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Summary of Amendments Number 1 

Date of Publication: November, 1972 
Form of Publication: Revision, SC28-6861-1 

eMS Installation Information 

New: Programming Feature 

With this release, the FORTRAN IV (H Extended) Compiler and the Mod II 
Library can be installed under CMS. Storage estimates information for the 
compiler and library under CMS has been added to the "Storage Estimates" 
section. A detailed step-by-step description of CMS installation procedures has 
been included in the "Installation Procedures" section. A sample compiler 
output listing has been added to Appendix B. 

Revised Distribution Tape Format 

Specification Change 

To accommodate CMS files, the format of the distribution tape for the compiler 
and library has been revised. The new format is described in the "Installation 
Procedures" sections. 

Additional Compiler Default Options 

New' Programming Feature 

The ADSIZE and CMSIZE options have been added to the FORTRAN macro 
instruction. They control the default size of the compiler address constant table 
(NADCON) and the backward connection table (CMAJOR). Information has been 
added to the section "Coding the FORTRAN Macro Instruction". 

Editorial changes having no technical significance are not noted here. 

Specific changes to the text as of this publishing date are indicated by a vertical bar to the left of 
the text. These bars will be deleted at any subsequent republication of the page affected. 



Summary of Amendments 

Date of Publication: November, 1974 

Form of Publication: Revision, SC28-6861-2 

FORTRAN Macro Name Changed to FORTRANX 

New: Programming and Documentation 

Number 2 

The name of the FORTRAN macro has been changed to FORTRANX so that installations 
using more than one of the H level FORTRAN compilers will not have more than one 
installation macro with the same name. 

New and Changed FORTRANX Macro Instruction Options 

New: Programming and Documentation 

The new options COMDUMP, COMOPTS, COMOVLY, COMPSYS, INSTERR, NAME, 
PERMXL, SIZE, SORFLAG, SORTERM, and TRACE, have been added to the FORTRANX 
macro instruction. Changes have been made to the values that may be specified in the 
existing OBJID, ADSIZE, and CMSIZE options. 

Revised Discussion of Installation Procedure Messages 

New: Programming and Documentation 

The text of messages produced by the new FORTRANX macro instruction options has been 
included, and the discussion of compiler error messages has been deleted. 

Revised Number of OS Files on Compiler Distribution Tape 

New: Programming and Documentation 

The number of files has been increased from 6 to 7 to include alternate OS cataloged 
procedures. Changes have been made to the discussion of user-written procedures to 
install the compiler and library. 

CMS Installation Example 

.Maintenance: Programming and Documentation 

An example showing how to install the compiler from a terminal has been included. 
Additionally, a number of minor changes to the procedure for installing the compiler have 

been made. 

~V~1 I=ORTI IR ~p.r.ondarv Storaae Reauirements 

Maintenance: Documentation Only 

The number of directory records and 3330 disk tracks required for the SYS 1.FORTLIB 

library has been increased. 

SYSLI N DO Statement Blocking Factor 

Afaintenance: Documentation Only 

A brief new section has been added describing how to change the blocking factor for the 
SYSLIN DD statement. 

Editorial changes having no technical significance are not noted here. 

Specific changes to the text as of this publishing date are indicated by a vertical bar to the left of the 
text. Thesc bars will be deletcd at any ~ubscquent repUblication of the page affected. 



This publication is designed for system 
proqrammers and planners who supervise t_he 
qeneration and maintenance of an 
installation's operating system. It 
describes the installation procedures 
required for the FORTRAN IV (H Extended) 
compiler and the FORTRAN IV Library (Mod 
II) • 

There are five maior sections in this 
publication as follows: 

• Introduction 

• Installation Procedures 

• Storaqe Estimates 

• System Planning 

• Appendixes 

The "Introduction" contains an overview 
of the installation procedures and general 
information about the FORTRAN IV (H 
Extended) compiler and the FORTRAN IV 
Library (Mod II). 

The "Installation Procedures" section is 
divided into two parts. The first part 
describes how to install the compiler under 
OS and VM/370 and the second part describes 
how to install the library under os and 
VM/370. 

Th~ "Storage Estimates" section contains 
dynamic and secondary storage requirements 
for the compiler and library. 

The "System Programming" section is 
divided into three parts. The first part 
describes how to modify OS Release 19 for 
installing the compiler and library. The 
second part describes how to create and 
alter t~e option table for the Extended 
Error Handling facility. The third part 
describes how to concatenate data sets 
using the link library list under os. 

The "Appendixes" section is divided into 
three parts. Appendix A lists the modules 
comprising the FORTRAN IV (H Extended) 
compiler and the FORTRAN IV Library (Mod 
II). In addition, information for 

PhEFlICE 

obtaining the ;nodule lengths is included. 
Appendix B describes the samplE- FOf<.'lRAN 
programs that are punched during the 
installation procedure to verify the 
installation of the FOkTrtAN IV (H Extended, 
compiler and tne FCRTRhN IV Library (Nod 
II). hppendix C lists diagnostic messagEs 
pro:iuced to check the coding of the FOkTRAN 
and FOR'ILIB macro instructions. 

It is assumed that users of the as are 
familiar with the infornation in these 
pUblications: 

IBM System/360 Operating System 
Messages and Codes 
Order No. GC28-663l 

OS/VS Message Library: 
VSl System Messages 
Order No. GC38-l00l 

OS/VS Message Library: 
VSl System Codes 
Order No. GC38-l003 

OS/VS Message Library: 
VS2 System Messages 
Order No. GC38-l002 

OS/VS Message Library: 
VS2 System Codes 
Order No. GC38-l008 

IBM System/360 Operating System 
Operator's Reference 
Order No. GC28-669l 

Operator's Library: 
OS/VSl Reference 
Order No. GC38-0ll0 

Operator's Library: 
OS/VS2 Reference 
Order No. GC38-02l0 

IBM OS/MFT and OS/MVT Utilities 
Order No. GC28-6586 

IBM System/360 Operating System 
Job Control Language Reference 
Order No. GC28-6704 



OS/VS JCL Reference 
Order No. GC2B-061B 

OS/VS JCL Services 
Order No. GC2B-06l7 

IBM OS System Generation 
Order No. GC2B-6554 

OS/VSl System Generation Reference 
Order No. GC26-379l 

OS/VS2 System Generation Reference 
Order No. GC26-3792 

It is assumed that users of IBM VM/370 
are familiar with the information in these 
publications: 

IBM Virtual Machine Facility/370 
Introduction 
Order-No~-GC20-1800 

IBM virtual Machine Facility(11Q 
~!~~~~~q_~~1_§y~t~~_~~~~t~t!2~_~~!Q~ 
Order No. GC20-1801 

