] 1]

COBEX85[ 1]

COBEX85] 1]

COBEX85[ 1]

COBEX85[ 1]

COBEX85[ 1]

COBEX85[ 1]

COBEX85[ 1]

COBEX85[ 1]

COBEX85] 1]

COBEX85] 1]

COBEX85] 1]

92

93

102

64

69

67

68

56

84

86

73

82

100

74

Figure 7-3.

CRCSSREF Listing--ldentifier

Li st (Page 2 of 3)

7-11



COoBOL85
Sanpl e Listing

PAGE 4
NAMVE AND NAME QUALI FI ER LANGUAGE- DEPENDENT ATTRI BUTES DEFI NI TI ON PO N
COBEX85[ 1] 111
STRI NG PORTI ON  OF SAVE- MESSAGE- STUFF COBEX85[1] O
05 AN DISPLY SIZE=7  OFFSET=63
COBEX85[ 1] 129 P
SU-ERROR OF SAVE- MESSAGE-STUFF 05 NM  COWP SIZE=2  OFFSET=34 COBEX85[1] O
COBEX85[ 1] 123 W 143 W 146 159 173 177 183
SYS- MBG- ABEND OF SYS- MSG- CODE OF MESSAGE- | N OF MESSAGE- | N-FI LE COBEX85[1] 4
88 NM COWP SIZE=2  OFFSET=0
COBEX85[ 1] 147
SYS- MBG- CODE  OF MESSAGE- | N OF MESSAGE- | N-FI LE COBEX85[1] 4
05 NM COWP SIZE=2  OFFSET=0
COBEX85[ 1] 124 W 150. 5
SYS- MBG- STOP  OF SYS- MSG CODE OF MESSAGE- | N OF MESSAGE- | N-FI LE COBEX85[1] 4
88 NM COWP SIZE=2  OFFSET=0
COBEX85[ 1] 147

Figure 7-3. CROSSREF Listing--ldentifier List (Page 3 of 3)




COBOL85
Condi ti on- Nane

COWPI LER ATTRI BUTES

CROSSREF col l ects identifier attribute information fromthe
COBOL85 conpiler and prints it in the identifier header. The
attri butes are expl ai ned bel ow.

Al phabet - Nane

If the identifier is an al phabet-nane, it is described in the
header as ALPHABET | S definition.

definition can be STANDARD-1, SPECI AL, or system nane dependi ng
on what you entered in your program |If you specified one of

the reserved words STANDARD-1, STANDARD- 2, or NATI VE, STANDARD- 1
appears. |If you specified a literal phrase, SPECI AL appears. |If
you specified EBCDI C for the system name, EBCDI C appears.

Cl ass- Nane
If the identifier is a class-nane, it is described in the header

as CLASS.

Condi ti on- Nane

If the identifier is a condition-nane, it is described in one
of two ways: either as a Level 88 Itemor as CONDI TIONAL IS
SW TCH- ss.

If the identifier is a Level 88 Item it is described in the
header as

88 category usage Sl ZE=size [V] OFFSET=offset [ss SUB[ S]]

category, usage, size, V, offset, and ss are all explai ned under
“Data-Nanme" in this section.

Level 88 condition-nanmes are al ways associated with a data-nane
called the conditional-variable. The first or only identifier
qual i fier indicates which conditional-variable the Level 88 Item
is associated with.
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Dat a- Nane

If the identifier represents a condition-nanme that tests an
external switch, it described in the header as

CONDI TION |'S SW TCH ss { ON }
{ OFF}

ss is a decimal integer from1l to 15 that identifies which switch
the programis testing. ON or OFF indicates which state is being
t est ed.

If the condition nanme is qualified, the qualifier identifies the
menoni c-nane with which the condition-nane i s associ at ed.

Dat a- Nane

If the identifier is a data item it is described in the header
as

I n category usage Sl ZE=size [V] OFFSET=offset [ss SUB[ S]]
[ SPCL- REG

Inis the | evel nunmber of the data-item

category is one of the follow ng:

AL Al phabeti c

AN Al phanureri c

ANE Al phanuneric edited
NM Nuneri c

NIVE Nuneric edited

If the usage is I NDEX, the category is bl ank.
usage is one of the follow ng:

GROUP Goup item

DI SPLY DI SPLAY item

COowP COVPUTATI ONAL i tem

| NDEX | NDEX item

NATI VE NATI VE-2, NATIVE-4, or NATIVE-8 item
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Fi | e- Nane

size shows the size in bytes of the identifier's value in decinal
notation (up to nine places w thout |eading zeros).

V appears in the attribute list if the data-itemcontains a
subordinate itemthat is a table with a vari abl e nunber of
occurrences.

of fset shows the byte offset of the value of the data-item from
the rel evant base address; for exanple, fromthe start of the
containing record. The offset is shown in decinmal notation up to
ni ne places without | eading zeros.

ss SUB[S] appears if the references to the data-itemrequire
subscripting. In that case, ss is a nunber from1l1l to 7 show ng
t he nunber of subscripts. |If the value of ss is 1, SUB appears
i nst ead of SUBS.

SPCL- REG appears if the data-name is a Special Register

Fi | e- Nane

If the identifier is a file nane, it is described in the header
as

FILE { (FD) } IS Tandem nane [ kk KEY[ S] ]
{ (SD } [SET s:pp ]
ORG=org ACC=acc RECORD=r Es% BLOCK=b [ R]

FILE (FD) appears when the file-name identifies a data file.
FILE (SD) appears when the file-nanme identifies a sort-nerge
file.

Tandem nane is the Tandem fil e-nane that you specified in the
ASSI GN cl ause of the File-Control entry.

kk KEY[ S| appears if the file has record keys. kk shows the
nunber of keys in decinmal notation. |If the value of kk is 1, KEY
appears instead of KEYS.

SET s:pp appears if the file is part of a multiple file tape
set. sis adigit that identifies the set and pp is a deci mal
integer from1l to 31 that identifies the file's position in that
set.
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External Switch

ORG marks the file's organization. It can be:
SEQ Sequenti a
REL Rel ati ve
I NX | ndexed

ACC marks the file's access node. |t can be:
SEQ Sequenti a
RAN Random
DYN Dynami ¢

The RECORD entry shows record size in bytes, expressed in decinal
notation. F indicates the records are of fixed length; V

i ndicates the records are of variable | ength, each having up to
t he di spl ayed maxi mum si ze.

If the block size is not equal to the record size, the BLOCK
field shows the block size in decinmal notation. |f R appears, b
i ndi cates the size of the block in ternms of the nunmber of records
that the block contains; if R does not appear, b indicates the
size of the block in ternms of the nunber of bytes that the bl ock
cont ai ns.

External Switch

If the identifier is an external switch referenced by a mMmenoni c-
nane, it is described in the header as EXTERNAL SW TCH.

| ndex- Nane

If the identifier is the nane of an index item it is described
in the header as | NDEX S| ZE=4.

The first or only identifier qualifier shows the nane of the

table itemthat the index-nane belongs to. An index itemis
al ways four bytes |ong.
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Literal s

CRCSSREF prints literals before any other identifiers. They are
shown exactly as they appear in the source file; if they have
quotation marks in the source file, they have themin the cross-
reference listing.

Mhenoni c- Nane

If the identifier is a mMmenonic-nane, it is described in the
header as

CHANNEL- cc '}
MNEMONI C | S { Tandem nane }
{ SWTCH ss }

When t he menoni c-nane refers to a channel, CHANNEL- cc appears in
the header. <c¢c is a decimal integer from1l to 12 that identifies
t he channel .

When the menoni c-nanme refers to a system nane, the appropriate
Tandem nane appears in the header. |If you specify CONSOLE as the
system name, $0 appears; if you specify MYTERM #TERM appears.

When the menonic-name refers to an external switch, SWTCH ss
appears in the header. ss is a decinmal integer from1l to 15
that identifies the switch. The external switch al so appears as
a separate entry in the cross-reference listing. See "Externa
Switch” in this section for details.

Par agr aph- Nane

If the identifier is the name of a paragraph, it is described in
t he header as PARAGRAPH. |If the paragraph-nanme is qualified, the
qual i fier also indicates what section the paragraph bel ongs to.

If code is generated for the program %offset shows the code

of fset for this paragraph relative to the base of the containing
program Y%offset is an octal nunber of six digits.
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Pr ogr am Nane

Pr ogr am Nane

If the identifier is the name of a program it is described in
t he header as PROGRAM

Sect i on- Nane

If the identifier is the nane of a section, it is described in
t he header as SECTI ON.

If code is generated for the program %offset shows the code

offset for this section relative to the base of the containing
program %offset is an octal nunber of six digits.

Svynbol i c- Char act er

If the identifier is a synbolic-character, it is described in the
header as SYMBOLIC I S vvv

vvv is a decimal integer from1l to 256. 1 corresponds to the

first character in the Tandem character set and 256 to the | ast
character in the set.
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SECTI ON 8
EXTENDED BASI C

This section describes the EXTENDED BASI C i dentifier classes and
provi des a sanple BASIC programand its cross-reference listing.

EXTENDED BASI C | DENTI FI ERS

The CROSSREF utility indexes EXTENDED BASI C prograns according to
the identifier classes listed in Table 8-1.

Table 8-1 al so shows the default settings for each identifier

cl ass and what EXTENDED BASI C data types correspond to each of
t hese cl asses.
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Tabl e 8-1. EXTENDED BASI C I dentifier C asses

CROSSREF Def aul t BASI C

d ass Setting Type

FUNCTI ONS ON User - defined functions
KEYWORDS OFF Keywor ds (reserved words)
LI NENGS ON Li ne nunbers

LI TERALS OFF Literal s

SYSVARS ON System vari abl es

VARI ABLES ON Vari abl es

Notice that the default setting for KEYWORDS and LI TERALS is

OFF. If you want keywords and literals to appear in the cross-
reference listing, you nust set themto ON using the SET conmand.
See Section 4 for details.

SAMPLE LI STI NG

The foll owi ng exanple starts CROSSREF, scans the file naned
BASEX, and generates a listing to $s. #l p:

13> CROSSREF

CROSSREF- CROSS- REFERENCE PROGRAM T9622C00- (15JUL87)

Copyri ght Tandem Conputers I ncorporated 1982, 1983, 1985, 1986
&SET LANGUAGE basi c

&SCAN basex

&CGENERATE / QUT $s. #l p/

&EXI T

14>

On the follow ng pages, you can see the programand its cross-
reference listing. The listing includes |ine nunbers, variabl es,
functions, and systemvariables. It does not include keywords
and literals, however, because only the default settings were
used.
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The |ine nunmbers shown in the CROSSREF |isting represent the
EXTENDED BASI C | i ne nunber plus the continuation nunber of the
BASI C statenent. For exanple, line 230 in the sanple program
(see Figure 8-1) contains statenents 230, 230.01, and 230. 02.

Li nes 230.01 and 230.02 represent the THEN and ELSE st atenents of
i ne 230:

current no$ &

230 |IF MD$(tdate$, 4, 3)
1 ELSE fnthisnonth =0

THEN f nt hi snont h

There are several ways to declare the type and size of an
EXTENDED BASI C variable; it nmay be defined by a DECLARE, D M
or MAP statenent. The CROSSREF priority is MAP, DIM DECLARE.
Consequently, CROSSREF |ists the MAP statenent as the defining
statenment followed by subsequent references to DIM and DECLARE
st at enent s.

Figure 8-1 shows the EXTENDED BASI C program t hat CROSSREF scanned
to produce the cross-reference listing.
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100 ! Print nonthly account activity summary.

200 ! Set up function to find current nonth's stuff.

