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S PECZCIAL NOTE

SOFTWARE PERFOKMANCE REPORT

If you have any problem or discover any inadequacy in your FORTRAN
software or its documentation, plcease report it using the Software

Performance Report forms enclosed in your software kit.

Give the Software Performance Raport to your DEC Software
Specialist. In nmost cases he will be able to provide an immediate
_answer to your problem, as he is kept informed of new information as
soon as it becomes available. If yours 1is an original problem, the
Software Specialist will ensure that all necessary details, examples,
and supporting material are included in the Report, and then he will
forward the complete report to DEC's Software Information Service
Group in Maynard, Massachusetts for a thorough investigation cf your
problem. As soon as the investigating 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 yocur Soft-
ware Specialist or as the result of concentrating our software

maintenance effort on well-documented original problenms.

Your inputs are most appreciated in our continuing effort to

improve our software, and with your help our commitment to good soft-

ware support will remain apparent.

If you have any guestions con this procedure, please contact your

Software Specialist.
READER'S COMMENTS CARD

Your attention is invited tc the last page of this. document. The
"Reader's Comments" page, when filled in and mailed, is beneficial to
both you and DEC; all comments received are acknowledged and are ocon-

sidered when documenting subsequent manuals.



PREPACE

This document contains information which should expedite the integra-
tion of FORTRAN into a PDP-11 DOS system. Please read this document

Bbefore attempting to put FORTRAN onto the system.

Chééter 1 is a description of how to load and operate the FORTRAN
sysﬁem. Chapter 2 contains a number d programmihg'cautions and use-~-
ful data on the current version of FORTRAN (18,»Compiler; 1iA, Lib-
rary). Chapter 3 contains advice on using the FORTRAN system, Chap-
ter 4 contains additions and corrections to the current FORTRAN 1V

. manual. Chapter 5 describes the FORTRAN Library Functions.

For more detailed information on the PDP-11 FORTRAN language and its

implementation, see the FORTRAN IV manual {(DEC-11-KFDA-D}.

. All of the following directions assume:
a. The system device is DF:
b. The user is logged in under [1,1]

¢. The user is familiar with the use of the PDP-11 DOS system.

Monitor prints a period (.} or dollar sign ($) to which the user can
issue a direct command. System programs print a number sian (#) to
which the user can issue a command. CTRL/C causes the Monitor to print

a period and accept a command.

NOTE

The characters ., #, 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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APPENDIX A

CORRECTIONS TO THE FORTRAN MANUAL

FORTRAN LIBRARY FUNCTIONS

ALOG({X), Floating Point Natural Logarithm

ALOGLl@ (X}, Floating Point Common
Logarithm

ATAN(X), Floating Point Arctangent

ATAN2{X,Y) Twec Argument Floating Point
Arctangent

DATAN (X), Double Precision Arctangent

DATANZ (X,Y), Two Argument Double
Precision Arctangent

DLOG (X) , Double Precision Natural
Logarithm

-DLOG1f# (X), Double Precision Common

Logarithm

DSQRT (X), Double Precision Sguare Root
DSIN(X), Double Precision Sine '
DCOS (X), Double Precision Cosine
DEXP(X), Double Prescision Exponential
EXP(X), Floating Point Exponential
SIN(X), Floating Point Sine

COS(X), Floating Point Cosine

SQRT(X), Filoating Point Sguare Root

TANH (X), Floating Point ilvperbolic
Tangent

FORTRAN DEVICE TABLE LISTING
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-CHAPTER-1

STARTING FORTRAN ON THE PDP-11

1.1 SYSTEM REQUIREMENTS TO USE FORTRAN

1.1.1. Software Requirements

The FORTRAN system must be run with the Disk Operating System (DOS)
Monitor,‘version 4A} PIP-11, version 4A; PAL-11R, version 53;

LINK-11, version 5A; and Librarian, version 2A.v 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 configuration
which supports the PDP-11 DOS Monitor.

1.2 PRINCIPLES OF CREATING A FORTRAN SYSTEM

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.

¢. Put the Compiler diagnostic file cn 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 FORTRAN system on DECtape, if
available on the system.

1.3 PRELIMINARY OPERATIONS

Before starting the loading process, delete any files from the system
device which have the following names: '



FTNEEP.0VL
FTNGF1.0VL
FTNFF2.0VL
FTNEF3.0VL
FTNEZ4.0OVL
FTNZ@5.0VL
FTNZF6 .0OVL
FORCOM. DGN
FORTRN

FORLIB.ORJ
EAELIB.OBJ

1.4  CREATING THE FORTRAN SYSTEM FROM A FORTRAN DECTAPE

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

Both cannot reside on the system device simultaneoﬁsly. If the system
has 12K or more, the 12K Compiler should be used. The 8K Compiler
presenﬁly: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 @#. DT: is synonymous with DT@: and is shown in all DECtape
‘examples in the following sections. The FORTRAN Compiler DECtape
{DEC-11-DFFB-UC) contains the following files: ’

FORCOM. DGN FORTRAN Diagnostic File

FORTRN.ﬂSK‘
OVL@8K.LDA
OVL18K.LDA
OVL38K.LDA 8K Compiler
OVL48K.LDA
OVLSSK.LDA}
OVL68K.LDA

FORTRN. 12K
OVLg .LDA
OvVLl ' .LDA
OvVLZ2 .LDA
OVL3 .LDA
OVL4 .LDA
OVL5 .LDA
OVL6 .LDA

12K Compiler

The FORTRAN Library DECtape (DEC-11-SFFB-UC) contains the following

files:
FORLIB.OBJ FORTRAN Non-EAE Library
EAELIB.OBJ FORTRAN EAE Library
I0L@1 .OBJ
DEFIN .0OBJ Optional Files (see Section 2.2.4, 2.1.5,

DVTB@6 .PAL and 3.4)



In general, the philoscophy of the FORTRAN system 1s that if the
system device is an RF1l disk, the entire system can be kept on the
system disk. If the system device is an RK11l disk, the entire system
except for the FORTRAN diagnostic file (FORCOM.DGN} can be kept on the
system device. If the system device is an RC1l disk, the FORTRAN
Compiler coverlays should be kept on the system disk and all other
components of the system run from DECtape.

