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If you have any problem or disco'.)er any inadequacy in your FORTRAN 

software or its documentation, plcds~) r.-eport it using the Soft\varc 

Performance Report forms enclosed in your software kit. 

Give the Software Performance Report to your DEC Software 

Specialist. In most cases he t.~, iII b0. able to provide an inunediate 

. answer to your problem, as he is kept informed of new information as 

soon as it becomes available. If yours is an original problem. the 

Software Specialist will ensure that all necessary deta.ils, examples, 

and supporting material are included in the Report, and then he will 

forward the complete report to DEC's Software Information Servlce 

Group in Maynard, Massachusetts for a thorough investigation 0: your 

problem. As soon as the in'vestigating programmer has the answer to 

your problem, it will be sent to you via the Software Specialist. 

This procedure is intended to provide fast replies to your Soft­

ware Performance Reports either by an immediate answer from your Soft­

ware Specialist or as the result of concentrating our software 

maintenance effort on well-documented original problems. 

Your inputs are most appreciated in our continuing effort to 

improve our software, and with your help our cOrrt..'TIitment to good soft­

ware support will remain apparent. 

If you have any questions on this procedure, please contact your 

Software Specialist. 

READER'S CO~~NTS CARD 

Your attention is invited to the last page of this. document. The 

"Reader's comments" page, when filled in and mailed, is b€.'neficial t.o 

both you and DEC; all comments received are acknowledqed and dn: C(Jrl­

sidered when documenting subsequent manuals. 



PREFACE 

This document contains information vlhich should expedite the inteqra-

tion of FORTRA..~ into a PDP-II DOS system. Please read this document 

before attemptL~g to put FORTR~~ onto the system. 

Chapter 1 is a description of how to load and operq.te the FOR'rRAN 

system. Chapter 2 contains a number cf. programming cautions and use-

iul data on the current version of FORTRAN (lB, Compiler; llA, Lib-

rary). Chapter 3 contains advice on using the FORTRAN system, Chap-

ter 4 contains additions and corrections to the current FORTRAN IV 

. manual. Chapter 5 describes the FORTRAN Library Functions . 

For more detailed information on the PDP-II FORTRAN language and its 

implementation, see the FORTRAN IV manual (DEC-II~KFDA-D). 

All of the following directions assume: 

a. The system device is DF: 

b. The user is logged in under [1,1] 

c. The user is familiar with the use of the PDP-II DOS system. 

Monitor prints a period (.) or dollar sign ($) to which the user can 

issue a direct command. System prograws print a number siqn (#) to 

which the user can issue a command. CTRL/C causes the Monitor to print 

a period and accept a command. 

NO'I'E 

The characters ", I, and $ are underlined in 
examples to indicate that they are printed by 
the DOS Monitor. All characters printed by 
the system are underlined; user input is not. 
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STARTING FORTRAN' ON THE PDP-II 

1.1 SYSTEM REQUIREMENTS TO USE FORTRAN 

1.1.1. Software Requirements 

The FOf{'fRAN system must be run with the Disk Operating System (DOS) 

Monitor, version 4A; PIP-II, version 4Ai PAL-IIR, version SA; 

LINK-II, version SA; and Librarian, version 2A. All of these programs 

are available from the DEC program Library. Later versions of the 

above programs are also usable. 

1.1.2 Hardware Requirements 

FORTRAN programs can be compiled and run on .any hardware cO:t:lfiguration 

which supports the PDP-II DOS Monitor. 

1.2 PRINCIPLES OF CREATING A FORTRAN SYS'l'EM 

The FORTRAN System has been supplied on either paper tape or DECtape. 

Briefly, the suggested sequence of operations in building a FORTRAN 

system is as follows: 

a. Put the Compiler overlays on the system device. 

b. Put the Compiler load module on the system device. 

c. Put the Compiler diagnostic file on the system device. 

d. Put the FORTRAN Library On the system device. 

e. It is further advised that the user create a backup 

copy (with PIP) of the FOR'I'RAN system on DECtape, if 

available on the system. 

1.3 PRELIMINARY OPERATIONS 

Before starting the loading process, delete any files from the system 

deviee which have the following names: 



FTN~i1~.OVL 
F'TN.09f l. OVL 
FTN.0}12.0VL 
FTN~.0 3. OVL 
FTN,0~ 4. OVL 
FTN,0~500VL 
FTN.0.06.0VL 
FORCOM.DGN 
FORTR~ 

FORLIB.OBJ 
EAELIB.OBJ 

1.4 CREATING THE FORTR&~ SYSTEM FROM A FORTRAN DECTAPE 

FORTRA1J systems can be built with either the 8K or 12K Compiler. 

Both cannot reside on the system device simultaneously. If the system 

has 12K or more, the 12K Compiler should be used. The 8K Compiler 

presently ,has several operational restrictions documented in Chapter 2. 

All directions regarding DECtape assume that the FORTRAN Compiler 

DECtape (and, later, the FORTRAN Library DECtape) are placed on DEC­

tape unit fl. DT: is synonymous with Drr}tl: and is shown in all DECtape 

'examples in the following sections. The FORTFAN Compiler nEctape 

(DEC-II-DFFB-UC) contains the following files: 

FORCOM.DGN 

FORTRN . ~ 8K'\ 
OVL~ 8K • LDA I} 
OVL18K~LDA 
OVL38K.LDA 
OVL48K. LDAl 
OVL58K.LDA 
OVL68K.LDA) 

FORTRN.12K, 
OVL~ .LDA, 
OVLl ' .LDAl OVL2 .LDA 
OVL3 .LDA 
OVL4 .LDA 
OVL5 .LDA 
OVL6 .LDA 

FORTRAf.! Diagnostic File 

8K Compiler 

12K Compiler 

The FORTR&~ Library DECtape (DEC-ll-SFFB-UC) contains the following 

files: 

FORLIB.OBJ 

EAELIB.OBJ 

IOL~l .OBJ} 
DEFIN .OBJ 
DVTB~6.PAL 

FORTRAN Non-EAE Library 

FORTRAN EAE Library 

Optional Files (see Section 2.2.4, 2.1.5, 
and 3.4) 



-Tn-generar;--the-pnTT6-s-6pny---6Y-the FORTR.Zh~ system is--Fnat-if -Ene 

system device is an RF11 disk l the entire system can be kept on the 

system disk. 

except for the 

system device. 

If the system device is an RK11 disk, the entire system 

FORTRAN diagnostic file (FORCOM.DGN) can be kept on the 

If the system device is an Rell disk, the FORTRAN 

Compiler overlays should be kept on the system disk and all other 

components of the system run fron; DECtape. 

The following instructions on loading FORTR~~ from DEC tape 

describe the various permutations in loading procedure for 12K and 8K 

systems as well as for system devices: DF:, DK:, and DC: (RFll disk, 

RKil disk, and Rell disk, respectively). 

1.4.l Creating the FORT~~ System in 12K or More of Core 

The user should go to section 1.4.1.1 if he has an ~11 disk, to 

section 1.4.1.2 if he has an RKll disk, and to section 1.4.1.3 if 

he·has an Rell disk. 

1.4.1.1 The 12K FORTRAN System on an RFll Disk 

The general sequence of steps to be followed consists of loading the 

Compiler overlays, loading the FORTRAN Compiler load module, loading 

the FORTRAN diagnostic file, and then loading the FORTRAN ~ibrary 

(FORLIB or EAELIB, depending upon the syst.em). Details are as foliows: 

1. Log into the system under Ule 1,1. Perform the following 
two commands to the Monitor: 

,2.ASSIGN 
§.AS DF:, OVL 

2. Run·each of the individual Compiler overlay builders as 
follows: 

~RU DT:OVLfj 

$RU DT:OVL1 

iRU DT:OVL2 

$RU DT:ovL3 

1RU DT:OVL4 

$RU DT-:-0VL5 

$RU DT:OVL6 



At--arts-point ,----the· -com:±gtto--us file s FPNfj)lfJ. OVL through nN~Y16. OV~--­

present on the system disk. 

3. Place the FORTRAN Compiler load module on the system 
device after changing the version number of the 
Compiler (from V~~lA to V~~lB) as follows: 

$GE DT:FORTRN.12K 
$MO 26466 
~26466/~4~461: 41~61 
$SAVE FORTRN 
§te 
.KI 

4. Run PIP and copy the FORTRM~ diagnostic files onto 
the system disk; changing the protection on the 
diagnostic file: 

$RU PIP 

PIP-ll V~~4A 

IDF:<DT:FOReOM~DGN/CO 

!DF:FORCOM.rx;N/PR:2~J5 

5. With PIP, load the appropriate FORTRAN Library object 
module: FORLIB.OBJ if a non-EM system, or EAELIB.OBJ 
if an EAE system. (FORLIB.OBJ can be used on an EAE 
system, but EAELIB.OBJ cannot be used on a non-BAE 
system. ) 

#DF:<DT:FORLIB.OBJ 

or 
#DF:<DT:EAELIB.OBJ 

1.4~1.2 The 12K FORTRAN System on an RKll Disk 

The general sequence of steps to be followed consists of loading the 

Compiler overlays, loading the FORTRAN Compiler load module, and 

then loading the appropriate FORTPAN Library. Details are as follows: 

1. Log into the system under Ule 1,1. Perform the 
following two commands to G~e Monitor: 

$ASSIGN 
$AS DK: ,OVL 



_2~ Make the f .. ]] ow-iAg- pa~ch W t~~e file---G-V~Meh:­
changes the name of the system device, as built 
into the Compiler, from DF: to DK:): 

$GET DT: QVL,0 
JMO 36332 
~}~3)y~1_4]~~.; 1527~ 
.§.BE 

3. Run the remaining Compiler overlay builders as follows: 

$RU DT:OVLl 

$RU DT:OVL2 
-

$RU DT:OVL3 

$RU DT:OVL4 

~RU DT:OVL5 

$RU DT:OVL6 

4. PlaGe the FORTRAN Compiler load module on the system 
device after changing the version number of the Compiler 
(from V~~lA to V~~lB) as follows: 

$GE DT:FORTRN.12K 
SMO 26466 
:026_466fl!.!o/~~ 1 :, 4l~6l 
$SAVE FORTRN 
"SiC 
:KI 

5. With PIP, load the appropriate FORTRAN Library object 
module: FORLIB.OBJ if a non-EAE system or EAELIB~OBJ 
if an EAE system. (FORLIB.OBJ can be used on an 
EAE system, but EAELIB.OBJ cannot be used on a non-EAE 
system. ) 

or 

$RU PIP 

PIP-ll,y~%4A 

#DK:<DT:FORLIB.OBJ 

#DK:<DT:EAELIB.OBJ 

6. The FORTRAN diagnostic file (FORCOM.DGN) does not 
function correctly at the present time on the RKll 
ciisk and should not be loaded onto the disk (see 
section 2.1.1 and section 2.2.6). 



1.4.1. 3 The 1;2* FORTRAN §Y!1 tern O!~ ~~l ReIl Disk 

Due to the size limitations of the Rell disk, only the Compiler 

overlay files should be kept on the system disk. All other files 

should remain DECtape resident and run from DECtape as needed. The 

process is as follows: 

1. Log into the system under UIe l;l~ Perform the following 
two cornman ds to the £.10 n i tD r : 

$ASSIGN 
$AS. DC: ,O'lL 

2. Make the following patch to t.hE: file OVL~ '.vhich chanqes 
the name of the system devicc! as built into the Compilf:r, 
from DF: to DC:): 

~GE DT:OVL~8K 
$MO 32332 
032332/%1476g: 1457~ 
$BE 

3. Run the remaining Compiler overlay builders as follows: 

$RU D'I':OVLl 

$RU DT:OVL2 

$RU DT:OVL3 

$RU DT:OVL4 

$RU DT:OVL5 

$RU DT:OVL6 

4. Maintain a copy of t,he FORTRi'\N Campi ler load module on 
DECtape (unit n) after changing the version number of the 
Compiler (from V~~lA to V~01B) as follows: 

5. 

~GE DT:FORTRN.12K 
~MO 26466 
~26466/~4~461: 41~6l 
~SAVE DTn:FORTRN 
i tc 
.KI 

When starting the Compiler the user can type: 

.1RU DT: FORTRN 

which allows the Conpiler to bring the overlays into 
core from the disk. 

Maintain a copy of the appropriate FORTRAN Library on 
DECtape: FORLIB.OBJ if a non-EAE system or EAELIB.OBJ 
if an EAE system. (FORLIB.OBJ can be used on an EAE 
system, but EAELIB.OBJ cannot be used on a non-EAR system.) 



$RO PIP 

PIP-II VYlfb4A 

#DTn:FORLIB<DT:FORLIB.OBJ 
or 

#DTn:EAELIB<DT:EAELIE.()BJ 

6. The user can put the diagnostic file, FORCOM.DGN on the 
system disk if he so desires, hue size limitations on the 
disk make this undesirable in most cases (see section 2.1.1). 

1.4.2 Creating the FORTRAN System in 8K of Core 

The user should go to section 1.4.2.1 if he has an RFll disk, 

or to section 1.4.2.2 if he has an Rell disk. {RKII disks are not 

supported on 8K machines.} The 8K Compiler does not currently 

support the diagnostic file, FORCOM.DGN (see section 2.1.1). 