!~~_Y~tt~~!_~~£~~~~_~~£!!!tY~11Q_£2illm~~~ 
~~~q~~g~_~~~t~~_~~~Q~ 
Order No. GC20-1804 

IBM Virtual Machine Facility/370 
EDIT Guide 
Order NO.-GC20-1805 

IBM Virtual Machine Facility/370 
Operator's Guide 
Order No. GC20-1806 

IBM Virtual Machine Facility/370 
Terminal User's Guide 
Order No. GC20-1810 

Related Publications 

The following publication contains general 
information about the FORTRAN IV (H 

Extended) compiler and Mod II library: 

FORTRAN Program Products for OS and the 
CMS Component of VM/370, 
General Information 
Order No. GC28-6884 

Additional information pertaining to the 
use of the FORTRAN IV (H Extended) compiler 
and the FORTRAN IV Library (Mod II) once 
they are installed can be found in these 
publications: 

IBM OS FORTRAN IV (H Extended) 
Compiler Programmer's GU1de 
Order No. SC28-6852 

IBM OS FORTRAN IV Library 
Mathematical and Service Subprograms 
Order No. GC28-68lB 

IBM OS FORTRAN IV Mathematical and 
Servic~ Subprograms 
Supplement for Mod I and Mod II 
Libraries 
Order No. SC28-6864 

IBM OS FORTRAN IV (H Extended) 
Comp1ler and Library (Mod II) 
Messages 
Order No. SC28-6865 
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This pUblication contains installation procedures and reference material 
for system programmers and planners for installing the FORTRAN IV tH 
Extended) compiler and the FORTRAN IV Library (Mod II). 

The FORTRAN IV (H Extended) compiler and the FORTRAN IV Library (Mod 
II) are problem programs that run under the IBM Operating system or the 
Conversational Monitor System (eMS) component of VM/310~ They function 
independently of each other and are installed separately. Each program 
is distributed on its own tape that contains the compiler and library 
n,odules, control statements necessary for installation, and test 
programs for verifying the installation procedures. However; a 
user-written procedure, which is described in this publication, 
containinq items that are dependent upon the facilities available at 
your installation is required to pre~are the systew prior to running the 
distribution tapes. Additional system preparation is required for the 
library when an option table must be created or altered for the Extended 
Error Handling feature. 

FORTRA~ IV (H EXTENDED) COMPIL~~ 

'Ihe FORTRA~'J IV (H :E.xtE~nded) compilpr processes proqran-,s written in thE' 
FOR'I'~AN languaqe and produces object modules that are suitable as input 
to the linkage editor for SUbsequent execution on Systen~3bO and 
System/370 machines. Optionally, tne compiler is ablE- to produce 
optimized object modules, perform pr~cision conversion, ~rocess ~xtenJed 
precision quantities, and process extensions to tnt? l?C;~TKl\N IV language. 
Furthermore, a set of seven cataloged procedures provides a variety of 
compile, link edit, loae, and execute control statwents for t.he 
compiler. For information on usinq the compiler once it is installed 
see the publications OS FORTRAN IV (H Extended) Programmer's 
Guide, Order No. SC28-6852 or IBM virtual Machine Facility/370 
Terminal User's Guide for FORTRAN Program Products, Order No. 
cro"lo_c.oa1 
,,;;>\.,..~u UUJ ..... 

FO~TRAN IV LIExARY (MOD II) 

1'he FOt{'T~A!~ IV Library (Mac II' contCiins matJ1t:.:'matical, service, and 
interface routines. The library is designed to SUDport the extended 
precision, automatic precision increas~, and asynchronous input/outlut 
(for OS only), features of the FO.t{TRAN IV langua(~E:-. for informaticn 
OE'scr i bina t:J.f: var iO'lS t·}oc II liDr~ ry routi nes, :..;~ e the ~uDlications 
OS FORTRAN IV Library -- Mathematical and'Service Subprograms, 
Order No. GC28-68l8 and OS FORTRAN IV Mathematical and Service 
Subprograms Supplement for Mod I and Mod II Libraries, Order No. 
SC28-6864. 

int roduction 7 





FORTKAN IV (H EXTENDED) COMPILER UtIDER Qe 

FORMAT OF THE FORTRAN IV (H EXTENDEDt COMPILER DISTRIBUTION TAPE 

Figure 1 describes the format of the distribution tape. 

r--------------T-------------------------------------------------------, 
I File Nwnber I Contents I 
~--------------t-------------------------------------------------------~ 

1 OS JCL 

·2 CMS File 

3 FORT RAN X Options Macro 

4 Compiler Object (TEXT) Decks 

5 OS Cataloged Procedures· 

6 Alternate OS Cataloged Procedures 

7 OS FORTRAN Sample Job L ______________ ~ _______________________________________________________ ~ 

Figure 1-. Files on the FORTRAN IV (H Extended) Compiler Distribution 
Tape 

REQUIREMENTS FO!{ COfvlPILFR INS'I'ALLATION UNDER OS 

• A System/360 or System/370 machine that can support the OS/HF'I' , 
OS/MVT, or OS/VS environments. 

• The distribution tape for the FOrtTRP.L~ IV \H £:'xt~nJeJ) compiler. 

• An installed qelease 20 and sUDsequent releases of O~ or a releas~ 
of OS/VS. (OS Release 19 USE.:rs see the section "CompilEr and 
Library Installation for OS rlelease 19 Users" for specific 
requirements. , 

• 176K bytes of main storage for processing the cOHlpiler distrinution 
tape. 

• Space availaDl~ on SYS1.LINKLI? or a private library for tne FOk1kAN 
IV (ri Extended) comniler (see TaDle 2 in the "Storage Estimates" 
section for SYS1.LINKLIB storage requirements). 

• Space available on SYS1. PROCLlr. Gr a private library for tne FO!<'l'RAN 
IV (H Extended) cataloaed nrocpdur~s (see Table 2 in the "Stcraqe 
Estimates" sect.ion fer -SYSi. P!-<.OCLIB storag~ requiren.t:>nts t. 

• The Il::3UPD'It: and. ISHF-HOG1"1 lltilitj prograrns. 

Installation Procedur~~ 9 



OVERVIEW OF THE COMPILER I NSTALLA'IIO,~ PROCEDURE UNDEK OS 

Compiler installation consists of th~ following st£psl 

1. Coding a us~r-written procedure to pr~par€ the ~yst€m for loadin~ 
th€ compiler distribution tape. 

2. Coding the FORTRANX macro in.truct.ion 

3. Loa1inq and running the user-written procedure and the compiler 
distribution tape. 

ti. Hunninq a sample FOR'I"AAN prO<!rarr. to veri fy the SUCCp.ss of the 
co~piler installation, 

Fiqure 2 illustrates the overall installation procedure, The st€PS 
for installing the compiler are discussed in detail in the following 
pa~aqraphs. 
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,--------------------_. -----------------------------------------------, 

o 
I I I 

Your 
tope 
unit 

I START RDR, cuul~'__c_on_SO_le_~ 

Readeii' 
punch 

An iBM SYSTEJ\I\f'360 
or IBM SYSTH,y'370 
that supports 
MFT or MVT 

Cataloged 
procedures 

SYS 1, PROC LIB 

FORTRAN 
(H Extended) 

Compiler 

SYS 1. lINKLIB 

listing of 
installation 
processing 

o 

~----------------------------------------------------------------------~ 

CD II Execute the procedure you have written to prepare the system for 
~~ loading the compiler distribution tape. I 
tlJ Issue a START RDR,cuu to load the tape, where cuu specifies the 

channel and unit address of the tape unit containing the 
distribution tape. CD Loading and running the distribution tape places the FORTRAN IV 
(H Extended) compiler into SYS1.LINKLIB anj the cataloged 
procedures into SYS1.PROCLIB, or private libraries. 

~ The distribution tape procedure punches a sample program deck 
(see "Runninq a Sample FORTRAN Program to V~rify the Success of 
the compiler Installation" for information on using this jeckJ. (!) A listing is printed that contains the system preparation 
procedure, the distribution tape run, the FORTRANX macro assembly 
listing, error messages, an6 a linkage editor map for the I 
compiler. I _______________________________________ ~ ______________________________ J 

Figure 2. FORTRAN IV (H Extended) Compiler Installation Under OS 

Installation Procedure~ 11 
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INSTALLING THE COMPILER UNDER OS 

CODING A USER-WRITTEN PROCEDURE TO PREPARE THE SYSTEM FOH LOADING 'IHE 
DISTRIBUTION TAPE 

Before you can run the distribution tape, you must prepare and run a 
car.d deck containing a 2-step job. The first step places into SYS1. 
PROCLIB a cataloged JCL procedure that identifies the procedure and 
linkage libraries that will contain the FORTRAN IV (H Extended) 
cataloqed procedures and compiler. The second step specifies the 
FORTRAN IV (H Extended) compiler default options that are to be 
installed using the FORTRM1X macro instruction. 

Fiqure 3 illustrates the 2-step job that is required to prepare the 
system for installing the compiler. The lettered statements contain 
fields (shown in lower case) that you must code based upon the 
facilities available at your installation. 

r--------------------------------------------------------------, 
I 
1/IFOK'IJOB JOB 
IIISTEPA EXEC 
IIISYSPRINT DO 

~
• 1/ISYSUT2 

IIISYSIN 
DD 
OD 

I. I ADD 
I IS'TEPABC ~'XEC 

IiIL tllSYSPRINT JD 
"'----;'IIPPLINK DD 

m/f
.fIPPPROC 

IIISYSIN 
• I • I 

11* 

DD 
on 
ENDUP 

IIISTEPB ~XEC 

IIISYSPRINT DO 
... AIISYSUT2 
..-- ~II 

III 
III 
IIISYSIN 

DD 

DD 

account.ing information, MSGLEVEL= (1,1.) 
PGM=lEBUPDTE,PARM=NEW 
SYSOUT=P. 
DSN=SYS1.P~OCLIB,DISP=OLD 
DATA 
NJI. ME= FOt{TXD~:F 
PG~l= I EhPROGIvj 
SYSOU'J.'=J\ 
DSN=linkaqe library na~e,DISP=(SHR,PA5S) 
D~N=procedure library nane,DISP=(SHR,PASS) 
t'UMl-':Y 

PGM=iEBUPDTE,PARM=NEW 
5YSOUT=A 
DSN=SYS1.PPOPTION,DISP=(NEW,CATLG», 
UNIT=uni t, VOL=SLt{=volume serial number, 
SPACE=(TRK, (tracks requir@d"directory 
recorjs) ) 

* I. I AD!) NAME=FORTRANX ,LIST=ALL 
1iI--~I~----------~.FORT~~X cnerandl,operand2,operand3, ••• 

I FtID 
I. I 6NDUP 
1/* 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I l _______________________________________________________________ J 

,lqure 3. User-~flr i t ten Proceri urE- for f'O!{T .Khl~ IV (H Extended) Compi lt~r 
Installation 
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EI 

II 

II 

An explanation of the lettered statements in Figure 3 follows: 

Supply any accounting information that your installation requires. 

If you wish to block this output, add OCB=BLKSIZE=value to this 
statement. 

Insert the name of the linkage library on which the compiler will 
reside (either SYS1.LINKLIB or a private linkage library). If the 
library you choose is not cataloged, add to this statement the 
volume serial number on which it resides. 

Note: The FORTRAN IV (H Extended) cataloged procedures assume that 
the compiler resides on SYS1.LINKLIB. If you are using a private 
library, you may concatenate it with SYSi.LINKLIB at initial 
program load (IPL) time or you may include in the JCL of any 
FORTRAN program that will use the compiler, a JOBLIB or STEPLIB DO 
stat.E'~ent that describes the private library on which the compiler 
res_~~3. dee the "Link Library List" section for information on 
cor:";, ~ .. :::":'" -.inq data sets with SYS1. LINKLIB or the publication IBr-J 
§y~tl.:';'1/3l)J Operating §ystem Job Control Language Reference, Order 
No. GC28-6704, for information on using the JOBLIB and S'l:EPLIB DD 
statements. 

Insert the name of the procedure library on which the cataloged 
procedures will reside (either SYS1.PROCLIB or a private procedure 
library) • 

To allocate space for the SYS1.PPOPTION data set, indicate the 
direct-access unit and voluIT'e Serial number on whici1 it will 
reside. Usinq Table 2 in th~ "Storage estimates" section, 
determine the number of tracks and directory records required by 
your device for SYS1.PPOPTION. 

Note: If a SYS1.PPOPTION data set already exists in your system, 
the STEPB SYSUT2 DO statement must be !~placed by: 

//SYSU'I2 DD DSN=SYS1.PPCP'IION,DISP=0LD 

rnnp the FORTP~~X macro instruction, specifying the compiler 
options that you wish to install as system default options (see the 
section "Coding the FORT RAN X Macro Instruction" for more detailed 
information). 
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CODING THE FORTRANX MACRO INSTRUCTION 

The FORTRANX macro instruction establishes the system defaults for the 
compiler options that can be specified by the FORTRAN programmer in the 
PARM parameter of the EXEC statement. These defaults will be assumed if 
the parameters are not coded in the PARr·t parameter by the FORTRAN 
programmer. In coding the FORTRANX macro instruction, all keyword 
operands (PUNCH, SORLIST, STORMAP, etc.) are optional and have their 
own defaults (the underlined values in Figure 4). For example, if the 
FORTRMIX macro instruction is coded as follows: 

FORT RAN X STORMAP-MAP ,LINECNT=55 ,OPT= 1 ,OBJID=GOSTf-1T 

the following systen, 1efaul ts for the FORTRAN IV tH Zxtended) contpiltr 
options are established: 

coded Generated 
Default Default EXElanation 

NODECK PUNCH operand was not coded. 

SOURCE SORLIS'I operand was not coded. 

MAP STORNAP oJ;E?rand specified hAP. 

OBJECT OBJPROG operant:'i was not coded. 

EBCDIC SOt{CODE operand was not coded. 

LlNECNT=:iS LINECNT operand specified ~5. 

ADSIZE=4096 ADSIZE operand was not coded. 

CMSIZE=408~ CMSIZE operand was not coded. 

NOLIST OBJLIST operand was not coded. 

GOSTMT OBJIB operand specified GOSTMT. 

o Pl'= 1 OPT operand specified 1. 

NOFORMAT SOREDI'!' operand was not coded. 

NO)ffiEF SORXREF OPERAND was not code:j. 

NOALC SORALC operand was not coded. 

NOANSF SORANSF operand was not coded. 
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Coded 
Default 

Generated 
Default 

COMPSYS=HVT 

OVERLAY 

TERt·lINAL 

SORFLAG=I 

NOCOMPAT 

NAME = !-1A I N 

SIZE=MAX 

NOLIST 

NODUMP 

NOXL 

TRACE=O 

Explanation 

Compiler will not be executed in a virtual 
storage system: the operands MVT, TSO, 
VS1, VS2, or CMS were not coded. 

NOOVERLAY operand was not coded. 

NOTER!1.INAL operand was not coded. 

All informational and diagnostic messages 
will be printed: the operands E or S were 
not coded. 

COMPAT operand was not coded. 

The name MAIN will be given to main 
programs, since no other name was coded. 

The compiler will use all the storage 
space available to it, since no storage 
space was coded. 

LIST operand was not coded. 

DUMP operand was not coded. 

XL operand was not coded. 

No information concerning internal 
compiler tables will be printed, since 
no value was coded. 

Furthermore, if all of the operand defaults are desired, code the 
FORTRANX macro without specifying any operands, as follows: 

FORT RAN X 

In this case, all of the underlined values in Figure 4 will be 
established as the system defaults for this compiler options. The 
following paragraphs describe in detail the FORTRruJX macro keyword 
operands and their respective parameters. 
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r------------T-----------------T---------------------------------------, 
Name Operation Keyword Operands and Parameters 

~------------+-----------------+---------------------------------------~ 

i 
I 
I 
I 
I 
I 
I 
I , 
I 
I , 
I 
I 
I 
I 

FORTRAN 
{

DECK } 
PUNCH= NODECK 

SORLIST= 
{SOURCE } 

NOSOURCE 

STORMAP= 
{HAP } 
~ 

OBJPROG= 
{OBJECT } 

NOOBJECT 

SORCODE= {BCD } 
EBCDIC 

LINECNT= {~~rnber} 
ADSIZE= 

{SiZe} 
4096 

{
SiZe} 

CMSIZE= ~ 

{
LIST } 

OBJLIST= NOLIST 

{ 
GOSTMT } 

OBJI D= NOGOST.MT 

OPT= {2,1 1 1 2} 

{
FORMAT } 

SOREDIT= NOFORMAT 

{XREF } 
SORXREF= NOXREF 

{ALC } 
SORALC= NOALC 

SORANSF= 

COMPSys= 

COMOVLY= 

'-' 

{
ANSF } 
NOANSF 

MVT 
MFT 
TSO 
VS1 
VS2 
CMS 

{
OVERLAY } 
NOOVERLAY 

{
TERMINAL } 

SORTERM= NOTERMINAL 

1 {II 
: ~vnr ~fiu-- l;, 
I JCOMPAT } 
I COMOPTS= tNOCOMPAT 
~ _______ -----l-----------------l--------------~------__________________ ~ 
IHotel All operands are optional; where a list of parameters is shown I 
l¥rEnin braces, only one may be chosen. The underlined parameters are I 
Ithe defaults. Any number of operands may be coded. When coding, I 
Icolumn 1 must be blank. The operation, FORTRANX, may appear anywhere 1 
lbefore column 72 but must precede the operands by at least one blank. I 
'The operands are separated by commas and may be continued on any I 
Inumber of cards as long as coluron 72 contains a nonblank character and \ 
'the following card begins in column 16. I \ ____________ ~ _________________________________________________________ J 

Piqure 4. Format of the FORTRANX Macro Instruction 

16 



r------------T-----------------T---------------------------------------, 
I Name I Operation I Keyword Operands and Parameters I 

-t------------+-----------------+---------------------------------------i 
FORT RAN X {name} 

NAME = MAIN 

SIZE 
SIZE= f.1AX 

{LIST l 
INSTERR= \NOLIST/ 

COMDUMP= {
DUMP } 
NODUMP 

PEP.MXL= {;~XL} 
{

ValUe} 
TRACE= 0 

~------------l-----------------l-------------=--------_________________ ~ 
INote: All operands are optional: where a list of parameters is shown I 
Iwithin braces, only one may be chosen. The underlined parameters are I 
Ithe defaults. Any number of operands may be coded. When coding, I 
Icolumn 1 must be blank. The operation, FORT RAN X , may appear anywhere I 
Ibefore column 72 but must precede the operands by at least one blank. I 
IThe operands are separated by commas and may be continued on any I 
Inumber of cards as long as column 72 contains a nonblank character and I 
Ithe following card begins in column 16. I L ______________________________________________________________________ J 

Figure 4. Format of the FORTRANX Macro Instruction 
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PUNCH 
controls the production of a puncheG deck of the object progra •• 

DECK 
specifies that a punched deck is to be produced. 

NODECK 
specifies that a punched deck is not to be produced. 

If the PUNCH operand is not coded, NODECK is assumed. 

SORLIST 
controls the production of a listing of the FORTRAN source program. 

SOURCE 
specifies that the listing is to be produced. 

NOSOURCE 
specifies that the listing is not to be produced. 

If the SORLIST operand is not coded, SOURCE is assumed. 

STORMAP 
controls the production of a map showing the relative location of 
variables. constants, etc., in the source program. 

specifies that the map is to be produced. 

NOMAP 
specifies that the map is not to be produced. 

If the STORMAP operand is not coded, N~~P is assumed. 

OBJPROG 
the production of input to the linkage editor from the program 
being compiled. 

OBJECT 
specifies that the source program is to be processed by the 
linkage e~itor after compilation. 

NOOBJECT 

If the OBJPROG operand is not coded, OBJECT is assumed. 

SORCODE 

18 

identifies the character set UStd to keypunch the source progra"~ 
to be compiled. 

BCD 
specifies the BCD character set. 

EBCDIC 
specifies the EBCDIC character set. 

If the SORCODE operand is not coded, EBCDIC is assumed. 



LI NECNT= nurnbe r 
specifies the number of lines to be printed on each page of the 
FORTRAN output listing. 

number 
is an integer from 01 to 200. 

If the LINECNT operand is not coded, a value of 60 is assumed. 

ADSIZE=size 
specifies the lenath of the address constant table! NADCON: in 
compiler CSECT, IFEAAD. This is a fixec-size table whose size is 
determined when the compiler is installed. The size that is 
specified for the table affects the number of address constants, 
parameters, and temporaries that the compiler can handle durina thp 
compilation of a source program. Its maximum size is 16384-byte~---
and its minimwr. is 1024 bytes. 'l'ne ::i.lz,.t; COmpll.er option has no 
effect on the size of this table once installed. It only affects 
available work space. 

size 
is an integer from 1024 to 16384, or it may be 
specified as .!!K, where!! is an integer from 1 to 16 and K 
represents 1024 bytes. 

If the ADSIZE operand is not coded,or if ADSIZE=I, a value of 4096 
is assumed. 

CMSIZE=size 
specifies the length of the backward connector table, C~~JOR, in 
compiler CSECT, IFEJAB. This is a fixed-size table whose size is 
determined when the compiler is installej. The size of the table 
affects the comoiler's ability to perform certain optimization 
operations. The table receives backward connector information for 
each block in the source program (a block is a unit of instructions 
under one uspr or compiler generated label). If this table is too 
small to accommodate all the blocks in a source program, that 
compilation will be affected as follows: 

• .No branching optimization will be performed (affects OPTI~IZE(l. 
and (2) options). 

• No text optimization will De performed (affects OPTIMIZE(2) 
option only). 

• Register ootimization will treat the entire program as a loop as 
it does for OPTIMIZE(l) (affects OPTI~IZE(2) option only). 

The result is longer and less efficient object code. The SIZE 
compiler option has no effect on the size of this table once 
installed. It only affects available work space. 

size 
is an integer from 1024 to 65536, or it may be specified as nK, 
where n is an integer from 1 to 65 and K represents 1024 bytes. 

If the CMSIZ~ operand i~ not coded or if CMSIZE=l, a value of 4088 
is assumed. 
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OBJLIST 
the production of a pseudo-assembler language listing of the object 
proqram. 

LIST 
specifies that the listing is to be produced. 

NOLIST 
specifies that the listing is not to be produced. 

If the OBJLIST operand is not coded, NOLIST is assumed. 

0&110 

OPT 

controls the assignment of internal statement numbers to subroutine 
calls and function references. 

GOSTMT 
specifies that statement numbers are to be assigned. 

NOGOSTMT 

o 

1 

2 

specifies that statement numoers are not to De assigned. 

If the OBJID operand is not coded, NOGOSTMT is assumed. 

controls ,the execution-time optimization of the object modules 
produced by the FORTRAN IV (H Extended) compiler. 

specifies that the object module is not to be optimized. 

specifies that the object module is to receive full register 
assignment and basic program optimization. 

specifies that the object module is to receive full register 
assignment and complete program optimization. 

If the OPT operand is not coded, 0 is assumed. 

SOREDIT 

20 

controls the production of a structured source listing on the data 
set defined by the SYSPRINT DD statement. This listing indicates 
the loop structure and t:.ne .l.Og~(;d~ (;uut...i..uu.i. i...y vI t.i-&~ civ w:. ... ~ 
program. 

FORMAT 
specifies that the listing is to be produced. OPT=2 must be 
specified with FORMAT. 

NOFORMAT 
specifies that the listing is not to be produced. 

If the SOREDIT operand is not coded, NOFORMAT is assumed. 



SORXREF 
controls the production of a cross-reference listing on the data 
set defined by the SYSPRINT DD statement. 

XREF 
specifies that the listing is to be produced. 

NOXREF 
specifies that the listing is not to be produced. 

If the SORXREF operand is not coded,NOXREF is assumed. 

SORALC 
determines whether or not variables in CO~~ON are to be aligned on 
fullword and doubleword boundries. 

ALC 

NOALC 

SORANSF 

specifies that boundary alignment of variables in CO~~ON is to 
be performed. For example, REAL*4 and LOGICAL*4 variables would 
De aliqned on a fullword boundary, and CO~PLEX*8 and REAL*8 
variables would be aliqned on a doubleword boundary. When 
boundary alignment is specified, gaps may appear in main 
storage. 

specifies that boundary alignment is not to be performed. If 
the SORALC operand is not coded, NOALC is assumed. 

controls the processing of functions that are IBM extensions to the 
list American National Standard (ANS) FORTRAN functions. 

ANSF 