The following instructions on loading FORTRAN from DECtape
describe the various permutaticns in loading procedure for 12K and 8K
systems as well as for system devices: DF:, DK:, and DC: (RF1l disk,
RKil disk, and RC11l disk, respectively).

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

The user should go to section 1.4.1.1 if he has an RF1ll disk, to
section 1.4.1.2 if he has an RK11l disk, and to section 1.4.1.3 if
he -has an RCl1l disk.

1.4.1.1 The 12K FORTRAN System on an RF11 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 lcading the FORTRAN Library

{FORLIB or EAELIB, depending upon the system). 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 as
follows:

$RU DT:0VL@
$RU DT:0VL1
ERU DT:0VL2
$RU DT:0VL3
$RU DT:0VL4
$RU DT:OVLS5
S$RU DT:OVL6



‘At this point, the contiguous files FING#F-OVL through PTNEP6.0VL are
present on the system disk.

3. Place the FORTRAN Compilef icad module on the system
device after changing the version number of the
Compiler ({(from V@£lA to V@R1B) as follows:

$GE DT:FORTRN. 12X

$MO 26466

g26466/p4pg461: 416l

$SAVE FORTRN

s'c

WK

4. Run PIP and copy the FORTRAN diagnostic files onto

the system disk, changing the protection on the
diagnostic file:

SRU PIP

PIP-11 V@p4a

#DF : <DT: FORCOM. DGN/CO
#DF : FORCOM. DGN/PR: 29
5. With PIP, load the appropriate FORTRAN Library object

module: FORLIB.ORJ if a non-EAE system, or EAELIB.0OBJ
if an EAE system. (FORLIB.OBJ can be used on an EAE
system, but EAELIB.0OBJ cannot be used on a non-EAE
system.)

#DF:<DT:FORLIB.OBJ

or
#DF : <DT:EAELIB.OBJ

1.4.1.2 The 12K FORTRAN System on an RK1l Disk

The general seguence of steps toc be followed consists of loading the
Compiler overlays, loading the FORTRAN Compiler load module, and
then loading the appropriate 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 DK:,OVL



ke the following patch to the £ile OVLF (which

ia
changes the name cof the system device, as built
into the Compiler, from DF: to DK:):

$GET DT:0VLE

SMO 36332
$36332/§14768: 15278
S$BE

Run the remaining Compiler overlay buildexrs as follows:

$RU DT:OVL1
$RU DT:0VL2
$RU DT:0VL3

SRU DT:0VL4

$RU DT:0VL5

$RU DT:0VL6

Place the FORTRAN Compiler load module on the system
device after changing the version number of the Compiler
(from V@F1lA to VgF1B) as follows:

$GE DT:FORTRN.12K
$MO 26466

SSAVE FORTRN
$4C
.KI

With PIP, load the appropriate FORTRAN Library ob-ect

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 ncn—-EAE
system.)

§RU PIP

| PIP-11 V@P4A

#DK:<DT:FORLIB.OBJ
or . .
#DK:<DT:EAELIB.OBJ

The FORTRAN diagnostic file (FORCOM.DGN) does not
function correctly at the present time on the RK1l1
disk and should not be loaded onto the disk (see
section 2.1.1 and section 2.2.6).
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Due to the size limitations of the RC1l1 disk, only the Compiler
overlay files should be kept on the system disk. BAll 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 following
two commands tc the Monitor:

SASSIGN
$as pC:,0VL

2. Make the following patch to the file OVL@ which changes
the name of the system device, as built into the Compiler,
from DF: to DC:}:

$GE DT:0VLESK

SMO 32332
$32332/014768: 14578
SBE

3. Run the remaining Compiler overlay builders as fcllows:
ERU DT:0OVL1
$RU DT:0VL2
SRU DT:0OVL3
$RU DT:0VL4
SRU DT:0VL5
ERU DT:0VL6

4. Maintain a copy of the FORTRAN Compiler locad module on
DECtape (unit n) after changing the version number of the
Compiler (from V@@IA to VEZ1E) as follows:

$GE DT:FORTRN.12K
SMO 26466
026466/040461: 41861
SSAVE DTn:FORTRN
s4C

LKI

When sfarting the Compiler the user can type:
$RU DT:FORTRN

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

5. Maintain a copy of the appropriate FORTRAN legary 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-EAE system.)



~$RU PIP

PIP-11 V@g4A

#DTn:FORLIB<DT:FORLIB.OBJ
or -
_#DTn:EAELIB<DT:EAELIE.OBJ

6. The user can put the diagnostic file, FORCOM.DGN on the
system disk if he so desires, but 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 RF11 disk,
or to section 1.4.2.2 if he has an RCll disk. (RK1l1l 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 RF1l Disk

The general seguence 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. Details are

as follows:

1. Log into the system under UIC 1.1. Perform the follow-
ing two commands tc the Monitor:

$ASSIGN
}As DF:,OVL

2. Perform the following patch to the file OVLES8K.LDA:

$GE DT:OVLZ8K
$MO 31314

31314/025867: 12737
§3i§1§zzzzg§e:j1
#31320/912746: 32356
931322/@932324: 137
F31324/104p96: 31349
$SBE