210 currentm$ = M D$(DATS, 4, 3)

220 DEF fnt hi snont h(t dat e$)

230 | F M D$(tdate$, 4, 3)=current no$ &
THEN f nt hi snonth=1 ELSE f nt hi sront h=0

240 FNEND
300 ! Set up map and open account file.
310 MAP (accounts) id$=6, | name$=20, firnane$=20, &
FI LL$=60, bal ance, | asttrandat e$=8
320 OPEN "accounts" as #1, ORGAN ZATI ON | NDEXED, &
MAP accounts, &
ACCESS READ, ALLOW READ
400 ! Print header for report.
410 PRINT USING 710 \ PRI NT USING 720 \ PRI NT USI NG 730
500 ! Read records and print lines of report.
510 ON ERROR GOTO 900
520 WHILE ERR = 0
530 GET #1
540 I F (fnthisnonth(lasttrandate$)) &
THEN PRI NT USI NG 740, id$, &
TRVB(I name$) + ", " + firnane$, &
bal ance, | asttrandate$ \ &
total = total + bal ance
550 NEXT
600 ! Print total.
610 PRINT \ PRINT USING 750
620 PRI NT USING 760, total \ PRINT
700 ! Al the print formats are kept here.
710 : ACCOUNT CURRENT TRANSACTI ON
720 : NUMBER NAME BALANCE DATE
A< e T R
740 : "RRRRR | "LLLLLLLLLL | $$##, ###. ##- | ' LLLLLLL
%0 :
760 TOTAL |S:  $$#, #i#t#, #it#. #it-
900 ! FError processing code.
910 | F ERR=1 AND ERL=530 THEN RESUME 600 &

ELSE ON ERROR GOTO 0

Figure 8-1. EXTENDED BASI C Sanpl e Program
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Figure 8-2 shows the first page of the cross-reference |isting.

This is the cross-reference file list. It lists the nane of each
source file scanned. In this exanple, only one file, BASEX, was
scanned.

PAGE 1

CROSSREF - CROSS- REFERENCE PROGRAM - T9622C00 - (15JUL87)
Copyri ght Tandem Conputers Incorporated 1982, 1983, 1984, 1985, 1986

FILE NO. FI LE NAMVE
[1] $EM2. UCREF. BASEX

Figure 8-2. CROSSREF Listing--File List

The identifier list makes up the rest of the cross-reference
listing. See Figure 8-3 on the follow ng page. The identifier
| ist describes each identifier in al phabetic order, show ng:

 Howit is defined (its attributes)
 Wiere it is defined (file name and nunber and |ine nunber)
* Wiere and how it is used in the program

Look at the entry for FNTHISMONTH in the listing. The identifier
header indicates that FNTH SMONTH is a user-defined function
returning a floating-point, REAL(64) value. It is defined in the
file BASEX at |ine 220.

The reference line indicates that FNTH SMONTH is referenced in
the file BASEX at |ines 220, 230.01, 230.02, and 540. It is
defined (indicated by code D) at line 220, and it is wite
referenced (indicated by code W at |ines 220, 230.01, and
230.02. The function is invoked (indicated by code |I) at |ine
540.

The value of FNTHISMONTH is initialized at line 220; that is,

value O is witten to it. Thus, the function is both decl ared
and wite referenced at |ine 220.
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PAGE 2
NAME AND NAME QUALI FI ER LANGUAGE- DEPENDENT ATTRI BUTES DEFI NI TI ON PO NT
94 TOTAL SYMBOLS COLLECTED W TH 106 TOTAL REFERENCES COLLECTED
600 NUMBERED BASI C LI NE BASEX] 1] 600
BASEX[ 1] 910. 01
710 NUMBERED BASI C LI NE W TH PRI NT | MAGE BASEX 1] 710
BASEX[ 1] 410
720 NUMBERED BASI C LI NE W TH PRI NT | MAGE BASEX 1] 720
BASEX[ 1] 410. 01
730 NUMBERED BASI C LI NE W TH PRI NT | MAGE BASEX 1] 730
BASEX[ 1] 410. 02
740 NUMBERED BASI C LI NE W TH PRI NT | MAGE BASEX 1] 740
BASEX[ 1] 540. 01
750 NUMBERED BASI C LI NE W TH PRI NT | MAGE BASEX 1] 750
BASEX[ 1] 610. 01
760 NUMBERED BASI C LI NE W TH PRI NT | MAGE BASEX 1] 760
BASEX[ 1] 620
900 NUMBERED BASI C LI NE BASEX 1] 900
BASEX[ 1] 510
BALANCE FLOATI NG PO NT, REAL(64), VARI ABLE W TH N VAP BASEX 1] 310
BASEX[ 1] 310 D 540. 01 540. 02
CURRENTMO% STRI NG VARI ABLE
BASEX[ 1] 210 W 230
ERL SYSTEM VARI ABLE W TH | NTEGER VALUE
BASEX[ 1] 910
ERR SYSTEM VARI ABLE W TH | NTEGER VALUE
BASEX[ 1] 520 910
FI RVNAMVES STRI NG VARI ABLE W THI N MAP, S| ZE=20 BYTES BASEX] 1] 310
BASEX[ 1] 310 D 540. 01
FNTHI SMONTH USER- DEFI NED FUNCTI ON RETURNI NG FLOATI NG PO NT, REAL(64), BASEX[ 1] 220
VALUE
BASEX] 1] 220 D 220 W 230.01 W 230.02 W 540 |
| D$ STRI NG VARI ABLE W THI N MAP, SI ZE=6 BYTES BASEX] 1] 310
BASEX] 1] 310 D 540.01
LASTTRANDATES STRI NG VARI ABLE W TH N MAP, SI ZE=8 BYTES BASEX] 1] 310
Figure 8-3. CROSSREF Listing--ldentifier List (Page 1 of 2)
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PAGE 3

NAMVE AND NAME QUALI FI ER LANGUAGE- DEPENDENT ATTRI BUTES DEFI NI TI ON PO NT
BASEX] 1] 310 D 540 P 540. 01

LNAMES STRING VARI ABLE W THI N MAP, SIZE=20 BYTES  BASEX[ 1] 310
BASEX[ 1] 310 D 540.01

TDATES STRI NG VARI ABLE
BASEX[ 1] 220 D 230

TOTAL FLOATI NG POl NT, REAL(64), VAR ABLE
BASEX[ 1] 540.02 540.02 W 620

Figure 8-3. CROSSREF Listing--ldentifier List (Page 2 of 2)
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FORTRAN

This section describes the FORTRAN identifier classes and pro-

vi des a sanpl e FORTRAN program and its cross-reference |isting.

FORTRAN | DENTI FI ERS

The CROSSREF utility indexes FORTRAN prograns according to the
identifier classes listed in Table 9-1.

Table 9-1 al so shows the default settings for each identifier
cl ass and what FORTRAN data types correspond to each of these
cl asses.
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Tabl e 9-1. FORTRAN | dentifier C asses

CROSSREF Def aul t FORTRAN

d ass Setting Type

BLOCKDATAS ON BLOCK DATA subprograns
BLOCKS ON COVMMON bl ocks

CONSTANTS ON PARAVETERs (named constants)
FMTLABELS ON Label s of FORMAT statenents
FUNCTI ONS ON FUNCTI ON subpr ogr ans

I NLI NES ON I nline functions

LI TERALS OFF Unnamed constants

PROCEDURE PARAMS ON Dunmry procedur es

PROCEDURES ON SUBRQUTI NE subpr ogr ans
PROGLABELS ON Label s of executable statenents
SUBPROCS ON St at ement functions

VARI ABLES ON Vari abl es, arrays, records

Notice that the default setting for LITERALS is OFF. |If you want
unnamed constants to appear in the cross-reference listing, you
nmust set LI TERALS to ON using the SET command. See Section 4 for
detail s.
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SAMPLE LI STI NG

The foll owi ng exanple starts CROSSREF, scans the file naned
FORTEX, and generates a listing to $s.#l p:

15> CROSSREF

CROSSREF- CROSS- REFERENCE PROGRAM T9622C00- (15JUL87)

Copyri ght Tandem Conputers I ncorporated 1982, 1983, 1985, 1986
&SET LANGUAGE fortran

&SCAN fort ex

&CGENERATE / QUT $s. #l p/

&EXI T

16>

On the follow ng pages, you can see the programand its cross-
reference listing. The listing includes all identifier classes
except literals.

Figure 9-1 shows the FORTRAN programthat CROSSREF scanned to
produce the cross-reference |isting.
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©Coo~NOUDWNE

100

200

901
902

500
600

100
200

PROGRAM SORT
Programreads and sorts a file of up to 50 nunbers.

| NTEGER count, maxcount

REAL nunber s

PARAMETER ( maxcount =50)

COVVON count, nunbers(maxcount)

OPEN (UNIT=2, FILE = 'datafile")

DO 100 count = 1, naxcount
READ (UNI T=2, FMr=901, END=200) nunbers(count)
CONTI NUE

Check for too many val ues.

READ (UNI T=2, FMr=901, END=200) dummy

WRI TE( 4, FMI=902) maxcount

STOP

count = count - 1

CALL PRTNUMS (' Before sorting:')
CALL SORTNUMS (count, nunbers)
CALL PRTNUMS (' After sorting:')

STOP
FORMAT (F6. 2)
FORMAT (1X, 'Data file has too many values.', /,
1X, ' Maxi mum nunber of values for sort: ', 16)
END
SUBROUTI NE SORTNUMS (i count, val ues)
Sorts array (values) with icount elements in ascending order.

DI MENSI ON  val ues(i count)

DO 600 i =icount-1, 1, -1
DO 500 j =1, i
IF ( values(j) .LT. values(j+1) ) GOTO 500
tenp = val ues(j)
val ues(j) = val ues(j +1)
val ues(j +1) = tenp
CONTI NUE
CONTI NUE
RETURN
END

SUBROUTI NE PRTNUMS ( nessage)
Prints nessage passed as paraneter, numbers from comon bl ock.

CHARACTER nmessage*(*)

I NTEGER  count, maxcount

REAL nunber s

PARAVETER ( maxcount =50)

COMVON count, nunbers(maxcount)

WRI TE (UNI T=4, FMI=100) nessage

WRI TE (UNI T=4, FMT=200) (nunbers(i), i = 1, count)
RETURN

FORMAT(/, 1X, A /)

FORMAT( 1X, F6. 2)

END
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Figure 9-2 shows the first page of the cross-reference |isting.

This is the cross-reference file list. It lists the nane of each
source file scanned. 1In this exanple, only one file, FORTEX, was
scanned.

PAGE 1

CROSSREF - CROSS- REFERENCE PROGRAM - T9622C00 - (15JUL87)
Copyri ght Tandem Conputers |Incorporated 1982, 1983, 1984, 1985, 1986

FILE NO FI LE NANVE
[1] $EM2. UCREF. FORTEX

Figure 9-2. CROSSREF Listing--File List

The identifier list makes up the rest of the cross-reference
listing. See Figure 9-3 on the follow ng page. The identifier
| ist describes each identifier in al phabetic order, show ng:

 Howit is defined (its attributes)
 Wiere it is defined (file name and nunber and |ine nunber)
* Wiere and how it is used in the program

Look at the entry for the identifier named COUNT. The identifier
header indicates that it is an I NTEGER * 2 VAR ABLE (a 1-word,
2-byte integer) stored in blank conmmon.

first defined in the file FORTEX at line 5
8 (indicated by code D). Then it is wite

The identifier is
line
ines 11 and 18 (indicated by code W; it is read
in
fe

and agai n at
referenced at
referenced at

[

I

lines 12 and 18 (indicated by code blank); and it
IS paraneter re

renced at line 21 (indicated by code P)
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PAGE 2
NAMVE AND NAME QUALI FI ER LANGUAGE- DEPENDENT ATTRI BUTES DEFI NI TI ON PO NT
34 TOTAL SYMBOLS COLLECTED W TH 78 TOTAL REFERENCES COLLECTED
100 PROGRAM LABEL FORTEX[ 1] 13
FORTEX[ 1] 1 M 13 D
100 FORVMAT LABEL FORTEX[ 1] 60
FORTEX[ 1] 57 M 60 D
200 PROGRAM LABEL FORTEX[ 1] 18
FORTEX[ 1] 12 M 15 M 18 D
200 FORVAT LABEL FORTEX[ 1] 61
FORTEX[ 1] 58 M 61 D
500 PROGRAM LABEL FORTEX[ 1] 42
FORTEX[ 1] 37 M 38 M 42 D
600 PROGRAM LABEL FORTEX[ 1] 43
FORTEX[ 1] 36 M 43 D
901 FORVAT LABEL FORTEX[ 1] 25
FORTEX[ 1] 12 M 15 M 25 D
902 FORVAT LABEL FORTEX[ 1] 26
FORTEX[ 1] 16 M 26 D
COUNT | NTEGER* 2 VARI ABLE, | N / BLANK"/ FORTEX[ 1] 5
FORTEX[ 1] 5D 8 D 11 W 12 18 W 18 21 P
COUNT | NTEGER*2 VARI ABLE, | N / BLANK"/ FORTEX[ 1] 52
FORTEX[ 1] 52 D 55 D 58
DUMWY REAL VARI ABLE FORTEX[ 1] 15
FORTEX[ 1] 15 W
| | NTEGER* 2 VARI ABLE FORTEX[ 1] 36
FORTEX[ 1] 36 W 37
| | NTEGER* 2 VARI ABLE FORTEX[ 1] 58
FORTEX] 1] 58 58 M
| COUNT | NTEGER*2 DUMWY VARI ABLE FORTEX[ 1] 30
FORTEX 1] 30 D 34 36
J | NTEGER* 2 VARI ABLE FORTEX[ 1] 37
FORTEX[ 1] 37 W 38 39 40 41
MAXCOUNT | NTEGER* 2 PARAMVETER: 50 FORTEX[ 1] 5
FORTEX[ 1] 5D 7 D 8 11 16
Figure 9-3. CROSSREF Listing--ldentifier List (Page 1 of 2)
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PAGE 3