specifies that the compiler processes, as IBM-supplied, only 
those library and built-in functions that are on the list of ANS 
FORTRAN functions. 

In this case, all non-ANS functions are treated as 
user-supplied and are processed accordingly. See the 
publication IBM System/360 and System/370 FORTRAN IV Language, 
Order No. GC28-6515 for the list of ANS functions. 

NOANSF 
specifies that the compiler processes, as IBM-supplied, all the 
library and built-in functions that are listed in the 
publication IBM System/360 and System/370 FORTRAN IV Language, 
Order No. GC28-6515. It should be noted that the ANS FORTRAN 
functions are a subset of these functions. 

If the SORANSF operand is not coded, NOANSF is assumed. 
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COMPSYS 
controls execution of the compiler and performs some optimization 
of compile space and time. 

M\rl', MFT, TSO 
specify that the compiler will not be executed ill a virtual 
storage system. 

VS1, VS2 

CMS 

specify that the compiler will be executed in a virtuul storage 
system. 

specifies that the compiler will be executed under the control 
of CMS. 

If the COMPSYS operand is not coded, MVT is assumed. However, under 
CMS, if the FORTRAN macro is not coded, CMS will be the assumed 
option. If the FORTRAN macro is coded, COMPSYS=CMS must be specified. 

COMOVLY 
controls the installation of the compiler and the choice of 
cataloged procedures under OS and VS. 

OVERLAY 
specifies that the compiler is to be link edited into an overlay 
structure. 

NOOVERLAY 
specifies that the compiler is to be link edited without an 
overlay structure. 

If the COMO\~Y operand is not coded, O\~R~~Y is assumed. 

When OVERLAY is specified, the compiler region size in the cataloged 
procedures will be 256K. When NOOVERLAY is specified, the compiler 
region size in the cataloged procedure will be 600K. 

(Note: The COMOVLY option does not apply to CMS.) 

SORTERM 
controls the production of a listing containing only compiler 
statistics and error messages to a terminal data set under CMS. 
Under OS and VS, this listing, which is produced on a data set 
whose ddname is SYSTERM, allows all messages for a FORTRAN batch 
compilation to appear together at the end of the compilation step 
(in addition to being interspersed between each two source 
listings). 

TERMINAL 
specifies that the listing is to be produced. 

NOTERMINAL 
specifies that the listing is not to be produced. 

If the SORTERM operand is not coded, TERMINAL is assumed. 

SORFLAG 

I 
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controls the suppression of diagnostic messages. 

specifies that informational diagnostic messages of level 0 and 
all diagnostic messages of higher level are to be printed. No 
diagnostic messages are to be suppressed. 



E 

S 

specifies that error diagnostic messages 9f level 8 and all 
diagnostic messages of higher level are to be printed. 
Informational messages (level 0) and warning diagnostic messages 
(level 4) are to be suppressed. 

specifies that severe error diagnostic messages of level 12 and 
unrecoverable error diagnostic messages of level 16 are to be 
printed. Informational messages (level 0), warning messages 
(level ~), and error diagnostic messages (level 8), are to be 
suppressed. 

If the SORFLAG operand is not coded, I is assumed. 

COMOPTS 
controls the recognition of the following obsolete options by the 
compiler: 

LOAD 
OPT= 

NOLOAD EDIT 
LINECNT= SIZE= 

NOEDIT 
NAJ.1E= 

10 NOlO 
TRACE= 

COMPAT 
specifies that the obsolete options are to be recognized. 

(Note: COMPAT may not be specified for the CMS system). 

NOCOMPAT 
specifies that the obsolete options are not to be recognized. 

If the COMOPTS operand is not coded, NOCOMPAT is assumed. 

(Note to OS and VS users: The COMPAT option allows both old and new 
formats of compiler options to be recognized. Installing with the 
NOCOHPAT option \\rill mean that old job control (wi th the obsolete 
options) will have to be revised to the new format. 

NAME=name specifies the name given to main programs. 

name 
is a string of one to six alphameric characters. This name 
will be used as the \.,;~.r.;CT name for a main program only if it is 
the first module in the compilation. 

If the NAME operand is not coded, a name of MAIN is assumed. 

SIZE=size 
specifies the amount of storage the compiler may use. It is used 
to confine the compiler and its work space to a portion of the 
space available and may be necessary if the compiler is invoked by 
another program. If MAX is specified, the compiler will make use 
of all the space available to it. . 

size 
is specified as nK, where n is an integer from 150 to 99999 and 
K represents 1024 bytes, or the letters MAX. 

If the SIZE operand is not coded, a value of ~ffiX is assumed. 

INSTERR 
controls the listing of all possible installation error messages 
that can be produced by incorrect coding of the FORTRAN macro 
instruction keyword operands. If the LIST option is specified, the 
compiler will not be installed. 
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LIST 

NOLIST 

specifies that the listing is to be produced. The installation 
process will terminate after producing this listing without 
building a compiler. 

specifies that the listing is not to be produced. The 
installation process is to proceed normally if no errors were 
encountered. 

If the INSTERR operand is not coded, NOLIST is assumed. 

The COMDUMP, PERMXL, and TRACE operands are intended for use only by IBM 
personnel responsible for program maintenance. 

COMDUMP 
controls the production of an ABEND dump when an unrecoverable 
error is encountered. 

DUMP 
specifies that a dump is to be produced. 

NODUMP 
specifies that a dump is not to be produced. 

If the DUMP operand is not coded, NODUMP is assumed. 

PERMXL 

XL 

controls the ability to compile the FORTRAN modules which make up 
the FORTRru~ H Extended compiler. 

specifies that the internal FORTRAN source modules can be 
compiled. 

NOXL 
specifies that the internal FORTRAN source modules cannot be 
compiled. 

If the PERMXL operand is not coded, NO XL is assumed. 

TRACE=value 
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controls the printing of internal compiler information and tables 
during the compilation process. 

is an integer from 0 to 16777215. The meaning of the values is 
described in the publication IBM System/360 Operation System: 
pro!ram Logic Manual for PORTRAN IV (H Extended), Order No. 
LY2 -6403. 



"" ... OADING AND RUNNING THE DISTRIBUTIOH 'TAPE UNDER OS 

The steps for runninq the distribution tape are as follows: 

Execute your user-written procedure to prepare the system for 
loading the tape. Runninq the procedure accorrplishes the 
following: 

• Places the JCL procedure FORTXDEF into SYS1. PROCLIB. F'OR'I'XDF:F 
identifies the libraries that will contain the compiler modules 
and the cataloqed procedures (SYS1.LINKLIB and SYS1.PROCLIB or 
private libraries). 

• Places the FORTRANX macro instruction in SYS1.PPOPTION. 

Issue a S'IART RDR,cuu to load the tape, where cuu specifies the 
channel and unit address of the tape unit containing the 
distribution tape. Running the distribution tape accomplishes the 
following: 

• Checks the coding of the FORT RAN X macro instruction for valid 
syntax. See "Appendix C: Installation Messages" for diagnostic 
messages. 

• Assembles the compiler modules that depend on the macro 
instruction. 

• Link edits the FORTRAN IV (H Extended) compiler modules into 
SYS1.LINKLIB or a private linkage library. 

• Adds nine FORTRAN IV (H Extended) cataloged procedures to 
SYS1.PROCLIB, or a user-specified library. 

• Punches a card deck that contains a sample FORTRAN program that 
may be used to test the success of the compiler installation. 

Figure 5 describes the effects of the two steps listed above. The 
numbers in the figure correspond to the numbered steps. 
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SYS1. PROCUB ~ 

--<) 
') 

i 

l SYSI. LlNKLIB SYS I. PPOPTION 

"'1. __ .... _____ •• ________ J 

Figure 5. Effects of Running the User-written Procedure and the 
Compiler Distribution Tape Under OS 

RUNNING A SAMPLE FORTRAN PROGRAM TO VERIFY SUCCESS OF 'rdE COIViPILER 
INSTALLATION UNDER OS 

The distribution tape procedtrre punches a sample FORTRAN proqram that 
can be used to verify the compiler installation. 

The procedure on the distribution tape also punches the JCL required 
~n ~t'un1"\; 1 ~ 1; nk piH t. and execute the sample FORTRA~~ program. 

The cataloged procedure assumes that the FORTRAN IV Library 
(Mod II) resides on SYS1.FORTLIB. If it does not, you must include 
with the FORTRAN sample program a SYSLIB DD statement that identifies 
the data set on which the library resides. 
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FORTRAN IV (H EXTENDED) COMP~LER UNDER VM/310 

REQUIREMENTS FOR COMPILER INSTALLATION UNDERCMS 

For compiler and PTF Installation 

• A System/310 machine that can support W4/310. 

• An installed release of VM/370. 

• A minimum CMS configuration with storage of 608K for the compiler 
only. 

• The Cl'-1S library CMSLIB containing the extended arithrr.etic simulator 
routines IEAXPSIM IEAXPALL IEAXPDXR. 

• The ,distribution tape for the FORTRAN IV (H Extended) compiler. 

For Compiler Installation Only 

• 542 blocks of unused space on your system (5) disk for the compiler 
(either a 2314 or the equivalent space on a 3330). 

• Thirty (30) cylinders of unused space on a 2314 or thp equivalent 
space on a 3330 for a scratcll A disk. 

For PTF Installation Only 

• The following CMS files that wer~ intitalled oy tne compiler 
distribution tape when the co~pil€r was originally installed: 

'IXTLIL 
MACLIB 
EXEC 
EXEC 
EXEC 
FO!{Tl<AN 
ASS~I·:BLE 

IFECt'lSFT 
IFEC~~SFT 

IFESTAL 
IFEOPT 
IFEGEND 
IFESAIviP 
IFEBXGEi'J 
IFECMS ASSEMBLE (optionally for reouild) 

l~ote: The anove files must oe on disks that have been made available 
through the ACCESS command. 

INSTALLING 'IdE CO~PILl'q UNDEK Clt.S 

The compiler installation under eMS consists of the steps listed below. 
See Figure 5.1 at the end of this section for a graphic summary of steps 
5 to 14 of this discussion. 

(1) I\~ount the compilf~r distrubution 'tape on virtuel unit 161. 

CD Loq into V;/l/370 a:1d I PL C~!.S. 
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CD 
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Issue an ACCESS command assigning the disk that you have selected 
as the scratch A disk. 

Write and file the following EXLC procedure: 

r--------------------------------------------------------------------, edit prime exec 
EDIT: 
input 
INPUT: 
&control cms time 
tape rew 
&error &goto -errt 
tape fsf 
filedef inmove tapl (recfm fb lrecl 80 block 80 change) 
filedef outmove disk cmsfort data (recfm f lrecl 80 block 80 chanqe) 
&error &goto -err 
movefile 
cp spool punch to * 
punch cmsfort data (noheader 
read * * 
&begtype 
distribution tape is positioned beyond CMS file ready to issue 
ifestal 
&end 
cp spool punch off 

I&exit 
I-errt &type tape move error error exit 
l&exit2 
I-err &type error in move file exit 
l&exit1 
I eR 
IEDIT: 
Ifile L _______ ~ ___________________________________________________________ _ 

Note: It is advisable to keep this procedure permanently, in the 
event another installation is to be performed at a future date. 

Type in PRIME to execute the PHIME procedure, which reads file 2 
from the i,nstallation tape and makes the following eMS files 
available: 

Filename FiletYQe 
IFESTAL EXEC 

IFEOPT EXEC 

IFEGEND EXEC 

IFESAMP FORTRAN 

IFEHXGEN ASSEMBLE 

IFECMS ASSEMBLE 

IFECMS TEXT 

Contents 
~nSta~~atl0n con~ro~ pr~~uuL~ 

compiler option macro instruction (IFEAAC 
ASSEMBLE) assembly procedure 

Compiler build procedure 

Sample program for CMS 

Source for the FORTRAN macro instruction 

Source for the compiler CMS interface routine 

Object code for the compiler CMS interface 
routine 



(l) -

Type in IFLSThL to execute the lFESTAL prcc~dure, which will is~u~ 
a QUZRY command for your terrLinal and print thE following IrE:ssaqE:-: 

r- - -- - --- - - -- -- - ---- - -- -- - - - --- -- --- -- - ----- ------- --- --------'-->"--, 
IOPTIOL-J TO IHSTz\LL OR PEBUILLI I 
Inn i !-'.-' ALL NECFSSARY FILE~ ON DISK? I 
lIP RESPONSE 'YES' REBUILD ! 
IIF RESPONSE 'NO' READ INSTALLATION TAPE i l _____________________________________________________ - ___________ J 

If this is to be an installation i 

PTFs, enter yes and skip to step 
ent~r 

@) 
If you installing 

Note: The alternative res[lonse of y~§. is for USE: when P'lFs are to 
be applied to the compiler or system. Whtn you receive a PTF yell. 
must remove the OS JCL eithE:-r hy punching out the PTF tare or .ty 
reading the tape into a CM~ file and usinq the C~S editor. You 
must then insert the cha.nqe into the appropriate TXTLIB for use by 
the installation procedure when rebuilding the compiler. For ease 
in seqregatinq text decks for prlF installation, you will be 
requested in step ® to name two additional macro libraries, which 
will De placed in front of IFECr-1SF'I r>1ACLIB wi th a GLOBAL corr.mand by 
the installation procedure. In addition, in step @ you will be 
requested to name two additional text libraries, wnlch will he 
placed in front of IFECMSFT 'l'XTI.IB by the installation procedure. 

As a check, the IFESTAL procedure will type the following messdge 
at your terminal: 

r-----------------------------------------------------------------, 
lIS FORTRAN DISTRIBUTION TAPE MOUNTED ON VIR1UAL TAPE UNIT 181? I 
IHAS TrlE CMS FILE BEEN READ OFF DISTRIBUTION TAPE? I 
lIS DISTRIBUTION TAPE POSITIONED AFTER CMS FILE? I 
IINSTALLATION OF 5734 F03 FORTRAN IV H EXT I 
IWHEN READY ENTER 'GO' OTHERWISE ENTER 'NOGO' I l _________________________________________________________________ J 

If the answer to the above questions is yes, enter g2. If you have 
not done the items listed, enter noqo; do what is rt~quired: and 
re-execute the IFESTAL procedure. 

During the installation of the compiler, the IFESTAL procedure types 
the following message at your terminal: 

r-----------------------------------------------------------------, 
IDO YOU WISH TO ASSEMBLE INTERFACE I 
I RESPOND • YES' OR • NO' ON TERMINAL I L _________________________________________________________________ J 

If you want the interface assembled, enter ~; the interface 
routine will be assembled, an IFECMS TEXT file will be created, and 
a listing produced. If you answer no, the procedure checks to see 
that the compiler interface routine-,-IFECMS TEXT, is available. 
If it is not, the interface routine will be assembled; if it is 
available, no new IFECMS TEXT file or listing will be produced. 
During the installation of a PTF, this check is omitted and the 
message, shown above, does not appear. 

Note: If you wish to force the assembly of the interface routine 
you must first erase an existing IFECMS TEXT file. 
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To provide a facility for segregating text decks (refer to step 
CD ) during the installation of PTFs, the installation procedure 
will type the following message at your terminal': 

r-----------------------------------------------------------------, 
I ENTER CR 1 OR 2 MACLIB NAMES I L _________________________________________________________________ J 

If you do not want any additional MACLIBs, hit the HETURN key ~. 
If you want additional MACLIBs enter one or two names that will be 
use1 as the filename for the additional MACLIBs. They will be 
placed before the IFECMSFT MACLIB with a GLOBAL command issued by 
the installation procedure. 

The IFESTAL ~rocedure will continue processing and execute the 
IFEOPT procedure, which will type the following message at your 
terminal: 

r----------------------------------------------------------------, 
I IF IFEHXGEN ASSEMBLE IS ~.S DESIRED FOR OPTIONS ENTER 'NOEDIT' I 
I IF YOU WISH 'IO E;)IT THE OPTIONS STATEr-lENT THAT EXISTS ENTER I 
I' EDIT' I 
ITO EXIT THE CMS EDITOR YOU MUST ENTER CARRIAGE RETURN AND 'FILE' I 
I AFTER THE OP'IIONS HAVE BEEN ENTERED I 
ITO EXIT INSTALL PROCEDURE IN CASE OF ERROR 1YPE IN 'HALT' I L _________________________________________________________________ J 

See the section "Codin9 the FORT RAN X' Macro Instruction" for an 
explanation of the IB!1-supplied default opticns. If all the 
defaults shown there are accEptable without any changes, type 
no~1i! and skip to step ~ . If you want to change any of the 
IBM supplied defaults, tyoe ~~~~ and go on tc step ~. 

The IFEOPT procedure will type the following list of IBM-supplied 
compiler option defaults: 

r-----------------------------------------------------------------, , * H EXT FORTRAN COMPILER OPTIONS DEFAULTS SHOWN , 
I FORTRANX PUNCH=NODECK,SORLIST=SOURCE,STORMAP=NOMAP, *' 
,OBJPROG=OBJECT,SORCODE=EBCDIC,LINECNT=60, *' 
'OBJLIST=NOLIST,OPT=O,SOREDIT=NOFORMAT, *' 
, SORXREF=NOXREF,OBJID=NOGOSTMT, *1 
1 SORALC=NOALC ,SORANSF=NOANSF, *' 
, NAME=HAIN , SORFLAG=! , SORTERM=TERMINAL, * , 
'COMPSYS=CMS,ADSIZE=4K,CMSIZE=4088,SIZE=MAX, *' 
'COMOPTS=NOCOMPAT,INSTERR=NOLIST, *' 
I COMDUMP=NO~UMP.PERMXL=NOXL,TRACE=O , 
'*ENTER 11 EXT FORTRAN OPTIONS DESIRED I L ____ ~ __________________________________________________________ ~_J 

To change any of the defaults, type in the FORT RAN X macro, following 
the conventions for editing a file with a filetype of ASSEMBLE. 

If the macro which you are about to type in contains 
continuation lines then do the following: 

Hi t the RETURN key 
Type: TRUNC 72 
Type: INPUT 

(The system is now ready to accept your macro with 
continuation characters in column 72). 



m 

Press ~ne space bar to pos~~~on the carrier at the beginning 
of the operation field." (At least one blank is required 
before the operation field.> 

Type in tqe macro name FORTRANX and each keyword operand to 
be changed together with its new default value. 

Note: COMPSYS=CMS ~ be specified. 

If the number of options to be changed requires a continuation 
line, type in a character as a continuation indicator in column 
72 (count from the left hand margin indicator), and continue 
typinq the options beginning in column 16 of the following 
line. 

After all changes have been made, hit the RETURN key ( ~ » 
twice and issue the FILE subcoIT®and. 
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Example: 

r-----------------------------------------------------------------, 
laAm fortranx stormap=map,sorxref=xref I 
I~ I 
I~DIT: I 
Ifile I L _________________________________________________________________ J 

To provide a facility for segr~gating text decks (refer to step CD 
for more information) during the installation of PTFs, tne 
installation procedure will type the following message at your 
terminal: 

,----------------------------------------------------------------, 
I ENTER C~ 1 OR 2 TXTLIB NAMES I L _________________________________________________________________ J 

If you do not want any additional ~XTLIBs, hit the k£TURN key, 0. If you want additional 'IX'ILIBs enter one or two names that 
wll1 be used as the filename for the additional TXTLIBs. They will 
be placed oetore the IFECMSFT TXTLIB with a GLOBi'.L command issued 
by the installation procedure. 

The procedurp. will continue processing until the install~ticn of 
the compiler and interface on the scratch disk is complete. It 
will compile the FORTRAN sample program, IFZSAMP FORTRAN, and 
produce a listing, off-line, that contains the IFESAMP LISTING file 
that was proiuced for the sample program. You may verify the 
success of the compiler installation by requesting that this 
LISTING file be printed. The contents of tnis file are determined 
by the option yo~ selected in step @. The source prograJtl thus 
obtained should correspond to the program shown in Figure 15. 

To move the compiler from the scratch system disk to your actual 
system disk, issue the following commands assuming that 191 is the 
scratch disk and 190 is the system disk. 

r-----------------------------------------------------------------, 
laccess 191 b I 
laccess 190 a I 
I copy forthx module b2 a2 I 
I copy ieaxpsim module b2 = = a2 I 
Icopy ieaxpall module b2 = = a2 I 
I copy ieaxpdxr module b2 = a2 I 
I copy ifeaab module b2 -= a2 I 
II""r'lnu irprlrr morinlp h2 = = .,2 I 
I copy ifeatm module b2 = = a2 I L _________________________________________________________________ J 

Note: You may save the contents of the scratch disk for your 
archives or to rebuild the compiler at a later date. 

Figure 5.1 graphically summarizes steps 5 through 14 of the procedure 
described above. 



* Install" p.xt cnMnllp.r 

* tanp. un ~as tnsttlll tapp. ".,nuntprt 

* rtlsk a ~as nnp ~llp nrl~p p.XPC 'or rpa~ln~ In CMS "'p. 

t1 ritsk a 
~, (3CJl): 1 FII F; H flrr pi II~F, 7qrq; I.FFT (of 7Q7r.), O~ FUlL on r.VI.), ~B", P./l-l 
P; 

tapp. rpw 
r; 

1n:2F:1CJ TAPF nn: 
10:2~:?1 TAPF F~F 
10:?f;:27 FII.Fr'rF n't'nvF. TAP1 ( p.Frn' FR LPF.r.L 110 pl.nrK lin CHANGE) 
10:2fi:7.P. FIIF.rFF nl!Tt~OVF. riSK rl 1SFf'rT I"ATA ( Rll"rK RO IRFrL PO RFrFt' F rHA~'GF. ) 
lO~'fi:~~ ~OVFF"F 
It; t ln:?7:03 rp SPf'OL ptmrH TO * 
10!17:nF pm!r.f..I r.t1~I=OPT nATA ( ~1n~~FAnF!' 

~P\!t! FII.F n11l0 Tn ~'F.7?\'Ar.P 

10:?7:13 RFAr * * 
:RFAI" IFF~FNr FXFr. Al FnPTPA In/20/12 12:~? 
:PFAr IFF~TAI. FXF.r. Al Ff'RTrA 10/05/77 10:22. 
:PFAn IFFOPT FXFr Al FnRT~A 10/05/72 10:15. 
:PFAr IHr.t'S ASSn1RI.F Al r:nnTnA 10/24/77 11':21. 
:1'rAn II=P'yr.FtI ASSFt4fH F. Al FnrT~A f'/1F/72 1fi:4fi. 
:RFAr IFFrl'S TFXT Al FOPTr.A 10/24/1:' IF:'-3. 
:PFAr IFFSAI'P I=ORTPMl Al Ff'PTPA. R/24/72 1i!:00. 
nlST"'RIITlN' TAPF I~ PO~lTlm'F.n ~FYN!r rl~s FIIF rFAr Tn ISSIIF XXXSTAL 

10:,7: ~r. r.p SPOOL P"t'Ol OFF 
r; 
snool prlntp.r cont 
"'; 

* ems fllp ~as hppn rp.a~ In rparty to Issup t'pstall to Install h p.xt co,.,nllp.r 

Figure 5.1. Procedure for Installing the Compiler under CMS 
(Part 1 of 4) 
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• Issup Ifpstal 

lfp.s ta 1 
10: ?<1: 21 n T n'F: 
THIF IS 10:2Q:B F~T THIIRSOAY n5/Jf'l/H 
rm'Nf'r:T- nO:?f1:57 VIPTrpp. noo:14.112 TnTrPI'. 
10:1.<1:1.4 n TFN'I"AI 
l I ~!FNf'\ I,' I ~'fflFI ¢, r~IAPr'FI. 0, fSr:APF 
I H'fSIZ~ 12Q, t'ASK nFF, API. nFF, ATTN OPI 
nrTlOr Tn 1t'~TALl f'p PFfHlII" 
flO VO" HA"F. ALI. NFrFSSAPY FltF.S m' f'tSI(? 
IF f'FSPONSF. 'YES' RF~UIU'l 
IF ~Fspm'~F 'tIn' PFAr H'~iAu.AT!nt' TArF 
no 

" 

IS FnPTf'lI,tl rlSTPRI'TIN' TAPF t'OllNTF.r m' YIPTtl/,1 TAPF tJ~tT HI? 
~IAC:; T~F r~'s FlfF RFHI "FA" nFF f'ISTf"Rt'Tlntr TArF? 
IS nlST"IRI!Tlnt' TAPF-POSITIOt!Fr AFTF.P r,15 Flff? 
H'STAlIATlnt' nr 1)734 F03 F('IPTPM! IV ., F.XT rrp.e"II.FP 
\'PFrJ RF.Ary P'TFP 'rn' nn"Fr.""SF FMTFP '"or-o' 
~o 

10:3n:7n FlfFN'F H',m"f TAPl ( Atnr.!( P.1'l ' ''Frl An !)Fr.Ff' FR ) 
lO:30:2f. FIIH'FF OI'n'ovF rISK IHrt'SFT f'Ar."('I ( f)F.rn' F R,rr~ Itr H'Fr.t P," r.HANI"E ) 
10:30:32 "OYUIIE 
t10:30:40 Fit fN'F H't'OvF. TAP1 ( !'Frn.' F't I.~Fn P.O R,('\rr. 3200 r.~ANr.E l 
10: 30: 4F F" F.I'IH olln'ovr r I SI( I FFr.t~SFT n:XT ( PFrn~ F AI.f'rl( '10 lPFCl IH\ r.HANr.F: ) 
10:30:52 "OVHltF. 
~~~~~~~ln:31:43 TAPF FSF 
10:31:45 FIIF.r'FF OlJn1OVF. nISI( IFF.r.~'SFT FOF'TPM!·( PFCn' F lnF.r.1. Po,.. RIt'«'~K M r.HANr.F 
1 n : n : 51. ~'OYF.F I I.E 
10:31:54 TAPF. PFH 