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

$RU DT:OVL18K
$RU DT:0VL28K
$RU DT:OVL38K
$RU DT:OVLA8SK
$RU DT:OVL58K
'SRU DT :OVL6 8K
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Place the FORTRAN Compiler lcad module on the system

i.4.2.2

device after changing the Compiler version number
(from VFB1lAa to VEFIB) as follows:

SGE DT:FORTRN.Z8K
$MO 22466
@22466/347461: 41861
$SAVE FORTRN

$1C

.KI

With PIP, load the appropriace 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

PIP=11 V3g4A
#DF : <DT:FQRLIB.OBJ

or
#DF :<DT:EAELIB.0BJ

The 8K FORTRAN System on an KCll Disk

Due to the size limitations of the RC1l1 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:

s

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

$ASSIGN
$AS DC:,0VL

Make the following patches to the file OVLE8X (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:0VL@E8K

$MO 32332
£32332/§1476%: 14578
$MO 31314
P31314/805867: §12737
£31316/g91836: 1
#31320/912746: 32356
@31322/§32324: 137
¥31324/104586: 31349
$BE



-3+ Run -the remaining 8K Compiler overlay builders as -

follows:

SRU DT:0VL1S8K

$SRU DT:0VL28K

SRU DT:0VL38K

SRU DT:0VL48K

SRU DT:0VLE8K

SRU DT:0VL6SK
‘Maintain a cepy of the FORTRAN
module on DECtape {(unit n} aft
lex

version number of the Compiler
. as follows:

Conpiller load
er changing the
(from VBFS1A to VEZ1B)

SGE DT:FORTRN.12K
SMO 22466
@22466/048461: 41061
SSAVE DTn:FORTRN
$4C

JKI

When starting the Compiler the user can tvpe |
$RU DT:FORTRN

which allows the Compiler to bring the overlays into
cere 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-EAZ
systemn).

ERU PIP

PIP-11 v@g4a

#DTn: FORLIB<DT:FORLIB.OBJ
or -

#DTn:EAELIB<DT:EAELIB.ORJ



_ 1.5 CREATING THE FQRTRAN S¥STEM FROM PAPER TAPES

FORTRAN 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 paper tapes are supplied with the

system. If the system has 8K, the 8X Compiler tapes are suppilied.

The 8K Compiler presently has several
documented in Chapter 2.

include:

FORTRAN Compiler Paper Tapes [one set provided)

operational restrictions

Faper Tapes delivered with the hardware

8K Comgiler

DEC-11-KF1B-PL1
DEC~11-KF1B~-PL2
DEC-11-KF1B-PL3
DEC-11-RKF1B-PL4

DEC-11~KF1B-PL5

DEC-11-KF1B-PL56
DEC-11-KF1B-PL7
DEC-11-KF1B-PL8

FORTRAN Library

EAE Version

DEC-11-SFEB-PL1
DEC-11-SFEB~PL2
DEC-11-SFEB-PL3
DEC-11-SFEB-PL4
DEC~11-SFEB~-PLS5
DEC-11-SFEB-PLE
DEC-11-SFEB-PL7
DEC-11~SFEB-PLS8
DEC~-11-SFEB-PL9

12K Compiler

DEC-11-KFZB-PL1

DEC-ll—KFZBmPLZE
DEC~11-KF2B~PL3 |
EC-11-KF2B-PL4
DEC-11-KF2ZB-PL5
DEC-11-KF2B-PL6
DEC-11-KF2B-PL7 |
DEC-11-KF2B-PL#&

DEC-11~KF2B~PL9

DEC-11-XKF2B-PL1C

Non~EAE Version

DEC-11-SFNE-PL1
DEC-11-SFNB-PL2
DEC-11-SFNB-PL3
DEC-11-SFNB~PL4
DEC-11~-3FNB-PLE
DEC-11-SFNB-PL6
DEC-11-SFNB-PL7
DEC~11-SFNB-PL3
DEC~11-SFNB-PLS

R

FORTRAN Compiler

Compiler Overlay
Builders

Diagnostic File Builderx
Diagnecstic File

sets provided if EAE present on system)

Storage philosophy is the same as for loading the system via

DECtape. If the system device is an RF11 disk, the entire system can

be kept on the system disk.

If the system device is an RK11l disk, the

entire system except for the FORTRAN diagnostic file (and the builder,

DEC~11-KFxB-PLY2 and 10} can be

kept on the system device. If the

system device is an RCl1l1l disk, the FCRTRAN Compiler overlays should be

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

tapes.



—IfCompitererrors occur, the Compliler extracts an appropriate
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 RK1l disk or having only 8K of core; see sections 2.1.1 and 2.2.6.
A diagnosﬁic file build program is supplied with the FORTRAN Compiler
tapes to create the diagnostic file, FORCOM.DGN, and give a listing of
that file.

The following instructions on loading 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: {RK1l1l disk,
RF11 disk, and RCll 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 RF11l disk,
to section 1.5.1.2 if he has an RX1ll disk, and to section 1.5.1.3 if
he has an RC1l1 disk.