NAME AND NAME QUALI FI ER LANGUAGE- DEPENDENT ATTRI BUTES DEFI NI TI ON PO NT

MAXCOUNT | NTEGER* 2 PARAMETER: 50 FORTEX] 1] 52
FORTEX[ 1] 52 D 54 D 55

MESSAGE CHARACTER* (*) DUMW VARI ABLE FORTEX[ 1] 47
FORTEX] 1] 47 D 51 D 57

NUMBERS ARRAY(1: 50) OF REAL, | N /BLANK"/ FORTEX] 1] 6
FORTEX[ 1] 6 D 8 D 12 W 21 P

NUMBERS ARRAY( 1: 50) OF REAL, I N /BLANK"/ FORTEX[ 1] 53
FORTEX] 1] 53 D 55 D 58

PRTNUVS SUBROUTI NE FORTEX] 1] 47
FORTEX[ 1] 20 1 22 1 47 D

SORTNUMS SUBROUTI NE FORTEX[ 1] 30
FORTEX 1] 21 1 30 D

TEMP REAL VARI ABLE FORTEX[ 1] 39
FORTEX[ 1] 39 W 41

VALUES DUMWY ARRAY(1:?) OF REAL FORTEX[ 1] 30
FORTEX[ 1] 30 D 34 D 38 39 40 W 40 41 W

Figure 9-3. CROSSREF Listing--ldentifier List (Page 2 of 2)
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PASCAL

This section describes the Pascal identifier classes and provides
a sanple Pascal programand its cross-reference listing.

PASCAL | DENTI FI ERS

The CROSSREF utility indexes Pascal progranms according to the
identifier classes listed in Table 10-1.

Tabl e 10-1 al so shows the default settings for each class and
what Pascal data types correspond to each of these cl asses.
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Tabl e 10-1. Pascal Identifier C asses
CROSSREF Def aul t Pasca
d ass Setting Type
BLOCKS ON Public vari abl es
CONSTANTS ON Named constants
PROCEDURES ON Procedures and functi ons
PROGLABELS ON GOTO | abel s
TYPES ON Al'l data types
VARI ABLES ON Non- publ i ¢ vari abl es

SAMPLE LI STI NG

The foll owi ng exanple starts CROSSREF, scans the file naned
PASCALEX, and generates a listing to $s.#l p:

14> CROSSREF

CROSSREF- CROSS- REFERENCE PROGRAM T9622C00- (15JUL87)
Copyri ght Tandem Conputers I ncorporated 1982, 1983, 1985, 1986
&SET LANGUACGE pasca

&SCAN pascal ex

&CENERATE / QUT $s. #l p/

&EXI T
15>

On the foll ow ng pages,
reference listing.

Figure 10-1 shows the Pasca

you can see the programand its cross-

program t hat CROSSREF scanned to

produce the cross-reference |isting.
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©Coo~NOUDWNE

{ This programreads data base input fromthe terninal and enters
{ it into a menory resident data base.
PROGRAM Cr ossr ef Exanpl e( | NPUT, QUTPUT) ;

| MPORT BEG N
TYPE
Dat e =l NTEGER,;
Pl aceNane =STRI N{ 20] ;
Per sonName =STRI N 20] ;
PersonKi nd =(National, Al'i en);

Level = 1..4;
END;
TYPE
Per son = RECORD
Narme: Per sonNane;
DateOf Birth: Date;
JobLevel : Level ;

Next Record: ~Person;
CASE Origin: PersonKind OF

National : (BirthPl ace: Pl aceNane) ;
Alien: (CountryO>rOrigi n: Pl aceNane;
DateOf Entry: Dat e;
Port O Entry: Pl aceNane) ;
END;

Pt r ToPer son = ~Person,

VAR
Narme : Per sonNane;
JobLevel . Level ;
BirthDat e : Dat e;
Bi rt hPl ace : Pl aceNane;
CountryOf Origin : Pl aceNane;
DateOrEntry : Dat e;
Port Of Ent ry : Pl aceNane;
Per sonRecPoi nter : PtrToPerson;
TenpRecPoi nt er : PtrToPerson;
PROCEDURE MakeThePer son( VAR ThePer son : PtrToPer son;
Narme . Per sonNane;
JobLevel i Level ;
BirthDat e : Dat g;
Birt hPl ace : Pl aceNane;
CountryOf Origin : Pl aceNane;
DateOr Entry : Dat e;
Port Of Entry :PlaceNane );
BEG N
ThePer son”™. Nane .= Nane;
ThePerson®. DateOFBirth := BirthDate;
ThePer son”. JobLevel = JobLevel ;
CASE ThePerson®. Origin OF
Nati onal : ThePerson”. Bi rt hPl ace = BirthPl ace;

Figure 10-1. Pascal Sanple Program (Page 1 of 2)
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Alien: BEG N
ThePer son™. Count ryOFOrigin :
ThePer son™. DateOr Entry
ThePer son™. Port Of Ent ry
END;

CountryO>r Ori gi n;
Dat e Entry;
Port OFEntry;

END; { CASE}
END; {MakePerson}
BEG N
NEW Per sonRecPoi nter) ;

VH LE NOT EOF( I NPUT) DO BEG N

WRI TELN( ' Name:' ); READLN( Nane) ;

WRI TELN( ' JobLevel : '); READLN( JobLevel);

WRI TELN( 'BirthDate:"); READLN( BirthbDate);

WRI TELN( 'BirthPl ace:"); READLN( BirthPl ace);

WRI TELN( ' CountryOFOrigin:'); READLN( CountryOf Origin);
WRI TELN( 'DateCfEntry:'); READLN( DateCOf Entry);

WRI TELN( ' Port OfEntry:"'); READLN( Port Of Entry);

MakeThePer son( Per sonRecPoi nt er, Name, JobLevel, BirthDate, BirthPl ace,
CountryOfOrigin, DateOEntry, PortOfEntry );

TenmpRecPoi nter : = PersonRecPoi nter;
NEW Per sonRecPoi nter);
TenpRecPoi nt er *. Next Record : = PersonRecPoi nter;
END; {WH LE}
END.
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Figure 10-2 shows the first page of the cross-reference listing.
This is the cross-reference file list. It lists the nane of each
source file scanned. 1In this exanple only one file, PASCALEX,
was scanned.

PAGE 1

CROSSREF - CROSS- REFERENCE PROGRAM - T9622C00 - (15JUL87)
Copyri ght Tandem Conputers |Incorporated 1982, 1983, 1984, 1985, 1986

FILE NO. FI LE NAMVE
[1] $EM2. UCREF. PASCALEX

Figure 10-2. CROSSREF Listing--File List

The identifier list makes up the rest of the cross-reference
listing. See Figure 10-3 on the follow ng page. The identifier
| ist describes each identifier in al phabetic order, show ng:

 Howit is defined (its attributes)
 Wiere it is defined (file name and nunber and |ine nunber)
* Wiere and how it is used in the program

Look at the entry for the identifier nanmed PERSONKI ND. The
identifier header indicates that is a public variable of type
enuneration. It is defined in the file PASCALEX at |ine 10
(indicated by code D) and referenced at |ine 30 (indicated by
code M.

Now | ook at the second entry for the identifier naned
PORTOFENTRY. The identifier header indicates that it is con-
tained in the routi ne MAKETHEPERSON and is defined in the file
PASCALEX at line 63. The reference line indicates that it is

a paraneter of the type PLACENAME and is read referenced in the
file at line 75 (indicated by a blank code).
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PAGE 2
NAME AND NAME QUALI FI ER

ALI EN PUBLI C
PASCALEX] 1] 10 D

PASCALEX] 1] 59 D

PASCALEX[ 1] 46 D

BI RTHPLACE OF RECORD PERSON
PASCALEX[ 1] 31 D

PASCALEX[ 1] 60 D

LANGUAGE- DEPENDENT ATTRI BUTES

106 TOTAL SYMBOLS COLLECTED W TH 217 TOTAL REFERENCES COLLECTED

ENUMERATI ON CONST
32 72

Bl RTHDATE OF ROUTI NE MAKETHEPERSON

INT16 PARAM
68

Bl RTHDATE OF ROUTI NE CROSSREFEXAMPLE

INT16 VAR
90 W 98

PLACENAME FI ELD
71 W

Bl RTHPLACE OF ROUTI NE MAKETHEPERSON

PLACENANVE PARAM
71

Bl RTHPLACE OF ROUTI NE CROSSREFEXAMPLE

PLACENAME VAR

PASCALEX[ 1] 47 D 91 W 98

COUNTRYOFORI G N OF RECORD PERSON PLACENAMVE Fl ELD

PASCALEX [ 1] 32 D 73 W

COUNTRYOFORI G N OF ROUTI NE MAKETHEPERSON

PLACENAME PARAM

PASCALEX[ 1] 61 D 73

COUNTRYOFORI G N OF ROUTI NE CROSSREFEXAMPLE

PASCALEX[ 1] 48 D
DATE PUBLIC
PASCALEX] 1] 7D

DATEOFBI RTH OF RECORD PERSON
PASCALEX[ 1] 27 D

DATEOFENTRY OF RECORD PERSON
PASCALEX[ 1] 33 D

PASCALEX[ 1] 62 D

PLACENAME VAR

92 W 99
INT16 TYPE
27 M 33 M 46 M
INT16 FI ELD
68 W
INT16 FI ELD
74 W

DATEOFENTRY OF ROUTI NE MAKETHEPERSON

I NT16 PARAM
74

DATEOFENTRY OF ROUTI NE CROSSREFEXAMPLE

49

DEFI NI TI ON PO NT

PASCALEX] 1] 10
PASCALEX[ 1] 59
PASCALEX[ 1] 46
PASCALEX[ 1] 31
PASCALEX] 1] 60
PASCALEX] 1] a7
PASCALEX] 1] 32
PASCALEX[ 1] 61
PASCALEX[ 1] 48
PASCALEX[ 1] 7

59 M 62 M
PASCALEX] 1] 27
PASCALEX[ 1] 33
PASCALEX] 1] 62
PASCALEX] 1] 49

Fi gure 10-3.