10:3?:IQ r,'Anl? r,HJ IFFr"SFT IHr.r'SFT 
10: 3?: n TXT!. I R rFtI I FFr"SFT I FF.r'~5FT 
~~~<t:~<t:~~~RFr,It' RIIII.f' OF .. F.XT r.nt'PII FP 
ro YOl! \II SH TO ASSn'", F. It'TFrFArF 
QF!>Pnt!f' 'VF.S' OP '~'n' nt'TF.f)P'H'AL 
no 
IO:3~:4F STAn: IHrt'S TF.XT Al 
10:33:~P. FXEr. IFFOPT 
I="NTF.f'I rr 1 OP ? r~tlr.I' r. t!M'F.S 

1n:33:~7 ('IJ'RA!. "l\rl.IR IHrr'SFT r.'~SI lPo ost'l\rp('l 
IF" iFFiiXGFtf ASSn'RiF is As i'FSif'Ff' FOP oPTlm's FtITF.P 'tIOEflT' 
IF yo" ""~" Tf' Ff'IT THF Of'TIO~'S STATFf.'Ft'T T~AT F.XISTS FUTFP 'F.f\IT' 
Tn HIT TI~F. r.r's F.r'ITnr VO" "II'ST EHTFP. rAP"IM':F. PHunt: ANf' 'FI1F.' AFTF.~ 
TI~F. OPT I m:s PA VF RFFr

' 
F.NTF.PFf' 

Tn FX IT 1t'~TA I.t prnrF.I"IJPF ,,~ rASF OF FPprp, TYPF It' 'HALT' 

Figure 5.1. 
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p.rllt 
rrlT: 

* 

* 

I"PI'T: 
fortrr.n 

rrlT: 
fllp 
~ ~ I 

H FXT rOPTRM' em'pil En OJ'TIOtIS nFFAIJI.TS SI~O\'lt' 
rnpTP. '1 N PII~ICH= Nnl"F.(,K, ~0P.1I $T- SOl.lrrF., STOR~AA p- NOI'" 1', 

nr,,1 Pr. ("I r: ("IP"I FrT , ~oprnl"F.- ERrl" I r, 1I "F.CNT-fin, 
01'.,1 LI ~T-~'I"" ~T, (H'T-O, ~or.F." I T-NOFon~'A T, 
SOPY.PFF=NClXP.FF. ClRd' n-Nnr.osn'T 
SOpftl.C-NnALr,~~r.AN~F.NOANSF, 
~'At4r.tlA I", ~onHAr:-1 , ~I"RTEm4·TEm'l r'AI., 
rnr.~PsYs-r,..,s,AI"S I ZF-4K, r/'s I ZF.-40RR, S I ZF.-'lAX, 
COt'OPTS=tJC"rorPAT, I t"STER~-NOI.I ST, 
COlmlt,1p-~.lnf'lIi"'lp, PFr.I·~XI.-NOYl, TI)Ar.F.-n 

ENTF.R P F.XT FI"I'TPMI OPTHH'S nFSIREn 

Pllnc"-no rlpc"',sorllst-nosOllrcp. 

A:;SF.t~r,i F.~ (;:) j.r;jlF 

Nn ~TATF.f~F.NTS FI Ar,r.F" It! TItIS ASSFt·'RI Y 
In:37:3~ FXFC IFFr.FNf' 
F.NTFr' CP 1 OJ' '}. TXTlI R ~JAt·F.~ 

10:37:41 rLnRfd. TXTtlR In'r/'5FT cr'sllP' 
J.0:31:44 LnAf' IFAXPSI" ( rlFM~ ) 
In:31:47 rn",Clf"\ IFAXPSH' t4Clf'l'lF. A2 N('I~TR 
10:31:51 P~I"T LI"Ar t'I\P 
10:37:53 InAn IFAXpf'XP ( rLEAp , 
10: 37: 5CJ rHlf'nf' , FAxpnyp ~'nf'tll.E A2 ~'nSTP 
10: 3R: rn PI' PIT U1Ai' ~IA P 
10:H:OS 101'.1' IFAXpML ( nF.AR ) 
10:3P':OP, r,HH'Of' IrAXPAI.l rlOrnl.E A2 ( rrnSTR ) 
10:3R:12 1"ClIlf'F IFFcr1S ( rtEAp PFSET 'FF~t1S ) 
10:3P.:H r.nwor FOPTHX /iOf'lJlF A2 ( /ro~TP M~P rrm; IHCf'S 
10:3R:21 It'CI.I'f'F IHAAC~ ( rtF.AP ) 
10: 3R: 24 1,'rUlnF I HAAR ( RFSF.T I FFAAR ) 
10:3Cl:OR ('FN/mn IFFAAR ,'n""'.F A2 ( STR Not'AP FPO~' IFFAAC 
10:3Q:'}.0 "FNM'F LOA" ~lAP A~ IOAr'FR ,..lAP A~ 
10:3Il:B LOA" IFAXPSH~ 
10:3q:2~ 1.I"A"~Of' IFFAAr 
10:3Q:3F FPASF lOt'" ~1AP 
10:3Q:3R RFNAf'F Lnftf'\F.n ~IAP A~ LnAf' ~'AP A!) 
1'1:3(1:47. p'rll'f'F IHAT" ( r.1.F.AP PF~FT 'HATt' ) 
10:3'1:4(; rHlf'or IHAn' t'Of'l!1.F. A2 ( STP tlnt-.1Ap rrnt-' IFF.An' 
10:3c):';1 H'r.tunF IFFAT(~ ( rtEAP',pFSFT IFFATr ) 
10:3Q:55 r,n'~lor IHATe: ,4nnl'lF. A'J. ( 5Trt NOP'AP FRm' IFFATR 
10:40:00 PPIt'T l.nAf' ~lAP 
10:4£1:07. F.R .... SF. LI"A" "AP 

* 
* 
* 
* 
* 
* 
* 
* 

Figure 5 .1. Procedure for Installing the Compiler under CMS 
(Part 3 of 4) 
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rot'p I IE SAt'PI F pprr 1fT 
In:40:nr FM'THX IF'rsAt'p 

SOl'prF ~TA TFt'n'TS = In, rpn~nAM slzr • 

****** FNi' OF rm'PI I ATI N' ****** 
If' 41":41 P"'If'T IFFSA/'P IISTH'r, 
In 'In:/14 FRASF IFFSl\f'P I.I:'TlI'r, 
In 41":47 FPASF IF.F~A~P TF"XT 
It' TA 1I. OF " DT rOt'PI.HF SM~PLF: JOR Pit "lTFr OFFI "'F 
p.; 

* installatIon cn~rlpterl 
1 * * a1 ( nate 
Fit FNA/'F FII HVPF Ft' F('IP,',fl.T rJF.rs R,('In:S rfln: 
PR I"F" FUr Al r Rn 3fl 4 5/30/74 
rt'SFORT !"lATA Al F RO 15f.~ 157 5/3('/711 
I FfI'~FNr FXFr Al F P.O 40 4 ~/30/74 
I HSTAt F'XFr Al F Pon 147 15 5/30/74 
IHorr Fur Al F RO r;!i 7 5!}O/7b 
I Hr.f'S "SSn~RI.f. Al F P.P llttP. 120 5/30/74 
IFF~Xr,EN ASSFMRLF Al F PO R I 5/30/74 
I Hrt'SH TXTL I R Al F poo qnI5 Q02 5/30/7b. 
IHSM1P FnrnIV.N Al F POO 11 1. 5/"!tn/74 
'Hrt·'SFT ~'AC~O Al F RO 37"!t 3R 5/30/74 
IFFrMSFT TFXT Al F Rfl RRQP. p,QO 5/30/74 
I Hrt-'SFT FORTRMJ Al F P.O 55 6 5/30/7" 
, Hrt'SFT "Ar.t I R Al F RO 374 31' 5/3(1/74 
"; 

1 * ITloritlle .. 1@2 ( rt.,te 
F'I ENAt1F F'I FTVPF. n' FOIWAT PFfS Rlnrl(S rATE 
I FAXPS It' t1Orl'I.E A2 v PO 3 1 5/30/7ft 
IFAXPf'YR tll"f"I!I.F A2 V IHO 3 2 5/30/74 
I HATl' t'Of'U, F A2 V "!tR7? 2 5 5/30/71. 
IFAXPAll f'(,f'''I.F A1. v 271'0 3 4 5/30/74 
FI"RTI-lX t1Or1Q.F A2 v 51,(ln 3 R 5/3(\/74 
IHAAR t10rlll.F A2 v 65535 II BO 5/30/74 
!HATf' WH"!I!.F. A'J. v ')c;7Fi 2 4 5/30/74 
P; 

TH'F 
10:211 
10:27 
10:1.7 
10:27 
10:27 
10:27 
10:27 
10:37 
10:27 
10:30 
H':31 
10:31 
10:3' 

T' n: 
10:37 
10:37 
In:3t) 
lO:3R 
lO:3R 
10:3~ 
10:3Q 

3BK RYTES nF r.nPF Nt'T USED 

* MOW" all files of type ""Orill~P to system tfls~ to cOf"'!llete 'nstBlh1tlnn 

spool nrlntp.r nocont 
r; 

c1osp. nrlnter 
P; 

* s~oolp.rl prlntp.r continuos at start of InstBllatlnn 
* now "et offllnp. output ~rlntetf 

Figure 5.1. Procedure for Installing the Compiler under eMS 
(Part 4 of 4) 
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FORMAT OF THE FO.KTRA~-J IV LIBKARY (MOD II) DISTRIBUTION TAPE 

Fiqure 6 describes the format of the distribution tape. 

r--------1-------------------------------T-~====:-::===~~=~~::~~~------~ 
I I I n~\.;u.Lu ~UClLClC1:.~L.L~1:. . .l.(;~ I 
IFile No. I Contents I RECFM LRECL BLKSIZE I 
~--------f-------------------------------f------------------------- .---J 

1 OS J CL FB 80 80 i 
2 CMS EXEC Procedure FB 80 80 

3 FORTLIB Options Macro FB 80 80 

4 Library Object (Tl:.;XT) tvlodules FB 80 3200 

5 Non-Extended Error Handling FB 80 3200 
Object (TEXT) Modules 

6 r Extended Error Handlin<j FB 80 3200 
I Object ('IEXT) Eodules 
I 

7 I STAE FB PO 3200 
I 

8 I ADJST FB 80 3200 
I 

9 I OS FORTRAN Sample Job FB 80 3200 
I 

1 0 I EX C LU DE FB 8 0 32 0 0 I l ________ ~ _______________________________ ~ _____________________________ J 

Figure 6. Files on the FORTRAN IV Library (Mod II) Distribution Tape 

REQUIREMENTS FOR LIBRARY INSTALLATION UNDER OS 

You must have the following: 

• A System/360 or System/370 machine that can support the OS/MFT (with 
the ATTACH option), OS/MVT or OS/VS environments. 

• 'I'he distribution tape for the FORTRAN IV Library (Mod II). 

• 176K bytes of main storage for processing the library distribution 
tape. 

• An installed Release 20 or subsequent releases of OS or a release of 
OS/VS. (OS Release 19 users see the section "Compiler and Library 
Installation for OS Release 19 Users," for specific requirements.) 

• Space available on SYS1. LINKLIB or a private linkage library for" the 
IHOSTAE, IHOIOSUB, and IHOQERF2 modules. 

Note: If boundary alignment is requested in the FORTLIB macro 
instruction, the IHOADJST module is included on SYS1.LINKLIB or a 
private library. See Table 3 in the "Storage Estimates" section for 
the storage required by SYS1.LINKLIB. 
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• Space available for the SYS1.FORTLIB data set or a private library, 
which will contain the remainder of the Mod II Library modules (see 
Table 3 in the "Storage Estimates" section for SYS1.FORTLIB storage 
requirements) • 

• 130 queue records for the system initiator/terminator. 

~: The number of queue records is determined at system 
generation time by the JOBQLMT parameter in the SCHEDULR macro 
instruction. If the value specified for JOBQLMT was less than 130, 
it must be raised to 130 during an initial program load (IPL) prior 
to installing the library. During the IPL, the operator must reply 
to the message: 

id IEF423A SPECIFY JOB QUEUE PARAMETERS 

with the followinq: 

REPLY id,',130' 

This reply is qiven in addition to any others that may be requested • 

• The IEBUPDTE and IEHPROGM utility programs. 

OVERVIEW OF THE LIBRARY INSTALLATION PROCEDURE UNDER OS 

Library installation consists of the following steps: 

1. Coding a user-written procedure to prepare the system for loading 
the library 1istribution tape. 

2. Coding the FORTLIB macro instruction. 

3. Loading and running the user-written procedure and the library 
U~~LL~U~L~0~ L~~c. 

4. Running a sample FORTRAN program to verify the success of the 
library installation. 

Figure 1 illustrates the overall installation procedure. The steps 
for installing the library are discussed in detail in the following 
paragraphs. 
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r----------------------------------------------------------------------, 

I START RDR. cuu,1 
I ... 

Your 
tape 
unit 
(::uu) 

Reader; 
punch 

An IBM SYSTEM/36Q 
or IBM SYSTEM/370 
that supports 
MFT or MVT 

Mod. " 
Liblory 

Your 

disk unit{s) 

I HOQERF2 
I HOSTAE 
IHIOSUB 
I HOADJST 

modules 

SYS 1. FORTLIB SYS 1. LlNKlIB 

Listing of 
insta lIat ion 
processing 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

~---------------------------------------------------------------------~~ 
I C!) Execute the procedure you have written to prepare the system for I 

(;\ loa1inq the liorary distribution tapE. I 
\!; Issue a START ~DR,cuu to load the tape, where cuu specifies th~' I 

channel anj unit a~dress of tile tape uni t containing tt"le 
distribution tape. 
Loading tne distribution tape places the Mod II LiDrary into 
SYS1. FOR'ILIB and four modules into SYS1. LIl~KLIBf or private 
libraries. o The distribution t<"pe procedure punches a sample program and a 
FOrt'ILI3 update 1eck (see "Running a Sample FORTRAN Program to 
Verify the Success of the Library Installation" for info~mation 
on usinq these decks). (!) A listina is printe0 that contains the system preparation 
procedure, the distribution tape run, the FOPTLIB macro asselTibly 
listing, error !nessages, and a linkage editor map for the 
library. l __________________________________ ~ ___________________________________ J 

Figure 7. FORT~AN IV Library H:od II) Installation Under OS 
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CODING l-. USER-VJRIT'1:t:J PKOCEDUH~ TO PrtEPARE 'l'HE SYSTE.:-\ FOH LOADI~G Tid:. 
LI~RARY DIS'lRIBUTION TAPE 

Before you can run the library distrioution tape, you must prepare a 
card deck containinq a 2-step iob. 'l'he first step places into 
SYS1.PROCLIB a cataloqeo JCL proctdure that identifies tne subprograni 
ani linkaqe libraries that will contdin the Mod II Library. 'the second 
step speci fies the "lod II Library options that are to be installed using 
the FORTLIB macro instruction. 

Figure e illustrates the 2-step JOD that is require1 to prepare the 
system for installinq the library. 'i'he lettered statements contain 
fields (shown in lower case) that you must code based on the facilities 
available at your installation. 

r---------------------------------------------------------------, 41/LIBJOB JOB accountinq information,MSGLEVEL=(l,l) 
IIIST~PA BXEC PG~=lFBUPDTE,PARM=MOD II 
IIISYSPRINT DD SYSOUT=A 
IllSYSUTl DD DSN=SYS1.PROCLIB,DISP=OLD 

~
IISYSU12 DD DSN=SYS1. PROCLIB, DISP=OLD 

: IIISYSIN DD DATA 
1./ ADO NAMc=PPMODTWO 
IIISTEPABC EXEC PGM=IEhPROGM 
IISYSPRINT DD SYSOUT=A 

III Y/PPLINK DD OSN=linkage library name,DISP=(OLD,PASSt 
IiiI ~/IPPFOR'I DD DSN=subprogram library name, 

III DISP=(OLD,PASSt 
IIISYSIN DD DUM~Y 

1./ ENDUP 
1/* 

~
IIISTEPB EXEC 
IISYSPHINT DD 
"//OD1 DD 

1// 
III 

~ ~/I 
- ~/ISYSU'I2 

III 
III 
I 

DD 

IIISYSIN DD 
I. I ADD 

1iI~~I----------~.~FORTLIB 
I END 
I· / 
1/* 

~NUUt' 

P~l=lEBUPDTE,PARM=NFW 

SYSOUT=A 
DSN=suDprogram library name, 
DISP= (NEW, PASS) , 
UNI~=unit,VOL=SER=volume serial number, 
SPACE=(TRK, (tracks required"directory 
records)) 
DSN=5YS1.PPOPTION,DISP=(NEW,CATLGt 
UNIT=unit,VOL=SER=volume serial number. 
SPACE=(TRK,(tracks required"directory 
records)) 

* NAME=FORTLIB,LIST=ALL 
ooerand l,operand 2,operand 3, ••• 

L ________________________________________ ~--------------________ J 

Figure 8. User-written Procedure for Mod II Library Installation 
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II 

An explanation of the letterea statements in .fioure 8 follows: 

SU~Jrly any accountinq information ttlat your j nstallation requires. 

Insert the nane of the linkage library on which the library modules 
IHO,nJ.DJST, IrlOIOf-;!]B, IHOQERF:2, afld I HOST .. '\E-, will resicie \f=itn~'r 

SYS1.LINKLIB or a private library). If the library you choese is 
not catalogei, add to this statement tnt unit and volume serial 
numoer on which it resides. 

Note: If you are using a privatE library, you may concatenate it 
'llith SYS1.LINKLIB at initial prooram load (lfL) timE-' or von InrlV .... oJ - "" - - _ •• _- ~ 

inclu1e in the JCL of any FOHTRAN program that will use the Mod II 
Library, a JOELIB or STEPLIB DU stat~ment that describes the 
private library on which the Mod II Library resides. See the "Link 
Library List" section for information on concatenating data sets 
with SYS1.LINKLI3 or the pUblication !.BM~§tE:~/3~Operati!!g 
System JeD control Language Keierence, Order No. GC2A-b704, for 
i nf orma ti on on usi nq the JOBLI B or STE:PLIB sta ternents. 

Insert the na~e of the subprogram library on which the Mod II 
Library will reside (either SYS1.FORTLIB or a private library). If 
you are using a private library, add to this statement the unit and 
volume serial numDer on which it resides. You may name your 
private library SYSl. FORTLIBi however, an existing SYSl. FOR'ILIB may 
not reside on the same volume as the new SYS1.FORTLIB. When you 
run a FORTkAN program that requires the Mod II Library, you must 
uncatalog the SYSl.FORTLIB you do not want to use. 

Note: The FORTR.AN IV (H F.xtended) cataloged procedures assume that 
the i-1qd I I Library res ides on SiSl. FORTLIB. If it does not, you 
must incl ude in the JCL of any FORTRAN program that uses the X-Jod II 
Library, a JOBLIB or STEPLIB DD statement that describes the 
private library on which the Mod II Libr~ry resides. See the 
publication IBM System/360 Operating~tem Job Control Lan~ 
Heference, Order No. GC28-b104, for information on using the JOBLIB 
or STEPLIB statements. 

To allocate space for your subprogram library, indicate the library 
name (same as in C ,above), the direct-access unit, and volume 
serial number on which it will reside. Using Table 3 in the 
"Storage Estimates" section, determine the number of tracks 
required by your device for SYS1.FORTLIB. 

Note: If an old SYSl.FORTLIB data set already exists in your 
system, before starting the distribution tape procedure, the data 
set must be uncataloged and located on a volume other than the one 
on which the new SYSl.FORTLIB will reside. 

To allocate space for the SYSl.PPOPTION data set, indicate the 
direct-access unit and volume serial number on which it will 
reside. Usinq Table 3 in the "storage Estimates" section, 
determine the number of tracks and directory records required by 
your device for SYSl.PPOPTION. 

Note: If a SYS1.PPOPTION data set already exists in your system, 
the STEPB SYSUT2 DO statement must be replaced by: 

//SYSUT2 DO OSN=SYS1.PPOPTION,OISP=OLO 

Code the FORTLIB macro instruction, specifying the defaults you 
wish to install as system defaults for the Mod II Library. See the 
section "Coding the FORTLIB Macro Instruction" for nlore detailed 
information. 
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CODING THE FORTLIB MACRO INSTRUCTION 

The FORTLIB macro instruction specifies input/output routine defaults, 
boundary alignment inclusion, and extended error handling option table 
information for the FORTRAN IV Library (Mod II). 

The Mod II Library object-time input/output routines require 
information on the number of logical input/output units that are 
available to the system. The UNTABLE operand provides this information. 
These routines also require that defaults be established for the logical 
input/output units to be used for READ (on-line) statements, PUNCH 
(on-line) statements, error messages, and dumps. The ONLNRD, OBJERR, 
and ONLNPCH operands establish the default data-set reference nurr~ers to 
be used. The FORTRAN programmer using the library may use these 
defaults and does not need to supply a DD statement for these data sets. 
F'or example, if the FORTLIB macro instruction were coded as follows: 

FORTLIB UNTABLE=25,ONLNRD=15, OBJERR=16, ONLNPCH=11 

The following defaults would be established: 

• Loqical input/output units available - 25 

• Loqical input/output unit for ~EAD statements - 15 

• Loqical input/output unit for error messages and dmops - Ib 

• Logical ·input/output unit for PUNCH statements - 17 

A boundary aliqnment routine may be included in tne Mod II Library. 
This routine corrects boundary alignment violations during object-tirn~ 
for variables in COMMON blocks and E~UIVALENCE groups and allows 
processing to continue. The BOUNDRY operand specifies whether the 
boun:lary alignment routine is to bE> included in the ["lod II Library. 

The extended error handling facility suppl ies the F'OkTRAN prograIllmer 
with data-dependent or program ~rrors that are detected durin9 execution 
of his proqram. The OPTERR operand specifies whether the extended error 
handling facility will De added to tne Nod II Library. 'Ihe 1>.DDN'lHY 
operand indicates the number of user-defined and detected e.rror 
conditions that are to be added to tnt standard extended error handling 
facility ontion table. 

If all tne operand 4efaults are dt'sired, code the FORTLIB n,acro 
instruction without specifying any o~erands, as follows: 

FORTLIB 

In this caSE, all the underlined values in Fiuure 9 will be 
established as de~aults for the library routines. Thp following 
paraqrapns describ~ in detail the F0H~Llti macro keyworj operands and 
their respective oaraIlleters. 

Code th€ FORTLIl' macro instructiorJ specifying any of tilE kE:yword 
Operands listed in FiqurE> 9. 
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r------------~-----------------T---------------------------------------, 
I Name I Operation I Keyword Operands and Parameters I 
~-----------1-----------------1---------------------------------------~ 

FORTLIB I {Q~ } 

J 
I 
I 
1 
I 
I 
I 

1 UNTABLE= 
I number 
I 
I 
I 
I 

ONLNRD= 

OBJERR= 

ONLNPCH= 

BOUNDRY= 

OPTERR= 

ADDNTRY= 

{

ALIGN } 

NOALIGN 

{
EXCLUDE} 

INCLUDE 

~------------~-----------------~---------------------------------------~ 
IHote: All operands clrf' optional; wnE"re a list of param€ters is shown I 
Iwithin braces, only one may be chosen. The underlined parameters are ! 
Ithe defaults. Any !'lumber of operands may be chosen. When coding, I 
Icolumn 1 [tlust be blank. The FORTLld JTlay appear anywhere before column! 
172, but it must orecede the ooerands by at least one blank. Tht ! 
loperands are separated by commas and may be continued on any numbtr ofl 
Icards as long as column 72 contains a nonblank character and the I 
Ifollowing cards begin in column lb. I L ______________________________________________________________________ J 

Figure 9. .Format cf thE.' FORTLIB f"acro Instruction 

ThE! FOl{TLIB macro instruction kE!YNord opf"-rands are descrioed in the 
followinq paragraohs. 

UNTABLE=number 
specifies th~ numoer of FO.k'IRAiJ logical input/output units to bE 
used at object-tim~. ~his nun~tr does not necessarily correspcnd 
to the numbe~ of input/output d~vices available to the 
installation's SystFm/3bO or System/370 machines. 

number 
is a two-digit integer from Of to 99. 

If the UNTABLE operand is not coded, a value of 08 is assumed. 
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CNLNRf) 
soecifie.:; which r'OPTPl-:J logical input/output unit i!::i tc oe USf'::l 

· ... ·hen the R.UjJ (r;r.-lin p ) stat':JTEnt is E'ncountE:reJ in a FORTRAN 
source nrogcan. The nu~bpr specified must net excEed to value 
specified for t~nt:: UN'l.~P,LE opf.rand, and cannot be the same as the 
value specified for the OQJI~R and ONLNPCH opera~ds. 

unit 
is a two-1igit decimal nwuber from 01 to 99. 

If the ONLNR~ operand is not coded, a value of OS is assumed. 

OBJERR 
specifies which FORTRAN logical input/output unit is to be used for 
object-time error messages and FORTRAN dumps. The number specified 
cannot exceed the value specified for the UNTABLE operand, and 
cannot be the same as the values specified for the ONLNRD and 
ONLNPCH operands. 

unit 
is a two-digit decimal number from 01 to 99. 

If the OBJERR operand is not coded, a value of 06 is assumed. 

ONLNPCH 
specifies which FORTRAN log-ical input/output unit is to be used 
when the PUNCH (on-l'ine) statement is encountered in a FORTRAN 
source program. The number specified cannot exceed the value 
specified for the UNTABLE operand, cannot be the same as the values 
specified for the OBJERR and ONLNRD operands. 

unit 
is a two-digit decimal number from 01 to 99. 

If the ONLNPCH operand is not coded, a value of 07 is assumed. 

BOUNDRY 
controls the inclusion of the execution-time boundary alignment 
routine in SYS1.LINKLIB. 

ALIGN 
specifies that the routine is included. 

NOALIGN 
specifies that the routine is not 1nciuoeo. 

If the BOUNDRY operand is not coded, ALIGN is assumed. The NOALIGN 
operand should be specified for System/360 Model 85 and 195 
machines. Under CMS, the default is NOALIGN. 

Of>TERR 
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controls the type of object-time error message facility to be 
generated. 

EXCLUDE 
specifies that minimum error service and the termination of the 
job when an error is detected. 



INCLU;)E 
specifies that com?lete error service and continuation of tIlt 
job after an object-time error is detectp.d (JY;'1amic and default 
control is proviced for ~ach error conditicnJ. 

If the O?TFRR operand is not co~ed, EXCLUD~ is ass~led. 

ADDNTkY 
sPtcifies the number of option tabl~ entri~s to be aenerated in 
addi tion to the regui rerl number. The option table for tt,e ~xtE·r.d~d 
Error Handli~q facility has an ~-byte entry for each IBM-desianated 
error condition. An additional 8-~yt~ Ent~y snou!J be added ~0r 
each additional error con~ition to be in:;talled. This operand i!:j 
valid if, and only if, OPTERr<=Il-JCLUDE is specified. 

number 
~s a decimal nThTtber from 000 to S9P. 

If the ADDHTRY operand is not coded, a value of 000 is assuwed. 

LOADING AND RUNNI~G THE USER-WRIT'IEN PROCEDURE A~..J[) TnE LIBi<ArtY 
DISTHIBUTION TAPE U~DER OS 

To run the library distribution tape you must do the following: 

Execute the user-written procedure to prepare the system for 
loading the ~istribution tape. Running the procedure accomrlishes 
the following: 

• Places the JCL procedure PPMODTWO into SYS1.PROCLIB. PPMODTWO 
identifies the libraries that will contain the Mod II Library 
modules (SYS1.FORTLIB and SYS1.LINKLIB or private libraries». 

• Places the FoaTLIB macro instruction into SYS1.PPOPTION. 

Issue a START RDR,cuU to load the tape, where cuu specifies the 
channel and unit address of the tape device containing the 
distribution tape. Running the library distribution tape 
accomplishes the following: 

• Checks the coding of the FORTLIB macro instruction for valid 
syntax. See "Appendix C: Installation Messages" for diagnostic 
messages. 

• Assembles the library modules that depend upon the FORTLIB macro 
instruction. 

• Link edits the appropriate library modules into SYS1.LINKLIB or 
SYS1.FORTLIB or prIvate subprogram and linkage libraries. 

• Punches a card deck that contains two programs. The first 
program is a sample proaram that is used to test the success of 
the library installation. The second program is used to move 
user-written subprograms from an old FORTLIB data set to the new 
FORTLIB data set created by the installation procedure. 

Figure 10 describes the effects of the two steps listed above. The 
numbers in the figure correspond to the numbered steps. 
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SYSI. PROCLIB 

---.--~ 

1 

SYSI. PPOPTION 

(0 

Figure 10. Effect of Running the user-written-Procelure"and the Library 
Distribution Tape Under OS 

k<UNNING A SAMPLE FORTRAN PROGRAM 'TO VERIFY THE SUCCESS OF THE LIBRARY 
INSTALLATION AND UPDATING SYS1.FORTLIB UNDER OS 

The procedure on the distribution tape punches a card deck that contains 
two jobs. 

1. The first job compiles, using tr-!€ FORTRAN IV (H Extended) compiler, 
link edits, and executes t=l sample FOR'IHAN proqram. 
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If your SYS1. PROCLIB data set does not contain the FOl~TXCLG 
procedure, or if you wish to use a different compiler, you must 
modify the /1 EXEC card accordingly. In addition, ensure that the 
procedure's SYSLIB DD card refers to the data-set name of the 
FORTRAN IV Library (Mod II) just installed. 



2.. The second job may be used to move llser-writt.en programs from the 
old FORTLIB data set, if present, to the new subprogram library 
data set. The card deck for this job must be modified before 
execution, as follows: 

• The UNIT= and VOL=SER= parameters must be supplied on the 
//SYSUT2 ~D card. 

• The UNIT= and VOL=SER= parameters must be supplied on the DDl and 
DD2 D~ cards for the unit and volume of the old and new 
subprogram library data sets. 

• The COpy PDS control statement must be repunched specifying the 
following operands: 

POS = name of the old subprogram library data set 
TO - jevice of the new subprogram library data set = 

volume serial number of new subprogram library data 
set 

FROM = jevice of the old subprogram library data set = 
volume serial number of the old subprogram data set 

RENAME = name of the new subprogram library data set 

Note: The COpy POS control statement in this deck is·followed by 
EXCLUDE statements assure' that error messages will not be printed for 
each module that already exists in the newly created FOR'IAAN library. 