1.5.1.1 The 12K FORTRAN System on an RF11 Disk

The general sequence of steps to be followed consists of loading
the Compiler overlays, loading the FORTRAN Compiler load module,

building and listing the PCORTRAN diagnostic fil 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:,0VL

2. Run each of the individual Compiler overlay builders
{DEC-11-KF2B~PLZ to PL8) from the high-speed paper
tape reader ¢iving the following command each time:

§RU PR:

3. Place the FORTRAN Compiler load mocdule {DEC-11-KF2B-PL1)
on the system device after changing the Compiler version
number (from V@#@IA to VFFIB). Place the tape in the
high-speed reader and proceed as follows:

$GE PR:

MO 26466
$26466/049461: 41061
SSAVE FORTRN




—4,—Load the diagnostic file build program by loading
DEC-11-KF2B-PLY in the high-speed reader and proceeding as
follows:

$GE PR:

Put DEC-11-XKF2B-PL1fg in the high-speed reader. If the
system has a line printer, make sure it is on-line,
otherwise give the follewing command:

$AS KB:,5
Now give the following command:
$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. Now
change the protection on the diagnostic file as follows:

stc
LRI
SRU PIP

PIP-11 VPg4A
#DF : FORCOM.DGN/PR: 208

5. With PIP, lcad 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-11-SFxB-PL1 in
the high-speed reader and proceed as follows:

$FAELIB<PR:/FB,/FB, /FB,/FB,/FB,/FB
or ‘
#FORLIB<PR: /FB,/FB,/F8,/FB,/FB,/FB

After each individual tepe is read, the message:

APg2 963328
3

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 lcoaded, LIBR-11l must be run
to create a library from the file created by PIP.
Proceed as focllows:

$4C
SKI
SRU LIBR

LIBR-11 V@g2a

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

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

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



"ORTRAN System on an RK11 pisk
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The general sequence of steps to be followed consists of loading
the Cdmpiler overlays, loading the FORTRAN Compiler load mcdule, and

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

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

$ASSIGN
$AS DK:,0VL

.Put the tape DEC-11-XFZB-PLZ into the high-speed reader.

2. Make the following patch to the first Compiler overlay
this changes the name of the system device, as built
into the Compiler, from DF: to DK:

$GE PR:
SMO 36332
#36332/014768: 1527¢2
$BE
3. Run the remaining Compiler overlay builders
(DEC-11~KFZB-PL3 through PL8) from the high-speed
reader, giving the following command each time:

$RU PR:
4. Place the FORTRAN Compiler load module (DEC-11-KF2B-PL1)

on the system device after changing the version number
of the Compiler (from V@Z1lA to VPZIB) as follows:

$GE PR:
SMO 26466
g26466/840461: 41g61
SSAVE FORTRN

$4C

.KI

5, The FORTRAN diagnostic file (FORCOM.DGN) does not function
correctly at the present time on the RK11l disk and should
not be loaded conto the disk. Tapes DEC-11-KF2B-DLS

and PL10 should not be used with an RK11 disk. See
sections 2.1.1 and 2.2.6.

6. With PIP, load the appropriate FORTRAN Library tapes:
the SFEB set if the system has EAE and the SFNBE set
if the system does not have EAE. Place DEC-11-SFxB-PL1
in the high-speed reader and proceed as follows:

$SRU PIP

PIP-11 VEP@4A

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

or B
#FORLIB<PR:/FB,/FR,/FB,/FB, /FB, /FB

After each individual tape is read, the message:
?ﬁﬁ2 £63328

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



7. Once the Library tapes are loaded, LIBR-11 must be run
to create a library from the file created by PIP.
Proceed as follows:

$4C
JKI
SRU LIBR

#EAELIB.OBJ,LP:EAELIB.LST<,EAELIB
or
#FORLIB.OBJ,LP:FCRLIB,LET<,FORLIB
s

The filename of the listing file is used as the title

of the listing.

1.5.1.3 The 12K FORTRAN System on an RCl1l Disk

Due to the sigze limitations of the RC1ll disk, only the Compilerxr
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 UIC 1,1. Perform the following
two commands to the Monitor:

$ASSIGN
$AS DC:,0OVL

2. Put the tape DEC-11-KF2ZB-PL2 into the high-speed
reader. Make the following patch to the first Compiler
overlay; this changes the name of the system device,
as built into the Compiler, frcm DF: to DC:

S$GE PR:

$MO 36332
236332/014760: 14578
$BE ST

3. Run the remaining Compiler overlay builders {DEC-11-KF2B-PL3
through PL8) from the high-speed reader, giving the
following command each time:

SRU PR:

4. For storage conservation it is recommended that the
user not attempt to use the FORTRAN diagnostic file
with the RC1l1 disk (see sections 2.1.1 and 2.2.6).
However, if it is dessired 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-11-KF2B~PL9 in the high-speed reader and give the
following command:

EGE PR:

Put DEC-11-KF2B-PL1g in the high-speed reader. If the
system has a line printer, make sure it is on-line;
otherwise, give the command:

SAS XB:,5



e __Now give the command:

$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.

The user should keep a copy of DEC-11-KF2B-PL1l, the
FPORTRAN Compiler load module on paper tape, after chang-
ing the version number of the Compiler {from V@ZI1A to
Vgg#1iB} as follows:

$GE PR:
$MO 26466

g26466/940461: 41861
$SAVE BP:

In order to keep the FORTRAN Library on paper tape, 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 the LIBR-~11.

To create six smaller libraries, run LIBR-11 six times
following the directions in ssction 1.5.1.2, step 7,
specifying PP: as the ocutput device and PR: as the
input device for each of the six libraries.

. 1.5.2 C(Creating the FORTRAN System in 8K of Core

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

or to section 1.5.2.2 if he has an RC11l disk. {RK11l disks are not

suppcrted on 8K machines.) The B8X Compiler does not currently
support the diagnostic file, FORCOM.DGN.