10-6

CROSSREF Listing--ldentifier

Li st (Page 1 of

3)




PASCAL
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PAGE 3
NAME AND NAME QUALI FI ER

LANGUAGE- DEPENDENT ATTRI BUTES

DEFI NI TI ON POl NT

I NT16 VAR
PASCALEX] 1] 49 D 93 W 99
EOF PREDEFI NED ROUTI NE
PASCALEX[ 1] 86 |
| NPUT PUBLI C TEXT VAR PASCALEX[ 1] 3
PASCALEX[ 1] 3D 86 W 88 W 89 W 90 W 91 W 92 W 93 W 94 W
| NTEGER PREDEFI NED I NT16 TYPE
PASCALEX[ 1] 7M
JOBLEVEL OF RECORD PERSON LEVEL FI ELD PASCALEX[ 1] 28
PASCALEX] 1] 28 D 69 W
JOBLEVEL OF ROUTI NE MAKETHEPERSON PASCALEX[ 1] 58
LEVEL PARAM
PASCALEX] 1] 58 D 69
JOBLEVEL OF ROUTI NE CROSSREFEXAMPLE PASCALEX[ 1] 45
LEVEL VAR
PASCALEX[ 1] 45 D 89 W 98
LEVEL PUBLIC SUBRANGE TYPE PASCALEX[ 1] 11
PASCALEX[ 1] 11 D 28 M 45 M 58 M
MAKETHEPERSON OF ROUTI NE CROSSREFEXAMPLE PASCALEX] 1] 56
ROUTI NE
PASCALEX[ 1] 56 D 98 |
NAME OF RECORD PERSON PLACENAME FI ELD PASCALEX[ 1] 26
PASCALEX[ 1] 26 D 67 W
NAME OF ROUTI NE MAKETHEPERSON PLACENAMVE PARAM PASCALEX[ 1] 57
PASCALEX[ 1] 57 D 67
NAME OF ROUTI NE CROSSREFEXAMPLE PLACENAME VAR PASCALEX[ 1] 44
PASCALEX[ 1] 44 D 88 W 98
NATI ONAL  PUBLI C ENUMERATI ON CONST PASCALEX[ 1] 10
PASCALEX[ 1] 10 D 31 71
NEW PREDEFI NED ROUTI NE
PASCALEX[ 1] 84 | 102 |
NEXTRECORD OF RECORD PERSON PO NTER FI ELD PASCALEX[ 1] 29
PASCALEX[ 1] 29 D 103 W
ORI G N OF RECORD CROSSREFEXAMPLE PERSONKI ND FI ELD PASCALEX[ 1] 30
PASCALEX] 1] 30 D 70
Figure 10-3. CROSSREF Listing--ldentifier List (Page 2 of 3)
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PAGE 4
NAVE AND NAME QUALI FI ER LANGUAGE- DEPENDENT ATTRI BUTES DEFI NI TI ON POl NT
OUTPUT PUBLI C TEXT VAR PASCALEX] 1] 3
PASCALEX[ 1] 3D 88 W 89W 90W 91W 92W 93W 94 W
PERSON OF ROUTI NE CROSSREFEXAMPLE PASCALEX] 1] 25
RECORD TYPE
PASCALEX[ 1] 25 D 29 M 37 M
PERSONKI ND  PUBLI C ENUMERATI ON TYPE PASCALEX] 1] 10
PASCALEX[ 1] 10 D 30 M
PERSONNAME  PUBLI C PLACENAME TYPE PASCALEX] 1] 9
PASCALEX[ 1] 9D 26 M 4M 57TM
PERSONRECPOI NTER OF ROUTI NE CROSSREFEXANPLE PASCALEX] 1] 52
PTRTOPERSON VAR
PASCALEX[ 1] 52 D 84 W 98 W 101 102 W 103
PLACENANE PUBLI C STRI NG TYPE PASCALEX] 1] 8
PASCALEX[ 1] 8 D 31 M 32 M 34M 47M 48 M 50 M 60 M
63 M
PORTOFENTRY OF RECORD PERSON PLACENAME FI ELD PASCALEX] 1] 34
PASCALEX[ 1] 34 D 75 W
PORTOFENTRY OF ROUTI NE MAKETHEPERSON PASCALEX] 1] 63
PLACENANE PARAM
PASCALEX[ 1] 63 D 75
PORTOFENTRY OF ROUTI NE CROSSREFEXANPLE PASCALEX] 1] 50
PLACENAME VAR
PASCALEX[ 1] 50 D 94 W 99
PTRTOPERSON OF ROUTI NE CROSSREFEXANMPLE PASCALEX] 1] 37
POl NTER TYPE
PASCALEX[ 1] 37 D 52 M 53 M 56 M
READLN PREDEFI NED ROUTI NE
PASCALEX[ 1] 88 | 89 1 90 | 91 1 92 | 93 | 94 |
TEMPRECPQ NTER OF ROUTI NE CROSSREFEXAMPLE PASCALEX] 1] 53
PTRTOPERSON VAR
PASCALEX[ 1] 53 D 101 W 103
THEPERSON OF ROUTI NE MAKETHEPERSON PASCALEX] 1] 56
PTRTOPERSON PARAM
PASCALEX[ 1] 56 D 67 68 69 70 71 73 74
VRl TELN PREDEF| NED ROUTI NE
PASCALEX[ 1] 88 | 89 | 90 | 91 | 92 | 93 | 94 |

Figure 10-3. CROSSREF Listing--ldentifier List (Page 3 of
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SECTI ON 11
SCREEN COBOL

This section describes the SCREEN COBOL identifier classes and
provi des a sanpl e SCREEN COBOL program and its cross-reference
listing.

SCREEN COBOL | DENTI FI ERS

The CROSSREF utility indexes SCREEN COBOL progranms according to
the identifier classes listed in Table 11-1.

Table 11-1 al so shows the default settings for each identifier

cl ass and what SCREEN COBOL data types correspond to each of
t hese cl asses.

11-1
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SCREEN COBOL ldentifiers

Table 11-1. SCREEN COBOL ldentifier C asses

CROSSREF Def aul t SCREEN COBOL

d ass Setting Type

CONDI TI ONS ON Condi ti on namnes

LI TERALS OFF Nurmeri ¢ and nonnuneric constants

MNEMONI CS ON Mhenoni ¢ nanes, al phabet nanes

PROCEDURES ON PROGRANMS

PROGLABELS ON Label s, procedure nanes
(paragraph names, section namnes)

SCREENS ON Screen namnes

VARI ABLES ON Dat a nanes

Notice that the default setting for literals is OFF. |If you want
nuneri ¢ and nonnuneric constants to appear in the cross-reference
listing, you nust set LITERALS to ON using the SET conmand. See
Section 4 for details.

By default, CROSSREF does not report unreferenced identifiers for
COBOL 74, COBOL85, or SCREEN COBOL. If you want unreferenced
identifiers to appear, you nust set the UNREF attri bute specifi-
cation to ON or ONLY. |If you set UNREF to ON, CROSSREF col |l ects
all identifiers, referenced and unreferenced, that belong to all
cl asses set to ON. If you set UNREF to ONLY, CROSSREF collects
only the unreferenced identifiers that belong to all classes set
to ON
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Sanpl e Listing

SAMPLE LI STI NG

The foll owi ng exanple starts CROSSREF, scans the file naned
SCOBEX, and generates a listing to $s. #l p:

14> CROSSREF

CROSSREF- CROSS- REFERENCE PROGRAM T9622C00- (15JUL87)

Copyri ght Tandem Conputers I ncorporated 1982, 1983, 1985, 1986
&SET LANGUAGE scobol x

&SCAN scobex

&GENERATE / QUT $s. #l p/

&EXI T

15>

On the follow ng pages, you can see the programand its cross-
reference listing. The listing includes all identifier classes
except literals.

Figure 11-1 shows the SCREEN COBOL program that CROSSREF scanned
to produce the cross-reference listing.
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1 | DENTI FI CATI ON DI VI SI ON.

2 Programi d.

3 Scdr agnA.

4 ENVI RONMVENT DI VI SI ON.

5 CONFI GURATI ON SECTI ON.

6 SOURCE- COVPUTER

7 T16.

8 OBJECT- COWPUTER

9 T16,

10 Terminal is T16-6530.

11 * Character-set is US ASCI |

12 * Character-set is USASClI.

13 SPEC! AL- NAMES.

14 F1 is F1,

15 F2 is F2,

16 F3 is F3,

17 F4 is F4,

18 F5 is F5,

19 F6 is F6,

20 F7 is F7,

21 F14 is Fl4

22 SF16 i s SF16,

23 RETURN- KEY i s RETURN- KEY.

24

25 K o e e e e e e e e e e e e e e e e e e e e mm e e e e e e e e e e e e e e m e m e m -
26 *

27 * ---->>>>>> This version for 6530 term nal.

28 * ---->>>>>> The terninal nust have the appropriate | anguage

29 * - - e >D>>>> installed and the RETURN key configured as a function
30 * > > key.

31 * The purpose of this test is to check out the national use character
32 * features of SCOBOL.

33 *

34 * 1. A menu screen will appear and ask you to select the

35 * character set you wish to test.

36 *

37 K o e e e e e e e e e e e e e e e e e e e e mm e e e e e e e e e e e e e e m e m e m -
38

39 DATA DI VI SI ON.
40 WORKI NG- STORAGE SECTI ON.
41
42 01 Infol Pi ¢ x(65) Val ue spaces.
43 01 Info2 Pi c x(65) Val ue spaces.
44 01 Info3 Pi ¢ x(65) Val ue spaces.
45 01 Info4 Pi ¢ x(65) Val ue spaces.
46 01 I nfob Pi ¢ x(65) Val ue spaces.
47 01 Err-msg Pic x(67) Val ue spaces.
48 01 END- OF- TEST Pi c x(03) Val ue "NO ".
49

50 LI NKAGE SECTI ON.

51

52 SCREEN SECTI ON.

53

54 01 DRAGON- SCREEN S| ZE 24, 80 .

55 05 FILLER AT 1, 18

56 VALUE "Test of European National Use Characters”

Figure 11-1. SCREEN COBOL Sanpl e Program (Page 1 of 4)
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Sanpl e Listing

05

05

05

05

05

05

05

05

05

05

05

05

05

05

05

05

FI LLER AT 3, 14
VALUE "Press the appropriate function key to test the ".
AT 4, 14
VALUE "character set desired.
AT 5, 14
VALUE "The screens wl|
AT 6, 14
VALUE "to run the tests".
L1 AT 8, 14
Pl C X(65)
FROM | NFOL .
L2 AT 9, 14
Pl C X(65)
FROM | NFO2 .
L3 AT 10, 14
Pl C X(65)
FROM | NFO3 .
L4 AT 11, 14
Pl C X(65)
FROM | NFO4 .
L5 AT 12, 14
Pl C X(65)
FROM | NFO5 .
FI LLER AT 14, 25
VALUE " Char act er
AT 16, 22
VALUE
AT 17, 22
VALUE
AT 18, 22
VALUE
AT 19, 22
VALUE "F7
AT 20, 22
VALUE "RETURN nessage
ERR- W NDOW AT 24, 4
PI C X(67)
FROM ERR- MBG
ADVI SORY .

FI LLER
FI LLER
contain all
FI LLER

set sel ection keys".
FI LLER
French (AZ) F2 French (QN".
FI LLER
Ger man F4 Spani sh".
FI LLER
United Kingdom F6 Swedish".
FI LLER
Dani sh F14 Recover ".
FI LLER

SF16 End Test ".

PROCEDURE DI VI SI ON.
DECLARATI VES.
RECOVER- SCRN SECTI ON.

USE FOR SCREEN RECOVERY.

DI SPLAY DRAGON- SCREEN.

MOVE " SCREEN RECOVERY ACTI VATED"
DI SPLAY TEMP ERR- W NDOW

TO ERR- MSG

END DECLARATI VES.

MAI N- DRI VER.
Move space to infol.
MOVE "NO' TO END- OF- TEST.
PERFORM STEP1

UNTI L END- OF- TEST = "YES".

ALL- DONE.
EXIT PROGRAM

i nstructions necessary".

Fi gure

11-1. SCREEN COBCOL Sanpl e Program (Page 2 of 4)
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ng

113

114

115 Stepl
116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140 /

141 TEST1
142 *

143

144

145

146

147 TEST2
148 *

149

150

151

152

153 TEST3
154 *

155

156

157

158

159 TEST4
160 *

161

162

163

164

165 TEST5
166 *

167

168

Di spl ay base DRAGON- SCREEN.
Di splay L1.
Display " " in L2.
Display " " in L3.
Display " " in L4.
Accept
UNTIL F1 F2 F3 F4 F5 F6 F7 F14 RETURN- KEY
Escape on SF16.
If termnation-status = 10
nove "YES' to end-of-test
el se
nove space to infol.
per form one of
TEST1
TEST2
TEST3
TEST4
TEST5
TEST6
TEST7
RECOVER- SCRN1
DI SPLAY- RETURN
dependi ng on term nati on-status.

FRENCH ( AZ)
Cal | scdragn6
on error
per f orm TEST1- ERROR

FRENCH ( QW
Cal | scdragn5
on error
per f orm TEST2- ERROR

GERVAN
Call scdragn3
on error
per f orm TEST3- ERROR

SPANI SH
Cal | scdragn7
on error
per f orm TEST4- ERROR

UNI TED KI NGDOM
Cal |l scdragn8
on error

Fi gure

11-6

11-1. SCREEN COBOL Sanpl e Program (Page 3 of

4)




SCREEN COBOL
Sanpl e Listing

169 per f orm TEST5- ERROR.

170

171 TEST6.

172 * SVEDI SH FI NNI SH

173 Cal I scdragn2

174 on error

175 per f orm TEST6- ERROR.

176

177 TEST7.

178 * DANI SH NORWEG AN

179 Cal | scdragn4

180 on error

181 perform TEST7- ERROR.