1.4.2.1 The 8K FORTRAN System on an RF11 Disk 

The general sequence of steps to be followed consists of loading 

the 8K compiler overlays, loading the 8K FORTRAN Compiler load module, 

and then loading the appropriate FORTRAN Library file. betails are 

as follows: 

1. Log into the system under UIC 1,1. Perform the follow­
ing two commands to the Monitor: 

$ASSIGN 
$AS DF: ,OVL 

2. patch to the file OVL~8K.LDA: 

3. Run the remaining 8K Compiler overlay builders as 
follows: 

~RU DT:OVL18K 

i RU DT :OVL28K 

$RU DT :OVL38K 

$RU DT:OVL48K 

$RU DT:OVL58K 
-
$RU DT:OVL68K 



Place the FORT~~~ Compiler load module on the system 
device after changing-the Comp~ ler vers~on numner---­
(from V~f51A to V~01B) as f~;llows: 

$GE DT:FORTRN.~8K 
-SMO 22466 
J22466/%4~461~_41~61 
$SAVE FbRTRL~ 

~tc 
.KI 

5. With PIP, load the appropria~e FORTRAN Library Object 
module: FORLIB.OBJ if a non-EAE system or EAELIB.OBJ 
if an EAE system~ (FORLIB.OBJ can be used on an EAE 
system, but EAELIB.OBJ cannot be used on a non-EAE 
system. ) 

_~RU PIP 

jDF:<DT:FORLIB.OBJ 
or 

#DF~<DT:EAELIB.OBJ 

1.4.2.2 The 8K FORTRAN System on an Rell Disk 

Due to th.e size limitations of the Rell disk, only the 8K 

Compiler overlay files should be kept on the system disk. All other 

files should remain DECtape resident and run from DECtape as needed. 

The process is as follows: 

1. Log into the system under UIC 1,1. Perform the follow­
~ng two commands to the Monitor: 

$ASSIGN 
-iAS DC: f OVL 

2. Make the fol1o-v.r ing pat-ches to the file OVL,08K (which 
changes the name of the system device, as built into 
the Compiler, from DF': to DC: as well as patching the 
8K system): 

$GE DT:QVLjd8K 
$MO 32332 
g)2~3~!~~4.~60: 1457~ 
$MO 31314 
131314/~,05,067: ~l2737 
) jl~fl,q/~J!~.0 36 : .. 1 
1f31, 32 ~ 19:12746: 32 356 
~31322/~32324: 137 
~31324/1~~0g6: 3134~ 
$BE 



-3-.--~RtHiu'E;;he remaining 8K Compi±€-£" overlay--builders as 
follows: 

4. 

$RU DT:OVL18K 

$RU DT:OVL28K 

$RU DT:OVL38K 

$RU DT :oVL48K 

$RU DT:OVL58K 

$RI] DT:OVL68K 

Maintain a copy of the FORTAAN CO;:1pi ler load 
m!'"'ld n1 c. 0"'" DPC+-ap p (unit n;' after changing the 
~~;r;i;n ~urrJ;e; of the Compiler (from Vj5f11A to V.0,0lB) 
as follows! 

$GE DT:FORTRN.12K 
$IVIO 22466 
>&22466/.04>&461 : __ ,41,(061 
$SAVE DTn:FORT&~ 
~$ fC 
.KI 

\,~hen starting the Compiler the :Jser can type: 

$RU DT: FOH'I'RN 

which allows the Compiler to bring t.he overlays into 
core from the disk. 

5. Maintain a copy of the appropriate FORTRAN Library on 
DECtape: EORLIB .OBJ if a non-EAE system or E.~ELIB .OBJ 
if an EAE system. (FORLIB .ORJ can be used on an EAE 
system, but EAELIB.OBJ cannot be used on a non-EAE 
system) . 

$RU PIP 

PIP-il VY1fJ4A 

#DTn:FORLIB<DT:FORLIB.OBJ 
or 

#DTn:EAELIB<DT:EAELIB.OBJ 



FORTRAN systems can be built \.-lith either the 8K or 12K Compiler. 

Both cannot reside on the sys·tem device simultaneously. If the syst.em 

has 12K or more, the 12K Compiler paper tapes are supplied with the 

system. If the system has 8K, the ax Compiler tapes are supplied. 

The 8K Compiler presently has several. operational restrictions 

documented in Chapter 2. Paper Tapes delivered with the hardware 

include: 

FORTRAN Compiler Paper Tapes (one set provided) 

BK Compiler 

DEC-II-KFIB-PLI 
DEC-ll-KF1B-PL2 
DEC-1I-KFlB-PL3 
DEC-ll-KFIB-PL4 
!JEC-Il-KFIB-PL5 
DEC-II-KFIB-PL6 
DEC-ll-KFIB-PL7 
DEC-1l-KFlB.-PL8 

FORl'RAN Library (both 

EAE Version 

DEC-ll-SFEB-PLI 
DEC~11-SFEB-PL2 

DEC-ll-SFEB-PL3 
DEC-ll-SFEB-PL4 
DEC-ll-SFEB-PLS 
DEC-ll-SFEB-PL6 
DEC-ll-SFEB-PL7 
DEC--ll-SFEB-PL8 
DEC-ll-SFEB-PL9 

12K Compiler 

DEC-II-KF2B-PLl 
DEC-II-KF2B-PL2 
DEC-II-KF2B-PL31 
DEC-'11-KF'2B-PL4 i 
DEC-II-KF2B-?L5 7 
DEC-II-KF2B-r'L6 i 
DEC-ll-KF'2B-PL7 i 

DEC-II-I<F2B-PL8J 
DEC-ll"';KF2B-PL9 
DEC-II-KF2B-PLIO 

FORTRbl\,J Compi ler 

Compiler Overlay 
Builders 

Diagnostic File Builder 
Diagnostic File 

sets provided if EAE present on system) 

Non-EAE version 

DEC-ll-SFNB-PLl 
DEC-ll-SFNB-PL2 
DEC-l1-SFNB-PL3 
DEC--ll-SFNB-PL4 
DEC-ll-SFNB-PLS 
DEC-ll-SFNB-PL6 
DEC-ll-SFNB-PLl 7 
DEC-ll-SFNB-PL8 
DEC-ll-SFNB-PL9 

Storage philosophy is the same as for loading the system via 

DECtape. If the system device is an RFll disk, the entire system can 

be kept on the system disk. If the system device is an RKII disk, the 

entire system except for the FORTRA~ diagnostic file (and the builder, 

DEC-Il-KFxB-PL9 and 10) can be kept on the system device. If the 

system device is an Rel1 disk, the FORTP~N Compiler overlays should be 

kept on the system disk and the other components run from the paper 

tapes. 



- ff- compi-te-r- er rv.ts occur, Lb;;;:Cu.i.upi let extracts an approprl.a te 

error message from the diagnostic file, which it normally finds on the 

system device. If the file does not exist, an error code is output 

without a message. The diagnostic file is not used on systems having 

an F~ll disk or having only 8K of C0rei see sections 2.1.1 and 2.2.6. 

A diagnostic file build program is supplied with the FORTRAN C0mpiler 

tapes to create the diagnostic file, FORCOM.DGN, and give a listing of 

that file. 

The following instructions on loadin.g FORTRAN from paper tape 

describe· the various permutations in loading procedures for 12K and 8K 

systems as well as for system devices: DK:, DF, and DC: (RKII disk, 

RFll disk, and RCII disk, respectively). 

1.5.1 Creating the FORTRAN System in 12K or More of Core 

The user should go to section 1.5.1.1 if he has an RFll disk, 

to section 1.5.1.2 if he has an ru<ll disk, and to section 1.5.1.3 if 

he has an Rell disk. 

1.5.1.1 The 12K FORTRAN System on an PYII Disk 

The general sequence of steps to be followed consists of loading 

the Compiler overlays, loading the FOPTRAN Compiler load module, 

building ar.d listing the FORTRAN diagnostic file, and then 

loading the FORTRAN Library. Details are as follows: 

1. Log into the system under UIC 1,1. Perform the following 
two commands to the Monitor: 

$ASSIGN 
~AS DF: ,OVL 

2. Run each of the individual Compiler overlay builders 
(DEC-Il-KF2B-PL2 to PL8) from the high-speed paper 
tape reader giving- the follmving command each time: 

.iRU PR: 

3. Place the FORTRAN Compiler load module (DEC-Il-KF2B-PLl) 
on the system device after changing the Compiler version 
number (from Vf:1~lA to V,0£llB). Place the tape in the 
high-speed reader and proceed as follows: 

$GE PR: 
$MO 26466 
l!26~_~_~y4~~~ 41~61 
$SAVE FORTRN 



-----4-0-- Load the diagnost-i:-c-~i:.1:e--build pr~--am---by----±oi-ng­
DEC-II-KF2B-PL9 in the high-speed reader and proceeding as 
follows: 

$GE PR: 

Put DEC-ll-KF2B-PLl~ in the high-speed reader. If the 
system has a line printer, make sure it is on-line, 
otherwise give the following command: 

,$AS KB: i 5 

New give the following corr@and: 

$BE 

The paper tape in the reader is read, the file FORCOf.1. DGN 
is created on the disk, and a listing of the diagnostic 
file is generated on the line prin'cer or terminal. NOW 

change the protection on the diagnostic file as follows: 

$tC 
;KI 
'$RU PIP 

PIP-II V~~4A 

#DF:FORCOM.DGN/PR:2~~ 

5 _ \~i th PIP I load the appropriate FORTRAN Library tapes: 
the SFEB set if the system has EAE and the SFNB set if 
the system does not have EAE. Place DEC-ll-SFxB-FLl in 
the high-speed reader and proceed as follows: 

#EAELIB<PR:/FB,/FB,/FB,/FB,/F'B,/FB 

or 

#FORI~IB<PR: /FB 1 /PB., /FB! /FB I /FB I /FB 

After each individual tape is read, the message: 

A~ ~ 2 ~. 6 3 32 Jb 
§ 

is printed. Load the next tape in the high-speed 
reader and type CO followed by the RETURN key. 

6. Once the Library tapes are loaded, LIBR-ll must be run 
to create a library from the file created by PIP. 
Proceed as follows: 

or 

$.tc 
.KI 
-$RU LIBR 

LIBR-ll VfJf52A 

#EAELIB.OBJ/LP:EAELIB.LS'I'<,EAELIB 

#FORLIB.OBJ,LP:FORLIB.LST<,FORLIB 

The filename of the listing file is used as the title of 
the listing. 



The general sequence of steps to be followed consists of loading 

the Compi ler over lays, loading the FORTR1\N Compi ler load module, and 

then loading the appropriate FORTR~N Library. Details are as follows: 

10 Log into the system under UIC lfl~ Perform the following 
two co~~ands to the Monitor: 

$ASSIG~ 
QAS DK: rOVL 

Put the tape DEC-II-KFZB-PL2 into the high-speed reader. 

2. Make the following patch to -::he first Compiler ov~rlay; 
this changes the name of the system device, as bUllt 
into the Compiler, from DF: to DK: 

$GE PR: 
$MO 36332 
~36332/9l476~:1527~ 
_?BE ' 

3. Run the remaining Compiler overlay builders 
(DEC-Il-KF2B-PL3 through PL8) from the high-speed 
reader I giving the following C01Thiland each time: 

,$RU PR: 

4. Place the FaRTP~~ Compiler load module (DEC-ll~KF2B-PLl) 
on the system device after changing the version number 
of the Compiler (from V.0~lA to V0,01B) as follmvs: 

$GE PR: 
SMa 26466 
,026466/,040461: 41,061 
$SAVE FORTRN 
,~1C 
.1<1 

5. The FORTRAN diagnostic file (FORCOM.DGN) does not function 
correctly at the present time on the RKll disk and should 
not be loaded onto the disk. TaDes DEC-Il-KF2B-?L9 
and PLIO should not be used with~an RKII disk., See 
sections 2.1.1 and 2.2.6. 

6. Wi th PIP, load the appropria te FaRTRA...~ Library tapes: 
the SFEB set if the system has EAE and the SFNB set 
if the system does not have EAE. Place DEC-ll-'SFxB-PLl 
in the high-speed reader and proceed as follows: 

$RU PIP 

PIP-II V~f'4A 

!EAELIB<PR:/FB,/FB,/FB,/FB,/FB,/FB 

or 

#FORLIB<PR:/FB,/FB,/FB,/FB,/FB,/FB 

After each individual tape is read, the message: 

A0fJ2 ~633_2~, 
$ 

is printed. Load the next tape in-the high speed reader 
and type Co followed by the RETU&~ key. 



7. Once the Library tapes are loaded; LIBR-II must be run 
____ t_o_c_~e~te a li~~Zi_~ fro~the file created by PIP. 

Proceed as follows: ------------ -----

or 

.itc 
.KI 
$RU LIBR 

#EAELIB.OBJ,LP:EAELIB.LST<,EAELIB 

#FORLIB~OBJ;LP:FORLrB.LST<,FORLIB 

The filename of the listing file is used as the title 
of the listing .. 

1.5.1.3 The 12K FORTRAN System on an Rell Disk 

Due to the size limitations of the Rell disk, only the Compiler 

overlay files should be kept on the system disk. All other files 

should be run from paper tape. The process is as follows: 

1. Log into the system under UIe 1,1. Perform -the following 
two commands to the t40ni tor: 

$ASSIGN 
$"AS DC:, OVL 

2. Put the tape DEC-ll-KF2B-PL2 into the high-speed 
reader. Make the following patch to the first Compiler 
overlay; this changes the na~e of the system device, 
as built into the Compiler, from DF: to DC: 

$GE PR: 
$MO 36332 
136332/~1476~: 1457_ $B"E - - .. ----. - - ------"-

3. Run the remaining Compiler overlay builders (DEC-ll-KF2B-PL3 
through PL8) from the high-speed reader, giving the 
following command each time: 

$RU PR: 

4. For storage conservation it is recommended that the 
user not attempt to use the FORTRAN diagnostic file 
with the Rell disk (see sections 2.1.1 and 2.2.6). 
However, if it is desired to use the diagnostic file 
while learning about the system, following step 3 above, 
proceed as shown below: 

Load the diagnostic file build program by loading 
DEC-II-KF2B-PL9 in the high-speed reader and give the 
following command: 

$GE PR: 

Put DEC-lI-KF2B-PLl~ in the high-speed reader. If the 
system has a line printer, make sure it is o~-line; 
otherwise, give the coromand: 

$AS KB:, 5 



$BE 
The paper tape in the reader is read, the file FORCOM.DGN 
is created on the disk, and a listing of the diagnostic 
file is generated on the line printer or terminal. 