1.5.2.1 The 8K PORTRAN System con an RF11 Disk

The general sequence of steps to be followed consists of loading

the 8K Compiler overlays, loading the 8K Compiler load module, and then
loading the appropriate FORTRAN Library file. Details are as follows:

l'

2.

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

$ASSIGN
SAS DF:,0OVL

Place DEC-11-KF1lB-PL2 in the high-spead reader.
Perform the following patch to the 8K Compiler:

SGE PR:

$MO 31314
§31314/8p50867: 12737
$31316/£91036: 1
#31328/§12746: 32356
@31322/¢32324: 137
931324/194806: 31344
$BE



3. Run each of the remaining 8K Compiler overlay builders
4{BEt-%%‘KF%ﬁAP£é—%hrGHQH—P"”\ ffem\%qegaigh,
reader giving the following command each time
$RU PR:

4. Place the FORTRAN Compiler load module (DEC-11-KF1B-PL1)
on the system device after changing the Compiler version
number (from VBS1A to VZA1B). Place the tape in the
high~-speed reader and proceed as follows:

SGE PR:

SMO 22466
@22466/840461: 41861
$SAVE FORTRN

Y

.2 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-11-SFxB-PL1l in
the high-speed reader and proceed as follows:

SRU PIP

PIP-11 VPB4A
‘#EAELIB<PR. '¥8,/FB,/FB,/F3,/FB,/FB
f?ORLIB<PR:/FB,/FB,,AB /FB,/FB,/FB

After each individual tape is read, the message:

AgP2 2363324
$

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-11 must be
run to create a library from the file created by PIP.
Proceed as follows:

$4C
LKI
$RU LIBR

LIBR-11 VE@2A

#FAELIB.OBJ,LF:EAELIB.LST<,EAELIB
or -
#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 RC11l Disk

Due to the size limitations of the RC11 disk, only the Compiler
overlay files should be kept on the system disk. All cther files

should be run from paper tape. The details follow.



—1+—Log—into the system under

er—UL s
foliowing two commands to the Monitor:

SASSICN
$AS DC:,0VL

2. Put the tape DEC-11-¥FIB-PL2 into the high-speed
reader. Meake the folleowing 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 3K Compiler): .

$GE PE:

$MG 32332
#32332/%14768: 145780
$MO 31314
§331314/@@5¢67: $12737
P31316/821836: 1
#31328/812746+ 32356
@$231322/332324: 137
$31324/134006: 31349
$BE

3. Run the remaining Compiler overlay builders
(DEC-11-KF1B-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-11-KF1B-PL1l, the
FORTRAN Compiler load module on paper tape after
changing the Compiler version number (from
VAZ1A to V@FIB). Place the tape in the high-speed
reader and proceed as follows:

SGE PR:

SMO 224656
F22466/24p461: 41761
SSAVE PP:

5. In order to keep the FORTRAN Library on paper tape,
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-11.

To create six smaller libraries, run LIBR-11l 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.

1.6 STORAGE OF THE FORTRAN SYSTEM

The user must keep the Compiler overlay files on the system
disk. The Compiler lcad 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:

SRU DT:FORTRN

or
ERU PR:



If compilation errors occur, the Compiler extracts an error
message from the diagnostic file cn the system device [1,1] area
FORCOM.DGN. If the file does not exist, an error code 1is printed
without a message. Table 3-1 contains a listing showing error codes
and corresponding messages. Thus, putting this file on the system
device is optional. However, it is recommended that 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 Extended Arithmetic Element (EAE mnde!l
number KE1l-A) for arithmetic. This version of the Library cannot
be used on a non-EAE system. The non-EAE Library does not use the

EAE and runs on any FORTRAN system, whether or not the EAE is present.

The FORTRAN Library DECtape contains three other files:
ICLELl.0BJ, DEFIN.OBJ, and DVTBZ6.PAL. The use of these files is
described in sections 2.1.4, 2.2.4, and 3.4.

The FORTRAN Library can be kept on the system disk either 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

Programning Notes znd Cautions

2.1 FORTRAN COMPILER NOTES AND CAUTIONS ({V@giB)

2.1.1 Storage of FORTRAN Overlays and Diagnostic File

The FORTRAN Compiler overlays FTNZF.0VL through FTNZF6.0VL, as well
as the diagnostic file FORCOM.DGN, can reside only on the system disk.
The Compiler locad module, FORTRN, can reside on any device. 1If space
on the system disk is at a premium, FORCCM.DGN can be deleted and the
Compiler run without it; in which case any source diagnostics output

an error code and not the text of the error (see Table 3-1}.

' 2.1.2 8K Version Symbol Table

Using the 8K versicn of the Compiler, the amount of space available
for symbols is slightly less than 400 {(decimal) words. A simple vari-
able entry in the symbol table is 8 words long. A constant entry is

8 words plué the size of the constant. An array entry is 10 words
plus one word for each dimension. For example, 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 handie 40-45

entties in the table.

2.1.3 8K Version Compiler I/0

Because of buffer size constraints in the 8K Compiler, all input and
output from the Compller must be done to the disk. Thus the command
string:

#DF:ABC,DF :DEF<DF :XYZ



$DT@ : ABC,DF : DEF<DF :XYZ

does not.

In an 8K machine, if any of the files specified in the Compiler output
command string already exist, an F@g7 error is issued when the Compiler

attempts to delete the old files.

2.1.4 DEFINE FILE Statement

The DEFINE FILE statement does not work yet. An alternate way of ac-—
complishing the.task is to use routine DEFIN as follows:

CALL DEFIN (a,m,l1,U,v)
where a, m, 1, U and v are of the same form as in the DEFINE FILE
statement (see the FORTRAN manual, part I, page 5-9). When linking,
1iink DEFIN.OBJ beforz searching the Library. (DEFIN.OBJ is on the

FORTRAN Library tape, DEC-11-SFFBR-UC.)