182

183 RECOVER- SCRNL.

184 DI SPLAY RECOVERY.

185

186 DI SPLAY- RETURN.

187 MOVE " RETURN KEY PRESSED' TO ERR- MSG

188 DI SPLAY TEMP ERR- W NDOW

189

190 /

191 TEST1- ERROR

192 Move "on error returned fromFrench (AZ) test" to infol.

193

194 TEST2- ERROR.

195 Move "on error returned fromFrench (QN test" to infol.

196

197 TEST3- ERROR.

198 Move "on error returned from German test" to infol.

199

200 TEST4- ERROR.

201 Move "on error returned from Spani sh" to infol.

202

203 TEST5- ERROR.

204 Move "on error returned fromUnited Kingdomtest"” to infol.

205

206 TEST6- ERROR.

207 Move "on error returned from Swedi sh/Finnish test" to infol.

208

209 TEST7- ERROR.

210 Move "on error returned from Dani sh/ Norwegi an test" to infol.
Figure 11-1. SCREEN COBOL Sanpl e Program (Page 4 of 4)
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Figure 11-2 shows the first page of the cross-reference listing.

This is the cross-reference file list. It lists the nane of each
source file scanned. 1In this exanple, only one file, SCOBEX, was
scanned.

PAGE 1

CROSSREF - CROSS- REFERENCE PROGRAM - T9622C00 - (15JUL87)
Copyri ght Tandem Conputers Incorporated 1982, 1983, 1984, 1985, 1986

FILE NO. FI LE NAMVE
[1] $EM2. UCREF. SCOBEX

Figure 11-2. CROSSREF Listing--File List

The rest of the listing consists of the identifier list. See
Figure 11-3. The identifier list describes each identifier in
al phabetic order, show ng:

 Howit is defined (its attributes)
 Wiere it is defined (file name and nunber and |ine nunber)
* Wiere and how it is used in the program

Look at the entry for the identifier nanmed ERR-WNDON The
identifier header indicates that it is a level-5 screen field,
which is part of the DRAGON SCREEN screen. It is defined in the
file SCOBEX at |ine 92.

The reference line indicates that ERR-WNDOWis referenced in the
file SCOBEX at |lines 103 and 188. Both of these references are
read referenced (indicated by code bl ank).

Now | ook at the entry for the identifier named | NFOL. The
identifier header indicates that it is a |level-1 al phanuneric
display item It is defined at |ine 42.

The reference Iine indicates that INFOL is referenced in the file
SCOBEX at lines 67, 107, 128, 192, 195, 198, 201, 204, 207, and
210. The reference at line 67 is a read reference indicated by
code blank. All other references are wite references (indicated
by code W.
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PAGE 2
NAME AND NAME QUALI FI ER LANGUAGE- DEPENDENT ATTRI BUTES

84 TOTAL SYMBOLS COLLECTED W TH 61 TOTAL REFERENCES COLLECTED

DEFI NI TI ON PO NT

DI SPLAY- RETURN PARA SCOBEX[ 1]
SCOBEX[ 1] 138 M

DRAGON- SCREEN 01 SCREEN BASE SCOBEX[ 1]
SCOBEX[ 1] 117

END- OF- TEST 01 AN DiSP SCOBEX[ 1]
SCOBEX[ 1] 108 W 110 126 W

ERR- MBG 01 AN DiSP SCOBEX[ 1]
SCOBEX[ 1] 94 187 W

ERR-W NDOW OF DRAGON- SCREEN 05 SCREEN FI ELD SCOBEX[ 1]
SCOBEX[ 1] 188

F1 MEM  FUNG KEY SCOBEX[ 1]
SCOBEX[ 1] 123 M

F14 MEM  FUNG KEY SCOBEX[ 1]
SCOBEX[ 1] 123 M

F2 MEM  FUNG KEY SCOBEX[ 1]
SCOBEX[ 1] 123 M

F3 MEM  FUNG KEY SCOBEX[ 1]
SCOBEX[ 1] 123 M

Fa MEM  FUNG KEY SCOBEX[ 1]
SCOBEX[ 1] 123 M

F5 MEM  FUNG KEY SCOBEX[ 1]
SCOBEX[ 1] 123 M

F6 MEM  FUNG KEY SCOBEX[ 1]
SCOBEX[ 1] 123 M

F7 MEM  FUNG KEY SCOBEX[ 1]
SCOBEX[ 1] 123 M

I NFOL 01 AN DISP SCOBEX[ 1]
SCOBEX[ 1] 67 107 W 128 W 192 W 195 W 198 W 201 W 204 W

210 W

I NFOR 01 AN DISP SCOBEX[ 1]
SCOBEX[ 1] 70

I NFOB 01 AN DISP SCOBEX[ 1]

186

54

48

47

92

14

21

15

16

17

17

19

20

42

207 W

44

Figure 11-3. CROSSREF Listing--ldentifier

Li st (Page 1 of 3)
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PAGE 3

NAME AND NAME QUALI FI ER LANGUAGE- DEPENDENT ATTRI BUTES DEFI NI TI ON POl NT
SCOBEX] 1] 73

I NFO4 01 AN DISP SCOBEX( 1] 45
SCOBEX] 1] 76

I NFCB 01 AN DISP SCOBEX( 1] 46
SCOBEX] 1] 79

L1  OF DRAGON- SCREEN 05 SCREEN FI ELD SCOBEX( 1] 65
SCOBEX] 1] 118

L2 OF DRAGON- SCREEN 05 SCREEN FI ELD SCOBEX( 1] 68
SCOBEX] 1] 119

L3 OF DRAGON- SCREEN 05 SCREEN FI ELD SCOBEX( 1] 71
SCOBEX] 1] 120

L4  OF DRAGON- SCREEN 05 SCREEN FI ELD SCOBEX( 1] 74
SCOBEX( 1] 121

RECOVER- SCRNL PARA SCOBEX( 1] 183
SCOBEX( 1] 137 M

RETURN- KEY MEM  FUNC- KEY SCOBEX( 1] 23
SCOBEX( 1] 123 M

SCDRAGN2
SCOBEX] 1] 173 |

SCDRAGN3
SCOBEX] 1] 155 |

SCDRAGNA
SCOBEX] 1] 179 |

SCDRAGNS
SCOBEX] 1] 149 |

SCDRAGNG
SCOBEX] 1] 143 |

SCDRAGN?
SCOBEX( 1] 161 |

SCDRAGNS
SCOBEX] 1] 167 |

SF16 MNEM  FUNC- KEY SCOBEX( 1] 22
SCOBEX[ 1] 124 M

STEP1 PARA SCOBEX( 1] 115

Figure 11-3. CROSSREF Listing--ldentifier List (Page 2 of 3)
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PAGE 4
NAVE AND NAME QUALI FI ER LANGUAGE- DEPENDENT ATTRI BUTES DEFI NI TI ON PO NT
SCOBEX[ 1] 109
TERM NATI ON- STATUS 01 NM cowP SPCL- REG
SCOBEX[ 1] 125 139
TEST1 PARA SCOBEX[ 1] 142
SCOBEX[ 1] 130
TEST1- ERROR PARA SCOBEX[ 1] 191
SCOBEX] 1] 145
TEST2 PARA SCOBEX[ 1] 148
SCOBEX[ 1] 131
TEST2- ERROR PARA SCOBEX] 1] 194
SCOBEX[ 1] 151
TEST3 PARA SCOBEX[ 1] 154
SCOBEX] 1] 132
TEST3- ERROR PARA SCOBEX] 1] 197
SCOBEX] 1] 157
TEST4 PARA SCOBEX] 1] 160
SCOBEX] 1] 133
TEST4- ERROR PARA SCOBEX( 1] 200
SCOBEX[ 1] 163
TESTS PARA SCOBEX[ 1] 166
SCOBEX[ 1] 134
TEST5- ERROR PARA SCOBEX( 1] 203
SCOBEX[ 1] 169
TEST6 PARA SCOBEX[ 1] 172
SCOBEX[ 1] 135
TEST6- ERROR PARA SCOBEX( 1] 206
SCOBEX[ 1] 175
TEST7 PARA SCOBEX[ 1] 178
SCOBEX[ 1] 136
TEST7- ERROR PARA SCOBEX[ 1] 209
SCOBEX[ 1] 181
Figure 11-3. CROSSREF Listing--ldentifier List (Page 3 of 3)
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SECTI ON 12
TAL

This section describes the TAL identifier classes and provides a
sanple TAL programand its cross-reference |isting.

TAL | DENTI FI ERS

The CROSSREF utility indexes TAL prograns according to the
identifiers listed in Table 12-1.

Table 12-1 al so shows the default settings for each identifier
cl ass and what data types correspond to each of these cl asses.
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Tabl e 12-1. TAL Identifier C asses

CROSSREF Def aul t TAL

d ass Setting Type

BLOCKDATAS ON Dat a BLOCKs

CONSTANTS ON LI TERALSs

MACROS ON DEFI NEs

PROCEDURE PARANS ON PROCs that are fornal
par anmet er s

PROCEDURES ON PRCOCs

PROGLABELS ON LABELs

REG STERS ON I ndex registers naned in
USE statenents

SUBPROCS ON SUBPRQOCs

TYPES ON STRUCT t enpl at es

VARI ABLES ON Vari abl es i ncl udi ng

nont enpl at e STRUCTs
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SAMPLE LI STI NG

The foll owi ng exanple starts CROSSREF, scans the file naned
TALEX, and generates a listing to $s. #l p:

16> CROSSREF

CROSSREF- CROSS- REFERENCE PROGRAM T9622C00- (15JUL87)

Copyri ght Tandem Conputers I ncorporated 1982, 1983, 1985, 1986
&SET LANGUACE t al

&SCAN t al ex

&CGENERATE / QUT $s. #l p/

&EXI T

17>

On the follow ng pages, you can see the programand its cross-
reference listing. The listing includes all TAL types because
all classes are ON by default.

Figure 12-1 shows the TAL program that CROSSREF scanned to
produce the cross-reference |isting.
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99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145

I NT PROC Ascii(v,rjust,stg);

I NT V; I the integer value to convert
I NT rjust; I right justify result flag
STRI NG .stg; I target STRI NG
BEG N
STRI NG b[0:5] := [5*[" "],"0"];
I NT n; I nunber of digits converted
I NT sgn := 0; I nonzero if 'v' is negative
I NT k :=5; I index for converted digit
IFv <O I value is negative
THEN
BEG N
sgn = 1; | set negative value flag
V iz -v; I take absol ute val ue
END;
VWH LE v I while there is a value left...
DO
BEG N
b[ k] := $udbl (v) "\'" 10 + "0"; ! convert a character
V I= vV ; I conpute the remainder
k :=k - 1; I count the converted character
END;
I F sgn I nunber is negative
THEN
BEG N
b[k] :="-"; I insert the sign
k :=k - 1; I count it as a character
END;
I F NOT (n:=5-k) I check for an overfl ow
THEN
n:=1; I return one character in that case
IF rjust I move the resultant string to the
THEN I user's target
stg[n-1] '=" b[5] FOR n I reverse nove if right justified
ELSE
stg ':='" b[6-n] FOR n; I otherwi se forward nove
RETURN n; I return the string's length
END !ascii! ;

12-4
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Figure 12-2 shows the first page of the cross-reference listing.

This is the cross-reference file list. It lists the nane of each
source file scanned. 1In this exanple, only one file, TALEX, was
scanned.

PAGE 1

CROSSREF - CROSS- REFERENCE PROGRAM - T9622C00 - (15JUL87)
Copyri ght Tandem Conputers |Incorporated 1982, 1983, 1984, 1985, 1986

FILE NO. FI LE NAMVE
[1] $EM2. UCREF. TALEX

Figure 12-2. CROSSREF Listing--File List

The identifier list makes up the rest of the cross-reference
listing. See Figure 12-3 on the follow ng page. The identifier
| ist describes each identifier in al phabetic order, show ng:

 Howit is defined (its attributes)

 Wiere it is defined (file name and nunber and |ine nunber)

* Wiere and how it is used in the program

Look at the entry for the identifier named STG The identifier
header indicates that it is part of the procedure nanmed ASCI I and
that it is a STRINGindirect variable. It is defined in the file
TALEX at |ine 102.