S. The user should keep a copy of DEC-Il-KF2B-PLl, the 
FORTRAN Compiler load module on paper tape, after chang­
ing the version number of the Compiler (from V~~lA to 
V.0~lB) as follows: 

iGE PR: 
.ir.10 26466 
~26 466!!14~ 4§_~_: ___ 41ff61 
~SAVE PP: 

6. In order to keep the FORTRAN Library on paper tape, the 
user has L~e option of creating one large library or 
six amaller libraries. To create one large library, 
follow the directions in section 105.1.2, step 7, 
specifying PP: as the output device to the LIBR-l1. 

To create six smaller libraries, run LIBR-ll six times 
following the directions in section 1.5.1.2, step 7, 
specifying PP: as the output device and PR: as the 
input device for each of the six libraries. 

1.5.2 Creating t:"1e FORTRAN System ~ of Core 

The user should go to section 1.5.2.1 if he has an RFll disk, 

or to section 1.5~2.2 if he has an Rell disk. (RK11 disks are not 

supported on 8K machines.) The 8K Compiler does not currently 

support the diagnostic file, FORCOM.DGN. 

1.5.2.1 The 8K FORTRAN S:(stem on an RFll Disk 

The general sequence of steps to be followed consists of loading 

the 8K Compiler overlays, loading the 8K Compiler load moaule, and then 

loading the appropriate FORTRAN Library file. Details are as follows: 

1. Log into the system under UIe 1,1. Perform the 
following two commands to the Monitor: 

.2ASSIGN 
§.AS DF:, OVL 

2. Place DEC-ll-KFIB-PL2 in the high-spead reader. 
Perform the following patch to the 8K Compiler: 

1GE PR: 
~MO 31314 
~313~A/.0.0~67: 12737 
f1 Jl_3 J,._q/~gl}J 36: .1 
~3l32J/J12746: )2356 
VJ,;t42/,032324: _137 
f1~).}~4/l9 4~~_6:_ 31340 
~BE 



3. Run each of the remaining 8K Compiler overlay builders 
(DEC 11 KF1B¥~~~uor:t the high--speed 
reader giving the following command each time: 

$RUPR: 
4. Place the FORTRAN Compiler load module (DEC-ll-KFIB-PLl) 

on the system device after changing the Compiler version 
number (from V,f5,ellA to Vf6J3IB). Place the tape in the 
high-speed reader and proceed as follows: 

~GE PR: 
$MO 22466 
~22466/~4~461: 41~61 
$SAVE FORTRN 
-$tC 
.KI 

5. With PIP, load the appropriate FORTRAN Library tapes: 
the SFEB set if the system has EAE and the SFNB set if 
the system does not have EAE. Place DEC-l1-SFxB-PLl in 
the high-speed reader and proceed as follows: 

$RU PIP 

PIP-II V%jj4A 

#EAELIB<PR:/FB,/FB,/FB,/FB,/FB,/FB 
or 

#FORLIB<PR:/FB,/FB,/FB,/FB,/FB,/FB 

After each individual tape is read, the message: 

A~f32 ~3§33~f!. 
$ 

is printed. Load the next tape in the high-speed 
reader and type CO followed by the RETURN key. 

6. Once the Library tapes are loaded, LIBR-II must be 
run to create a library from the file created by PIP. 
Proceed as follows~ 

or 

$ tC 
.KI 
$RU LIBR 

LIBR-ll Vfi3fJ2A 

#EAELIB.OBJ/LP:EAELIB.~ST<,EAELIB 

#FORLIB.OBJ,LP:FORLIB.LST<,FORLIB 

The filename of the listing file is used as the title 
of the listing. To run the Library from paper tape, 
see section 1.5.2.2, step 5. 

1.5.2.2 The 8K FORTRAN System on an Rell Disk 

Due to the size limitations of the Rell disk, only the Comfliler 

overlay files should be kept on the system disk. All other files 

should be run from paper tape. The details follow. 



--+.--~he system undc:." DIG 1,1. Perform the 
following two com.rna:lds to ·th2. Moni tor: 

$ASSIGN 
$AS DC: ,OVL 

2. Put the tape DEC-Il-KFIB-PL2 into the high-speed 
reader. Make the foJlo'ving patch to the first 
Compiler overlay; this changes the name of the 
system device! as built into the Compiler, from DF: 
to DC: and patches the 8K Compiler) : 

SGE Pi<: 
$t>10 32332 
¢32332/~1476~: 1457~ 
.$MO 31314 
~31314/~~5~67: ~12737 
~3l316/.0f1l.036: 1 
~3l32~/~12746: 32356 
~3l322/~32324: 137 
~31324/1f14.0~6: 3134~ 
§BE 

3. Run the remaining Compiler overlay builders 
(DEC-ll-KFIB-PL3 through PL8) from the high-speed 
reader, giving the following command each time: 

$RU PR: 

4. The user should keep a copy of DEC-Il-KFlB-PLl, the 
FORTRAN Compiler load module on paper tape after 
changing the Compiler version number (from 
V~~lA to V0S1B). Place the tape in the high-speed 
reader and proceed as follows: 

$GE PR: 
$MO 22466 
~22466/~4~461: 4+~6l 
$SAVE PP: 

5. In order to keep the FOR'l'Ri\N Library on paper tape I 
the user has the option of creating one large library 
or six smaller libraries. To create one large library, 
follow the directions in section 1.5.1.2, step 7, 
specifying PP: as the output device to LIBR-ll. 

To create six smaller libraries, run LIBR-ll six times 
following the directions in section 1.5.1.2, step 7, 
specifying PP: as the output device and PR: as t~e 
input device for each of the six libraries. 

1 .6 STORAGE OF THE FORTRAN SYSTEM 

The user must keep the Compiler overlay files on the system 

disk. The Compiler load module (FORTRN) can be kept on the [1,1] 

area of the system disk or, optionally, on DECtape (see section 

1.4.1.3, step 4) or paper tape (see section 1.5.1.3, step 5) and 

run as follows: 

$RU DT: FORTR..1\J 
or 

$RU PR: 



If compilation errors occur, the Compiler extracts an error 

rnessage from the diagnostic file on ~he system device [1,1] area 

FORCOM. DGN. If ,the file does 110't exist, an error code is printed 

without a message. Table 3-1 contains a listing showing error codes 

and corresponding messages. Thus 1 putting this file on the sY'3tem 

device is optional. However lit is recommended t,hat~ the file be on 

the system at least until the user has experience using the FORTRAN 

Compiler. 

The FORTRAN Library is supplied in two different versions: 

an EAE version which uses the Exb~nclf·d fir i thmetic Elemcn t (EAT': mndf'] 

number KE11-A) for arithmetic. This version of the Library cannot 

be used on a non-EAE system. The non-EAE Library does not use th",~ 

EAE and runs on any FORTRAN system, whether or not the EAE is pres(?nt. 

The FORTRMJ Library DECtape contains three other files; 

IOL~l.OBJ, DEFIN.OBJ, and DVTB~6.PAL. The use of these files is 

described in sections 2.1.4, 2.2.4, and 3.4. 

The FORTRA.~ Library can be kept on the sys t.ern d£sk ei ther in 

the user's area or the [1,1) area, DECtape, or paper tape, depending 

upon timing and storage trade-offs determined by the user. 



CHAPTER 2 

Programming No tes ('mel Cautions 

2.1 FORTRAN COMPILER NOTES AND CAUTIO.~:~§_ (V,0.01B) 

2.1.1 Storage of FORrRAN Overlays and Diagnostic File 

The FORTR&\I Compiler overlays FrrN~.0" ~ a'lL through FTN~f06. OVL I as we 11 

as the diagnostic file FORCOM.DG0.:, C3."'l reside only on the system disk. 

The Compiler load module, FORTRN F can reside on any device. If spilce 

on the system disk is at a premium, FORCCM.DGN ca~ be deleted and the 

compiler run wi thout it; in v-lhich case any source diagnostics output 

an error code and not the t~xt of the error (see Table 3-1}. 

2.1.2 8K Version Symbol Table 

Using the 8K version of the Compiler~ the amount of space available 

for symbols is slightly less tha...'1 400 (decimal) words. A simple vari­

able entry in the symbol table is 8 words long. A constant entry is 

8 words plus the size of the constant. An array entry is 10 words 

plus one word for each dimension. For example, a complex constant 

entry is 12 words long and a 3-dimensional array entry is 13 words 

long. On the average, in an 8K machine, the Compiler can handle 40-45 

entries in the table. 

2.1.3 8K Version Compiler I/O 

Because of buffer si ze constraints in tc.l-te 8K Compiler, all input and 

output from the Compiler must be done to the disk. Thus the command 

string: 

#DF:ABC,DF:DEP<DF:XYZ 



execQt_es~ __ \AlhjJ .. _~~ 

~DT~:ABC,DF:DEF<DF:XYZ 

does not. 

In an 8K machine, if any of ~he files specified in the Compiler output 

command string already exi.st 1 an F~.07 error is issued when the Campi ler 

attempts to delete the old files. 

2.1.4 DEFINE FILE Statement 

The DEFINE FILE statement does not \vork yet. An alt.ernate way of ac­

complishing the task is to use routine DEFIN as follows: 

CALL DEFIN (a,rn,l,U,v) 

"lhere a, mt 1, U and v are of the same form as in the DEFINE FILE 

statement (see the FORTRAN manual, part If page 5-9). When linkinc;, 

link DEFIN.OBJ before searching the Library. 

FORTRAN Library tape, DEC-ll-SFFB-UC.) 

2.1.5 DATA Statement 

In D1>~TA s ta temen ts, a cons tan t 0 f the fo rm: 

. NOT .• TRt3E. 

or 

. NOT .. FALSE 

(DEFIN.OBJ is on the 

will not oe diagnosed properly. These are not acceptable constants 

to FORTRk~ IV at any time. 

In DATA statements, using octal or hexadecimal constants to preset any 

type except integer causes Compiler ;~rrors 105 ,md 10/ to L,.: l~';:-~II,:d 

improperly. 



2.1.6 I11eqal Constants 

Illegal forms of constants, such as --3.D , are not yet detected as er-

rors. They compile vlith a value of zero. 

LOGICAL*l (byte mode) usaqes currently do not always compile correct 

code. 

COMPLEX constants and expressions currently do not compile correctly. 

x = 4HABCD where X is type REAL or DOUBLE does not compile correctly. 

2.1.7 FOfu~AT Statements 

POR~T statements whose data lists are an exact multiple of 41 charac-

ten; (excluding non..,..significant blank.s) gen.erate an extraneous 

.ASCIltt 

directive ~r.Jithin the PAL assembly which in turn causes a "Q" assembler 

error on the offending line in the source listing. This error does 

not affect the proper execution of a proqram. 

2.1.8 Comoilation of Expressions 
± t 

Expressions of the form: 

NOT.:t:n 

where n is any number do not compile ccrrectly. Diagnostic 33 is is­

gued. 

2.1.9 Main Program Caution 

A main program having no executable statements will not compile cor-

rectly. 



__ ~2~la 10 DIMENSION Statement Used with a TYPE Statement 

Forms similar to: 

DIMENS ION R ll~) 
LOGICAL R 

cause bad arrays to be generated, 'lrlhereas by plac~ingthe type st:l~erncnt 

ahead of the DIMENSION statement the arrays are formed correctly as 

follows: 

LOGICAL R 
DIMENSION R(l,0} 

The type processor does not currently check whether an item has been 

previously dL~ensioned~ 

2.1.11 EXTEP~AL Statement 

The EXTERNAL statement does not currently work. 

2.1.12 Monitor Stack Overflow 

Occasionally, (~Nith the 8K Corrtpile~:::- only) t a Moni tor stack overflow 

error (F~~l, a fatal error) is issued after compiling severnl programs 

in sequence. The current solutio!: is to reload the Ivioni tor and t.he 

Compiler, and recompile the last program attempted at the tilT~e of the 

failure. Source errors during compilation will also cause this con-

dition. 

2.1.13 CTRL/C Caution 

Typing tc followed by BEGIN or RESThH'I' while the Compiler i_~:5 r-:"unni.Ilq 

does not work. The Compiler must J::,e reloaded by usinq a RUN ,!-'ORTR"l 

command to the Monitor. 



2.1.14 Implied DO 

In READ and WRITE statements I a 1'11.7 I/O list elements following an implied 

DO are handled incorrectly. The Compiler keeps an incorrect count of 

the number of elements being processed. No I/O list elements should 

follow an implied DO in this version of the Compiler. However, an im-

plied 00 can be followed by another implied DO. 

Bad chara.cters in implied 00 loops cause a halt with a fatal error CO!1-

dition. For example, use of a period C.) instead of a comma (,) as 

follows: 

WRONG: (A{I) .I=l,N) 

RIGHT: (ALI) ,I=l,N) 

Reload the Monitor. 

2.1.15 DATA S·tatements 

If the user is compiling a program from cards, DATA statements are like-

1 .... . ~:t to cause a system failure if a DATA statement is followed by a con-

tinuation card. DATA statements should ~ot be used with continuation 

cards. Nhere data extends onto more than one card, use more than one 

DATA statement. 

2~lc16 EQUIVALENCE Statement 

A large number of equi~lalences can cause the Compiler to hal t the 

system. 



2.2 FORTRAN Library Notes and Caut ~ons 

2.2.1 Unacceptable Names 

A Linker error results if (1) any of the followinq names are used as a 

subroutine or function 112!ne and (2) the OTS routine of the same ndp.le 

is linked to the program containinq the reference. This res'triction 

will be removed in the future. 