2.1.5 DATA Statement

In DATA statements, a ®onstant of the form:

.NOT..TRUE.

-NOT..FALSE

will not be diagnosed properly. These are not acceptable constants

to FORTRAN IV at any time.

In DATA statements, using octal or hexadecimal constants to preset any
type except integer causes Compiler orrors 105 and 107 Lo be issued

improperly.



2.1.6 Illegal Constants

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

rors. They compile with a value of zero.

LOGICAL*1 (byte mode) usages 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 PORMAT Statements

FPORMAT statements whose data lists are an exact multiple of 41 charac;

ters {excluding non-significant blanks) §enerate an extraneous
JASCIIME

directive within 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 program.

2.1.8 Compilation of Expressiocns

Expressions of the form:
NOT.xn
where n is any number do not compile correctly. Diagnostic 33 is is-

sued.

2.1.9 Main Program Caution

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

rectly.



2.1.10 DIMENSION Statement Used with a TYPE Statement

Forms similar to:

DIMENSION R{1g)
LOGICAL R

cause bad arrays to be generated, whereas by placing the type statement
ahead of the DIMENSION statement the arrays are formed correctly as

follows:

LOGICAL R
DIMENSION R(1f)

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

previously dimensioned.

2.1.11 EXTERNAL Statement

The EXTERNAL statement does not currently work.

2.1.12 HMonitor Stack Qverflow

Occasionally, (with the 8K Compiler only), a Monitor stack overflow
error (FgZl, a fatal error) is issued after compiling several programs
in sequence. The current sclution is to reload the Monitor and the
Compiler, and recompile the last program attempted at the time of the
failure. Source errors during compilation will also cause this con-

dition.

2.1.13 CTRL/C Caution

Typing %C followed by BEGIN or RESTART while the Compiler is running
does not work. The Compiler must Le reloaded by using a "~ RUN FPORTRN

command to the Monitor.



2.1.14 Implied DO

In READ and WRITE statements, any I/0 list elements following an implied
DO are handled incorrectly. The Compiler keeps an incorrect count of
the number of elements being processed. No I/0 list elements should
follow an implied DO in this version of the Compiler. However, an im-

plied DO can be followed by another implied DO.

Bad characters in implied DC loops cause a halt with a fatal error con-
~dition. For example, use of a pericd (.} instead of a comma (,) as
follows:

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

RIGHT: (A(I),I=1,N)

Reload the Monitor.

2.1.15 DATA Statements

If the user is compiling aprogram from cards, DATA statements are like-
1y to cause a system failure if a DATA statement is followed by a con-
tinuation card. DATA statements should not be used with continuation
cards. Where data extends onto more than cne card, use more than one

DATA statement.

2.1.16 EQUIVALENCE Statement

A large number of équivalences can cause the Compiler to halt the

system.



2.2 PFORTRAN Library Notes and Cautions

2.2.1 Unacceptable Names

A Linker error results if (1) any of the following names are used as a
subroutine or function name and (2) the 0TS routine of the same name
is linked to the program containing the reference. This restriction

will be removed in. the future.

ABSg1 DABS@1 IABSHL PAUSH1 TANH@1
ADJ@2 DATNg1 IARGEL PDMP@1 TRSTHL
AIAGHL DBLEZ1 IDIM@l  pOLHP1
AIAX@1 DDCIFL IFIXgL POPR@3
AINTZ1 DDCOg1 INFR@L PSHPY1 VAL1A
ALOG#1L DEXPAL INRRAL PSHR@E6
AMODZ1 DFILZ1 INTSL PWDDFL -
ATANGL DIAX@L I0BF@L PWDIFL WRIT@1
DICIF1 IOFIgl PWIIPL
DICOg1 IORDE1 PWRIZ1
CABS#1 DIMFL IORIPL PWRRE1
CEXP@1 DINTE1 10UD@1
CLOGZ1 DLCIFL I0UIZL
CLSE#1 DLCOZ1 ISETZ3 READ@1
CNIGZL DLOGHL 1SGNE1 REAL@1
CPLXgL DMODg 1 RNDMf@2
CSINGL DSGNg1 RNDUg 2
CsQTg1 DSING1 MAX@E1 FWEFg@
DSQTE1 MINGZ1
DVTBZ6 MIX1%2
MOD#Z1 SERR@1
ENDOZ3 SPILJ]
ERRCZ4 SINg1
EXITZ2 OPENZ L SNCOg1
EXPg1 CTSVAL SNGLJ1
STOPZ2
FDEVZ SQRTZ1
FINDA1 SVSPg2
FLATH1

2.2.2 'END#' Feature

Use of the 'END=' feature currently results in a Monitor error at RUN
time. If it is desired ® use this feature, location S$SIOF+236 (cctal)
shouléd be changed from g16404 to g16484. This will be fixed in the

next version.



2.2.3 SETERR Subroutine

SETERR does not work correctly.

2.2.4 1I1/0 of Leogical Elements

There is an I/0 problem with logical wvariables and logical array ele-
ments. Use of either of these in an I/7 1list will result in an un-
defined gilobal reference at link time. This problem can be solved by
linking IOL@1l.0BJ to the main program before the FORTRAN Library
{IOLO1.0BJ is on the FORTRAN Library DECtape, DEC-11-SFFB-UC). The

problem does not exist for I/C of entire lcgical arrays.