FORTrtAN IV LIBRARY (MOD II) UNDEK VM/370 

qEQUIREMENTS FOR LIBRARY INSTALLA'l"ION UNDER eMS 

For Library and PTF Installation 

• A System/370 machine that can support VM/370. 

• An installed release of VM/370. 

• A miniTl'um CM~. configuration. 

• 'Ih~ distribution tape for the Fu~'INAN IV Library (Mod II). 

• The CMS library CMSLIB containing the extended arithmetic simulator 
routines, IEAXPSIM, IEAXPALL, and IEAXPDXR. 

For 1ibra~.!!lstallation Q!1ly 

• 270 blocks of unused s~ace on your system (S) disk for the library 
(eith~r a 2314 or the equivalent space on a 3330 •• 

• Tpn (10) cylinders of unused ~pacF on a 2314 or the equivalent space 
on a 3330 for a scratch system disk. 
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For PTF Installation Only 

• The following eMS files that were installed by tne library 
distribution tape lA'hen the library was originally installed: 

(IHOCMSFT) 
IHOCMSFT 
IHOSTAL 
IHOLIGEN 
IHOCMS 
IHOSAMP 
IHOCMS 
IHOCMSYE 
IHOCMSNO 

TXTLIB 
~ACLIB 

EX~C 

ASSEMBLE 
TEXT 
TEXT 
ASSEMBLF 
TEXT 
TEXT 

Note: The above files must be on disks that have been made available 
through the ACCESS command. The file named IHOCMSFT TXTLIB is produced 
by the installation procedure and given a name that you supply. You 
must rename this file back to IHOCMSFT TXTLIB before the library can be 
rebuilt. In addition, the os Sample program with its JCL will be read 
into the scratch A disk as IHOCMSFT FORTRAN. 

INSTALLING THE LIBRARY UNDER CMS 

The compiler installation under CMS consists of the following steps: 
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Mount the library distribution tape on virtual unit 181. 

Log into VM/370 and IPL CMS. 

Issue an ACCESS command assigning the disk that you have selected 
as the scratch A disk. 



CD Write and file the following EX~,C procedure: 

,----------------------------------------------------------------, 
edit prime exec 
EDIT; 
innn+ ---r--
INPUT; 
&control cms time 
tape rew 
&error &qoto -errt 
tape fsf 
filedef inmove tapl Crecfm fb lrecl 80 block 80 change) 
filedef outmove disk cmsfort data (recfm f lrecl 80 block 80 
change) 
&error &qoto -err 
movefile 
cp spool punch to * 
punch cmsfort data Cnoheader 
read * * 
&beqtype 
distribution tape is positioned beyond cmsfil€ ready to issue 
ihostal 
&end 
cp spool punch off 
&exit 
-errt &tvoe taoe move error error exit 
&exit2 .... L 

-err &type ~rror in move file exit 
&exitl 

I~IT: 
Ifile L ________________________________________________________________ _ 

Note: It is advisable to keep this procedure permanently, in the 
event another installation is to be performed at a future date. 

Type in PRIME to execute the PRIME procedure, which reads file 2 
from the installation tape and makes the following CMS files 
available: 

Fil~ Filet.Y2e Contents 
IHOSTAL EXEC Installation control procedure 

IHOSAMP FORTRAN Sample program for CMS 

IHOLIGEN ASSEMBLE Source for the FORTLIB macro instruction 

IHOCMS ASSEMBLE Source for the compiler CMS interface routine 

Type in IHOSTAL to execute the IHOSTAL.procedure, which will issue 
a QUERY command for your terminal and print the following message: 

,--------------_._------------------------------------------------, 
IOPTION TO INSTALL OR REBUILD I 
100 YOU HAVE ALL NECESSARY FILES ON DISK? I 
IIF RESPONSE IS 'YES' REBUILD I 
IIF RESPONSE IS 'NO' READ INSTALLATION TAPE I L _________________________________________________________________ J 

If this is to be an installation, enter no. 
PTFs, enter yes and skip to step ~ • 

If you are installing 
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Note: The alternative response of yes is for use when PTFs are to 
be applied to the library or system. When yo~ receive a ?TF you 
must remove the os JCL either by punching out the PTF tape or by 
reading the tape into a CMS file and using the CMS editor. You 
must then insert the chanqe into the appropriate TXTLIB for use by 
the installation procedure when rebuilding the compiler. For ease 
in segregatinq text decks for PTF installation, you will be 
requested in step ~ to name two additional text libraries, which 
will be placed in front of IHOCMSFT TXTLIB with a GLOBAL command by 
the installation procedure. 

As a check, the IHOSTAL procedure will type the following message 
at your terminal: 

r------------------------------------------------------------------, 
lIS FORTRAN DISTRIBUTION TAPE MOUNTED ON VIRTUAL TAPE UNIT 181? I 
IHAS THE CMS FILE BEEN READ OFF THE DISTRIBUTION TAPE? I 
lIS THE DISTRIBUTION TAPE POSITIONED AFTER CMS FILE? I 
IINSTALLATION OF 5734 LM3 LIBRArtY MOD 2 I 
IWHEN READY ENTER 'GO' OTHERWISE ENTER 'NOGO' I l _________________________________________________________________ J 

If the answer to the above questions is yes, enter gQ. If you have 
not done the items listed, enter ~2g2; do what is required, and 
re-execute the IHOSTAL procedure. 

The installation procedure offers you the opportunity to generate 
the unit assiqnment table with default record characteristics in a 
CMS format. The followinq message is typed out: 

r-----------------------------------------------------------------, 
I DO YOU WISH Ct-1S FILE CHARAC'IERISTICS i 
I IN UNIT ASSIGNMENT TABLE? I 
ITHAT IS RECFM F BLOCK 80 I 
IRESPOND 'YES' OR 'NO' I l _________________________________________________________________ J 

If you respond yes, CMS default characteristics will be established 
for all data set reference numbers except for tnose assigned to the 
printer, card punch, and card reader. The CMS characteristics are: 

RECFM F 

LRECL 80 

BLOCK 80 

BUFNO 1 

If you respond no, the supplied characteristics will be 
established. They are: 

RECFM U 

LRECL 800 

BLOCK 32768 

BUFNO 2 

Note: ':<ecor1s that are not defined as rlECFl'-j F, LRECL 80, and BLOCK 
80 cannot be used with the CMS editor. 
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During the installation of the library , the IHOSTAL procedure types 
the following message at your terminal: 

r------------------------------------------------------- __________ , 
I DO YOU WISH TO ASSEMBLE INTERFACE I 
! 'l""l1::'C!n' ...... '.'T1"""'O. ! 't7'r.'!t"'t! ,-,1""\ I1..T,-... I 
I ~,;;Jr-V""'J .1.£0.::1 Vl\ l.'4V I L _____________________________________________________ - ___________ J 

If you want the interface assembled, enter yes; the interface 
routine will be assembled, an IHOCMS TEXT file will be created, and 
a listing printed. If you answer no, the procedure checks to see 
that th2 1; hr.::.ru ; nrprr.::.,-,p Tn,,+-; 1"1;;;;- Tun("uc rrtl<'Vrrt .;,... .............. .; 1 ..... l-.. 1 ~ - ---- ------.1 ---------- -"""~ ........... ,..., _ ... """-'" ... -,J...., .... ..,4 ....... ' .0 QVQ..L..La.J.J.LC. 

If ~t is not, the interface routine will be assembled; if it is 
ava~lable, no new IHOCMS TEXT file or listing will be produced. 

During the installation of a PTF, this check is omitted and the 
message, shown above, does not appear. 

~Qte: If you wish to force the assembly of the interface routine 
you must first erase an existing IHOCMS TEXT file. 

The IHOSTAL procedure will continue processing and type the 
following message at your terminal: 

r-----------------------------------------------------------------, 
IIF IHOLIGEN ASSEMBLE IS AS DES~kFD FOR OPTIONS ENTER I NOEDITI I 
IIF YOU WISH TO EDIT THE OPTIONS STATEMENT THAT EXISTS ENTER I 
II EDITI I 
ITO EXIT THE CMS EDITOR YOU ~UST FNTER CARRIAGE RETURN AND 'FIL~' I 
I AFTER THE OPT IONS HAVE BEE l~ E l~'I'E RED I 
ITO EXIT INSTALL PROCEDURE IN CASF OF ERROR TYPE IN IHALT' I L _________________________________________________________________ J 

See the section "Co1ing the FOHTLIB ~acro Instruction" for an 
explanation of the IPrvi-supplied dF.~fault options. If all the 
defaults shown therE are acceptable without ony changes, type 
!!oedi!, and skip to step @. If you want to cllange any of thE' Ib.r-~ 
supplied ",jefaults, type edit and 00 on to stf:'P @. 

The IHOSTAL orocedure will type the following list of Ib~-supplied 
conipiler option defaul ts: 

r-----------------------------------------------------------------, 
1* MOD 2 FOkT~AN LIBNARY OPTIONS DEFAULTS SHOW~ I 
I FOR'TLIB UNTABLl: =08, OBJErtk=Ub, GL~LUH:;'=OS, CNLi\lPCH=07, * I 
I ~OUNDARY=NOALIGN,OPT~R~=~XCLUD~,{DnNTHY=0 I 
1* FNTl,t{ flOD 2 OPTIONS ni:SIl<.t.:j I L _________________________________________________________________ J 

To changp any of the defaults, type in the m~cro, following tt~ 
conventions ~or editing a file with a filety~p of ASSEMBLL: 

Hi t the ITABI key once to ~)oS i tion tt1f' ca rr ier at the heqi nni n0 
of the op~r~nd field. 

Type in tLt: nlacro namp and ~"ach keyword Cpt"ran.] to bt: chan~Ed 

together with its new defcml t val ue. 

If thE' nurrb~r elf options to bf> CI1Cingec rEquire::; a continuation 
line, tYPE: in a character as a continuation in.iicator in colufiln 
72 (count from the left hani wargin indicator), and continue 
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typinq the options beainning in column 16 of the tollowi~g 
line. 

After all changes have been made, hit the R~TUrtN key 
and issue the FILE subcommand. 

@ twic€ 

Example: 

,----------------------------------------------------------------, 
I~ fortlib onlnpch=08 I 
I~ I 
IEDIT: I 
Ifile , L _________________________________________________________________ J 

Note: You need not specify a value for the ADDNTRY and OPTERR 
operands. You will be specificaliV requested to enter parameters 
for them in steps ~ and ~. 

To obtain a value for the ADDNTriY operand of the FORTLIB macro 
instruction, the installation procedure types out the following 
message: 

,----------------------------------------------------------------, 
IENTER NUMBER OF USF.R ENTRIES IN OPTION TABLE I 
IZERO '0' FOR NO ENTRIES TO 598 MAXIMUM I L _________________________________________________________________ J 

You respond by supplying the number of user entries that you wish 
installed in your option table. If you will not be using the 
user-defined entries for the extended error handling facility, 
enter .Q. 

The procedure continues processing and types out the following 
message requesting you to name the TXTLIBs you want installed: 

r-----------------------------------------------------------------, 
IENTRY NAMES FOR THE TEXTLIB YOU WISH TO USE FOR THIS LIBRARY I 
I YOU MAY ENTER 1, 2 OR 3 NAl'jES YOU MUST SUPPLY ONE NAME AT LEAS 'I I 
INAME 1 IS FOR THE MAIN TXTLIB FOR FORTRAN OBJECT TIME LIBRARY I 
IIF ONLY 2 NAMES ARE SPECIFIED THE PRIMARY CHOICE GOES TO NAME 1 I 
ITHE SECONDARY CHOICE GOES TO NAME 2 TXTLIB I 
INAME 2 IS FOR A TXTLIB FOR ONLY EEH ROUTINES I 
INAME 3 IS FOR A TXTLIB FOR ONLY NOEEH ROUTINES I L _________________________________________________________________ J 

You can create up to three TXTLIBs and vary their contents 
depending on your needs, as follows: 

• One Library (FORTMOD2) 

If you are not using the extended error handling facility, your 
library will contain: 

FORTMOD2 - files 4 and 5 of the distribution tape, IHOCMS, 
IHOUATBL, and IHOUOPT without error handling_ 

If you are using the extended error handling facility, your 
library will contain: 

FORTMOD2 - files 4 and 6 of the distribution tape, I HOeMS, 
IHOUATBL, and IHOUOPT with error handling. 
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• Two Librar iE~s (FORTlJ .. 002 and lV:CD2NEErl or r'JOD2EEH) 

If you are not using the extended error handling facility, your 
libraries will contain: 

FORTMOD2 - file 4 of the distribution tape~ IHOCMS. IHOUl~/Ib.si 
and IHOUOPT 

MOD2NEEQ - file 5 of the distribution tape and IHGUOPT 

If you are using the extended error handling facility, your 
libraries will contain: 

FORTM002 - files 4 and ~ of the distribution tape, IHOeMS, 
IHOUATBL, and IrlOUOPT 

MOD2EErl - files 4 and 6 of the distribution tape and IHOUOPT 

• Three Librar ies (FORTMOD2, NOD2EEH, and IvjOD2NEEH. 

You may create three TX~LIBs if you are using the extended error 
handling facility. Your libraries will contain: 

FORTM002 - file 4 of the distribution tape, IHOCMS, and 
IiiOUATBL 

M002EEH - file 6 of the distribution tape and IHOUOPT (with 
extended error handlinq modules) 

MOD2NEEH - file 5 of the distribution tape and IHOUOPT 
(without extended error handling modules) 

Enter the library names you have chosen._ (The names shown above 
are only suggestions. You may use them or your own names.) 

To obtain a value for the OPTERk operand of the FO~TLIB macro 
instruction, the installation procedure types out the following 
message: 

r=====------------------------------------------------------------, 
'FOR TXTLIB BUILD INDICATE I 
"INCLUDE' FOR EXTENDED E~ROR HANDLING AS PRIMARY CHOICE I 
"EXCLUDE' FOR NO EXTENDED Ei<ROR HANDLING PRIMAHY CHOICE I L _________________________________________________________________ J 

This message a~pears only if you have chosen 2 TXTLIB names. If 
you want to install the extended error handling facility in your 
library, as your primary choice, enter !~£!~g~; if you do not, 
enter exclude. 

To. provide a facility for segregating text decks (refer to step (2) 
for more information) during the installation of PTFs, the 
installation procedure will type the following message at your 
terminal: 

r-----------------------------------------------------------------, 
'ENTER CR 1 OR 2 MACLIB NAMES I L _________________________________________________________________ J 

If you do not want any additional MACLIBs, hit the RETURN key, 
~. If you want additional MACLIBs enter one or two names that 

will be used as the filename for the additional MACLIBs. They will 
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be placed before the IHOCMSFT MACLIB with a GLOBAL command issued 
by the installation procedure. 

The procedure will continue processing until the installation of 
the library and interface on the scratch disk is complete. 

At this point procedure will execute the library sample program, 
IHOSAMP TEXT, and type the folluwing instructions at the terminal: 

r-----------------------------------------------------------------, 
IRUN SAMPLE JOB TAKE CONSOLE PROMPTS I 
IEXECUTION BEGINS... I 
ISAMPLE JOB FOR MOD 2 LIBRARY I 
IENTER SHORT MESSAGE I L _________________________________________________________________ J 

Respond by typing in any short message, preceding the message with 
a blank or the character '1' in the first position as the carriage 
control character 

Example: 

r-----------------------------------------------------------------, 
11short messaqe I L _________________________________________________________________ J 

The procedure responds by repeating the first 11 characters of tne 
message (beginning with the second'position), followed by a set of 
statements indicating successful installation of the library: 

,----------------------------------------------------------------, 
ISHORT MESSA I 
lEND OF MOD FORTRAN LIBRARY SAMPLE JOB I 
lEND OF SAMPLE JOB I 
I INSTALL OF MOD 2 FORTRAN LIBRAkY COMPLETE I 
I Ri I L ________________________________________________________________ J 

'1'0 move the library from the scratch A disk to your actual system 
disk, issue the following commands assuming that 191 is the scratch 
disk and 190 is the system disk: 

II 
Ii] 

B 

r-------------------------------------------------------------, 
laccess 191 b I' 
I I 
laccess 190 a I 
I 
Icopy filename txtlib b2 = a2 
I 
jcopy filename txtlib b2 = a2 
I 
I copy filename txtlib b2 = a2 I L _____________________________________________________________ J 

In the set of co~mands shown above, the lettered commands require 
that you supply information that is dependent upon your systen l • An 
explanation of the information required follows: 

You IT'Ust include the first file name that you chose in step 
~ and the same mode that you supplied in the command 

let tered II above. 



II Enter this command if you specified a second name in step ~ 

II Enter this command if you specified a third name in step ~ 

Note-: You may~save the contents of the scratch disk for your 
archives or to rebuild the library at a later date. 
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STORAGE REQUIREMENTS 

The storage estimate tables in this section provide the following: 

• '1'he amount of dynamic storage required for execution of the FORTRAN 
IV (H Extended) compiler under as and CMS (see Table 1). 

• The amount of secondary storage required by the FORTRAN IV 
(H Extended) compiler under as (see Table 2). 

• The amount of secondary storage required by the FORTnAN IV Library 
(Mod II) under os (see Table 3). 

• The amount of secondary storage required by the FORTRAN IV 
(H Extended) Compiler and Library (Mod II) under eMS. 

Table 1. Minimum Dynamic Storage Requirements for Executing the 
FORTRAN IV (H Extended) Compiler Under OS and eMS 

r-------------------T------------------T-------------------------------, I Control , Access I Storage Required I 
I Program I Method I (in bytes t I 
~----------~--------f------------------f-----------------~-------------~ 
I MFT , QSAM I 160K I 
~-------------------+------------------+-------------------------------~ I MVT i Q5AM i 160K I 
~------------------f------------------f-------------------------------~ I CMS , QSAM1. I 60 OK I 
~-------------------~------------------~-------------------------------~ 
I1.CMS simulates the as Queued Sequential Access ~~thodv I L ______________________________________________________________________ J 
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Taole FORTRAN IV (H Extended) Compiler Secondary Storage 
Requirerrents 

r-------------T---------T----------------------------------------------, 
I I I ~umber of Tracks ~equired 1 
i I t------T------T------T------T------~-----~-----~ 
I I I 1 I : I I IB~ I 1 
I I Number of I IBM I IBM ,IBt-l I Idh I IBt-: I 23211 lEE 1 
I 1 Directory I 2301 i 2302 I 2303 I 2311 i 2314 I Data i 3330 i 
,Description 'Records1 1 Drum I Disk I Drum I Disk I Disk I Celli D1Ski 
~-------------f---------f------f------f------f------f------f-----f-----~ 
I SYS1. PROCLIB I 2 I 1 I 3 I J I .. I 2 I C I .L I 

~-------------+---------+------+------+------f------+------+-----+-----~ 
ISYS1.LINKLIB I 2 I 33 I 132 I 135 I 180 I 90 I. 329 I 45 I 
~------------f---------f------1------f------f------f------t-----+-----~ 
I SYS1. PPOPTION I 1 ill 2 I 'I 'I 1 I '+ I .L I 
~-------------i---------i------i------i------i------i-_____ i _____ i _____ ~ 
1The number of 256-byte records allocated for a directory when a new 
partitioned data set is being defined. (See the description of the 
SPACE parameter of the DD statement in the publication IBM Systen/J~Q 
Q2erating system: Job Control Languagt keferenc~, Order 
No. GC28-6704.) T~e number of directory records that can De 
contained on a track is as follows: 

IBr,'~ 2301 T)rum StoragE=> - 45 
IBr.~ 2302 Disk Storage - 14 
IB~l 2303 Drum Storage - 12 
I Br/) 2311 Disk Storaqe - 10 
IBM 2314 1)isk Storage - 17 
IBM 2321 Data Cell 5 
IEM 3330 Disk Storaoe - 29 ______ ~ _______________________________________________________________ J 

Table 3. FORTRAN IV Library (Mod II) Secondary Storage Requirements 

r-------------T---------~--------------------=-------------------------, 
I I I Number of Tracks kequi red I 
I I .------T------T------T------~------~-----~-----~ 
I I I I I , I I IBM I , 
I I Number of, IBM I IBM ,IBM I IB~ I IBlvl I 23211 IBl-! I 
! !Directory! 2301 ! 2302 ! 2303 I 2311 ! 2314 ! Data! 33301 
,Description I Records1 1 Drum I Disk I Drum I Disk I Disk I Celli Diskl 
~------------+---------f------t------f------t------+------t-----f-----1 
ISYS1.FORTLIE I 58 I 12 I 47 I 48 I b5 I 31 1117 I 211 
~-------------+---------+------+------+------+------+------+-----+-----~ 
I SYS1. LINKLIB I 2 I 1 1 2 I 2 I 3 I 2 I 5 I 1 I 
r-------------f---------f------f------f------f------+------f-----f-----1 
,SYS1. PPCPTION I 1 I 1 I 2, 2, 2 1 1 I 4, 1 I 
~-------------i---------i------i------i------i------i------i-----i-----i 
~The number of 256-byte records allocated for a directory when a new I 
partitioned data set is beinq defined. <See the description of the I 
SPACE parameter of the DD statement in the publication IBM System/3bO I 
Operating System: Job control Language Reference, Order , 
NO. GC28-6704.) The number of directory records that can be I 
contained on a track is as follows: I 

I 
IBM 2301 Drum Storage - 45 I 
IBM 2302 Disk Storage - 14 I 
IBM 2303 Drum Storage - 12 I 
IBM 2311 Disk Storage - 10 I 
IBM 2314 Disk Storage - 17 I 
IBM 2321 Data Cell 5 , 
IBM 3330 Disk Storage - 29 I L _____________________________________________________________________ J 
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Table fl. FORTRAN IV (8 Extended) compiler and Library (Mod II) 
Secondary Storage Requirements under c~~ 

r-----------------------~----------------------------T-----~--------_, 
I I Mwlber of Cy 11 nders I I 
I I Required for Installation I I 
I r--------------~--------------~ I 
, I IBM I IBM I Number of I 
I , 2314 I 3330 I Blocks I 
I Description I Disk I Disk I Required I 
~----------------------+--------------+--------------+----------------~ I H Extended Compiler I 30 I 15 I 542 I 
~-----------------------+--------------+--------------+---------------~ I Library CMod II. , 10 I 5 I 210 I L. ______________________ ~ _____________ ~ _____________ ~ ________________ J 
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SYSTEM PROGRAMMING 

COMPILER AND LIBRARY INS'I'ALLATION FOR OS RELEASE 19 USERS 

REQUIREMENTS FOR INSTALLATION ON OS RELEASE 19 

To install the FORTRAN IV (H Extended) compiler and the FORTRAN IV 
Library (Mod II) on Release 19 of the System/360 Operating System, you 
must have the following available: - -

For both compiler and library 

• A System/360 or System/370 machine tha~ supports the MFT (with th~ 
ATTACH option) and/or MVT System/360 Operating Systero 
environment(s) • 

• The Distribbtion Library for Release 20 of the IBM System/360 
Operating System. 

Note: Tne distribution library must be restored from its original 
tape to disk device before it can be used. The restore procedure 
assigns the data-set name and the vol~le serial number to be used. 
See the pUblication.IBM Syste~~1~Q_QE~~~t~~g_§Y2t~~L __ Qt!!!~!~~, 
Order No. GC2~-6586 for information on the restore procedure. 

• 136K bytes of main storage for processing each distribution tape. 

• IMASPZAP fixes for APAR's 31S94, 34556, and 39145 and Program 
Temporary Fix (PTF) for APAR 34018. 

• The IEBCOPY, IEBUPDTF.:, and IEriPROGM utility programs. 

• The IMASPZAP service aid program. 

For the compiler only 

• Space available on SYS1.LINKLIB or a private library for the FORTHA~ 
IV (H Extendei) compiler (see TallIe 2 in the "Storage Estimates" 
section for SYS1.LINKLIB storage requirements). 

• Space availaolt on SYS1.PHOCLIB or a private library for the FORTkA~ 
IV (H Extendei) catalog€d orocedure-s (see Table 2 in the "Storage 
Estimates" section for SYS1. Prt.OCLIB storage n::quirements J. 

For the library only 

• Space available on SYS1.LINKLIR or a private library for the 
IHOS'I'A?, IHuIOSUB, ar.j IHOQEKf2 rnodules. 

Notf': l.f hOU!1rJ.ary alignment is .requested in thE FO:rt':'LIB macro 
instructio!1, the lifOADJST I""'OdUle is includea en 5YSl. LINi\lIE or a 
private library. See Tanlp 3 in the "storage Fstimates" section for 
thE storage required by SYS1.LIN~LIB. 

• Space availaDlE:' for thE' SYS1. ~"'Ok.TLIB data set or a privat€: library, 
1N'hich will cO'ltain the rernainoer of the Mod II Library mo,iules (see 
Table 3 in th'? "~;toraqe 1:.;stimab·.2s" section for SYS1. ?'ORTLIB storaQE' 
n;qui !,pm~ nts) • 
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• Additional space 0!1 SYS1. LIi~I<Lld or a private library for thE:> 
Extended Precision Floatinq Point Simulator routines. If you ar~ 
usinq a private library, you n~st us~ a JOBLIb DG statement that 
defines the ,iata set on which thE:' library resi1es each time you run 
a FORTRAN IV Hi Sxtended> prograrrl. 

• 130 queue records for the system initiator/terminator. 

Note: The number of queue records is determined at system 
generation time by the JOBQLMT parameter in the SCHEDULR macro 
instruction. If the value specified for JOBQLMT was less than 130. 
it must be raised to 130 during an initial program load (IPL) prior 
to installing the library. During the IPL. the operator Riast reply 
to the message: 

id IEF423A SPECIFY JOB QUEUE PARfu"':ETERS 

with the following: 

REPLY id,'. 130' 

This reply is given in addition to any others that may be requested. 

INSTALLATION PROCEDURES ON'OS ~ELEASE 19 

To install the FORTRAN IV (H Extended) compiler and the FORTRAN IV 
Library (Mod II) on Release 19, do the following: 

• Modify Release 19 of the IBM System/360 operating System as 
described in the section "Copying the Extended Precision Floating 
Point Simulator Routines." 

• Using the IMASPZAP service aid program, apply fixes for APAR's 
31594, 34556, and 39145 and apply Program Temporary Fix (PTF) 702bO 
for APAR 34018. 

• Follow the installation procedures for Release 20. 

Note: If you are using an IBM System/360 Model 85 or 195, or a 
System/370 that has the Extended Precision Floating Point Arithmetic 
~~~~,,_o~ ~oo ~ho q~~T;nn "~pprial' Considerations for Svstem/3bO Model 85 
or 195, or System/370 Users" for additional processing that is required. 