ABS~l DABS$tfl IABS};11 PAUS.01 TANH~l 
ADJ.0'2 DATN~l IARG~l PDMP~l TRSTfj1 
AIAG~l DBLE.'Jl 1DI£,1.01 POLH.01 
AIAX.01 DDCI0'l IFIX,01 POPR.03 
AINT,)11 DDCO,01 INFR,01 PSHP.01 V$iJl1A 
ALOG,01 DEXP.0'l INRR,0' 1 PSHRtf6 
AlvlOD.01 DFIL.0'l INT01 PWDD,01 
Nl'l\N.0'1 DIAX.01 IOBF.01 PWDI.01 WRIT)Jl 

DICI,01 101"1,01 PVIII,01 
DICOj01 IOHD01 PWRI,0'l 

CABS.0'l DIM~l IORI.01 P~vRR,0'l 
CEXP.01 DINT.01 IOUDfjl 
CLOG,0' 1 DLCI,(11 IOUI,01 
CLSE.01 DLCOfll ISET~3 READ.01 
CNJG.01 DLOG,0' 1 ISGNWl REALf11 
CPLX.01 DMOD~l RNDM,02 
CSIN~l DSGN.01 RNDU,02 
CSQT.01 DSIN,01 MAXfJfJl FWEF.0 

DSQT~l MIN~,01 
DVTB~6 MIXl~2 

MODyJI SERR.01 
ENDO~3 SFILf$l 
ERRC,04 

OPEN,0'l 
SIN.01 

EXIT~2 SNCO.01 
EXP.0'l O'I'SV.0'1 SNGL,01 

STOP,02 
FDEV,0 SQRT01 
FINDJa'l SVSP.0'2 
FLAT~l 

2.2.2 'END=' Feature 

Use of the IEND=' feature currently results in a Monitor error at RUN 

time. If it is desiredb use this feature, location $IOF+236 (octal) 

should be changed from ~16~~4 to 0164~4. This will be fixed in the 

next version. 



2.2.3 SETERR Subroutine 

SETERR does not work correctly. 

2.2.4 l/O .of Logical Elements 

There is an I/O problem with logical variables and loqical array ele-

ments. Use of either of these in an J result in an un-

defined global reference at link timev This problem can be sol\,led by 

linking IOL,01.0B'] to the main program be: fore the FORTRAN Library 

(IOL01.OBJ is on the FORTRAN Library DECtage, DEC-ll-SFFB-UC). The 

problem does not exist for I/O of entire lC?,ical arrays. 

2.2.5 Complex Routines Caution 

In genera.l, the complex routines are positicned incorrectly. This \\lill 

be corrected in the next release. If the user wishes to use these 

routines, he should search the Library twice in order to force linking. 

2.2.6 Text of Error Messages 

Users of RK systems should not put FOR(~O[.1. DGtJ, the diagnostic fileT on 

the RK disk. The Compiler prints the ccrrect error code, but extrac"ts 

the wrong error message from the diagnostic file. See Table 3-1 in 

Chapter 3. 

The Object Time System is unable to read the error message file at 

present. ]..5 a result, the English text of RUN Time error messages is 

missing. Table 3-2 (in Chapter 3) contains a list of diagnostic codes 

and their correspondlng English messageb. 



Chapter 3 

Usinq the FORTRAi"Y Sys tern 

3 • 1 FO RTRAN P ROGR;'~M EXECUT ION 

Figure 3-1 shows the three discrete sf.:eps required to prepare a 

FORTRAN source program for execution: {l} compilation, (2) assembly 

and (3) linking. 

Figure 3-1 

Steps in the Preparation of an 
Executable FORTRA..N Program. 

In the simplest form possible, the user could cause the compilation, 

assembly I and linking of a program VIi th the commands sho\vn in Figure 

3-2. Assembly listing and a load map can be obtained with slightly 

different conunands (see the relevant DOS manuals). Just as PAL-IIR 

assumes .PAL extensions on input files f FORTRAN assumes .FTN extensions 

on input files. 

Compilation 

_jRU FORTRN 
FORTRAN v~f61B 
:tfPRbG <: PR6G 

Assernbly 

,SRU PAL 
PF~LIIR v005A 
-#P ROG <PROG -

Linking 

_~RU LINK 
LINK-II Y1jt~_ 
PASSI 
#PROG <PROG, FORLIB/L/E 

Figure 3-2 

Compilation With 

Compilation Listing 

$RU FORTRN 
FORTRAN V.0.0IB 
Tp"t<-:OG ,-r:.ST<PROG 

Example Interaction vJi th FORTRAN System 



3.1.1 FORTRl:;.l~ Compile Time Ope:ra.~icJ: 

At compile timt: the FORTru\ ... ~ progxam ::. s transformed into an assemb1y 

language program. p. compila"t.icn J..j.stinq can be generated. Figure 3-3 

contains a campi la tion 1 isting. 'This is useful for the following 

reasons: 

3.. Diagnostic messages are imbedded in the FORTRAN source 

listing. If there are any compilation errors, an 

error count is printed on the teleprinter. 

b. All FORTRAN source statements are given sequence numbers. 

These numbers are referenced by any error messages 

printed when the program is run. 

Table 3-1 contains a list of the FORTRAN Compiler error codes and 

their meaning. 

C DECUS1.g-~XaM~LE OF C~MprlATInN LtSTI~~ 
Ir4/Jlc.tCIT 

[IMPLIC!T) 
ERRnR :5 
ILL~GAL TYPE OR I~PLICIT STATfMFNT, I~TE~'R I~ ASSU~E~. 

0~02 

0003 
0V'\~" 
00eJ!:i 

0006 
0007 

0008 
0009 

C 
1~ 

F11tlo1EfO.JSIO"j 14(50) 
INTEr;E~ ~ 
.(1).2 
Bi!3 
COMMFNT AMONG SOURCE LINES 
FORMajC' 'O~MAT') 
~ (2) ~B+B"BH3+ 

16+9+9 
C4LI.. EXIT 
EN;" 

Figure .3-3 

Example of a Compila ti.on Listing 



Con1piler Cedes 

FORCCi~l. DGN 

t"SG MES~.A~t. 
NUM 

3 RED lit .. ;) A ~f'r C l'.~ T P! U a,. to' J ~1 A j:; K i i. T I 51 G 1\: (i ~ E ~ 
1 cnl'>f"pIU~irO~J ""ACif( Nf"li IN PArJGF. t 1'0 9; IT I~ IGNORE' 
2 ILL. F. GAL S i M T ~ N U ~ ~ E Q; N (''''1/ ... 'oJ t i ~ ~ P. r C C H A ~, INC 0 L S ~ t .. 5 
:3 ILL. F GAL T Y P E 0 RIM P LIe I" Si A r I: "', f N r, I ~: T t: G r::: ~ I S A S ~ U I,ol ED" 
4 N~N.DFCljRATIVE STATEMENT r~ BLOCK DATA. 
5 SVMROL TABLE FJLL 
6 STATE~tNT rOJ LnNG, REMAI~DfR DYSCAROFD 
1 MIS ~ I ~.i G E. N D S T A i E M E ~ iT, ENe 1I S S U ~ E D 
8 ILLEGAL ~NARV OPEQATOR, ONLY +, -, nR 9~OT ALLowE'. 
9 cnMPILE~ f.R~')~ ... TMPOSSIBl.E OCCURE~JCE 

1~ M!SS!NG LEFT PAQE~ITHESIS IN FUNCTION CALL 
11 MIS~I~G RIGHT PARENTHESIS r~ FUNCTI0N CAll 
12 ILL~GAL CHARACTERCS' TERMrN&T!N~ STATEMENT 
13 ILLFGAL fIjR!i'lA,T TN A NlIMER!C cnN~TAN'f 
14 I~SlJFFlrIENT INTEP~AL COMPILER SPAC~ TO EVALUATE TH1S CONSTANT 
15 INTFGFR CONST_NT TO~ LARGF. REPLACFD ~tT~ LARGfST POSe VALUE" 
16 ILLfGAL SYNTAX IN LIST !TfM. 
17 ILLFGAL LIST ITfM TtR~INATOP 
18 ~ARNING--LOGICAL*' IS USE" IN A~ EX~RfSSI~~ 
19 Tna ~ANV SU8SC~IPTS I~ AN E~P~E~SIO~ 
20 MISSING ")" I~ SU~SCR!PT EXPRESSIONs 
21 U~REC~GNIZtO STATFMFNT 
22 A!)JlISTARLE AR~AY "lA""E OR l~WE\( IS Nnr Ii. Sf!B"ROG~A"4 PMlAMETER 
23 ~!ST !T~M IN DI~ENSION STAT~MENT LACKR nI~E~STD~S. 
24 ARRAY DI~ENStnNS rONFLICT WIT4 THDSF IN A~ FAqLIE~ STATE~EN' 
25 MISMATCHED P4~E~THE~ISa 
26 NnN·A~RAY REFERENCE T1 ARPAV !TFM. 
27 CANNOT ASSIGi TO A CO~STA~T 
28 CAN~OT ASSIG~ Tn A FU~CTI0N 
2g ILLFGAL CHAR'CTE~ TER~I~ATl~G A 8TMT~ n~ ~O~St8lE BAD OPER.rOR 
30 SUB5C:~IPT ON ~l)"l .. ARFolAV VARII~BLE 
31 VAR!A~LF NA~E MUST BE 6 CHARACTFRS OR LESS. 
32 ILL~GAL gUBSCPIPT IN AN APR6V A5S!G~MFNT 
33 ILLFGAL OP£RA~D 
34 rna MANY ~U8SCRIPTS QP NO CLO~ING PARFN F~R SUBSCRIPT. 
J 5 N,., ~ U ~~ C T ION 4 ~ GUM F N T S PRE 5 E ~'T, FUN C 'f ! (HI! I r; N n RED. 
36 U"'RFC1"lG~iIZ,A~LE PA~A"'ETE!'.? TN F!JNCT!ON CALL. 
37 FU"'CTTO~ CALL ~TS~!NG A "'''a 
38 ILLEGAL ~OUTI~E NAME. 
39 MlS~PIG END 3TATEl..4tNT, ENr is ASSLIMED fl 

4~ SVSTE~ F~QOR •• N~ nIAG~Q~t!C ~FSSAGE H4S T~IS NU~BER 
41' on 'Lt~f C:-VE~FL,:fw,- Nt"' "~-OF!'E Tj.JAf-J "l1~!ES-TF."") r')O'R ,APE ALL.IjWP.'O. 
42 IlLf'GAL SYNiA,l: !N C('t~JiofOtt/fQI+rVA1.fJJCr 

43 TABLE OVEPFLOI4 tN CC'lH~ON/tQU!VAtE\JCF 
44 D If M M V V II R I A 8 L E L'S r: D I :.~ C Q t-' M ~ N 
45 VARTA~L~ ALREA0 V th cnM~ON, CANNOT AF R~.~EFINEn. 
46 ILLFGAL DO STATEMFNT SYNTAX 
4 7 0 nco "J T ~ 0 L v 1\ R I ~ BIt. N ~ T S! M P l E H~ T f r, n~ v A ~ I A B l E If 

'48 BAD Dn PA~AMETER 



49 B4D SiEP VALdE IN or, :7 YB A;$IF~F.D T~ A~ 1. 
5~ ILLEGAL CONSTA~T IN PAUSE/STO~ 
51 ILLEG4L O~ MISS!N~ 9TAT!MFNT lAREL ~U~R~R 
52 ILLFG'L SYNTAX 1M GOTO/'SStG~ ~TAT~~E~T 
53 ILLfGAL DO ST'TEMFN7 ~!STTN~ 
5 4 R 0 UTI '.J E N A t1 E e ~ \I NOT 8 E A II,J U " E R ! C e tJ N S T A .~ T 
55 5UBROiJT!NE ,,~ FUNCiIC'··i 5iATtME'~li f·!t)T ~!~sr Q.TATFrtFNT r'lF Rf')UTINE 
56 ILLEGAL P'R'~ET!R IN SU9~nUTI~E O~ FU~CTI~~ LTST 
57 T'10 ~a."'JV P/d~l\"'ErE~S l"J RQUT!NF.: LIS"r 
58 ILLEGAL A~GUMENT LIST I~ fXTEq~AL~ 
59 MI~MATCHEO PARFNTHFSIS IN Fap~AT 
6~ MISSI~G COMMA OR ) TN COMMON/EQUIVlLE~CE. 
el M!S~ING ( IN CO~MnN/EQUIVALENCE 
e 2 0 lj M M V A ~ GUM ~ ,~ T US F D I ~J F. Q U ! v 4 L E te,! C E 
~J INCONgl~TENT EQUIVA( E~CE 
6 .. TWO 0 ~ M 0 R EC C 1·1 ~ 0 \J I T EMS H~ F E QUI v ALE 1>..1 C e: D 
65 1/0 uNIT IS ~OT SIMPL~ INTEGER VA~IABlE OQ CONSTANT. 
66 A.s:1RAY Or;? FUNCTION" NAME IS "'Jr'iT ALU1wED A~ ,\ I!NIT t\l TIt') !'IT\1T. 
67 ILLEGAL SVNT~X IN 110 STATE~E~T§ 
68 M!SSPH~ ARGUi"1E!JT TN FINDi/ 
69 ILL~GAL RECORD DESIGN_TOR IN RANDOM ACCFS~ qEAD/W~!TE. 
70 MISSING RIGHT PARFNTHESIS IN 1/0 CALL 
71 IL~EGAL FOR~ OF END- .ND/~R ERR-
72 IlLfGAL FORM FOR LI~r ITE~ TN 1/0 STATE~ENT. 
73 ILLE"L SYNTAX ~F REWINO, BACKSPACE OR EN'FTlE 
14 NON·I~TfGER PARAMETER !N ~EwIND, RAC~~PAC£, OR ENDFILE 
15 ILLEGAL H CO~STANT !N FOR~AT 
76 H CONSTANT CJUNT TOO ~IG. 
71 SVNTA~ ERROR IN IMPLICIT ~T6TEMENT 
78 MnLlE~ITH CD~STANT !MPROPfRLV TfR~INATE' ~y END OF LI~E. 
79 .~OT. ~AY B~ USED AS 4 UNARV ~PE~ATOR O~Lv 
80 EXPONF.NT ~AV NOT BE LnGICAL*l, LOGYCAl*2 ~R COMPLF-X 
81 INTfGFR**REAL o~ I~TEGE~*.crMPLEX Nor ALL~W~D. 
82 COMPLEx**REAL OP CO~PLEX**D~URLE NOT ALLowEn 
83 IHP~O~E~ LASEL SYNTAX IN IF STATEMENT 
84 A~VTHrNr, **CO~PLEY Nor ALlO~ED 
85 MISSI~G COMMA I~ REAO OR PR!~r 
96 I~CO~RECT SV~TAX TN DEFINEF!lE STATE~fNT 
87 COMPLEX ARIT~MET!C NOT VET 5uppn~TE~. 
e.e '~RAY IS TOO LARG~. 
e9 ILLfG4L ~OUTI~E ~AM~ 
90 ILLEGAL DO SPECIF!CATION TN 1/0 S!ATE~E~T 
91 ILLEGAL LIST !~ I~PLIED 00 
92 ILL ~ G A!.. FOR M 4 T 5 PEe 1FT CAT ION T ~ I lOS TAT e:: " E 'I T 
93 SYNTAX ERROR IN EXP~ESS!ON OF A~F 
94 MIS~I~G, OR ) I~ ASF 
95 M!SPLACED • IN ASF 
95 ILLEGAL o~ ~ISSING nU~MY AR~UMENT I~ AS~ 
97 5U6SC~IPTS Odr f')F BOU"IOS TN DAT.6 OR EQUIVALENCE. 
98 ILLEG4L EXTE~SIO~ OF COMMON oqIGIN ~y E~UtVALENCE, 
99 OPENI~G "I" ~ISSI~G F~O~ ~ATA GPOUP, 