It is defined again at line 99 as shown on the identifier
reference line. The remainder of the reference Iine indicates

that it is both wite referenced (indicated by code W and read
referenced (indicated by code blank) at |line 138 and |ine 140.
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Sanpl e Listing

12-6

PACE 2
NAME AND NAME QUALI FI ER LANGUAGE- DEPENDENT ATTRI BUTES DEFI NI TI ON PO NT
8 TOTAL SYMBOLS COLLECTED W TH 34 TOTAL REFERENCES COLLECTED
B OF ASClI STRI NG DI RECT VARI ABLE TALEX[ 1] 6
TALEX[ 1] 22 W 30 W 40 42
K OF ASClI I NT DI RECT VARI ABLE TALEX[ 1] 10
TALEX[ 1] 22 24 W 30 31 W 34
N OF ASCl I I NT DI RECT VARI ABLE TALEX[ 1] 8
TALEX[ 1] 34 W 36 W 40 42 44
RIUST OF ASCI | I NT DI RECT VARI ABLE TALEX[ 1] 3
TALEX[ 1] 1D 38
SGN OF ASCl| I NT DI RECT VARI ABLE TALEX[ 1] 9
TALEX[ 1] 15 W 27
STG OF ASCl | STRI NG | NDI RECT VARI ABLE TALEX[ 1] 4
TALEX[ 1] 1D 40 W 40 42 W 42
V COF ASCII I NT DI RECT VARI ABLE TALEX[ 1] 2
TALEX[ 1] 1D 12 16 W 16 19 22 23 W 23
Figure 12-3. CROSSREF Listing--ldentifier List




APPENDI X A
SYNTAX SUMVARY

The following is a syntax summary of the conmands that you can
use when executi ng CROSSREF.

COVIVENT
COWMENT t ext
ENV
[ LOG ]
ENV [ / OQUT file-nanme | [ SYSTEM ]
[ VOLUME ]
ERRORS

ERRORS [ / QUT file-nane | ]




SYNTAX SUMVARY
EXIT

EXIT

FC

GENERATE

GENERATE [ / OUJT file-name | ]

HELP

[ command- nane |
HELP [ / QUT file-nane | | [ param nane ]
[ <param nane> ]

{ TO file-nane }
LOG { }
{ STOP }




SYNTAX SUMVARY
RESET

OBEY

OBEY [ / OQUT file-nane | ] file-nane

(0.5]]

{ QUT file-nane }
{ command | OUT file-name | param nane }

RESET

{ }
RESET {
{ attribute-specification }

attri bute-specification

is one of the foll ow ng:

CLASS [ cl ass- nane]

cl ass-nane i s one of the follow ng:

BLOCKDATAS I NLI NES PROGLABELS
BLOCKS KEYWORDS REG STERS
CONDI TI ONS L1 NENOCS SCREENS
CONSTANTS LI TERALS SUBPROCS
FI LES MACROS SYSVARS
FMILABELS MNEMONI CS TYPES
FUNCTI ONS PROCEDURE PARAMS  VARI ABLES
| NDEXES PROCEDURES

CPU



SYNTAX SUMVARY
SAVE

DEFI NI TI ONS ONLY

DI RECTI VES

EXCLUDE

| NCLUDE

LANGUAGE

LI BRARY

VEM

OMT

PRIORI TY

PROGRAM

UNREF

SAVE

{ !
SAVE {
{ attribute-specification}

attri bute-specification

is one of the foll ow ng:

CLASS



SYNTAX SUMVARY
SCAN

CPU

DEFI NI TI ONS ONLY

DI RECTI VES

LANGUAGE

LI BRARY

VEM

PRIORI TY

PROGRAM

UNREF

SCAN

SCAN file-list [ , attribute-specification ]

file-1ist
has the foll ow ng syntax:

{ file-nane
{ ( file-nane [ , file-nane ] ... )

e

attri bute-specification

is one of the foll ow ng:



SYNTAX SUMVARY

SCAN
class-name '} [ ON ] }
CLASS { { * t [ OFF ] }
{ class-Iist }

i ncludes the follow ng detail ed paraneters:

cl ass- nane

is one of the foll ow ng:

BLOCKDATAS I NLI NES PROGLABELS
BLOCKS KEYWORDS REG STERS
CONDI TI ONS L1 NENCS SCREENS
CONSTANTS LI TERALS SUBPROCS
FI LES MACROS SYSVARS
FMILABELS MNEMONI CS TYPES
FUNCTI ONS PROCEDURE PARAMS  VARI ABLES
| NDEXES PROCEDURES

cl ass-1i st

has the foll ow ng syntax:

{ [ ON ] [ ON ] !
{ ( nane | 1 [, nanme [ 1 1...) }
{ [ OFF ] [ OFF ] }
CPU cpu- nunber
DEFI NI TI ONS ONLY
DIRECTIVES " [ ; ] directive... "
cl ass- nane }
EXCLUDE { }
{ ( class-nane [ , class-name ] ... ) }
{ cl ass-nane }
| NCLUDE { }
{ ( class-nane [ , class-name ] ... ) }



SYNTAX SUMVARY
SET

{ BASIC }
{ C }
{ COBCL }
LANGUAGE { COBOL85 }
{ FORTRAN }
{ PASCAL }
{ SCOBOL '}
{ TAL }
LI BRARY fil e- nane
MEM pages
{ file-nane }
M T { }
{ ( file-nane [ , file-name' ] ... ) }

PRI ORI TY priority-nunber

PROGRAM fi | e- nane

2

{
UNREF { OFF

—~
2
Iy
<

e

SET
SET attribute-specification

attri bute-specification
is one of the foll ow ng:
[ ON ]
CLASS [ cl ass-nane | ] 1
[ OFF ]

cl ass-nane i s one of the follow ng:



SYNTAX SUMVARY

SET

BLOCKDATAS I NLI NES
BLOCKS KEYWORDS
CONDI TI ONS L1 NENCS
CONSTANTS LI TERALS
FI LES MACROS
FMILABELS MNEMONI CS
FUNCTI ONS PROCEDURE PARANS
| NDEXES PROCEDURES
CPU cpu- nunber
DEFI NI TI ONS ONLY
DIRECTIVES " [ ; ] directive... "
{ cl ass-nane
EXCLUDE ({
{ ( class-nane [ , class-nane ]
{ cl ass-nane
| NCLUDE {
{ ( class-nane [ , class-nane ]
{ BASIC }
{ C !
{ coBOL }
LANGUAGE { COBOLS85 }
{ FORTRAN }
{ PASCAL }
{ scoBOL }
{ TAL }
LI BRARY fil e-nane
MEM pages
{ file-nane
OMT {
{ ( file-nane [ , file-nane |

PRI ORI TY priority-nunber

PROGLABELS
REG STERS
SCREENS
SUBPROCS
SYSVARS
TYPES

VARI ABLES

N o e

N o e

et o e



SYNTAX SUMVARY
SET

PROGRAM fi | e- nane

2

{
UNREF { OFF

—_
2
Inp
<

R




SYNTAX SUMVARY
SHOW

SHOW

{ !
SHOW[ / OUT file-name | ] {
{ attribute-specification}

attri bute-specification

is one of the foll ow ng:

CLASS [ cl ass- nane]

cl ass-nane i s one of the follow ng:

BLOCKDATAS I NLI NES PROGLABELS
BLOCKS KEYWORDS REG STERS
CONDI TI ONS L1 NENCS SCREENS
CONSTANTS LI TERALS SUBPROCS

FI LES MACROS SYSVARS
FMILABELS MNEMONI CS TYPES
FUNCTI ONS PROCEDURE PARAMS  VARI ABLES

| NDEXES PROCEDURES

CPU

DEFI NI TI ONS ONLY

DI RECTI VES

EXCLUDE

| NCLUDE

LANGUAGE

LI BRARY

A-10



SYNTAX SUMVARY
VOLUVE

VEM

OMT

PRIORI TY

PROGRAM

UNREF

SYSTEM

SYSTEM [ system]

VOLUNVE

VOLUMVE vol une [ . subvol ]

A-11



APPENDI X B
WARNI NG AND ERROR MESSAGES

Thi s appendi x contains a summary of all the warning and error
nessages t hat CROSSREF gener at es.

WARNI NG MESSAGES

War ni ng nessages indicate a mnor discrepancy in the operation of
CROSSREF. CROSSREF continues to execute the command. Warni ng
nessages are printed for your infornmation.

WArni ng nessages are either prefixed with "**** WARNI NG ****" or
di spl ayed exactly as shown in this appendi x.

Exclude list identifier not found in crossref - identifier

Cause: CRCSSREF pl aced the specified identifier on the ex-
clude list but was unable to find any references to
excl ude.

Recovery: This nmessage nerely infornms you of the situation; no
action is required.

B-1



WARNI NG AND ERROR MESSAGES
War ni ng Messages

Include list identifier not found in crossref - identifier

Cause:

Recovery:

CRCSSREF pl aced the specified identifier on the in-
clude list but was unable to find any references to
i ncl ude.

You m ght have specified the wong files for CROSSREF
to scan. If so, you can correct the problemw th a
subsequent SCAN conmmand.

No Cross-Reference informati on avail abl e

Cause:

Recovery:

B-2

You i ssued a GENERATE command wi t hout issuing a SCAN
command since the | ast GENERATE or CROSSREF startup.

| ssue a SCAN conmand before issuing the GENERATE
conmand.




WARNI NG AND ERROR MESSAGES
Error Messages

ERROR MESSAGES

Error nessages indicate that CROSSREF is unable to execute a
conrmand for some reason. You must correct the situation before
CRCOSSREF can execute the conmmand.

Error nessages are either prefixed with "**** ERROR ****" or
di spl ayed exactly as shown in this appendi x.

Conpi | er Communi cati on Lost

Cause:

Recovery:

The conpiler process halted for sone reason. CROSSREF
al so generates this nessage when the processor running
the conpiler fails.

Exam ne the conpiler error file with the ERRORS
conmand.

Crossref: Conpiler version not conpatible

Cause:

Recovery:

CRCSSREF attenpted to run an invalid version of the
conpiler. If you did not set the PROGRAM attri bute
speci fication, then the version of the conpiler on

the system and vol une that you are using was not
updated to run with CROSSREF. If you did set the
PROGRAM attri bute specification, then the conpiler you
specified is not conpatible wth CROSSREF.

Ei t her update the conpiler on $SYSTEM SYSTEM or

specify a valid version of the conpiler in the PROGRAM
attri bute specification
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WARNI NG AND ERROR MESSAGES

Err

or Messages

Ef fective input record is too |ong

Cause: You entered a line greater than 528 characters.

Recovery: Break the line into several comands and reissue it.

file-error-nessage (error-nunber) file-nane

Cause: CRCOSSREF produces this error when it encounters a

GQUARDI AN file error on one of the files that it is
scanni ng.

Recovery: See the (perator Messages: Console Format for a

description of the error.

Identifier found in exclude |ist

Cause: The identifier specified in the | ast SET | NCLUDE

command was al ready on the exclude list. CROSSREF
i gnores the command, and the identifier remains on the
exclude list.

Recovery: |If you want to place the identifier on the include

B-4

list, you nmust first reset the exclude list.



WARNI NG AND ERROR MESSAGES
Error Messages

I denti fi

er found in include Iist

Cause: The identifier specified in the | ast SET EXCLUDE
command was al ready on the include list. CROSSREF
i gnores the command, and the identifier remains on the
include list.

Recovery: |If you want to place the identifier on the exclude
list, you nmust first reset the include list.

Identifier too | ong

Cause: You specified an identifier nane greater than 31
characters.

Recovery: You nust limt identifier nanes to 31 characters.
This rule does not interfere with any | anguage's rul es
for synbol nanes, since all |anguages supported by
Tandemrequire that the first 31 characters be uni que
for all identifiers.

Illegal LOG file - ignored

Cause: The LOG file specified was the same as the current
INfile or QUT file. CROSSREF continues using only
the current OUT file for printing output and error
nmessages.

Recovery: Specify a log file whose nanme is not the sane as the

name of the current INfile or OQUT file.
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WARNI NG AND ERROR MESSAGES
Error Messages

Il1legal OBEY file - ignored
Cause: The OBEY file specified was the sane as the current
INfile. CROSSREF continues readi ng commands fromthe
current INTfile.
Recovery: Reissue the command with the correct file nane.
Illegal OQUT file - ignored
Cause: The OQUT file specified in the |ast command was the
same as the current INfile. CROSSREF continues using
the current QUT file.
Recovery: Reissue the command with a valid file nane.
| nt eger conversion error
Cause: You entered an invalid nunber for an attribute
speci fication.
Recovery: Al nunbers nust be entered as decinal integers

B-6

within the range specified for the given attribute
speci fication.



WARNI NG AND ERROR MESSAGES
Error Messages

I nval i d

file nane

Cause:

The file name specified in the last command did not
conformto GUARDI AN st andar ds.