2.2.5 Complex Routines Caution

In general, the complex routines are positicned incorrectly. This will
be corrected in the next release. If the user wishes to use these

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

2.2.6 Text of Error Messages

Users of RK systems should not put FORCOM.DGN, the diagnostic file, on
the RK disk. The Compiler prints the correct error code, but extracts
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 messacge file at
present. As a result, the English text ©f RUN Time error messages 1is
missing. Table 3-2 {(in Chapter 3 contains a list of diagnostic codes

and thelr corresponding English messages.



Chapter 3

Using the FORTRAN System

3.1 TFORTRAN PROGRAM EXECUTION

Figure 3-1 shows the three discrete steps required to prepare a
FORTRAN source program for execution: (1} compilation, (2) assembly

and (3) linking.

|Library

P ‘ . , -
Source ;{,ésembly IPAT, ﬁf%bject bl ... { Executable
Program—3Compilerij* Language/ {Assembleri\Module LPinker Load Modul

.,

— @ | © ©

Figure 3-1

1+

Steps in the Preparation of an
Executable FORTRAM Program.

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

assembly, and linking of a program with the commands shown in Figure

3-2. Assembly listing and a load map can be obtained with slightly
different commands (see the relevant DOS manuals). Just as PAL-1l1lR
assumes .PAL extensions on input files, FORTRAN assumes .FTN extensions
on input files.

Compilation . Compilation With
Compilation Listing

$RU FORTRN S$RU FORTRN
FORTRAN Vg@@1B FORTRAN V@@1B
#PROG < PROG ¥PROG, LST<PROG
Assembly

$RU PAL

PALLIR _VBO5A
#PROG < PROG

Linking

SRU LINK

LINK-11 V@@5A

PASS1

_#_PROG <EROG, FORLIB/L/E

Figure 3-2

Example Interaction With FORTRAN System



program is transformed into an assembly
language program. A compilaticn listing can be generated. Figure 3-3
contains a compilation listing. This is useful for the following
reasons:
a. Diagnostic messages ara imbadded in the FORTRAN soufce
listing. If there are any compilation errors, an
error count is printed on the teleprinter.
b. All PORTRAN scurce statements are given seguence numbers.
These numbers are referenced by any error messages
printed when the program is run.
Table 3-1 contains a list cf the FORTRAN Compiler error codes and

their meaning.

C DFCUS1e==FXAMPLE OF COMPILATION LISTING

geat 1#4PLECITY
[IMPLICTITY
ERRMOR 3
ILLEGAL TYPE OR IMPLICIT STATEMENT, INTEGFR I8 ASSUMEN,
ang2 DIMENSION A{%®)
pealy INTEGRER 8
2R3é Afiyme2
pegs Bl
c COMMENT AMONG SOURCE LINFS

gEas 1@ FQRMAT (! FORMATH)
gae? 4(2)=2R2B+B+3s

{84848
%ae8 CALL EXIT
2289 END

Figure 3-3

Example of a Compilation Listing



MEZSAGE

REDUNDANT {OATINUATION MARKy IT IS I4WAREN

CONTIMUATYON Mafk nlT IN RANGE 1 Y9 93 IT IS IGNORED

ILLEGAL 37TMT, NUMBER, NONeNUMERTE oHAR, IN COLS, 1=95

ILLFGAL TYPE OR IMPLICIT STATEMFNT, INTEGFR I8 A8SUMED,
NIN=DECLARATIVE STATEMENT I RLOCK DATA,

SYMRO!L TABLE Fuiu

STATEMENT TOJ LONG, REMAIMDFR DYSCARDFD

MISRIMG END 3TATEMEMT, END 88SUMED

ILLFEGAL UNARY DPERATOR, ONLY 4, =, 7R ,MOT ALLOWED,

CAMPILER FRRJIR =« TMPOSSIBLE QLCURENMCE

MISSING LEFT PARENTHMESIS IN FUNCTION CaLL

MISRING RIGHT PARENTHESIS IN FUNETIAN £ALYL

ILLEGAL CHARACTER(S) TERMINATING STATEMENT

ILLEGAL FORMAY In A NUMERIC CONSTANT

INSUFFICIENT INTERNAL ([OMPILER SPACKE TO EVALUATE THIS CONSTANT
INTFGFR CONSTANT TO0 LARGF, REPLACFD WITWH LARGFST POS, VALUE,
ILLEGAL SYNTAY IN LIST ITFM,