1~0 WARNI\lG • UNEI"JU41. NljMqER r"F VAR!A~LJ:S A'ID C"'~!i"A~!TS. 
101 OATA ~OT A~La~ED IN caM~O~ t.CEPT I~ "At.,OCKnATA", 
102 SUBSCQtPTS ON U~DTMFN~IONFD ELE~E~T 1'1 'AT •• 
103 .nJUSTA~LE ARR~V NOT 4LLowE~ IN DAT4. 
104 P~£SETTtNG NAMED COMMON ALLnwED ONLY IN "~LnCKDATA". 
105 I L.1. e: GAl.. FOR'"' FOR C 0 ~I S T A I<J T pj r),A" A II 
106 ILLEG41.. REPE.r COUNT, 
107 MtS~ATC~ED DATA TVPFS M 

108 DATA ~UST FOLLOw ALL OTME~ ~ECLA~ATIVr.S. 
109 SYSTE~ ERROR •• N~ OllGNOSTIC MFSSAGE H~S T~IS Nuu8E~ 
11~ SYSTE~ F~~OR -. Nn nIAGNQSTIC ~f5SA~~ ~~s T~I~ ~U~8FR 



111 $VSTEII4 fR~O~ •• NO DIAGNOSTIC Mt"SSAGE Has T~I~ ~tUMBFR 

112 SYSTE~ ERROR -. NO I')IAGklOSTIC "1F.SS~~f "US TI.J!~ ?)U~RF'R 

113 SYSTE~ ERROR .. Nn DIAGMO~T!C MfSSA!';E H4S TI.lIS ft.IUMSr:R 
114 SVSiE.;-1 ERROR 0_ Nn t"lI4GNOST!C ME"SSAGE ~AS T\"/I~ t.JU~~ER 

115 SYSTE~ rHROR .... Nrl nIAG~jOSTrC tlES~A~E H4S TWIS NUMI=3ER 
116 SVSTE'"" F:R/!:fOR N('! OI~GNOST!C ~F:SSAr;E HAS T~IS /<'iU'4~ER 

111 SVSTEIot fRROR -. NO DIAGNOSTTC MfSSA(';E. HAS T~IS "'IU~8ER 
118 SYSTE:-1 ERRO~ -. Nn DIAGNO~T!C f.,iES~ AGE k~S T~IS t-JUMRER 
119 SVSTE'A FRROr:l -.. Nn DI4GNOSTIC l"fS~A~E HAS T~IS ~IUM~fC.:R 
12~ SYSTE'-i ERROR •• Nt'1 OI4GNOSTIC ~FS~Af';f I-! AS TIo4I~ ~JUMRER 

121 SYSTE~ E,.tr~Of.? .... Nt'1 DI~GM05TIC MFSSAGE HAS Tfo.I!S NU~i8ER 
122 SVSTt:,'" ERROR ..... ",n D I A G ~JQ S T ! C MESSA!;;: HAS THI~ NU~Rf.R 
123 SVSTE."'1 FRQOR -. Nt'l ~IAGNO!1lT!C MESS.~t HAS THIS NUM8E~ 
124 SYSTE'1 ERROR ..... NC'I ~IAGNOSTIC t-HfSSAGE r!AS THIS NU~BER 
12~ SVSTE"1 ERROR •• NO nl~GNOST!C MESSAGE HAS Ti.iI3 NUMBER 
126 SVSTE~ ERROR .. Nn OIAGN05TIC MFSSAGE HAS T~I~ NU~8t:R 
127 SVSTE'~ EF?~OR •• NO OIt\G~JO~TTC ~e:SSAGE H~S T!04IS NU~8r:R 
128 SVSTE~ ERROR ... NO OIAG~OSTIC MESSAGE HAS T;.!IS NU~8ER 
129 SVSTE"" Ep(~OR -. N(" OIAG~OST!C MFSSAGE H",S THIS NlI~at:R 
130 SVSTE"1 fF(!'lOR -. Nt"l nIAGt..JOSTIC MESSAGE HAS THIS NU'4BER 
131 SYSTEM FR~O~ .... NO DI4GNOSTIC M~SSAr;E HAS T~IS t.JU"1BER 
132 SYSTE"4 F~ROR -- N("I "IAGr>.!QS'(TC MfSSAGE Kf45 TI-IIS Nll"18t~ 
133 SYSTE"4 ERROR ... NO f)I4GNO~TIC MfSSA~E !'-las TIolIS "'UIi4BER 
134 SVSTE"1 fR~OR tIl"'" NO nII\GNOST!C MFSSAGE HAS THI!'\ NUMRF.:R 
135 SVSTE.~ EQROR ... N~ rlIAGNOST!C MESSAGE H4,S T41S "'UMBE~ 
136 SYSTEM F:RQtJR .... Nt"! rH4GNOSTrC MESSAGE .. u.S THIS ~jUMA~R 
137 SVSTE"-1 fR~O~ -.. Nn nI4GNO~irc ~1ESSAGE HAS T~IS ~'UMBER 
138 SYS"E~-1 ERROR •• NO DIAGNOSTIC MESSAGE H4S T~IS ~U~Br:R 
139 S'fSTE'" ERROR •• Nfj nI4G NOST'fC ~fSSAGE H~S TIoJIS NUt.1Bf.~ 
140 SVSTE"1 fR~OR ... NO " I t\ G !'oJ 0 S TIC MESSAGE HAS T~IS NU loo4 8ER 
141 SYSTE."" ER~OJ:? NO O!~GNOSr~lC MFSSAGE H!lS THIS NU~BER 
142 SYSTE~ ERROR ... Nr'l nlAGNOSTIC MESSAr;E HAS THIS NUM8ER 
143 SYS'fE'-t ERRO~ -. NO DIAGNOSTIC ME'SSAGE HAS Tl.,jIS to.lU ~aF.R 
144 SYSTE"1 ERROR .. NO f'lIAGNO~TIC t-1F"SSAGE HAS T!-!IS NU~B~~ 
145 SYSTEM ERROR ""111 NO DI~GNOSTIC t<4ESSAGE H~S THIS ~!Ut..18ER 
146 SYSTE"4 ERPQR NO nIAG"IOSTIC MF.S~AGE Hb,S Tl-!IS NU"'1BER 
147 SYSTE~ FRROR .... NM OIAGNOSTrc MfSSAGE HAS T\.II~ NU"'1BER 
148 SVSTE~ FP!<OR =,.. N .... II t!IAGNQST!C HFSSAi;f:, HAS THIS NU"18E~ 
149 SYSTEt..1 ERQOR ... Nn DIAGNOSTIC MFSSAr;E H4S THIS NU~BER 
150 SYSTE"1 E'R~OR ... NO DIAGNOSTIC M~SSAGE HAS THIS NUMBER 
151 SVSTE~ ERROR ... NO DIAGNOST'fC ~ESSAGE HAS TI-IIS NUMf3ER 
152 SYSTE~ ERROR NO nIAGNO:5i!C MfS5,al';E HAS T~IS "'U"i~I:R 
153 SYSTEM ERROR .... Nn C'lIAGN05TIC MF'SSAGE HilS 1"10115 fo.JUMBER 
134 SYSTE"1 ER~O~ .. NO DI.GNQST!C ""fSSAGE HAS HHS NU~B~R 
155 S'fSTE· ... ERROR -. NO DIAGN05TTC fo1ESSAGE. HAS THIS ~tll"'BER 
156 SYSTE"1 ERROR -.. NO l')IAGNOST!C MESSAGE H4S THIS P.I U'-1BER 
157 SYSTEM ERROR -- ~iO r.lIAGNOSTTC MESSA~t HAS TPoIIS NUM6FR 
158 SYSTEM ER~OR .. Nn ~IAG"'O~T!C MESSAGE HAS TI.IIS NLI""BF.R 
159 SVS"E~" ERQOR -. Nt) nI~G""OSTTC MF-SSt.f;E H4S TI-l!S NUMBJ:;::: 
16'" SVSTE.t.1 E'R~OR -.. Nn rlI4GNOST!C MfSS-.GE HAS THIS ~iU"'18fR 
161 SYSTE."1 fRROR -- !\In OIAGNOSTIC ~"ESS.GE HI\S TIo1IS NU""B~R 
162 SVSTE."4 fERROR NO rH.GNO~TIC ME'SSAGE ,"US Tt-IIS NU~8ER 
163 SVSTE:.'-' FRROR ... "In "I.GNOST~C MESS.Ar,E H~S T~rs NUI.49ER 
164 SVSTE .... ERROR NO OIAGNOSTIC ~ES~AGE HAS THIS t-JU"4BER 
165 S V 5T E.~~ ERROR NO DIAGNOSTIC MfSSAr;e: HAS 1!..11S ~iU~~ER 
166 SVSTE'4 FRwOR Nn "IAGNOSTTC MF-SSAGE H45 TIolIS "'UMBER 
1~-1 S-Y-STE~ ERROR •• N~ OIA(fNUST!C MES~AGE H.\S T~!S NtJ'4~F:R 
168 SVSTE"'1 eRROR NO "IAGNOSTTC MFS~Af';E HAS TIoI 15 NU~BER 
189 SVSTE~ F.RROR -.. Nn !')IAGNQSTTC MFSS,4GE Hlt3 TI.4I5 NU~BER 
17a SYSTE'" eRROR -. Nn OIAGNOSTIC MESSAGE '"'''5 TUIS NU M8ER 
111 SYSTE'" ER~OR NI" DIAGNOSTIC MESSA hE HAS THrq NU~8ER 
172 SYSTE'" ERROR .... Nt:' OIAGNO~T!C MFSSAr,E ~AS T~IS ~IUMBER 
113 SVSTt:..--4 F.RRQR -. Nt"! rIAG"'lQST1C ~FSSAGE HAS TWYS p.,IUlASF.£( 



_---L7_LS_"-S_T~'L£P. Q Cl~,------·~_.-,"LI1 .. " I ·Ui!!O--,'LlJJ; _ t1.E.S. ~AIj_L IjA S . I,-~U s N U~ eJ;_~=---
\15 S'(5T£"-1 fRQOR .. !\!r. I"IIAGNO~l'fC ~F.SSAr,~ hAS THIS NU"48ER 
176 SVSTE ·,1 ERROR t.J r'I i) I ~ G ~.j a q T T C MfSS&,GE. HAS. T~IS ~!J"'8E'R 
177 svs rf'~ r:~qo~ t-,;I" I"'I4GNOSTIC I-lfSt'i,tr.i,E H~S T~IS ""UM!3FR 
178 SVSTI:. ,~ FRROR f..;f"\ !~ I ~G~O~ Y'i C ~fSl)AGE ~o\s THIS ~U~AFR 

179 SVSTE1.1 FR~OR N!J ~IA.GNO~TrC MFS~Ar;E H<1S T~I~ ":U"""F.R 
18&1 svsrE~·4 E~~OR Nt'" 1)IAGNOST!C ~FSSAG~ H4S TIo415 NUMBER 
181 SVSiE.'~ fRRQR -... ~~n " I ;l G "J 0 ~ T r c f'l,FSSAr';E H4S T415 ~IU"'Rf~ 

182 SVSTtM F~POR Nt: 1'\lAG"JO~Trc ~fS~Hr;E H~S Tt-IIS NU~~E'R 

183 SVSTE " ~RQO~ .... /ljl" !"\IAGNO~TTC MFSSAI';E HAS THI~ NU~BF.R 

184 svgTEt-i ff;/~O~ Ni'l nIAG~OST1C ~fS~Ar;E HAS THIS NIJ M8ER 
180 SVSTE'~ F:RRQP -. t\ir') nIAGNOSr!C HFSSAI';E HAS T~tS NUMRF.R 
186 S V 5 TE: ~4 E"RQR N('! "IAGNO~TrC l¥!FSSAt;E HA.S T;.j!S NUMBF.R 
lR7 SVSit~ EF(~OR 1\j/1 DI4GNO~TJC l"II::SfsAGE H.AS T~!S NU~BE~ 
18t; SVSTt:.M r€f<qo~ !\In OlAGN05TiC MFSSAGE H6.S T~I~ NUMSF.R 
189 SVSTE)~ FR~OR NI"l !')I4GNO$TIC ~FS:;AGE HAS T~IS NU1-4SER 
19\1 SVST~~~ FRROP NC'I ~IAGt-.JOSTIC ~fSSAGE t-I~S TI.41S ~IU"4AF.R 