Recovery: Reissue the cormmand with a valid file nane.
I nval i d Subvol ume nane
Cause: The vol une or subvol une nanme specified in the |ast
conmand did not conformto GUARDI AN st andar ds.
Recovery: Reissue the command with a valid GUARDI AN vol une
and/ or subvol une nane.
I nval id syntax
Cause: You made an error typing the previous conmand.
Recovery: Exami ne the correct syntax for the conmand, and type

the conmand correctly. You can use FCto fix the
error.

B-7



WARNI NG AND ERROR MESSAGES
Error Messages

Invalid System nane

Cause: The system specified in the |ast command di d not
exi st, or the nane did not conformto GUARDI AN
st andar ds.

Recovery: Reissue the command with a valid GUARDI AN syst em narne.

Newpr ocess error error-number [ , file-error-nunber |

Cause: An error occurred while CROSSREF was attenpting to
start the conpiler. The cause of the error depends
on the error nunber specified in the error nessage.
If the newprocess error represents a file nmanagenent
error, then that error nunber is displayed al so.

Recovery: See the (perator Messages: Console Format for a
description of the error.

No hel p avail abl e for conmand

Cause: The command specified has no hel p nessage associ at ed
with it. You m ght have m sspelled the command.

Recovery: Type HELP to get a list of all CROSSREF commands.
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WARNI NG AND ERROR MESSAGES
Error Messages

No | anguage specified, scan is aborted

Cause:

Recovery:

You did not set the LANGUAGE attri bute before issuing
a SCAN conmand.

Specify the LANGUAGE attribute in a SET command or in
a SCAN conmand.

OBEY nesting exceeds maxi nmum

Cause:

Recovery:

You attenpted to nest your OBEY files greater than
four deep.

Only four OBEY files can be active at any one tine.
CRCSSREF i gnores the fifth OBEY command and conti nues
executing commands fromthe fourth OBEY file.

SORT error error-nunber
An error has occurred with the SORT/ MERGE product

Cause:

Recovery:

CRCSSREF encountered a SORT error while sorting its
out put .

See the SORT/MERGE Users Quide for a description of
the error.
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WARNI NG AND ERROR MESSAGES
Fatal Error Messages

Unterm nated conti nuation |ine

Cause: You placed a continuation character at the end of a
line, but the line was foll owed by an end of file.

Recovery: Either type the line with no continuation character
or conplete the conmand on the followi ng |ine before
term nating input.

Unterm nated string

Cause: You failed to put a closing quote on a DI RECTI VES
attri bute specification

Recovery: Reissue the command with a closing quote included.
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WARNI NG AND ERROR MESSAGES
Fatal Error Messages

FATAL ERROR MESSAGES

The following is a list of fatal error nessages generated by
CROSSREF. Fatal errors indicate situations in which CROSSREF
cannot continue operation. Wen CROSSREF encounters a fatal
error, it displays an error nmessage to indicate the cause and
halts all processing.

Fatal error messages are either prefixed with "**** FATAL ERROR
***x" or displayed exactly as shown in this appendi x.

ALLOCATESEGVENT on vol/ failed due to | ack of space

Cause: CRCSSREF coul d not allocate the swap file for its
ext ended nmenory segnment on the indicated vol une be-
cause there was insufficient disk space.

Recovery: Set the SWAPVOL paramto a disk volune that has nore
space.

ALLOCATESEGVENT on vol/ failed with error error

Cause: CRCSSREF coul d not allocate the swap file for its
ext ended nmenory segnment on the indicated vol une be-
cause the |isted GUARDI AN error occurred.

Recovery: The recovery nethod depends on the error. See the

per at or Messages: Consol e Format for a description
of the error.
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WARNI NG AND ERROR MESSAGES

Fatal Error

Messages

| nt er nal

error at P=%address

Cause: This is a CROSSREF internal error.

Recovery: |If you get this error, contact your Tandem representa-
tive. Save all input and output files, and, if no LOG
file was produced, record all conmmands issued prior to
the error.

Paging file error: error nunber

Cause: CRCSSREF encountered an error on one of its tenporary
files. The cause of the error depends on the exact
error nunber |i sted.

Recovery: See the (perator Messages: Console Format for a
description of the error.

Trap % at p=%p- addr

Cause: CRCSSREF has failed due to a run-tinme trap. nis a
two digit trap nunber in octal notation and p-addr is
the five digit CROSSREF code | ocation where the trap
occurred. See the GUARDI AN Progranmer’s @i de for a
description of the trap nunber.

Recovery: This nessage appears as a result of a CROSSREF
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internal error. |If you get this nessage, contact your
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WARNI NG AND ERROR MESSAGES
Fatal Error Messages

Unable to allocate nmenory; swap file error = error

Cause:

Recovery:

CRCSSREF was unable to allocate the additional nenory
needed to conplete the cross-reference.

The recovery action depends on the three-digit
GUARDI AN error nunber listed in the error nessage.
See the (perator Messages: Console Format for a
description of the error nessage. Changi ng vol unes
with the SWAPVOL param ni ght elimnate the problem
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| NDEX

Al phabet nanes
coBOL8S  7-2
COBOL85 conpiler attribute 7-13
coBOL 74 6-2
COBOL 74 conpiler attribute 6-13
SCREEN COBOL 11-2

Arrays

FORTRAN 9-2

Attrib
Attrib
di s
lis

res
sav
spe

ute list 3-4

ute specifications

pl aying 4-41/44

t of

CLASS 4-22, 4-25, 4-28/30, 4-35/36, 4-41/42
CPU 4-23, 4-25, 4-30, 4-36, 4-42
DEFI NI TIONS ONLY 4-23, 4-25, 4-30, 4-36, 4-42
DI RECTI VES 4-23, 4-25, 4-30, 4-36, 4-42
EXCLUDE 4-23, 4-31, 4-37, 4-42

| NCLUDE 4-23, 4-31, 4-37, 4-42

LANGUAGE 4-23, 4-25, 4-31, 4-37, 4-42

LI BRARY 4-23, 4-26, 4-32, 4-38, 4-42

MEM 4-23, 4-26, 4-32, 4-38, 4-43

OMT 4-23, 4-32, 4-38, 4-43

PRICRITY 4-24, 4-26, 4-32, 4-38, 4-43
PROGRAM 4-24, 4-26, 4-33, 4-39, 4-43

UNREF 4-24, 4-26, 4-33, 4-39, 4-43

toring 4-22/24
ing 4-25/27
ci fying

SCAN command 4-28/ 34
SET command 4-35/40

summary of 4-3/4

BLOCK

DATA subpr ogr ams

FORTRAN 9-2
BLOCKDATAS identifier class
FORTRAN 9-2

TAL
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| NDEX

BLOCKS identifier class
FORTRAN 9-2
Pascal 10-2

data types 5-2
default settings 5-2
identifier classes
CONSTANTS 5-2
FUNCTI ONS 5-2
MACROS 5-2
TYPES 5-2
VARI ABLES 5-2
sanple identifier listing 5-6/9
sanpl e program 5-3/4
CLASS attribute specification
di splaying 4-41/42
restoring 4-22
saving 4-25
speci fyi ng
SCAN conmmand 4-28/ 30
SET command 4-35/ 36
Cl ass nanes
coBOL8S  7-2
COBOL85 conpiler attribute 7-13
COBOL85
conpi l er attributes
al phabet - nanme 7-13
cl ass-name 7-13
conditi on-name 7-13
dat a- name 7-14/15
external switch 7-16
file-name 7-15/16
i ndex-nanme 7-16
literals 7-17
mmenoni c- name  7- 17
par agr aph-name 7-17
program nane 7-18
section-name 7-18
synbol i c-character 7-18
conpiler directives 7-3
data types 7-2
default settings 7-2
identifier classes
CONDI TIONS  7-2
CONSTANTS  7-2
FILES 7-2
FUNCTIONS 7-2
| NDEXES 7-2
LI TERALS 7-2
MNEMONI CS 7-2
PROCEDURES 7-2
PROGLABELS 7-2
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| NDEX

VARI ABLES 7-2
sanple identifier listing 7-10/13
sanpl e program 7-5/9
coBOL 74
conpi l er attributes
al phabet - nane 6-13
condi ti on-name 6-13
dat a- name 6- 14/ 15
file-name 6-15/16
i ndex-name 6-16
literals 6-16
mmenoni c- namre  6- 16
par agr aph- name 6-17
section-nanme 6-17
conpiler directives 6-3
data types 6-2
default settings 6-2
identifier classes
CONDI TIONS  6-2
FILES 6-2
FUNCTI ONS 6-2
| NDEXES 6-2
LI TERALS 6-2
MNEMONI CS  6-2
PROCEDURES 6- 2
PROGLABELS 6-2
VARI ABLES 6-2
sanple identifier listing 6-10/13
sanpl e program 6-5/9
Conmand files
speci fying 4-18/19
Conmand | i nes
continuation 2-3, 2-4
maxi mum |l ength 2-3, 2-4
nmul ti pl e conmands 2-3, 2-4
COMMENT command 4-5, A-1
COVMMON bl ocks
FORTRAN 9-2
Compi | er
CPU
di splaying 4-42
restoring 4-23
saving 4-25
speci fying 4-30, 4-36
di agnosti c nessages 4-8
directive string
clearing 4-23
di splaying 4-42
saving 4-25
speci fying 4-30, 4-36
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| NDEX

execution priority
di splaying 4-43
restoring 4-24
saving 4-26
speci fying 4-32, 4-38
nmenory page setting
di splaying 4-43
restoring 4-23
saving 4-26
speci fying 4-32, 4-38
programfile setting
di splaying 4-43
restoring 4-24
saving 4-26
speci fying 4-33, 4-39
Conpi | er - dependent node 1-3
Condi ti on nanes
coBOL8S  7-2
COBOL85 conpiler attribute
coBOL 74 6-2
COBOL 74 conpiler attribute
SCREEN COBOL 11-2
CONDI TIONS identifier class
coBOL8S  7-2
coBOL 74 6-2
SCREEN COBOL 11-2
CONSTANTS identifier class
C 5-2
coBOL8S  7-2
FORTRAN 9-2
Pascal 10-2
TAL 12-2
CPU attribute specification
di splaying 4-42
restoring 4-23
saving 4-25
speci fyi ng
SCAN conmand 4- 30
SET command 4- 36
CROSSREF
exanpl es of operation 2-4/7
execution command 2-1/2
exiting 4-10
| ocation 2-1
nodes of operation 1-2, 1-3
product banner 2-3
work files 2-2
CROSSREF conmmands
list of
COWENT 4-5, A-1
ENV 4-6/7, A1
ERRORS 4-8/9, A1
EXIT 4-10, A-2
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FC 4-11, A-2
GENERATE 4-12/13, A-2
HELP 4-14/15, A-2
LOG 4-16/17, A-2
OBEY 4-18/19, A-3
ouUT 4-20/21, A3
RESET 4-22/24, A-3/4
SAVE 4-25/27, A-4/5
SCAN 4-28/34, A-5-7
SET 4-35/40, A-7/9
SHOW 4-41/44, A-10/11
SYSTEM 4-45, A-11
VOLUME 4-46, A-11
summary of 4-1/2
CROSSREF out put
directing the output 4-12/13
format 3-1/7

Dat a BLOCKS
TAL 12-2

Dat a nanes
coBOL8s  7-2

COBOL85 conpiler attribute 7-14/15

coBOL 74 6-2

COBOL 74 conpiler attribute 6-14/15

SCREEN COBCOL 11-2
DEFI NEs
TAL 12-2
Definition reference 3-6/7

DEFI NI TIONS ONLY attribute specification

di splaying 4-42
restoring 4-23
saving 4-25
speci fyi ng
SCAN conmand 4- 30
SET command 4- 36
DI RECTI VES attribute specification
di splaying 4-42
restoring 4-23
saving 4-25
speci fyi ng
SCAN conmand 4- 30
SET command 4- 36
Di spl ayi ng
attribute specifications 4-41/44
command syntax 4-14
envi ronnent paraneters 4-6
Dunmry procedures
FORTRAN 9-2
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| NDEX