Prepare a card deck to copy the Extended Precision Floating Point 
Simulator routines from the Release 20 distribution library into 
SYS1.LINKLIB, or a private linkage library. These routines are not part 
of Release 19 but are required by the FORTRAN IV (H Extended) compiler 
and the FORTRAN IV Library (Mod II). Figure 11 shows the JCL required. 
The lettered statements contain items that you must provide based on the 
facilities available to you. 
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r----------------------------------------------------------------, 
1 IISTEP1 EXEC PGM=IEBCOPY 

.. ~_ IISYSPRINT DD SYSOU'T=A 
~IIDD2 DD DSN=SYS1.CISOS,DISP=OLD, m ! II U~IT=unit,VOL=SEK=volume serial, 
~ II SPAC£=(TkK, (1,1) 

r---IIDD3 D!) DSN=linkaoe library name, DISP=OLD II I- IISYSUT3 DD DSN='l'Et-'iP1, DISP= (NEW, DELETE) , UNIT=unit, 
1 II VO~=SER=volume serial,SPACE=<TRK, (1,1» 11+\ /1'IISY3UT4::JD DSN='IZMP2, DISP= (NEW, LELETE) , UNIT=unit 

VOL=SER=volume serial,SPACE=<TRK, (1,1» 
1 IISYSIN DD * 

COpy 
SELECT 

II 
1* 

OUTDD~DD3,INDD~DD2 

t'lEr-tiBE.R= ( (IEAXPALL" R) , (IEAXPDXR, , R) • 
<IEAXPSIM, , R) ) 

i 
1 
1 

1 L ________________________________________________________________ J 

Fiqure 11. Copyinq the Extended Precision Floatinq Point Simulator 
Routines from Release 20 into Kelease i9 

II 

m 

An explanation of the lettereil items in Figure 11 follows: 

If you are usinq a 2311 Disk Storage device for the disk pack that 
contains th~ Release 20 starter system data set (SYS1.CI~U~), code 
2311 for the unit parameter and DLIB03 for the volume serial 
number. If you are using a 2314 Disk Storage device, code 2314 for 
the unit parameter and DLIBOl for the volume serial number. 

Insert the narre of the linkage library on which the Extended 
Precision Floating Point Simulator routines will reside (either 
SYS1.LINKLIB or a private library). If tRe library you choose is 
not cataloged, add to this statement the unit and volume serial 
number on which it resides. 

Note: If you are using a private library, you may concatenate it 
with SYS1.LINKLIB at initial program load (IPL) time or you may 
include in the JCL of any FORTRAN program that will use the 
compiler or MOD II Library, a JOELIB or STEPLIB DD statement that 
describes the private library on which the simulator routines 
reside. See the "Link Library List" section for information on 
concatenatinq data sets with SYS1.LINKLIB or the publication IB~ 
Systeml360 operating System Job Contrel Language Reference, Order 
No. GC28-670Q, for information on using the JOBLIB or STEPLIB 
statements. 

Insert the type of the direct-access device and the volume serial 
number you are using for the work data set. 

Insert the type of the direct-access device and the volume serial 
number you are using for the work data set. 

After modifying Release 19 of the operating system, continue 
installation processing using the information contained in the sections 
following the installation requirements section for either the compiler 
or the library. The two-steps described above may be run with the 
user-written procedures discussed in those sections; however, they must 
be run before you attempt to run the sample FORTRAN program deck. 
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SPECIAL INSTALLATION CONSIDERATIONS FOR SYSTEM/360 MODEL 85 OR 195, OR 
SYSTEM/370 USERS WITH OS 

If you have a System/360 Model 85 or 195 or a System/370 that has the 
Extended Precision Floating Point Arithmetic feature, your system is 
able to automatically perform extended precision arithmetic operations 
using this built-in hardware. Extended precision division operations, 
however, require a simulator routine that assists the hardware and 
increases the speed of the operations. There are two routines 
available. Your choice of the appropriate routine to use depends upon 
your hardware. Using the right routine will increase the speed of 
extended-precision division operations on systems equipped with 
extended-precision floating-point arithmetic. 

The Release 20 distribution library contains both the division 
simulator routine and a complete simulator routine for users that do not 
have the Extended Precision Floating Point Arithmetic feature. If you 
wish to take advantage of this feature, you must indicate to the system 
that it is available or the complete simulator routine will be used. To 
indicate that the Extended Precision Floating Point Arithmetic feature 
is available and the division simulator routine is to be used, you 
must modify bit 7 of byte 182 in the communications Vector Table. The 
following procedures perform the necessary modifications. 

1. Prepare a card deck that uses the I~ASPZAP service aid program to 
dump the CSECT, IEAQBKOO for MVT and CSECT, IEACVTRN for MFT in the 
module IEANUC01 of nucleus that you are using. If you have more 
than one nucleus available, specify the same CSECT in the 
correspondinq module of the nucleus you wish to modify (IEANUC02. 
etc.). You may run this step with the user-written procedure 
described in the "Installation Procedures ft section. For MVT 
systems, the card deck should contain the following: 

//STEP3 
//SYSLIB 
//SYSPRINT 
//SYSABEND 
//SYSIN 

EXEC 
DD 
DD 
DD 
DD 
DUMP 

PGN=IMASPZAP 
DSN=SYS1.NUCLEUS,DISP=OLD 
SYSOUT=A 
SYSQUT=A 

* IEANUC01 IEAC!BKOO 

For MF'I systems, replace the DUlVJP statement with DUNP IEANVC01 
IEACVTRN 

?. [Jsina the .juror; oroduced above. locate the contents of byte 182 
(decimal) in the Communications Vector Table (CVT). This byte is 
located at a displacement of 182 bytes beyond IEACVT, an entry 
point in IEAQBKOO and IEACVT~N. Calculate the location of this 
byte using the system generation assembler listings for the nucleus 
you are using (IFANUC01,IBANUC02, etc.). 
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3. Prepare a second card deck that will replace the contents of bit 7 
of byte 182 with a bit that is set to one. All the other bit 
settinqs of the byte must remain unchanged. For MVT systems, the 
second deck should contain the following: 

//JOB2 
//STEP 
//SYSLIB 
//SYSPRINT 
//SYSABEND 
//SYSIN 

JOB 
EXEC 

DD 
DD 
DO 
DD 

NAME 

accounting information, MSGLEVEL=(l,l) 
PGM=IMASPZAP 
DSN=SYS1.NUCLEUS,DISP=OLD 
SYSOUT=A 
SYSOUT=A· 

* 
nucleus data set name IEAQBKOO 

\~RIFY location of byte 182 
REP location of byte 122 

contents of byte 182 
replacement for 
byte 182 

For MFT systems, replace the NAME statement with NAME nucleus data 
set name IEACVTRN 

4. Complete the remaining steps necessary to install on Release 19. 

ASSEMBLING USER-WRI'I'IEN COMPILER AND LIBRARY MODULES ON OS RELEASE 19. 

To assemble on Release 19 compiler and library modules that you have 
written for use with the FORTRAN IV (H Extended) compiler or the FORTRAN 
IV Library (Mod II), you must use the Release 20 Assembler F and macro 
library. These two Release 20 components must be restored from their 
original distribution library tape to a disk device before they can be 
used. The restore procedure assigns the data-set name and volume serial 
numoer to be used. See the publication IBM S~ternLl~Q_Q~~E~ti~g_~~t~~ 
Utilities, Order No. GC28-6586 for information on the restore procedure. 
You may assemble or reassemble modules following the installation 
process. But befo"re you attempt to run a FOHTRAN program that uses your 
ll~jules; the following example shows how this might be done in a simple 
case. 

//MYJOB 
//JOBLIB 
// 
//MYSTEP 
//ASM.SYSLIB 
// 
//ASM.SYSIN 

JOB 
DD 

EXEC 
DD 

DD 

accounting information, r-:SGLEVEL= (1,1) 
DSN=SYS1.AS037,DISP=OLD,UNIT=2314, 
VOL=SER=DLIB01 
P,SMEC 
DSN=SYS1.MACLIB,DISP=OLD,UNIT=2314, 
VOL=SER=DLIBOl 

* 

(your proqram source statements) 

/* 

If you are using a 2311 Disk Storage device, the volunle serial nUWDer 
for the Assembler F is DLIB05; the volume serial number for the macrc 
library is DLIB01. 
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EXTENDED ERROR HANDLING FACILITY 

HOW TO CREATE OR AL'TER AN OP'IION TABLE 

The option table is supplied during system generation or installation of 
the library when the extended error handling facility is request@d. 
However, to provide a new set of options for an existing table, the 
option table must be reassembled and link edited into the FORTRAN 
library. This is done after system generation or installation of the 
compiler and before you attempt to run a program that requires the 
extended error handling facility. A procedure for accomplishing this is 
described in the following text. A complete description of the option 
table, PREFACE option, and SETENT option can be found in the publication 
IBM System/360 Operating System: FOKTRAN IV (H Extended) Programmer's 
Guide, Order No. SC28-6852. 

An assembler lang'.lage macro definition can be used to generate an 
option table. The macro definition and use of the macro for each option 
table entry are supplied as input to the assembler procedure ASMFCL to 
replace the system-generated option table with tne new one. 

An example of an assembler language rr~cro definition used to generate 
an option table is shown in Figure 12. This example may be used as a 
guide by the user. 

In the example, the macro parameters are as follows: 

PREFACE a,b,c 

a 

b 

c 

a 

b 

c 

d 
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is the number of user entries to be created (same as the nun:ber 
specified for the ADDNTRY operand of the FORTLIB macro 
instruction) • 

is the boundary alignment desired. A value of 0 is used for no 
aliqnment; a value of 1 is used for alignment. 

is the number of times the SETENT macro instruction (see below) 
is to be issued. 

is the error entry to be altered. 

is the count of errors to be allowed. A value of 0 indicates 
unlimited error occurrence. 

is the count of the number of times the message should be 
printed before suppression. 

is the hexadeci~al digits that specify the option bits. 



I/OPTAB JOB 1, "SAMPLE MACRO' ,MSGLEVEL-1 CREATE IHOUOP'I' 
lIVER 1 EXEC ASMFC,PARM.ASM-NOOECK 
IIASM.SYSIN 00 • 

MACRO 
PREFACE 'ADENT, UDJST, &SETENT 

THIS MACRO GENERATES THE PREFACE TO THE OPTION TABLE AND SETS 
GLOBALS FOR SUBSEQUENT CALLS TO THE SETENT MACRO 
THE USE OF THIS MACRO GENERATES AN OPTION TABLE AS llEr!NEtl ~y !!!M 
AftU ALLOWS CHANGES TO INDIVIDUAL ERROR NUMBERS AS DESIRED, BY USE 
OF SETENT 

IHOGOPT 
'SEThR 
'COUNT 
nOTAL 
'A 

GOLA 'COUNT,'TOTAL,'SETNR 
LCLA .A 
CSECT 
SETA 
SETA 
SETA 
SETA 

'SETENT 
204 
UDENT+301 
'ADENT+98 

ERROR NUMBER OF FIRST ENTRY IN TABLE 
NUMBER OF LAST ENTRY IN TABLE 

DC 
DC 
DC 
MEND 
MACRO 

F' 'A' TOTAL NUMBER OF ENTRIES 
B' O'ADJST. 000000' 
AL3(0) 

SETENT .E 
GBLA .COUNT,'TOTAL,.SETNR 
LeLA &B 

IN TABLE 

.B SETA 1 

.SETNR SETA 'SETNR-1 
.AGAIN ANaP START OF LOOP TO GEN ONE ENTRY IN TABLE POR ERROR NUMBER 

AIF i.COUNT GT 'TOTAL) .MEND HAVE ALL ENTRIES BEEN CREA'l'ED 
AIF a8 LE N'.SYSLIST).TEST 
AIF (.SETNR EQ 0) • DEFAULT 
HEXIT 

• TEST ANaP 
•• IF THERE IS NO USER SUPPLIED INFO FOR THIS ERROR NO TAKE DEFAULT 

AIF ('SYSLIST('B,1) NE 'COUNT).DEFAULT 
ERUCOUNT DC AL1 ('SYSLIST('B,2» NUMBER OF ERRORS TO ALLOW FR SETEN'T 

DC AL 1 (';SYSLIST (U, 3» NO OF MSGS TO PRINT FROM SETENT 
DC X'OO' 
DC X, .SYSLIST(U,II)' OPTION BITS SUPPLIED BY Sr:rENT 
DC F'1' 

'COUNT SETA 'COUNT+1 
'B SETA '8+1 

AGO • AGAIN RETURN TO LOOP 
.DEFAULT ANOP IBM DEFAULTS FOR ERRORS NOT INDICJ\TI:D BY SETENT 

IBM SPECIAL CASES FOR MESSAGE COUNT 
J\IF (&COUNT E(, 208) .UNLIM 
AIF (&COUNT EO 210). UNLIH 
AIF (&COUNT EO 215) .VNLUI 
AIF (';COUNT EO 217).ONE 
AIF (&COUNT EO 230).ONE 

ERR'COUNT DC AL 1 ( 10) 
.B1\CK1 ANOP 

DC 1\Ll (5) 
.BACK2 ANOP 

DC X'OO' 
Ia~ SPECI1\L CASES FOR OPTION BITS 

AIF (&COUllT EO 212) .SPBITS 
AIr (&COU:,T EO 215) .SPBITS 
AIF (&COUNT EO 218) .SPBITS 
AIF (&COUNT EO 221). SP8ITS 
AIF (&COUNT E(, 222) .SPBITS 
AIF (&COUlIT EO 223) .SPBITS 
AIF (&COUlIT EO 224) .SPDITS 
AIF (&COUlIT EO 225). SPBITS 
DC x'42' 
AGO .CONT 

.SPBITS DC x'52' 

.CONT ANOP 
DC 

&COUNT SETA 
AGO 

.UNLIH ANOP 
ERR'COUNT DC 

AIF 
DC 
AGO 

.ONE ANOP 
ERR&COUNT DC 

DC 
AIF 

.:-IEND 

DC 
DC 
AGO 
ANOP 
MLND 

P' l' 
&COUNT+l 
• AGAIN RETURN TO LOOP 

ALl (0) 
(&COUNT NE 210) • BACK 1 

ALl (10) 
.BTlCK2 

AL1 (1) 
ALl (1) 
(&COUNT EO 217) .B1\CK2 
X'OO' 
x' 02' 
.CONT 

eND OF HACRO DEFINITION 

EXANPLE OF THE USE OF THE }1ACRO 

PREFACE 50,1,2 
SETENT (220,5,2,21), (235,10,5,42) , (255,2,0, /I) 
SETEN'X' (300,56,65,3) 

END 
/.-

END OF DATA 

Figure 12. Example of Assembler Language Macro Definition Used to 
Generate option Table 
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The macro instructions are used as follows: 

1. Only one PREFACE macro instruction is allowed. 

2. As many SETENT macro instructions as are desired may be used. From 
1 to 200 error entries can be specified in the use of a single 
SETENT macro instruction by using continuation cards. 