191 5'fSTE.~" fhROR NO r'\I~GN05TrC MfSSAGE HAS T~IS NU~Bf.R 

192 SVSTEI.1 fRf.?O~ NO I':'I4GNO~irc MfSSAGE Ho\S T~IS ~.iU""BE~ 

193 SVST£:. '1 FRROP Nn OIAG~OSTrC MF.SSAGE H4S T~IS NU""aER 
194 SVS'T'(: '~ J:R~OR 

_. 
NO r'lI4GNO~TTC ~tSSA~F. ~AS T~IS "!U'49ER 

195 SVSTl: '·i fRJ?OR -. NO DI~G"JO$T!C MfSSAGE H4S THIS NUMBeR 
19b SVSTE'~ FR~O~ -. Nti DIAGNOST1C MfSSA~E. ~43 TIoI15 Nut.48ER 
197 SVSTEt-1 fRROR Nfl I')I4GNO~T!C ~fSSAGE HAS THI~ t-iU M 9ER 
198 SVSTE."" ~f.,~O~ r~o ~I4GNOSi!C ~ESSA~E HAS T~IS ~jU~aE~ 
lQg 5VS'fE~ ~~~OP Nn ~!AG"O~TiC MfSSIlGE HAS Tio/IS NU~8F.:R 

·2~"'ME~SAG~S ALL.OCATF::Df 10~ P-ESSAGES I'IPUT 



in Figure 3-4 shows a compilation listing of a program which inten -

tionally causes an overflow. At run time the FORTRAN Object Time 

System generates a run time diagnostic indicating that error number 

14 occurred. Error 14 indicates that an integer multiplication 

"I d' d ~ 15 1 resu~te 1n a pro uct >~ -. or ,.,15 , d" - , <-", ~ Tne 1agnost~c appears j tl.mes 

because class 3 errors have a maximum occurrence count of three 

before the program is terminated (this is explained further in the 

next section: 

Figure 3-4 is an example of what is known as the trace-back feature 

in the FORTRAN system. At run time, diagnostics are printed by 

OTS with a trace of the flow of control within the user-written 

code. Follmving the error code are printed the headings NA..1'v1E and 

SEQ below which are the names of the rO'.ltines through which the 

call is being traced and the sequence number of the specific line 

in which the error occurred (or from which that subroutine was 

called). The first name and sequence number at the top of t.he list 

is the error location, subsequent names and numbers refer to the 

path through which the program reached that point. 

The example in Figure 3-4 shmtJs the same error message being printed 

three times, indicating that after the third occurrence of the 

error, the program was terminated. 

3.1.2 POR'rRAN Assembly Time Operation 

At assembly time the assembly language program is transformed into 

an object module. The user can generate an optional assembly list.ing 

and symbol table listing through the Assembler. 

The use of the Assembler for processing FOR'I'RAN programs does not 

differ in any way from the normal use of the Assembler. 



l~ 

$RU DECS16.LDA 

FORT.fJ',03~14 
NAME SEQ 
HAIN. ~fO¥1!J3 
FORT,0.k' 3,01 4 
NAl-iE SEQ 
NAIN. flf1~% 3 
FORT~!d3~14 
NAME SEQ 
I"lAIN. f1f1~J03 

1351 ~~~~fJl 

$ 

J=2 
DO 1,0 1= 1 r lZi$~ 
J=J**2 

END 

I 
I 

Compilation List..:inq 

\ 

~ Run Time Diagnostic 

I 
! 

J 
Figure 3-4 

Example of Run Time Diagnostic 

3.1.3 Link Time Operation 

At linking time, the object module is linked with any subroutines or 

functions that the user has preparf.:::d I and the FOHTRA.T\I Library is 

searched for any necessary arithmetic functions l I/O routines, error 

handling routines, or math routines. A load map can be obtained which 

shows where in core the various programs have been 91acedt their 

lengths t entry points, and use cf COMMON storage. 

The FORrrRAN Library is composed of the f611m.;ing: 

a. Math routines, including all standard FORTPJu~ fun~-

tions plus other arithmetic routines needec to do 

arithmetic operations (e.g., floating point); 

b. Miscellaneous utility routines (PDUMP, SETERR, SETFIL): 

c. I/O Routines, which handle the various types of FOR'T.'RAN 

I/Oi 



d. Error handline routines, which handle arithmetic errors, 

I/O errors, and system errors; 

e. Miscellaneous (Polish) routines required by the compiled 

code: $SBS, $DOEND, $POP. 

The Library was designed as a large nu~ber of small pieces so that 

non-necessary routines could be. omitted at link time. Thus, if the 

user does only sequential formatted I/O, none of the random access 

routines are linked to his program. 

3. 1. 4 FORTRAN Library Usage 

With the DOS Librarian the user can construct his own libraries of 

routines \vhich he then searches at link time (the user is constrained 

to search all of his own libraries before searching the ?ORTRAN System 

Library) • 

Users should not add subroutines or functions to the DEC-supplied 

FORTRfu'I Libraryo Instead, users should create their own libraries, us­

ing the Librarian.. Thus, if MATLIB is a user library containing matrix 

manipulation routines, ar~ the user~ites a program (PROG) which uses 

routines from MATLIB 1 a cornmand string to the Linker migh ~ be: 

#PROG, LP : <PROG ,MATLIB/L f FORLIB/L/E 

Do not add routines to FORLIB or EAELIB. Many routines in these lib­

raries are position dependent and the insertion of new routines could 

result in undefined global references when linking FORT~~ programs. 

Similarly, the deletion or rearrangement of routines in FORLIB and 

EAELIB is likely to cause problems unless the user is familiar with the 

ordering dependencies of the FORTR&~ Library. 

3.1.5 FORTRAN Run Time Operation 

FORTRAN run time errors are grouped wi thin six t::rror classes accord.inq 

to the nature of the error, as follows: 



to do I/O, subroutine directly or indirectly refer-

ences itself. 

CLASS 1 Includes I/O Errors with respect to rarity, checksum, 

files or devices. 

CLASS 2 Format statement errors. 

CLASS 3 Inc ludes ari thmeti c errors and overflov: condi tions. 

CLASS 4 Inc ludes argument errors in function calls: SQRT 

called with ARG<0, ALOG called with ARG2~. 

CLASS 5 Includes errors with respect to exponential 

FORfI1AT numbers. 

CLASS 6 Conversion or undefined error. 

Each class of errors has a maximum occurrence count (usually equal to 

the class numbe::::). If the maximum occurrence count is achieved for any 

class during a run, the job ' ... exl .... s. Normally, an error messaqe 1.S loqged 

on the teleprinter whenever any error occurs. 

The list of run time error codes and messaqes is found in Table 3-2. 

Through the use of the SETERR subroutine I vlhich is documented in the 

PO RT RMJ manual, the user can modify the maximum error count for any 

error class. The cO'unt for a class can be set to any posi t.i ve inteqer 

value, or the user can specify: 

~ log error and ignore, continue execution 

-1 ignore error, do not log, continue execution 

-2 exit to Monitor, do not log, continue execution 

-3 irrunediate abort, results in fatal Moni tor error F.030 



Table 3-2 

RUrl Time Diagnos U cs 

The diagnostics are printed in the form 

c·ORT,0.0xYYY 

where X is the class of the e:cror and YYY is the particular error code. 

F ri R T ~ '~ v-' " ~:, 01 r "J V A LIn r: R l;l C r:I r ALL 
F ~ R T I? ':1 r p (~. 1 i'-~ 0 SPA C E T I'l n n I In 
FnRT~~~0V' ~UAR~UTINE otRECTLY n~ I~Dr~EC'Lv ~eFERENCES ITS~LF 
Fn~T\.'''v~r,,;-, ~YSTF.:M c~R"R Nf" nltG~JO~i!C M!:s~.r;f ASSTGNEI) 

F n R T Q\~ 1 "C; t'! V A L U f. nUT (1 F B n iJ "-. D S ( CO"" PUT E i) IJ R ,,~ S I GillE" GOT 0 ) 
F~~T3'1~~1 nEVICE PAR!TY 
FtH~ T~~ 1 re, 2 C "iECI< SliM I PAR T TV F'R~OR OR Et..IO OF O' T A f~Rt)R (RA NDOM, 
F n P. T ~_lF~ HI t~ 3 U ~ D I A G N 0 ~ A 11 LEI I r'1 E ~ paR 
FnRT~~1~?4 F.OF I EO~ 

F~~T0~lr05 U~'BLE T~ 4LLOCATE CONTIGI~US FILE 
FnRT0.0I1~r.6 ~EFI~E FTLE NOT nONE (RANOCMl 
FnRT0~ 1 ~07 r"EFlf..'E FTLF. nO~'E P,IOT ,",'~JDrH." 
FnRT0~lr0A !~V.LI~ PR0TECT CO~E 

FnRT0 Q 1Pr a FILE DOES ~OT FXIST I OR IS AL~EAOV np~N 
F"U~T.'~l'lll1 IINABlE TO nPEN 
F~RT0~1~11 COMPATABIlITY ER~OQ 

'I'HiT~:.'!lt'112 !~V.LI" n[VICE N"~QEI:J 
FI"!RT~"''l!1~13 !~JVALln PECO~O NUM~EP (1Il'~~O"4) 

'nRT0~2~~~ Fa~MAT HAS ITEMS AND NO eONVER~IO~ SPEes 
F~RTJ~2~01 PAQENT~E5ES ~E~TING TD~ "EFP IN FORMAT 
~O~T0A2rr2 FQ~~AT SY~TAX FRDO~ 
FnRT~"2r.e3 f)EFE=-E"Cf '1t)TS!DF l' R!:CORO qOI,lNOARlfS 

FnRTe~37e~ ~1STF.M E~R~R N~ D!AGNQSTTC ~ES~AGE .~!rG~ED 
'ORT013~el 'AOO ExpnNENT OVERFLryW 
FnRT~~3~~? 'ADR E~P~~ENT nVERFlOW 
F~RT~~3~~~ ~DVD DIY!DE CHFCK 
FnRT')"'3~{i\4 ~OVD Expn~TENT OVE~FLOW 

FnRT~~3P05 $QVI DfVIDE ~y 0 
F~RT~~3~r.~ ~OvR f.~P~NENT r.vF~FLOW 
FnQT?~3~~7 ~0VC DIVTDE CHECK 
,nAT~'300A $JVR OTVI0E BV ~ 
F~RT~~3~,q $~LC EVPr.NE~T nVfRFL~W 

F' 1'\ ~ T ~ ~ 3 ~ i.'t ~ ~ L D E)( P n r-! F-: N T ("i v F R ,: l!i w 
FnRT~13rl1 ~~EG Eyp~~~NT nV~R~Lnw 



--'i?ablc 3-+ 

Run Time Diagnostics (Cont'dJ 

FnqT0~~~1'- l~LR E~P~N~NT rVfRFLn~ 
"t'lRT0"'3~1~ SYSTEf!4 E~R"'R NI"I DIAG~!OSTIC MES~At;E ASStG~IE~ 
,nRT0~3~14 ~~l! 2~*15*1 C PQonUCT OR < -2**,5 
F~RT0~3~15 ~pwII RASE. 0 I EXPONENT <.~ 
FnRT0~J~1~ $PWOi ~A~E ~ 0 , EXPONFNT ca 0 
FnRT0~3~17 ~?WDO ~ASE B 0 , EXPONENT ~ ~ 
FnRT~~3~1~ ~PWOD RA~~ c 0 , EXPON~NT <> 0 
FnRT~~3~1Q $PWR~ ~A~E e 0 , EXPONENT ~> 0 
F~RT0~3~2~ $P~RR RAS~ < 0 , E~pnNENT <> 0 
,nRT~~3P21 SPWRI qASE • 0 , EXpnNENT em 0 
FnRT0~3~22 SRI 2.~t5-1 < !NT~GFP O~ c -2**15 
FnRT0~3~23 $O~ EWPCNENT nV~R~Lnw 

FMQTA~4~0~ SV~TE~ ER~nR N~ ~I'G~OSTtC MES~.GE A~S!G~EO 
FnRT~~4P0t SYST~M E~R~R N~ DIAGNOSTIC M~S~'GE A~S!GNED 
F~RT~~4~02 DEXP U~ER ~XPONENT > 87. 
Ff\RT0~4l'''3 Ol.OG A~C;UMENT < • 01 
F~RT0~'~04 OSQRT ARGU~ENT c 0 
F~RT~m4p,~ fXP U~EQ ~XPO~ENT > 67. 
FnRT0~4r.~6 SYSTEM EPROR NO DIAGNOST!C AqSTGNEO 
F~RT~~4~e1 !A~S ARSCX) > 2**1~ - 1 
F~RT0~4~~8 101M RFSULT > '*.1' - 1 ~R c • 2**te 
FnpT0~4~~9 rSTGN ~ESULT > 2**\5 • 1 
F~RTJ~aP.l~ ALOG X < a 0 
FnRTe~4~11 SQRT X < 0 
F~RT~~4~12 S~GL EVPONENT nVERFLnw ON POUND 
F~RT0~'~13 RANDU WRnN~ NU~BFR OF 'RGU~£~T! 
FnRT0n4~lA POU~p wR~~~ NU~efR 0' ARGUME~T~ 
'1')Ri0~4'" 1 ~ CSQRT I!N~f~FLOw 

'~RT0~5~~A SYST~M E~R"~ N" DIAGNOSTIC ASST;~EO 
FnRT~~5~01 SA 00 f )tPfl~Je:NT lINf'J!RFLOW 
"ORT0f'115P02 SADR ExPrtl'ol'!NT lIN~E~FLOw 
F~RT0~5~eJ ~DVR ExpnNENT UNDERFLOW 
'~RT0~~~04 DEXP U~ER ~XPONEMT < -as.7 
'nRT0~5A05 fXP USER EXPONENT c .88.7 
FnRT0~5~?8 $~LD ExpnNTENT UNOEPFLOW 
'ORT~~5~~7 ~~LR EXPflNTENT UNO~RFLOW 
~nRT0~5~0A 'DVD EVP~NTENT UND~RFLOw 
~~RT0~5~0Q SySTEM EAR~R Nr ~l.GNnSTYC A'StGNEn 

F"~T0~~~0~ rO~VE~~I~~ ERR~R 
F!"IRT0?1b1i'l01 SV5TEM E~'HH1P Nn ~!4G~IO~TTC AQSTG'lE." 