Editi ng commands 4-11
End-of -Fil e
character 2-3
conmand 2-3
Enunmer ati on constants
C 5-2
ENV command 4-6/7, A1
Envi ronnent paraneters
di splaying 4-6
setting
LOG 4-16
SYSTEM 4-45
VOLUME 4-46
Error nessages B-3/13
ERRORS command 4-8/9, A-1
EXCLUDE attribute specification 4-23, 4-31, 4-37, 4-42
EXCLUDE | i st
adding identifiers to
SCAN command 4-31
SET command 4- 37
di splaying 4-42
enptying 4-23
EXIT command 4-10, A-2
EXTENDED BASI C
data types 8-2
default settings 8-2
identifier classes
FUNCTI ONS 8-2
KEYWORDS 8-2
LI NENOS 8-2
LI TERALS 8-2
SYSVARS 8-2
VARI ABLES 8-2
sanple identifier listing 8-6/8
sanpl e program 8-5
External sw tch
COBOL85 conpiler attribute 7-16

FC command 4-11, A-2

file

list 3-1/2

nane
filelist 3-1/2
identifier header 3-4
identifier reference lines 3-6

nunber
filelist 3-1/2
identifier header 3-4
identifier reference lines 3-6
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Fil e names
coBOL8S  7-2
COBOL85 conpiler attribute 7-15/16
coBOL 74 6-2
COBOL 74 conpiler attribute 6-15/16
FILES identifier class
coBOL8S 7-2
coBOL 74 6-2
FMILABELS i dentifier class
FORTRAN 9-2
FORTRAN
data types 9-2
default settings 9-2
identifier classes
BLOCKDATAS 9-2
BLOCKS 9-2
CONSTANTS 9-2
FMILABELS 9-2
FUNCTIONS 9-2
I NLINES 9-2
LI TERALS 09-2
PROCEDURE PARAMS 9-2
PROCEDURES 9-2
PROGLABELS 9-2
SUBPROCS 9-2
VARI ABLES 9-2
sanple identifier listing 9-6/8
sanpl e program 9-5
FUNCTI ON subpr ogr ans
FORTRAN 9-2
Functi ons
C 5-2
EXTENDED BASI C 8-2
FUNCTI ONS i dentifier class
C 5-2
coBOL8S  7-2
coBOL 74 6-2
EXTENDED BASI C 8-2
FORTRAN 9-2

GENERATE command 4-12/13, A-2
GOTO | abel s
Pascal 10-2

HELP command 4-14/15, A-2

| dentifier classes
defaults 3-8
di splaying 4-41/42
[ist of
BLOCKDATAS 4-22, 4-29, 4-35, 4-42
BLOCKS 4-22, 4-29, 4-35, 4-42
CONDI TIONS 4-22, 4-29, 4-35, 4-42
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CONSTANTS 4-22, 4-29, 4-35, 4-42
FI LES 4-22, 4-29, 4-35, 4-42
FMITLABELS 4-22, 4-29, 4-35, 4-42
FUNCTI ONS 4-22, 4-29, 4-35, 4-42
| NDEXES 4-22, 4-29, 4-35, 4-42
| NLI NES 4-22, 4-29, 4-35, 4-42
KEYWORDS 4-22, 4-29, 4-35, 4-42
LI NENOCS 4-22, 4-29, 4-35, 4-42
MACRCS 4-22, 4-29, 4-35, 4-42
MNEMONI CS  4-22, 4-29, 4-35, 4-42
PROCEDURE PARANMS 4-22, 4-29, 4-35, 4-42
PROCEDURES 4-22, 4-29, 4-35, 4-42
PROGLABELS 4-22, 4-29, 4-35, 4-42
REA STERS 4-22, 4-29, 4-35, 4-42
SCREENS 4-22, 4-29, 4-35, 4-42
SUBPROCS 4-22, 4-29, 4-35, 4-42
SYSVARS 4-22, 4-29, 4-35, 4-42
TYPES 4-22, 4-29, 4-35, 4-42
VARl ABLES 4-22, 4-29, 4-35, 4-42
restoring 4-22
saving 4-25
speci fyi ng
SCAN command 4-28/ 30
SET command 4- 35/ 36
used by C 5-2
used by COBOL8S 7-2
used by COBOL 74 6-2
used by EXTENDED BASIC 8-2
used by FORTRAN 9-2
used by Pascal 10-2
used by SCREEN COBOL 11-2
used by TAL 12-2
| dentifier header
attribute list 3-4
file name 3-4
file nunmber 3-4
identifier nane 3-3
identifier qualifier 3-3
| i ne nunber 3-4
Identifier reference |lines
file name 3-6
file nunber 3-6
| i ne nunber 3-6
reference codes 3-6/7
I NCLUDE attribute specification 4-23, 4-31, 4-37, 4-42
| NCLUDE | i st
adding identifiers to
SCAN command 4-31
SET command 4-37
di splaying 4-42
enptying 4-23
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| ndex nanes
coBOL8S  7-2
COBOL85 conpiler attribute 7-16
CcoBOL 74 6-2
COBOL 74 conpiler attribute 6-16
I ndex registers
TAL USE statenents 12-2
| NDEXES i dentifier class
coBOL8S  7-2
CcoBOL 74 6-2
I nline functions
FORTRAN 9-2
I NLI NES identifier class
FORTRAN 9-2
Input file
recordi ng coments for input 4-5
Interacti ve node 2-3
| nvocation reference 3-6/7

KEYWORDS i dentifier class
EXTENDED BASIC 8-2

LABELs
TAL 12-2
Label s

execut abl e statenments in FORTRAN 9-2

FORMAT statenents in FORTRAN 9-2
LANGUAGE attri bute specification
clearing 4-23
di splaying 4-42
saving 4-25
speci fyi ng
SCAN command 4-31
SET command 4- 37

Languages conpati ble with CROSSREF 1-2

LI BRARY attri bute specification
clearing 4-23
di splaying 4-42
saving 4-26
speci fyi ng
SCAN conmand 4- 32
SET command 4- 38
Li ne nunber
identifier header 3-4
identifier reference lines 3-6
LI NENCS i dentifier class
EXTENDED BASI C 8-2
LI TERALs
TAL 12-2
Literals
COBOL85 conpiler attribute 7-17
COBOL 74 conpiler attribute 6-16

| NDEX
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LI TERALS identifier class
coBOL85 7-2
COBOL 74 6-2
EXTENDED BASI C 8-2
FORTRAN 9-2
SCREEN COBCOL 11-2
LOG command 4-16/17, A-2

MACROS identifier class
C 5-2
TAL 12-2
MEM attribute specification
di splaying 4-43
restoring 4-23
saving 4-26
speci fyi ng
SCAN conmmand 4- 32
SET command 4- 38
Messages
error B-3/10
fatal B-10/13
warning B-1/2
M scel | aneous references 3-6/7
Mhenoni ¢ nanes
coBOL8S  7-2
COBOL85 conpiler attribute 7-17
CcoBOL 74 6-2
COBOL 74 conpiler attribute 6-16
SCREEN COBOL 11-2
MNEMONI CS i dentifier class
coBOL8S  7-2
CcoBOL 74 6-2
SCREEN COBOL 11-2
Modes of operation
conpi | er-dependent 1-3
stand-al one 1-3

Naned constants
FORTRAN 9-2
Pascal 10-2

Non- publi ¢ vari abl es
Pascal 10-2

Noni nteractive node 2-4

Nonnuneri c constants
coBOL85S  7-2
COBOL 74 6-2
SCREEN COBCOL 11-2

Nont enpl at e STRUCTs
TAL 12-2

Nuneri ¢ constants
coBOL85S  7-2
COBOL 74 6-2
SCREEN COBCOL 11-2
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OBEY command 4-18/19, A-3

OMT attribute specification 4-23, 4-32, 4-38, 4-43

OMT I|ist
adding files to
SCAN command 4- 32
SET command 4- 38
di splaying 4-43
enptying 4-23
OUT command 4-20/21, A-3
Qut put listing
directing the output 4-12/13
format 3-1/7
Qutput listing file 4-20

Par agr aph nanes
coBOL8S 7-2
COBOL85 conpiler attribute 7-17
coBOL 74 6-2
COBOL 74 conpiler attribute 6-17
SCREEN COBOL 11-2
Paranmeter reference 3-6/7
PARAVETERS
FORTRAN 9-2
Pascal
data types 10-2
default settings 10-2
identifier classes
BLOCKS 10-2
CONSTANTS 10-2
PROCEDURES 10-2
PROGLABELS 10-2
TYPES 10-2
VARI ABLES 10-2
sanple identifier listing 10-6/9
sanpl e program 10-3/4
PRICRITY attribute specification
di splaying 4-43
restoring 4-24
saving 4-26
speci fyi ng
SCAN command 4- 32
SET command 4- 38
PROCEDURE PARAMS i dentifier class
FORTRAN 9-2
TAL 12-2
PROCEDURES i dentifier class
coBOL8S  7-2
coBOL 74 6-2
FORTRAN 9-2
Pascal 10-2
SCREEN COBOL 11-2
TAL 12-2

| NDEX
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PROCs
TAL 12-2
PROGLABELS i dentifier class
coBOL8S  7-2
CcoBOL 74 6-2
FORTRAN 9-2
Pascal 10-2
SCREEN COBOL 11-2
TAL 12-2
PROGRAM attri bute specification
di splaying 4-43
restoring 4-24
saving 4-26
speci fyi ng
SCAN command 4- 33
SET command 4-39
Pr ogr am nanes
coBOL8S  7-2
COBOL85 conpiler attribute 7-18
CcoBOL 74 6-2
SCREEN COBOL 11-2
Public vari abl es
Pascal 10-2

Read reference 3-6/7
Recor ds
FORTRAN 9-2
Ref erence codes
blank 3-6/7
D 3-6/7
| 3-6/7
M 3-6/7
P 3-6/7
W 3-6/7
REG STERS i dentifier class
TAL 12-2
RESET command 4-22/24, A-3/4
Rout i nes
coBOL85S 7-2
COBOL 74 6-2
Runni ng CROSSREF
conpi | er-dependent node 1-3
interactive node 2-3
i nvoking 2-1/2
noni nteracti ve node 2-4
st and- al one npde 1-3

SAVE command 4-25/27, A-4/5
SCAN command 4-28/34, A-5/7
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SCREEN COBOL

data types 11-2

default settings 11-2

identifier classes
CONDI TIONS  11-2
LI TERALS 11-2
MNEMONI CS  11-2
PROCEDURES 11-2
PROGLABELS 11-2
SCREENS 11-2
VARI ABLES 11-2

sanple identifier listing 11-9/12

sanpl e program 11-4/8
Screen nanes
SCREEN COBOL 11-2
SCREENS identifier class
SCREEN COBOL 11-2
Secti on nanes
coBOL8S  7-2
COBOL85 conpiler attribute
CcoBOL 74 6-2
COBOL 74 conpiler attribute
SCREEN COBOL 11-2
SET command 4-35/40, A-7/9
SHOW command 4-41/44, A-10/11
St at enent functions
FORTRAN 9-2
STRUCT t enpl at es
TAL 12-2
SUBPRCCs
TAL 12-2
SUBPRCCS i dentifier class
FORTRAN 9-2
TAL 12-2
SUBRQUTI NE subpr ogr ans
FORTRAN 9-2
Synbol i ¢ characters
coBOL8S  7-2
Synbol i c- charact er
COBOL85 conpiler attribute
SYSTEM command 4-45, A-11
System vari abl es
EXTENDED BASIC 8-2
SYSVARS identifier class
EXTENDED BASIC 8-2

TAL
data types 12-2
default settings 12-2

7-18
6-17

7-18

| NDEX
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identifier classes
BLOCKDATAS 12-2
CONSTANTS 12-2
MACROS 12-2
PROCEDURE PARAMS 12-2
PROCEDURES 12-2
PROGLABELS 12-2
REG STERS 12-2
SUBPROCS 12-2
TYPES 12-2
VARI ABLES 12-2

sanple identifier listing 12-7

sanpl e program 12-5

TYPES identifier class

C 5-2

Pascal 10-2

TAL 12-2

Unnaned constants
FORTRAN 9-2
UNREF attribute specification
di splaying 4-43
restoring 4-24
saving 4-26
speci fyi ng
SCAN command 4- 33
SET command 4-39

Vari abl es
FORTRAN 9-2
VARI ABLES identifier class
C 5-2
coBOL85S 7-2
COBOL 74 6-2
EXTENDED BASI C 8-2
FORTRAN 9-2
Pascal 10-2
SCREEN COBCOL 11-2
TAL 12-2
VOLUVE command 4-46, A-11

Warni ng nessages B-1/2
work files, CROSSREF 2-2
Wite reference 3-6/7

#def i nes
C 5-2
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