3. Only error entries that differ from the default options need be 
specified. See the publication OS FORTRAN IV (H Extended) 
Programmer's Guide, Order No. SC28-6852, for more information 
on the default options. 

4. Error codes must be placed in ascending order in the SETENT macro 
instruction. For IBM-supplied entries, error codes are in the 
range 302 to 899. 

~. Changing one option for any error entry requires that all four 
parameters be specified. If default values are desired for an 
entry, they must be respecified. For example: 

SETENT (241,50,5,42) 

indicates that for error 241, the number of errors to be allowed is 
SO; the error message should be printed five times before it is 
suppressed; and the option oits are set with a hexadecimal 42. 

THE: LINK LIBRARY LIST UNDER OS 

The link library list (LNKLSTOO) enables you to concatenate up to 1b 
data sets, on multiple volumes, to form SYS1.LINKLIB. When the system 
is generated, LNKLSTOO is included in tne system as a required mewber of 
SYS1. PAR~~LIB. If SYS1. PARMLIB does not include the member LNKLsriOO, 
SYS1.LINKLIB will be used as the systtm link library and a warning 
wessaqe will be provided. 

LNKLSTOO contains one member, SYS1.LINKLIB. After systew generation, 
you wi 11 have the option of adding men,bers via the IEBUPD'IE utility 
program. Each member may have up to 16 extents. After making additions 
to SYS1.SVCLIB, SYS1.LIN¥LIB, or data sets concatenated to LINKLIB via 
LNKLSTOO, and before using the aiditions, an IPL should lJe performed to 
update the descriPtion of th~ link and/or SVC library in main storage. 

Your input format (to IFBUPDTEI consists of 80 character records. 
Continuation is indicated by placing a comma after the last narr.e in a 
record and a nonblank character in column 72. SUbsequent records must 
start in colwr.n 16. The initial format is: 

[b ••• ] SYS1.LINKLIB 

'10 add member names to LN~LSTOO, reploce the initial reccrd with: 

[b ••• ] SYS1.LINKLIB,nam~1,nawe2,naffie3, ••• 
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SYSLIN DEFINITION IN CATALOGED PROCEDURES 

In order to allow the comptler to run more efficiently, cataloged 
procedures define SYSLIN as having a blocking factor of 40, i.e., 
a blocksize of 3200 bytes. Note that the blocking factor used 
during link eaiting bears a relationship to the linkage editor's 
SIZE option. 

If the defaults at your installation do not handle the 40 to 1 
blocking factor, change your cataloged procedure by either: 

1. Specifying a blocksize of less than 3200 bytes for SYSLIN, 
or 

2. changing the SIZE option and/or the REGION size used by 
the linkage editor. See the publication IBM System/360 OS 
Linkaie Editor and Loader, Order No. GC28-6538, for further 
detai s. 

Note also that the REGION size for the link edit step in the 
cataloged procedure is 96K. 

System Programming 67 



APPENDIX A: COMPILER AND LIBRARY MODULES 

FORTRAN IV (H EXTENDED) COMPILER MODULES 

IFEAAA IFECPX IFEJGR IFEQMT IFETI5 
IFEAAB IFECSP IFEKCN IFEQPF IFE'ILM 
IFEAAC IFECSR IFEKOP IFEQSM IFETLS 
IFEAAD IFECTN IFEKPA IFEQSR IFETMP 
IFEAAE IFEKRE IFEQTL IFETPK 
IFEADC IFEDCL IFEKSA IFEQWT IFETPR 

IFEDIO IFEKSM IFEQXM IFETRN 
IFEAIB IFEKST IFEQXS IFETSR 
IFEAIO IFEGAA IFEKUN IFEQXX 
IFEALD IFEGCR IFEUED 
IFEANT IFEGCZ IFELAB IFERBX IFEUEN 
IFEAPD IFEGDA IFELER IFERBP 
IFEAPT IFEGDF IFELGN IFERFL IFEVCA 
IFEATB IFEGDT IFELMA IFERFP IFEVCC 
lFEATC IFEGEV IFELOK IFERFR IFEVFN 
IFEATM IFEGFM IFEL!<.G IFERGB 

lFEGNL IFELTB IFERLA IFEWCN 
IFEBUF IFEGOS IFERLL 

IFEGSD IFEPBD IFERRG IFEXRF 
IFECAA IFEGST IFEPBL IFERSL IFEXRS 
IFECAR IFEPBT IFERSS 
IFECCR IFEJAB IFEPBZ IFERSX IFEYER 
IFECDI IFEJAC IFEPGK IFERTB 
IFECDO IFEJAL IFEPLP IFEZER 
IFECDP IFEJAN IFEPLS IFESBS 
IFECDT IFEJBF IFEPOP IHOFCCNI 
IFECGC IFEJCM IFETAA IHOFTEN 
IFECGO IFEJCP IFEQBM IFETAB IHOFQTEN 
IFECGW IFEJOF IFEQCF IFETEN 
IFECIO IFEJFI IFEQCL IFETEP IHOQCCNI 
IFECLT IFEJFU IFEQKO IFETIO IHOCONO 

FORl'RAN IV (H EXTENDED) COMPILER CMS INTERFACE MODU!!~ 

IFECMS 

OBTAINING CSECT SIZES FOR THE COMPILER MODULES UNDER OS 

It is possible to obtain CSECT sizes for the FORTRAN IV (H Extended) 
compiler modules using the IMBMOMAP service aid program. A sample of 
the output from this program is shown in Figure 13. You need the 
following JCL statements: 

//CSCTSIZE 
//STEPA 
//001 
// 
//SYSPRINT 
// 

JOB 
EXEC 
DD 

DD 

accounting information, MSGLEVEL=(l,l) 
PGM=IMBMOMAP"REGION=200K 
DSN=data-set name on which compiler 
resides (IFEAAB),DISP=SHR 
SYSOUT=A 

For more information on using the IMBMDMAP service aid program see the 
publication IBM System/360 Operating System: Service Aids, Order 
No. GC28-6719. 
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1< EAAE 

IF EA DC 
IF EA IB 

IF EAIO 
te:: EAL D 

Ie::: !:ADT 

IFEATS 
1< EAT'4 
IF EA AD 

IFEUA 
IHAPO 
SENT A8 
IFEANT 
1< ECAA 
IF ECCR 

S~ 'IT A8 
IF EC A~ 
IF ECI)P 

IF EC OT 
IF ECGC 

IF ECGII 
IF ECl T 
IF EC PX 
IF EC S~ 
IF ECT'l 
1< EOCl 
IF EOID 

Figure 13. Sample Output from the IMBMDMAP Service Aid Program 
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FORTRAN IV LIBRARY (MOD II) 

IHOADJST 1 ,2 IHODBUG IHOFIFIX IIIOLASCN IHOQSQRT 
IHOASYNC1,2 IHODIOSE** IHOFINTH** IHOLATN2 I HOQTANH 

IHOFIXPI IHOLDFIO IHOQTNCT 
I HOCGOTO IHOECOMH* IHOFIOSH** IHOLERF 
I HOCLABS IHOEDIOS* IHOFIOS2 I HOLEXP IHOSASCN 
I HOC LAS IHOEFIOS* I HOFMAXD I HOLGAMA IHOSATAN 
IHOCLEXP IHOEFNTH* I HOFMAXI I HOLLOG IHOSATN2 
I HOCLLOG I HOERRM IHOFMAXR IHOLSCN IHOSERF 
IHOCLSON IHOETRCH* I HOFMODI IHOLSCNH IHOSEXP 
I HOCLSQT IHOFMODR IHOLSQRT I HOSGAMA 
I HOCOMH2 IHOFAINT IHOFOPT I HOLTP.NH IHOSLOG 
IHOCQSCN IHOFCDXI IHOFOVER IHOLTNCT IHOSSCN 
I HOCQSQT I HOFCOMH * * I HOFQTEN IHOSSCNH 
I HOCQABS IHOFCONI IHOFQXPI IHONAMEL IHOSSQRT 
IHOCQEXP I HOFCONO IHOFQXPQ IHOSTAE2 
IHOCQLOG IHOFCQXI IHOFRXPI I HOQASCN IHOSTANH 
IHOCQRIT I HOFCVTH IHOFRXPR IHOQATN2 IHOSTNCT 
IHOCSABS IHOFCXPI IHOFSLIT IHOQCONI 
IHOCSAS I HOFDUMP IHOFTEN IHOQCONO IHOTRCH** 
IHOCSEXP I HOFDVCH IHOQERF 
IHOCSLOG IHOFDXPD IHOIBERH IHOQERF2 2 IHOUTABL 
IHOCSSCN IHOFDXPI IHOIBERR IHOQSCN IHOUOPT 
IHOCSCQT IHOFEXIT IHOIOSUB1,2 IHOQSCNH 
----------
1Not available under CMS 
2Available under OS on SYS1.LINKLIB 
*Extended error handling routines 
**Non-extended error handling routines 

FORTRAN IV LIBRARY (MOD II) CMS INTERFACE MODULE 

IHOCMS 

The CSECT sizes for the FORTRAN IV Library (Mod II) modules can be 
found in the publications IBM OS FORTRAN IV Library - Mathematical and 
Service Subprograms, Order No. GC28-6818 and IBM OS FORTRAN IV 
Hathematical and Service Subprograms Supplement for Mod I and Mod II 
L1brar1es, Order No. SC28-6864e 
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APPENDIX B: SAMPLE PROGRAMS PRODUC~Q_~!_!HE_£~~!~!_~!Q_~!@~B! 
DISTRIBUTION TAPES 

FORTRAN IV CH EXTENDEDt COMPILER UNDER_Q§ 

The sample proqram that is produced oy the compiler distribution tape 
procedure is shown in Figure 14. 

LEVEL 9J C FEB 71 I 

REQUESTEC CPTICNS: MAP,LIST 

OPT IONS IN EFFECT: IIAIIE C iliA I'" I, NCCPT.". ZE, L I II ECCUHTC 601, SllI!t"'AIII ,AUTOCIl'MOlIEt. 

ISN CC~2 
ISN CC03 
1511 ceC4 
IS'" (lCe5 
IS'" (("tf 

IS'" ern 
ISN ccee 
ISN rCC9 
ISN CC le 
ISN (ell 
ISI\ CC 12 
IS'" (C13 
ISN .C( 14 
ISN ('<'15 
ISN (Cit: 
IS"J CC17 
IS"J r('18 
IS'" (( 19 
IS"J C{ 2( 
l'ill ((,21 
I S"J (\(22 
IS"J (,23 
IS"J CC24 
ISN CC2~ 
IS"J ((26 
I S"J (e27 
IS"J ('(2<; 
IS"J (C?l 
ISN ((33 
IS"J C05 
IS"J C(37 
ISN ((?<; 

JS"J ((41 
ISN C(43 
iSN (\:4;0 
ISN Ce47 
I~'" rC4 C 

is,., U51 
ISN «(52 
ISN C(~3 
IS~: C("4 
IS"J ('(155 
IS"J (C5t 
IS~ C(57 
15111 ((Sf 

Fiqure 14 •. 

72 

SOURCE ,EeCDIC,LIST ,NCOECK ,eeJECT ,MAP,NeFe,u'" ,NCGCS'''' ,NOXIIIF,NOALC,NCAHSF,FUGC II 

C c:EIIEIiAl I lee TEST CASE 
C TEST AOP AND XP "11M IIESTEO DO'S, IF'S .. nt-IN CO'S, VARJAIU 
C SUBSCRIPTS, GO TC .. ITHN ce LOep, MULTIPLE if'S IN SUCCUSICH. 
C THE ROUTINE ITSelF APPRCX IMA'ES T .. E SLePE OF X"2 • X"). 1HI TEST 
C CASE IS SELF C .. ECKING. SLCFE IS CAlCUL.TEC ,T 't-E 5 'CINTS eN THE 
C CUIIYE, 1.,2.,3 .. 4., AND 5. 

REaL*e SC5CI,TI501,"1501 
CO 2~ 1-1,t: 

1 E-C .eoc 1 
2 TZ-I-l 
3 P-(Tl+1.( I*TZ.*2 
4 CelT"' 0.1 
5 TIll. TZ • CELT 
6 S III .. IH11 .1.CI*HII"2 
7 CELS. SIll - P 
e ~I11· eELS/OElT 
9 CO 16 J " 2 , 5C 

lC CelT" C.l .. DEll 
11 T (J I TZ + CelT 
12 SIJI = ITIJI + 1.CI *TlJI"2 
13 CElS = SIJI - P 
14 IoIJI=CEU/CElT 
1 <; I F I J - 2 I 2r. 21. 2C 

"'2t ~ = "IJ-ll - wlJI 
8 = IoIJ-21 - WIJ-ll 
IF I~ - el 21.22,22 

21 If 1~IJ-11 - wlJI - EI 23,16,16 
1t: CO~T INUE 
22 II = IoIJ-lI 

GC TC 24 
23 Y = IooIJI 
24 If ITI.EC.C •• AIIC.Y-C •• GT •• lI GC TC 2t: 

IF ITl.Eo.r.1 (;( TC 2~ 

If IlI.EO.1 •• AI\O.V-5 •• GT •• 1I GC TO 2f: 
IF Ill.EO.l.1 GC TC 2!; 
IF ITZ.EO.2 •• AIIO.Y-16 •• Gl •• U GC TC 26 
IF ITZ.EC.2.1 GC TC 25 
IF IlZ.EC.3 •• AIIO.Y-33 •• GT •• 1I GC TC 26 
IF I TZ.EO.3.1 GC: TC 2~ 
If ITZ.EO.4 •• AIIC.Y-56 •• GT •• 2) Gt TC 2t: 
IF nl.E~.4.1 GC TC 25 
IF IlZ.EC.~ •• ANC.Y-85 •• GT •• 21 GC TC 26 
IFITZ.fQ.5.) GC TC 25 
GC T( 2 ~ 

26 ",IIITE 1t:.1(( 1 TZ,Y 
2~ CO'lINUE 

loR I TE It:, 1C 11 
lrc fCP~~T If T(11 FAIlEC "'IT~ Tl AND Y -, RESPECTIVElV,',F4.1,F12.41 
1(1 H'PfilH I' 1(11 (C",FLETEO'I 

STeP 
EIIC 

Sawple Program Pror1uc~d by the Compil~r Distribution Tare 
Under OS 



FORTRAN IV (H EXTENDED) COMPILER UNDEk CMS 

The sample program that is prorluced oy the compiler distribution tare 
procedure is shown in Figure 15. This sourCE program listing is placej 
in the IFESAMP LISTli~ file pro~ced by the compiler depending upon the 
options you specified in step ~ of the installation procedure. 

lEVEL 2 I SEPT 6 72 I OS/360 FORTRAN H EXTENDED DATE 72.271/13.01.31 PAGE 

REOUESTED OPTIONS: SOURCE MAP LIST XREF TERM 

OPTIONS IN EFFEcn NAMEI MAlNI,NOOPTlMIZE,lIhECOUNTC60l,SIlflMAXI,atJT008LCNONEI, 

ISN 0002 
I SN 0003 
ISN 0004 
ISH 0005 
ISN 0006 
ISH 1)007 
ISH 0008 
ISN 0009 
ISN 0010 
I SN 0011 

Figure 15. 

10 

11 

12 

SOURC.E, E8CD IC,ll ST ,NOOECK ,OBJEC T, MAP,NOFORMAT ,NOGOSTMT, XREF, NOllC ,NOAIliS F, TfRM, FLAGI S I 

iFE SAMP FOR TRAN ;; EKTEIoiOEii SAMPLE PROGRAM 
WRITEI6,l01 
FnRMA'" SAMPLE JC8 FOR H EXT COMPILER'I' ENTER SI()RT MESSAGE 'I 
REAO 1'S,lll 
FORM" ('TEXT ENTEREO" 
WRITE (6,111 
X-I. 
WRITE 16,121 
FORMA TC' END OF H EXTENDED SAMPLE JOI!' I 
STOP 
END 

iFEOOO iO 
I FE00020 
IFE0003C 
IFEOO""O 
I FE00050 
IFE0006C 
IFE00070 
I FE 00080 
IFEOOOqO 
IFEOOIOC 
IFEOOllC 

Sample Program Produced by the Compiler Distribution Tape 
Under CMS 
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The sample proqram that is produced oy the library distribution tape 
procedure is shown in Fiqure 16. 

lEVEL 9J I HB 71 I C~/31:(' F(,RTR~N H EXTHCEC 

REQUESTEC CPTICNS: lIST,~~P 

OPTIONS IN EFFECT: NAI'IE( MAI"I,NCCPTIl'lIZE,lll\EeCUNT(6CI,SIZE(~H),~UTCCBlINOl\E), 

ISN {'ce2 
ISN eGO 
ISN (CC4 
ISN (leC5 
I SN eeeb 
I SN I:'OC7 
ISN cee8 
ISN oce9 
ISN eelC 
ISN (( 11 
ISN (el2 

lEVEL 9J ( 

ISN C(13 
ISN 0014 
ISN tC15 
ISN CC 16 
ISN (,Cl7 
ISN C018 
IS,." CC19 

FEE 

SOURCE, E eCD IC, II S T , NGDECK, CI'JE:CT , I'I~P, NOFCR "n, NCGe STI'IT ,NCXREF, NOAlC, NCANSF, F lAI: ( I) 

e •••••••••••••••••• * ••••••••••••••••••••••••••••••••••••••••••••••••• 4t: '1CC(,OC 
e .4675CCCC 
C THIS FRCGRA~ IS ~ TEST 05E CESIGNEC TC VERIFY TI"AT THE FCRTRAN .4t:8COOCC 
C • MCD II LIBRARY HAS BEet> PROPERLY INSTAllEC IN YCUR SYSTE~. THE .4685ceoe 
e • REQUIREC Joe CCNTROl lA"GUAI:E STATE"ENTS ANC THE CATA ORC .469CO{,00 
C • ~IlE INCLUDED AS PART (IF THE DE(.K. .4f.95COOC 
e .410C:0(OC 
C • THE PROGPAI'I GENERATES A TA8lE OF 8INCl'lIAl eCEFFICIENTS "HICH IS .410500CC 
C THE" PRINTED ON THE SYSCUT DEVICE. All CATA EXCEPT THE FIRST .471COCOO 
( LINE CF OUTPUT IS PRCGPA" GHEPATEC. .4115C(Oe 
C .472COCOO 
C • .4125eooc 
C * THE OL TPUT SHOULD BE --- *473CCOOC 
C • .473500{,0 
C I-------------------------------------------------~-------I *474ce'coc 
C I K I .474500C:C 
C • I ---- I -----------------------------------------------------.,.--- I .4750COCC 
C • I Nil 2 3 4 5 6 7 B 9 lC I .4755cooe 
C • 1----1---------------------------------------------------------I .476GCOOC 
C • I 1 lIe C ( 0 0 0 ( C {' I .4765CO( C 
C • I 2 I 2 1 e C (' 0 ( C C (I .411COCCC 
e • I 3 I 3 3 1 ceo C ( ( C I *477500CO 
C • I 4 I 4 6 4 1 C C C (' eCI.4 '18COOOC 
C • I I 5 lC lC 5 1 0 ceo (I .47B5'(,00 
C 6 6 15 2C 15 6 1 ( C CCI.4 79CCOOC 
C 7 7 21 35 35 21 7 1 C ( C I .47<;50COC 
C. 8 8 28 56 7C 56 28 e 1 (' (. I .480000CO 
C * 9 9 36 84 126 lU 84 3t: 9 1 (I .48C5COOC 
C * Ie 10 45 120 21e 252 210 12( 45 lC 1 I .481CO(lOO 
C 11 11 55 it: 5 ~3e 41:2 462 33C 165 55 11 I .4815(,oeo 
C 12 12 66 22( 495 792 924 792 4<;5 22(' 66 I .48200ecc 
C 13 13 78 286 715 1287 1116 1716 1287 115 286 I .48250{,CC 
C 14 14 91 3t4 lCCl 2e02 30C3 3432 3CC3 2e(2 l(Cl I .4830COOO 
C. 15 15 1(5 455 1365 3C03 5CC5 64?~ 6435 5e05 3CC3 I *4835((00 
C. 16 16 12C 56C 1820 4368 8(e8 1144e 1287e 1144C 80(8 I .484(OeOO 
C * 17 17 1?6 68e 238C 6188 12376 1<;448 24?lC 2431C 1<;448 I .48450CCC 
C. 18 18 153 816 306C 8568 18564 31824 43758 4862C 43758 I .485COCOO 
C. 19 19 171 <;6C; 3876 11624 27132 5C 388 75582 92378 <;2378 I *4855cooe 