3.2 I/O CONSIDERATIONS 

A---FORTRAN program doi ng t"Yti:pu+- to th@ disk woul4---tlse the normal. rORTRAN 

output statement. Since the disk is a directory structured device, 

FORTRfu~ OTS invents a filename for the data being written. The file­

name is of the form: FOR0~n.DAT where n is the logical unit nunilier 

used in FORTRAN READ or WRITE statements. 

It is recognized that the user would like more control over the act:ual 

name of the file and the ability to control such parameters as the pro­

tection of the file and its user identification code.. Two levels of 

control are available: logical assignments and the SETFIL subroutine. 

The user can perfonn DOS logical assignments before running his linked 

program. If the user had a program doing a WRITE on unit 1, and 

wished the file tomve the name SPEC, he could type: 

$ASSIGN DF:SPEC,l 

and the WRITE statements referencing unit 1 would all write onto the 

file named SPEC on the disk~ Such as ASSIGN can also be used to force 

the FORTRAN programb READ from an existing file with a name other 

than FOR9J%n.DAT. 

Note also that: 

$ASSIGN LP:, I 

would cause the output to go to the line printer rather than the disk. 

Where the user wishes to build suchmsignments into his program perma­

nently a FORTRA..1<.J callable subroutine, SETFIL is available which al­

lows the user to build the device name, filename, extension, protec­

tion, and UIe (user identification code) specifications into his pro­

gram. See Figure 3-5 for a description of SETFIL. This dispenses with 

the need for operator intervention via use of the ASSIGN comrnand at 

run time. Of course, a file specification setup with a call to SETFIL 

can be overridden with an ASSIGN command, where desired. 



where: 

II = 

FI = 

I2 = 

F2 = 

13 = 

I4 = 

15 = 

FORTRAN" calls to SETFIL are formatted as follows: 

C.ll.LL SETFIL (II, F I, 12, F 2, I3 , 14 f 15,16, I7 I 18) 

logical device number (integer constant) 

file name and extension (ASCII) 

error value variable (integer)} is set to -1 if I611 or 2 
or if I6=1 and I7 and 18 are not specified. 

physical device name (ASCII) 

unit number of physical device, if any (integer) 

UIe (integer constant) 

protection code (integer constant), 15 must be thE' decimal 
equivalent of the desired octal code (if I5=64, the pro­
tection code is 200). 

I6 = allocate file value (integer constant), 
if 16~2 a contiguous file is allocated for random I/O, 
if 16=1 a contiguous file is all.ocated for unforrnatted I/O. 

17 logical record length in words (integer constant), required 
if 16=1, otherwise I7 is ignored. 

18 = number of records to allocate (integer constant), required 
if 16=1, otherwise 18 is ignored. 

The FORTRAN OTS allocates a contiguous file only where the user 

has specifically requested one through SETFIL (16 parameter). 

Figure 3-5 

SETFIL Subroutine 



3.3 DEBUGGING FORTRAN PROGRAMS 

The use of traditional FORTRAN debugg:Lno techniques such as PDUM.P are 

recommended for development of FORTRl\.N appl ications (see Appendix C 

of the FORTRAN Manual) . 

System error reporting and traceback information is of significant 

value in debugging. 

It requires considerable experience to successfully use aDT with a 

FORTRAN program. ODT was not intended to handle the problems of 

FORTRAN debugging, and it is especially out of its element when trying 

to debug threaded code. 

Remember that the "threaded code" generated by the Campi ler is a se­

quence of addresses, rather than machine instructions. aDT breakpoints 

can be placed ONLY on machine instructions. Thus the user is con­

strained to use breakpoints only in places where the code leaves Polish 

Hade*, e.g., a subroutine or function calli alternatively, breakpoints 

can be placed in the Polish routines themselves. 

There is one significant inconvenience associated with putting break­

points in Polish routines. Polish routines are usually called from 

several places in a program and when the breakpoint in a Polish routine 

is encountered, the user must look at R4 to find the address from which 

the routine was called. 

3. 4 FORTRA~ Device Table 

DVTB~6. PAL is the source file containing th.e FORTRAN Device Table. 

In order to add a device to the table: 

a. Enter the address of the device entry in the device 

table entry vector (see the listing in Appendix A of 

this document). 



b. Set Lhe word at ~nEV'T''R to !!2- f lect the nurrber of entries 

in the entry vector (nurnbeJ~ of devices available to 

FORTRAN) • 

c. Insert the new en try in the tab ie_ 

To delete a device from the table: 

a. Delete the address of the dc:vice entry in the device 

table entry vector~ 

.b. Set t.:he 'word at $DEVTB to reflect the number of 

entries in the entry vecto r 4 

c. Delete the entry from the tdble. 

The default physical device for a table entry can be changed bv modify-

ing the second word of the entry. 

The default filename and extension for a table ent~y can be clanned 

by modifying words four through six of the table entry_ 

Random access files are contiguous files. They can be allocated by 

OTS through SETFIL or through 

the DOS manual (section 2.7). 

"Tn r Lr • Contiguous files are described in 

3 .. 5 FORTRAN ERRORS DETECTED ONLY AT 7\SSEMBLY Tl1'4E 

Missing formats or statement nuwbers are detected at assembly tlme. A 

format number starts with a 1\ $" And n stat.ement number starts '-.lith a 

t!.II, so it is easy to recognize which form is missing by lookinq at 

the nl.unber (in tIle PAL listing}. A "u" diagnostic is issued in either 

case. 

Multiple statement and/or format numbers will cause a liD" erri)r mes-

sage to be placed at the offending line(s} and an "!.~" error- TI\t'SS<1Qe tel 

be placed on lines referencina thRm. 



Chapter 4 

Corrections to the FORTRAN Manual 

The following changes should be made to the FORTRAN IV M.anual (DEC-11-

KFDA-D) : 

Page no. 

v 
r '" IV 

Part I 

2-4 

corrections 

Add: 4 .. 7 END S tat.emen t 4-8 

Insert: 

2 .. 1.8 Hexadecimal Consta.nts 

A hexadecimal const.ant is a string of from one to six 
hexadecimal digits. The hexadecimal digits are as fo1-
lo\vs: 

Decimal Hex a:iecima1 

~ f5 
1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 
10 A 
11 B 
12 C 
13 :) 

14 = E 
15 F 
16 10 

For example, 1~~16 = 256l~· 

The use of hexadecimal constants is preceded by the 
letter H. For example: 

H24E 
H8A5 .. B2 

A hexadecimal constant is valid only in the context of 
the statements: DATA, PAUSE, and STOP. The maximum 
value which can be expressed as a hexadecimal constant 
is FFFF. 



Page 110. 

4-8 

6-1 
6-7 

6-5 

6-6 

6-8 

7-3 

Correct.'; ons:; 

In the list of oper~tor precedence, the first operator 
should be U!12r}: IT'ti.nus. 

Add: 

4.7 END St.atement 

The END stat.ement is of the form: 

E)JD 

This stater:1ent is the necessary final statement ..L11 all 
main w"ld subprogra.ms. Program compilation is terminated 
when the END statement is encountered. 

An END statement forces a CALL EXIT operation in a main 
program.' 

An END statement m a function or subroutine forces a 
return to the al.lling prooram if a PETURN statement is 
not present. 

If an input file is exhausted before an END statement 
is encountered, a diaanostic is printed and an EN0 
statement forced. 

Disregard BYTE (LOGICli.L*l) type decL":':.ration for this 
version of the FORTRAN Campi ler. 

Description of DATA statE:~ment should look a~) follows: 

DATA var listl/values list l / (var list
2
/value .1 iS~·2/ I. r_ 

remove parentheses from var list in description. 

9th line from bottom of page should read: 

DATA A(l), A(2), A(3)/3*~./ 

Insert: 

6.5 Ordering of Specification Statements 

Generally speaking, the specification statements are all 
grouped together at the beginning of a program accord­
ing to the following rules: 

a. A DATA s ta tement { where used, is the las t of t.he 
specification statements. It must follow st:Jte­
ments which might affect it, such as EQUrVALENCE, 
TYPE t and DIMENSION. 

b. Any arithmetic statement functions to be defined 
in a p:ogram ffil!st occur followino any and all speci­
fication statements. 

Add to end of Section 7.1.12 : 

An END statement must be the last statement of every 
function subprogram and causes a retu::::-n to the callinq 
program where a RETURN statement is not present. 



7-3 

Part II 

C-3 

Add to end of Section 7.2: 

An END statement must be the last statement of every 
subroutine and causes a return to the calling proqram 
if no RETURN statement is present. 

Device Assignments are as follows: 

FORTRAN DOS File Actual Device 
DEVICE # Name Mnemonic 

1 FOR,0.01.DAT DT~: 

2 FOR0"~2:DAT DF~: 

3 FOR~~3 .DAT DF~: 

4 FOR.0,0 4. DArr PR: 

5 FOR~05.DAT LD. 

6 FOR.0.06 - DAT KB: 

7 FOR~.07 . DAr;' DFja': 

8 FOR~J3'8.DAT DF~: 

Add to end of statement sun~ary: 

TYPE 

END 

TYPE VI' V2 , v3 ,.·.where the variables 
Vn are assigned to be 
part of the indicated 
type. 

END Cease program campi la­
tion;equivalent to CALL 
EXIT in main program or 
RETURN in subprograms. 

Delete RAN, Random ~umber function, from ~he function 
summary. The proper name for the random number gener­
ator is RANDU and it jc:; a subroutine, belonging in the 
summary on page C-S. 



CHAPTER 5 

FORTRAN LIB RARY FUNCTIONS 

This chapter contains a brief outline of the OTS library of FORTRM~ 

functions which involve approximations. "Floating point" means single 

precision, 2-word, floating point format ':lith a 24-bit fraction and an 

8~bit binary exponent.. uDouble preci.sion" means 4-word, floating point 

format with a 56-bit fraction and an 8-bit binary exponent. The values 

of the coefficients used in the various approximations may be found at 

the cited parts of the following references: 

(I} Computer Approximations, by J. F. Hart et aI, 
JOfu~ Wiley & Sons, 1968# 

{2} Approximation for Digital Computers, by C. Hastings 
et aI, Princeton ·University Press, 1955. 

(3) PDP-II Paper Tape Software Programming Handbook, 
DEC-II-GGPB-D, Digital Equipment Corporation. 

AllOTS FORTRAN functions are called using the standard sequence: 

RTN: 

JSR 
BR 
• WORD 

R5,NAME 
RTN 
#ARG1, ••• , #ARGn 

The result is returned in R~-Rl for floating point and R,0-R3 for 

a double precision function. Some FORTRAN functions call other single 

argument functions in the course of their computation. In order for 

them to be reentrant, these calls are made via the routine $FCALL. 

MOV ARGUMENT ADDRESS 1 R5 
MOV #FUJCrrON NAME I R4 
JSR PC,$FCALL 

$FCALL calls the FORTRAN function whose address is in R4 with the argu­

ment whose address is in R5. Control is returned to the instruction 

following the JSR with the function result in RPJ-Rl for floatinq point 

or R~-R3 for double precision. 



5.1 ALOG(X) I Floating Point Natural Logarithm 

If x~~ call error 

Let X=yo 2a where 1/2-sy<1 

Let Q={y 12 - l)/(y 12 + 1) 

Then In(X) = a .. In (2) + In (y) 3 2i 

ALOG (X) = a • In (2) = ln CY'2) + QI: c i Q 
~ 

where the c; are drawn from Hart #2662. The relative error 
_c.9 .l-

is ~1.0"- • 

5.2 ALOGl0' (X) , Floating Point Common Logarithm 

Computed as logl~(e) °ALOG(X) . 

5.3 ATAN(X), Floating Point Arctangent 

If X~~, ATAN(X) = -ATAN(-X) 

If 1 X !>1, ATAN(I X!)= TI/2 - ATAN (l/l Xl 
If ! X ! > tan IT 112 f ATAN (X) IT /6 + ATAN «(X.;,), - 1) / (X + ;/}) ) 

= 4 2i 
For I Xl~tan TI/12, ATAN(X} XZc"X 

}3 L 

where the c. are drawn from Hart #4941. The relative error 
- 9- 5 l-

is 21~ . 

5.4 ATAL'12 (X, Y) ,Two Argu.."11ent Floating Point Arctangent 

If Y ~, 
25 or X/V > 2 I AT&~2 (X, Y) rr/2 (sign X) • 

If Y > .0, and X/V <225 1 AT AN 2 (X,Y) AT AN (X/Y) 

If Y < ~f and X/Y~225, A T fu~ 2 (X , y ) 'JTosignX + ATAN(X!Y) 

5.5 DATAN(X), Double Precision Arctangent 

The analysis is the same as in that for ATAN(X) except that 

the polynomial approximant is of degree 8. The coefficients 

are drawn from~rt #4945. The relative error is ~1~-16.8. 

5.6 DATl\N2(X,Y), Two Argu ... '11ent Double Precision A2"ctanqent 

The rules for DATAN2 are the same as those for ATAN2 excent 

that the DATAN is used in all computations. 



The analysis for DLOG is the same as that for ALOG except 

that the polynomial in Q2 is of degree 6. The c. are drawn 
1 

from Hart #2665. The relative error is ..:J-¢-16
e

S. 

5. 8 DLOG1~ (X), Double Precision Conunon Loqarithm 

computed as logl~(e) ~DLOG(X}. 