• I 2C I 2C 190 114( 4845 155C:4 3876C 1152C 125<;7C 16796(: 1E4756 I .486COOOC 
C • I ---- 1--------------------------------------------------------I .48650COC 
C ,. .4870000C 
C * •••••••••••••••••••••••••• ,. •••••••••••••••••••••••••• * ••••••••• *.*.48 75Ce'OC 

71 

DIMENSION NBYK(2C.1C),HEA[(2C) 488C[OCO 
DC 1( K= 1, lC 4885Ce'oe 
NBYKIl,KI = K 489CO[00 

10 CCNTINUE 48<J5COOC 
PEA[ (5.11 t-f~D 4900CCCO 
INRITE (6,2) HEAC 4<;0500CC 
INPIH U:,31 II\BYK(1,KI,K=1,lC) 491CCCOC 
DC ~() N=1,2C 49150CCC 
CC 2C K= l.1C 4<;2CCCOC 
N8YK(N,1(1 = K8INCO(I\,KI 4925COOC 

20 CCNTINUE 493(GC{l0 

?C 

OS/~t:C FORTRAN H EXTEI\OED 

WRITE (6,41 N'(NBYKIN,K),K=l,lCI 
CCNTI I\UE 
wR IT E (t:, 5 I 
STOP 
FCRI'IAT (2CA41 
FCRM~T (' 1 FORTRAN G SA"PlE TEST CASE'1I1I11I1X,2CA4111111 
F G P MAT (T 1 , , I ' ,51 ( , -, 1 , , I ' IT 1 , , I ' , T 35 , , K ' , T to 5, , I ' IT 2, , 1---- I ' , 

57('-'I,'I'/T2,'I N 1',12,14,215,316,311,' 1'/T2, 
, I ---- I ' ,51 ( , - , I , , I ' ) 

(' 1',13,' 1',13,14,215,316,311,' I') 
(' 1---- I ' , 5'1 ( ,- , ) , , I ' ) 

CATE 71.05711(.20.32 

4935V00C 
4G4CCCCC 
4945000e 
4<;50C(lCC 
495500CC 
4<;6000[-0 
4<J6500CC 
4<;700000 
49750000 
4G800COC 
49850000 
4<;9COCOC 

PAGE 

PAGE 

Figure 16. Sample Program Produced by the Library Distribution Tape 
(Part 1 of 2) 
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lEV'El cJ , ~~p 71 I CS/~H FCIiTPAN I" EXTENCEe enE 71.(57/1C.2(.5(' PAGE 

o'QIJfSHC en ,r~~: II ~T ,"'/IP 

npT!r~s I~ fHECT: "/I"'~' "Alt-I,"CCnlI'lZE,1I11ECCl..IITlt:d,SllEl"AXI,AVTCC!!1II1.CH1, 
sr,upc F. E ere I C, II S1 ,NOtECK ,( eJECT, MAP, N(FOP "AT, NOGes TMT, NC'XREF ,NOAl(, NCANSF ,F LAG I II 

, 5" (.( (2 

I Sf'; cen 
I SN ((,,('5 

I Sill ree7 

I~N (((9 
ISN CCIO 

ISN Cn1 

ISN cr 1~ 
I SN re 14 
ISN d'15 
ISN (C16 
I SN cr 17 

ISN ee 18 
1St. (C19 
ISN CC 2( 
I~N (C 21 
ISN Ce22 
ISN oe 23 

ISN C·e24 
ISN ee25 
, SN rc 2t: 
ISN ((27 
ISN ((28 

CC29 
COC 
COl 
CO2 

...... ~ ......................................... . 
,. KelllCC CCMPUTES T~E SINCMlAl C('EFFICIENT, • 
• (IN,I() = '"~'"-1) ••• '"-1<+1111'K.'K-1) ••• 11, 
,. ..... fIlE ~ AND K Alii: TI-E I"TEGER APGUE"'HTS TC 
,. HE "L"<C1ICN. HTER"ECIATE CAlCl..lATICNS APE 
.. PERF(l:MED IN P£:Al ARITH"'ETIC. IN TI-!E CASE • 
.. ""'fRf K .GT. II, II IIAlVE (F ZERe IS PE1UPllEe •• 

Tl"e VAlliES L~ N ANfI K APE lEFT U"'C~ANGfC. 
l"'E Fl..NC11~~ HAS PHil CHECKEt Fep 6Ll CC"-
6ir..Aij{r-5 CF N=i,2 •••• ,2( iNC K=l,z, ••• ,lt •• ..... ~ ...... ,. ........................................ . 
FU~CTICII I(el~cc (II,KI 

Ct'ECK F(R lIilVlAl CASES 
IF (K .fT. "I GC TC 5C 
IF (K .Ee. ( .(11. ~ .H. KI GC TC 6e 
IF (I< .EO. 1 .CR. "'-K .Ee. 11 GO TO 7l 

(CNVH1 TC ilEAL Fn I~T. CAlCUlATICNS 
P z '" 
Q = I( 

CHCK FCil lCWfR 'CENC'''INATCR' 
IF (P-Q .IT. el Q ~ P-c 

cr"PUTE DENC"'INATC" 
"AX = Q 
PCT .. 1.C 
DC !c. 1"2,I'U 
pCT = I.PCT 

3( CCllTI~UE 

Cr:"IPUTE II:U"'ERATC'R 
"'AX = P 
"IN .. P - Q + I.e 
1rp " 1.0 
CC 4C I""III,I'AX 
rcp " I.TOP 

4(" CCII:T INUf 
CALCULATE AIle I1CU~D eIt.. COEFF. 

KBIIICC Tep/eOT + C.5 
RETUP'" 

5t KPI"'CC " C 
RETl..RN 

6e KBINCC = 
PETURII 

7C KeINeo .. II: 

41;1j;~CCCe 

5cc..OCec.c 
5(,C,50CCC 
se lecooe 
5e Iseeee 
5e2CCGOe 
Se2~CeGC 
5(,3((0(( 
SC350CCC 
5C4((O( C. 
5G45GC'C'G 
5('5CCC(" 
5(, 55ecCC 
5C6eceC e 
5e65eGCC 
5C'7GOCCe 
5C75ccce 
5e 8Ge ec..c 
5t.85CCCG 
~C9CCCCC 
5("95((,C( 
51('oeoce 
51C ~c('oe 
511e('occ 
5115CC(( 
~ 12eecec 
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Figure lb. Sample Progra~ Produced by the Library Distribution Tape 
(Part 2 of 2) 
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FORTRAN IV (H EXTENDED) COMPILER 

The following messages-are produced during the installation of the 
FORTRAN IV (H Extended) compiler. There are two types of messages, 
information and error. The information messages list the compiler 
default options that have been set by the execution of the FORTRANX 
macro instruction. The error messages indicate the incorrect coding of 
the FORTRANX macro instruction's keyword operands. 

INSTALLATION INFORl-"u\TION r·1ESSAGES 

The messages listed in Table 4 are produced after a successful assembly 
of the FORTRANX macro instruction. They indicate the keyword operand 
parameters that have been chosen as system defaults for each compiler 
option. No programmer response is necessary. 

INSTALLATION ERROR MESSAGES 

Error messages are produced when a syntax error(s) is encountered during 
the assembly of the FORT RAN X macro instruction. When an error is 
detected, syntax checking continues; however, the macro is not executed. 
The error must be corrected and the macro instruction must be 
reassembled without errors for execution to occur. For a list of the 
messages, assemble the FORTRANX macro with an operand of IUSTERR=LIST. 

Explanation: The message will contain the parameter that was 
incorrectly coded for the keyword operand of the FORTRM~ macro 
instruction and specify how to code it correctly. 

Programmer Response: Correct the syntax of the keyword operand and 
reassemble. See the section "Coding the FORT RAN X Macro Instruction i; for 
more detailed information. If the problem recurs, do the following 
before calling IBM for programming support: 

• Have source deck and associated listing available. 
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Table 4. Compiler Installation Information Messages (Part 1 of 2) 

---------------~-------------------------------------~----------------
FORTRANX Macrol I 

Operand that I I 
Produces I IValue of 

Message I Text of Message Produced I xxxxxxxx 

---------------+-------------------------------------+---------------I I DECK 
PUNCH= I PUNCH OPTION FOR OBJECT DECK IS lor 

I xxxxxxxx I NODECK 

---------------+-------------------------------------+---------------I I SOURCE 
SORLIST= I LISTING OPTION FOR SOURCE PROGRAM ISlor 

I xxxxxxxx I NOSOURCE 

---------------+-------------------------------------+---------------
I I MAP 

STORMAP= I RELATIVE LOCATION MAP OPTION IS lor 
I xxxxxxxx I NOMAP 

---------------+-------------------------------------+---------------I I OBJECT 
OBJPROG= I OUTPUT OPTION FOR OBJECT MODULE IS lor, 

1 xxxxxxxx I NOOBJECT 

---------------+-------------------------------------+---------------
I IBCD 

SORCODE= I SOURCE CODE CHARACTER SET OPTION IS lor 
I xxxxxxxx I EBCDIC 

-----~---------+-------------------------------------+---------------I I LIST 
OBJLIST= I LISTING OPTION FOR OBJECT PROGRAM ISlor 

1 xxxxx'xxx I NOLIST 

---------------+-------------------------------------+---------------I 11 NO 
OPT= I OBJECT PROGRAM OPTIMIZATION OPTION 12 or BASIC 

I IS xx OPTIMIZATION 13 FULL 

---------------+-------------------------------------+---------------
I lany number from 

LINECNT= I OBJECT PROGRAM PRINT PAGE IS 11 to 200 
I MAXIMUM OF xxx LINES 1 

---------------+-------------------------------------+---------------I lany number from 
ADSIZE= I SIZE OF ADCON TABLE IS xxxx BYTES 11024 to 16384 

---------------t-------------------------------------+---------------
1 1 

CMSIZE= I SIZE OF BACKWARD CONNECTOR TABLE IS I any number from 
I xxx BYTES I 1024 to 65536 

---------------+-------------------------------------+---------------I I GOSTMT 
OBJID= I INTERNAL STATEMENT NUMBERING OPTION lor 

I IS xxxxxxxx I NOGOSTMT 

---------------+-------------------------------------+---------------I I FORMAT 
SOREDIT= I STRUCTURED SOURCE LISTING OPTION IS lor 

I xxxxxxxx I NOFORMAT 

~--------------+------------------------------------~+----------~----SORXREF= I SOURCE CROSS REFERENCE OPTION IS I XREF or 
I xxxxxxxx I NOXREF 

---------------+-------------------------------------+---------------SORALC= I ALIGN COMMON OPTION IS xxxxx IALC or 
I I NOALC 

---------------+-------------------------------------+---------------SORANSF= I ANSI ONLY FUNCTION OPTION IS xxxxxx IANSF or 
I I NOANSF 

---------------+-------------------------------------+---------------COMOVLY= I COMPILER STRUCTURE SPECIFIED IS I OVERLAY 
I xxxxxxxx I or 
1 I NOOVERLAY 

---------------.------------------------------------_.---------------
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Table 4. Compiler Installation Information Messages (Part 2 of 2) ---------------T-------------------------------------T---------------
FORTRANX Macro I I 

Operand that I I 
Produces I IValue of 

Message I Text of Messages Produced I xxxxxxxx 

---------------+-------------------------------------+---------------
I iTERMINAL 

SORTERM= I TERMINAL MESSAGES OPTION IS xxxxxxxxior 
I I NOTERMINAL 

---------------+-------~-~~-=========================+=============== 

COMPSYS= COMPILER OPTIMIZED FOR xxxxxxxx 
SYSTEM 

IMFT 
IMVT 
ITSO 
IVS1 
IVS2 or 

i iCMS 

---------------+-------------------------------------+---------------
I I I 

SORFLAG= I DIAGNOSTIC MESSAGE OPTION IS FLAG(x) IE or 
I IS 

---------------+-------------------------------------+---------------
I I 

COMOPTS= I xxxxxxxx OPTIONS CAN BE SELECTED INO 
I FROM THE LIST: lor 
I LOAD/NOLOAD EDIT/NOEDIT ID/NOID I OBSOLETE 
I OPT= LINECNT= SIZE= NAME= I 
I TRACE= I 

---------------+-------------------------------------+---------------
I I 

SIZE= I ·MAIN STORAGE IS UNRESTRICTED: IANY number from 
I SIZE (MAX) 1150 to 9999 
I or I 
I MAIN STORAGE IS RESTRICTED: I 
I SIZE (xxxxK) BYTES I 

---------------+-------------------------------------+---------------
I I 

NAME = I MAIN PROGRAM NAME OPTION IS xxxxxxxxiname or 
1 I MAIN 

---------------+-------------------------------------+---------------
1 I 

INSTERR= I THE LIST OF ALL INSTALLATION OPTION iLIST 
I ERROR MESSAGES WAS REQUESTED: lor 
I INSTALLATION IS TERMINATED AFTER INOLIST 
I LIST I 
I followed by all error messages I 
I or I 
I THE LIST OF ALL INSTALLATION OPTION I 
I ERROR MESSAGES WAS NOT REQUESTED I 

---------------+-------------------------------------+---------------
I I DUMP 

*COMDUMP= I DUMP IS REQUESTED FOR UNRECOVERABLE lor 
I ERRORS 1 NODUMP 

---------------+-------------------------------------+---------------
I I 

*PERMXL= I EXTENDED LANGUAGE (XL) IS RECOGNIZED I 
I I 

---------------+-------------------------------------+---------------
I I 

*TRACE= I TRACE OUTPUT REQUESTED IS TRACE I any number 
I ( xxxxxxxx) I 

---------------.-------------------------------------~---------------
*This message is printed only if the option is not the default; the 
message is provided only for IBM personnel responsible for program 
maintenance. 
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FORTRAN IV LIBRARY 010D II) 

The following messages are produced during the installation of tne 
FORTRAN IV Library (Mod II). There are two types of messages, 
information and error. The information messages list the library 
default options that have been set by the execution of the FORTIIB macro 
instruction. The error messages indicate the incorrect coding of the 
FORTLIB macro instruction's keywor1 operands. 

LIBRARY INFORMATION MESSAGES 

The messages listed in Table 5 are produced after a successful assembly 
of the FORTLIB macro instruction. They indicate the keyword operand 
parameters that have been chosen as system defaults for each library 
option. No programmer response is necessary. 

Table 5. Librarv Installation Information Messages 

--------------T------------------------------------------T--------------
FORTLIB Macro\ \ 
Operand that I I 

Produces I I Meaning of 
Message I Text of Message Produced I xxxxxxxx 

--------------~------------------------------------------~--------------
I I any 2-digit 

UNTABLE= I 1/0 UNIT TABLE WILL CONTAIN xx LOGICAL I nurr.ber from 
\ uNITS I 08 to 99 

--------------~------------------------------------------+--------------
I I any 2-digit 

OBJERR= I uNIT xx USED FOR • PRINT' STATEMENTS, I number 
I ERROK MESSAGES AND DUMPS I 

--------------+------------------------------------------~--------------
I I any 2-digi t 

ONLNRD= I UNIT xx USED FOR 'READ' STATEMEN'IS I number 
--------------+------------------------------------------f--------------

I I any 2-digi t 
ONLNPCH= I UNIT xx USED FOR 'PUNCH' STATEMEiff'S I number 

--------------+------------------------------------------f--------------
I I EXCLUDE 

OPTERR= I OBJECT TIME ERROR HAL~DLInG FACILITY IS I or 
I xxxxxxxx I INCLUDE 

--------------~------------------------------------------+--------------
I I any 3 digit 

ADDNTRY= I xxx ADDITIONAL ERROR ENTRIES IN OPTION I number from 
I T~BL£ I 000 to 598 

--------------+--~---------------------------------------f--------------
I BOUNDARY ALIGNMENT NOT REQUES'IED I NOALIGN 

BOUNDRY= I or I or 
I BOUNDARY ALIGNMENT SPECIFIED I ALIGN 

--------------~------------------------------------------~--------------

LIBRARY ERROR MESSAGES 

The error messages listed below are produced when a syntax error(s) is 
encountered during the assembly of the FORTLIB macro instruction. When 
an error is detected, syntax checking continues; however, the macro 
instruction is not executed. The errors must be corrected and the macro 
instruction must be reassembled without errors for execution to occur. 
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* * * IEIFOL107 UNTABLE V~LUE xx INVALID 

Explanation: 1he field containing xx iniicates the pararreter that was 
incorrectly coded for the UNTABL.2; ktywo~j operand of the FOR'I'LIB macro 
instruction. 

Programmer .K.esponse: Correct the syntax of the UN'! ABL= k.eyword operand 
and reassemble. SEe the section "Coding tht:: FOi<TLIB Lacro Instruction" 
for more d.etailerj information. If: tnf-' t-'rohlf::~m rt::cur::i, do tne following 
blfore calling IBM for programming support: 

• nave source deck and associated listing available. 

* • * IEIFOL109 O~JERR VALUE xx INVALID 

Explanation: 'Ine field containing xx injicates the paran,E·ter that was 
incorrectly co(~ej for the OBJERr<= keywori oJ:j€rand of the FORTLIB macro 
instruction. 

Programrrer Response: Correct the syntax of the OEJERR= keyword operand 
and reassemble. See the section "Coding the FORTLIB Macro Instruction" 
for more ~~etai led information. I f tilt problem rE-'curs, do the following 
before callinq IBM for proaramming support: 

• Have source deck and associated listing available. 

* * * IEIrOLlll ONLNRD VALUE xx INVALID 

Expl~nation: Tile field containing xx indicates the parameter that was 
incorrectly coded for the ONLN'qD= keyword operand of the ~ORrrLIB macro 
instruction. 

Programmer Response: Correct the syntax of the ONLNr{D= keyword operand 
and reassemble. See the section "cooing the FORTLIB Macro Instruction" 
for more jetailed information. If the probl~m recurs, do the following 
before calling IBM for programming support: 

• Have source deck and associated listing available. 

* * * IEIFOLl13 ONLNPCH VALUE xx ll~VP.LID 

!:;xplanation: The field containing xx indicates the parameter that was 
incorrectly coded for the ON~NPCH= keyword operand of tne FORTLIB macro 
instruction. 

Programmer Response: Correct the syntax of the ONLNPCH= keyword op~rand 
and reassemble. See the section "Coding ~he FORTLIB Macro Instruction" 
for more detailed information. If the problem recurs, do the following 
before calling IBM for programming support: 

• Have source deck and associated listing available. 

* * * IEIF OLl14 BOUNDARY VALUE xxxxxxxx INVALID 

Explanation: The field containing xxxxxxxx indicates the parameter that 
was incorrectly coded for the BOUNDRY= keyword operand of the FORTLIE 
macro instruction. 
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Programmer Response: Correct the syntax of the BOUNDRY= keyword operand 
and reassemble. See the section "Coding the FORTLIB Macro Instruction" 
for more detailed information. If the problem recurs, do the following 
before calling IBM for programming support: 

• Have source deck and associated listing available. 

* * * IEIFOLl15 OPTERR VALUE xxxxxxxx INVALID 

Explanation: The field containing xxxxxxxx indicates the parameter that 
was incorrectly coded for the OPTERR= keyword operand of the FORTLIB 
macro instruction. 

Programmer Response: Correct the syntax of the OPTERR= keyword operand 
and reassemble. See the section "Coding the FORTLIB Macro Instruction" 
for more detailed information. If the problem recurs, do the fOllowing 
before calling IBM for programmrng support: 

• Have source deck and associated listing available. 

* * * IEIFOLl16 ADDNTRY VALUE xxx INVALID 

Explanation: The field containing xxx indicates the parameter that was 
incorrectly coded for the ADDNTRY= keyword operand of the FORTLIB macro 
instruction. 

Programmer Response: Correct the syntax of the ADDNTRY= keyword operand 
and reassemble. See the section "Coding the FORTLIB Macro Instruction" 
for more detailed information. If the problem recurs, do the following 
before calling IBM for programming support: 

• Have source deck and associated listing available. 
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