5.9 DSQRT(X) 1 Double Precision Square Root 

If X ~ call error 

Let X = A- 2B where 1/2 < A <1. 

Let Y¢ 2B/2 • (1/2 + A/2) if B is even 

or 

Y, = 2{B+l)/2 • (1/4 + A!2) if B is odd, 

a transformation requiringm1y two instructions. Starting 

with Y~r four Newton-Raphson iterations are performed. 

The relative error is -17 
<: 1,0 • 

5.10 DSIN(X), Double Precision Sine ---_ .... _-- -- .. --. - -- - .•. - --

Let y 

Let V 

Integer (4 ·fraction (Xj2n)) 

Fraction (4- fraction (X/2~)) 

Then DSIN(X) P (V'fT/2) if y=f,O 

P«1-V)n/2) if y=l 

P (~~VTI/2) if y=2 

P ( (V - 1) IT /2 ) i f y= 3 

where sin(vn/2) ~ P(Vn/2) 
8 2i 

VZc.V 
,0 1. 

for -1 < V < 1 

The c. are drawn from Har-t #3345. The relative error is 
1 

..::1,0-18·6 

5.11 DCOS{X) , Double Precision Cosine 

Computed as DSIN(X + TI/2). 



5.12 DEXP{X), Double Precision Exponential 

If X > 87 call overflow 

I f I X I < 2 - 6 ~) DE XP (X) = 1 

If X < -88. 7.) DEXP (X) = [3 

Let y Integer LX e1og2(e)} 

Let V = 16 • Fraction (X • log2(e}) 

Let w = 1/16 • Fraction (V) 

DEXP = 2Y • 2w • zInteger (V) /16 where ~ ~ W <: 1/16. 

Powers of 21/16 are obtained from a table. 

where P and Q are first 

2 
degree polynomials in w • 

The coefficients of P and Q are drawn from Hart #11Zl. 

The relative error is ~ 1~-16 ·4. 

5.13 EXP(X) I Floating Point Exponential ------------------ _._ .. __ . 

If X > B0 call overflow 

If Ixl <Z .... 28.) EXP(X) = 1. 

If X < -88.7, EXP (X) = ~. 
Let y Integer (X . 10g2 (e») 

Let V = Fraction (X . 1 (' 'I 092 e.l, 

Let w 1/2 In{2) . V where 

where e W ~ 1 + 2· vl ------

! VI !.-: In (2) /2 

c 1 - w - c 2 ---2 
c 3 + w 

The C;t are drawn from DEC-II-GGPB-D, page 7-23. The rE-~lative 

error is < l~-l~. 

5.14 SIN(X}, Floating Point Sine 

The analysis is the same as that for DSIN(X). The polynomial 

approximant used is of degree 4 and the coefficients are drawn 

from Hastings/sheet 16. The relative error is < 2. 1~-8. 



5.15 COS (X) I Floating Point Cosine 

computed as SIN(X + n/2). 

5.16 SQRT (X), Floating Point Square ~GO t 

The analysis is the same as that for DSQRT(X) except that 

only three iterations are performed. 'rhe relative error 
01 ...... 8 is < lp . 

5.17 TANH (X) I Floating Point Hyperbolic 'l'angent 

If 1 X! ~ 16, T ;'aNH (X) ::; 1 • sign (X) 

otherwise 

let y :::: EXP (2 .. Xl 

TANH (X) = (y-l)/(y+l). 



Appendix i\ 

FORTR~~ Device Table Listing 

, 
.'fITL.E OVTS0S 
.GLO!5L $otvTB 
.eSter 

, ~OEVTB V~06. , 
, COPV"IG~T 1911, OIGITAL EQUIPMENT COR~OR.TION, MAVNARO,~ASS , 
ITMESE A~E TM! fORTRAN DEVICE TA8~E ENTRIES 
J~ITH THt OEV!C~ T.~LE ~EADER ANU ENiRV VECTOR , 

,IJ;O~I) 

JDEVTSI • wO~U 
.~O~O 

J 

8, 
S, 

,TME OEvICE TABLE ENTRV , 
• ~O~l~ DE"1 
.""ORO 0F."2 
,\liOR\) DEV3 
.\HORD DEV4 
.IIIiQRO OE v5 
.Ii'iORIJ OE V6 
,iaiQRU DEV7 
,\liORD OfV8 , 

J , 
,ENTPiV 1 Or UeVICF T./lBI..E , 
DEVil .WORLJ 0 

.~Ar)~~ 10 Ft I 
,f:lYTC. I.d 
.BYTE 0 
.RAD:"~ IFURI 
,RAD5e, IVt011 
.RAO~0 IOATI 
.8YTt 23J 
.6YTI:. 0 
.BYTE ~ 

.~VTt ~ 
,\NORD 

'" ,wORO ~ 

,iIIIORO 16 
,\/IURO 0 
.\IIORP ~ 

,\lit}RU ~1 

.~URu It1 

.\liOWO ~ 

vECTOR 

'ADD~ OF ENTRV 'OR ERR MSG FILl 
,NUM8ER O~ ENTRIES IN ENTRV V!CTO~ 
,OEvICE NUM OF ERROR LOGGING DEVICE 

,ADOR o~ OEVIt:E 1 ENTRV 
, AOl')tit OF DEVICE 2 ENTRY 
"OD~ Of OEVICE 3 ENTRy 
,ADOH OF" DEV!CE 4 f.NTRV 
,ADO(.( OF DEVICE 5 eNTRY 
'.00" OF DEVICE e E.NTRY 
J'QO~ Of DEVICE 1 ENT~V 
SAOD~ OF" OfvleE 8 ENTRV 

n .. INK SLOCK PTR 
JPHYSlt:A~ OEVICE NAME OEP,u~T 
'MOw OPf.N SwITCH 
,UNIT NUM DEFAULT 
,OEFAU~T FILE NAM! 

'DEFAULT ~XTE~SION 
'NO AUTO OELi G~OUP & OTHERS ~!AO/RUN ONLY 
1DEVICE STATUS SWITC~ 
lHooE OF 1/0 a FUNCN wO~D CRANOOM] 
,STATus OF 1/0 
'~ECORO COUNT • BLOCK NUM (RANDOM, 
,BUFF AOOR CRANOOM' 
'~UF LE~ CR.NOO~' 
,ASSOCIATED ~AR AOOR ('~O~ OEFIN! 'ILf, 
,NUM RECORDS IN FILE (FROM OE,INE FILE) 
'~ECORO ~ENGiH (FROM DEFINE FIL!] 
fUS!:1oC 1D COOE 
.ERROR VAR AOOR (,ROM SETFIL) 



L , , 
IENTlity , 
OEV2' 

, 
J 
,ENTRV 
1 
DEV31 

, 
J , 
;ENTRV , 
OEV48 

, 
J 
,ENTRV , , 
DEV~I 

I , 
,ENTRV , , 
DEve. 

2 OF DEVICf TABLE 

!i~ORO 
.I'(AD~0 

.!;Vrt 
,RAD5" 
,RAO:iill 
,,~.O!)~ 

,0VTE 
.wlJ~O 

,wORO 
\lRA05~ 
.t.iYTt:: 
.RAD~0 
.R.o5~ 
.~AD~~ 

.8VTE 
,WURO 

,wORD 
.~AO~Y" 
.,HVTt 
flRAD5~ 
,R,050 
,RAO:)0 
1I0V"~ 
IPtOPU 

.wORD 
,RAOeGII 
.BYTt:. 
,RAnS0 

. ,RA050 
.RA05{11 
.6Yr~ 
,wO~(J 

~ 

I f') f' I 
",\1 
IfORI 
1t:1021 
IDATI 
233,0,0,V' 
0,1£2,O.0,0,0,0,0 

o 
Ir'lF 1 

"'," IFORI 
1')4'031 
10ATI 
23~,0,0,QI 
0,0,0,0,0,e,0d!! 

IC 
IPi>< I 
0.0 
IFORI 
l'l!fIJ4/ 
10ATI 
23~,0,0,0 
0,10,0,0,01,0,0 9 0 

~ 

/l.p I 
0,O 
IFORI 
1~1d5i' 

InATI 
2J3,0,0,0 
"'.\1,~,0,0,0,0,0 

6 OF DEV!CE TA6~~ (LOGGING D!VICE NOTE ?~VS DEV ~AME) 

!wOI'olD 
.WAn~0 
.BYTe. 
.SolA05~ 
.RAn~1, 

o 
11<6 I 
0," 
IFORI 
,,,,061 



, , 
,ENTRV , , 
OEV11 

, 
J , 
,ENTRV , , 
OEV81 

, , 

7 Of D!VICE TA~LE 

.jI!ORU 
er,(AQ:,)0 

.bYTE 

.RAQ50 
"RAQ50 
.. F1<An5~ 
.8YTt:. 
.MORO 

.\tiORD 

.R4[')5", 

.BYTe 
II ii(A05~ 
.RAOe>P' 
;;RAD50 
.. BVTE. 
,wORU 

o 
IOF I 
~,0 
IF'ORI 
10011 
InAi/ 
233,0,O,0 
0,1tl,0,0,0,0,0,0 

o 
10" I 
0,0 
IFOF(I 
11'1081 
104T.I 
2303.0,0,0 
0,itl~0,0,~,0,0,0 

,SPECIAL tNTRv FO~ ERROR PROCESSORS M!G '!~E , 
,WORD 

DEVERR I • \NORD 
cRAD~0 
.BYTE:: 
.~VTf 
.RAD50 
.wOJ(u 
,BYTe 
.BVTE 
.RA050 
.~A.05~ 
Ii~AO~0 
,Bvrt:. 
,liyre; 
.8V'i"t 
.wORI) 
lI iti ORO 
.wORD 
.wo~o 

It' 
o 
IERRI 

o 
IDr; I 
o 
is 
o 
1,,0$1(1 
IT~NI 
lMSGI 
1 
1 
J:22,0 
2 
~ 

o 
o 

'~!NK B~oeK ERR RTN AOOR 
,L..INK PTR. 
;LUG DATA 5£1 NAME 
'FMYS!CA~ OS NAME ~OL..L..OW~ 
,UNyT NU M 
'PMVSICA~ OS NAME 
'~ILE BLoeK ERROR ~fTU~~ ,oo~ 
'HOW TO QP!N (OPENl) 
ffRROR R1"N eOOE 
nrIl.t NAME 

,US!::ioC 10 CODE 

,A~LOw ON~V INPUT ACCES! 
,FUNCTION WORe tREAO) 
,Sl..OCI( NUM 
HH.,OCI( ;.DOR 
.81..0Ci( ;"~'\OG'rH 



HO\N TO OBTAIN SOFTvVARE INFORMATION 

Announcements for new and revised soHvvore, as we II as programm ing notes f 
software problems, and documentation correcl'ions are published by Software 
Information Service in the following newsletters. 

Digita! Software News for the PDP-8 & PDP-12 
Digital Software News for the PDP-Ii 
Digital Software News for the PDP-9/15 FamHy 

These newsletters contain information applicable to software available from 
Digital's Program library, Articles in Digital Software News update the 
cumulative Software Performance Summary which is contained in each basic 
kit of system software for new computers. To assure that the monthly Digita! 
Software News is sent to the appropriate software contact at your insta lIation I 
please check with the Software Specialist or Soles Engineer at your nearest 
D igita I office. 

Questions or problems concerning Digital's Software should be reported to 
the Software Specialist. In cases where no Software Specialist ;$ available, 
please send a Software Performance Report form with details of the problem to: 

Software Information Service 
Digital Equipment Corporation 
146 Main Street, Bldg. 3-5 
Maynard, Massachusetts 01754 

. These forms which are provided in the software kit should be ful]y filled OlJt 

and accompanied by teletype output as well as iistings or tapes of the user 
program to facilitate a complete investigation. An answer will be sent to the 

individual and appropriate topics of general interest will be printed in the 
newsletter. 

Orders for new and revised software and manuals, additional So!7'l'ware Per­
formance Report forms, and software price iists should be directed to the 

. nearest Digital Field office or representative. U.S.A. customer::; may order 
directly from the Prc:,rom Library in Maynard. \Nhen ordering, ':nclude the 
code number and Cl brief description of the software requested. 

Digital Equipment Computer Users Society (DECUS) maintains 0 !Jser library 
and publishes a catalog of programs as well as the DECUSCOPC magazine 
for its members and non-members who request it. For further information 
please write to: 

DECUS 
Digital Equipment Corporation 
146 Main Street I Bldg. 3-5 
Maynard, Massachu$etts 01754 



:;-)[T'--1-j GetLinq FORl'PAl"J On Ll-.. /\11" 
DEC--ll-SFDB-D, AUqd')t l 'I,; 

READER'S COMMENTS 

Digi tal Equipment Corporation ma into ins a continuous effort to improve the qua I ity and usefu Iness 
of its publications. To do this effectively we need user feedback -- your critical evaluation af 

this manual_ 

Please comment on this manua lis completeness r accuracy organization, usabi I ity ond I eod-­
ability. 

-------.-----_ .. -.' ,-----,,---~-------,,-.---- .... - .. _. _ ........ -. ------ - .. _-_._ •. ' -- .,,,--_ ... _--.. _- ------,_ ... '-------_ .. - ,------_. __ ._-_ .. _,-

Did yO\} find errors in this manual? If so, spf"cif'f by page 

- ,.'. __ .. __ .... _------_ .... -.. _- -----

--_._._----------.... ,----

How can th is manua I be improved? 

----------------------------
---------,,---_._-.. _--

-------------------_._--_._-----------_._-,-----------_.-----",,---- -------.-

------------------ ---------_ •. ----._----------

----_ ... _-_._-------------_._----_.--------
Other comments? 

----------_._-_._--------------- .... ".--------

,----_._,------

Please state your position_ Date: -------------

Name: Organization: ----------------------

Street: ------ . ______ Depot tment: _______ .-. __________ ,,_, ___ , __ _ 

City: State: ------------ -- -----
__ .. ______ Zip c CountrY' 
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