ILLEGAL LIST ITEM TERMINATOPR

NARNING== | OGICAL=®Y TS USED IN AN EYPRFISINA

TOO MANY SURSCRIPTS IN AN EYPRESSION

MISSING *3" IN SURSCRIPT EXPRESSICN,

UNRECOGMNIZED STATFMFNT

ADJUSTABLE ARRAY NAME OR INDEY I8 NOT 4 SHBPROGRAM PARAMETER
LIST ITEM IN DIMENSION STATEMENT LACKS nIMENSIONS,

ARRAY DIMENSIONS CONFLICY WITH THOSF IN AN FARLTIER QTATEMENT
MISMATCHED PARENTHERIS,

NON=ARRAY REFERENCE 79 ARPAY TTEM,

CANNDT 28SIGY TO & CONSTANT

CANNQOT ASSIGN 7O A& FUNLCTION

ILLFGAL CHARACTER TERMIMATING A 8TmT, 0OR »0S8IBLE BAD OPERATOR
SUBSCRIPT ON NQN=ARRAY VARIABLE

VARTARLF NAME MUST RE 6 CHARACTFRS N LFS3],

ILLEGAL SURSCRIPY IN AN APRAY ASSIGNMFNT

ILLEGAL QOPERAND

TNQ MANY SUBSCRIPTS QR NO CLOSING PARFN FNR SUBSCRIPT,

NA FUNCTION AQGUMFNTS PREREXT, FUNLTION IANARED,
UNRFCOGMIZARLE PARAMETER IN FUNECTION CALL,

FUNCTTON CALL MISSING A ")U,

ILLEGAL ROUTINE NAME,

MISSIMNG END STATEMENT, ENN T35 ASSUMED,

SYSTEM FRROR w=a NI NIAGNOETIC MFSSAGE 4§ THIS NUMBFR

DD LIST GVERFLOW, ND MORE THAN 1Y NESTED nO'S APE ALLOWFD,

ILLEGAL SYNTAY TN COMMUNZEQUIVALEHNCF

TABLE OQVERFLOW IN COMMON/FGUIVAL ENECF

DUMMY VARTABLE U'SFD IN COMMON

VARTARLF ALREADY IN [OMMON, CANNGTY AF RF=NEFINED,
ILLFGAL 0O STATEMENT 8SYNTAX

DO COMTROL VARIABLE NOT SIMPLE TNTEGER VARIABLE,
BAD DN PARAMETER



58 ILLEGAL CONSTANT IN Pausg/sTOR
51 ILLEGAL OR MISSING STATEMFNT !
B2 ILLFGAL SYNTAX IN GOY0sa3271G6N
53 ILLEGAL DO STATEMFNT NEJTING
54 ROUTINE NAME CANNOT BE A NUMERIC CANSTANT
55 SUBROUTINE 0OR FUNCTICN BTATEMENT NAT FII8T QATATFMFNT OF RAOUTINE
86 ILLEGAL PARAMETER IN SUBRDUTIMNE 0% FUNCTINAN LTAT
B7 TNQ ManY PARAHETERS IN ROUTINE {187
€8 JLLEGAL ARGUMENT LIST IW FXTESN2L,
59 MISMATCHWED PARFNTHESTIS 1N FomMaYT
62 MISSING COMMA QR ) TN COMHON/FLUIVALENCE,
Bf MISSING ( IN COMMAN/ENUIVALENSE
82 DUMMY ARGUMENT USFD IN FQUIVALEWCE
83 IMCONSISTENT EQUIVALENCE
64 TWQ OR MORE COUMON ITEHMS ARF FQUIVALENCED
85 170 UNIT 18 NOT 9IMPLE INTEGER VARIABLE 0O CONSTANT,
66 ARRAY QR FUNCTION NAME IS NOT ALLOWED 43 A UNIT IN T/N0 STMT,
67 ILLEGAL SYNTAX IN I/0 STATEMENT,
68 MISSIMG ARGUMENT IN FIND,
69 ILLEGAL RECORD DESIGNATOR IM RANDOM ACCFSS READ/WRTTE,
78 MISSING RIGHT PARFNTHFESIS IN I/0 LaLlL
71 ILLEGAL FORM OF END® AKND/OR ERFRs
72 ILLEGAL FORM FOR LIST IYEM IN I/0 STATEMENT,
73 ILLEGAL SYNTAX GF REWIND, BACKSPACE OR ENNFTLE
74 NON=INTEGER PaRAMETER IN REWIND, RACK&PACFE, OR ENDFILE
78 ILLEGAL ¢ CONSTANT IN FORMAT
76 H CONSTANT COUNT TOO RIG,
77 SYNTAXY ERROR IN IMPLICIT STATEMENT
78 HOLLERITH CONSTANT TMPROPFRLY TERMINATED AY END OF LLINE,
79 JNQT, MAY BF USED A8 4 UNARY NPFRATOR ONLV
BU EXPONENT MAY NOT BE LNGICAL*i, LOGICAL#2 AR COMPLTX
Bi INTEGFR*xREAL OR INTEGER««COMPLEY NOT ALLOWED,
B2 COMPLEX®%xREAL, OR COMPLEXx=DOURLE NGT ALLOWEN
83 IMPROPER LABEL 3YNTAX IN TF STATEMENY
B4 AMNYTHTING #xCOMPLEY NOT ALLOSED
BS HMISAING COMMA IM READ OR PRINT
88 INCORRECT SYNTAX IN DFFINFFILE STATEMENT
87 COMPLEX ARITHMETIC NOT YET SUPPARTEN,
£8 ARRAY I8 TOO LARGE,
89 ILLFGAL ROUTINE NAME
92 ILLEGAL DO SPECIFILATION YN I/0 STATEMENT
91 ILLEGAL LISY IN IMPLIED DD
98 ILLEGAL FORMAT SPECIFTICATION TN 1/0 STATEHENT
93 SYNTAX ERRQOR IN EXPRESSTION OF ASE
94 MISSING, OR 3 IM ASF
¢5 MISPLACED ® IN AgF
96 ILLEGAL QR MISSING DUMMY ARRGUMENT N ASF
97 SUBSCRIPYS 0UT NF BOUNDS TN DATA OR EQUIVALENCE,
98 ILLEGAL EXTENSION QF COMMON ORIGIN RY EAUTVALENCE,
99 OPENING "/% 4ISSING FROM DATA GROUP,
132 WARNING » UNEAQUAL NIMBER NF VARTABLFES AD CANSTANTS,
181 DATA NOT ALLO®ED IN COMMQON BEXCEPT IV "RALOCKNATAM,
182 SUBSCRIPTS ON UMDYMENSIONED ELEMENT IV NATA,
183 ADJUSTARLE ARRAY NOT ALLOWE™ IN DATH,
184 PRESETTING NAMED COMMON ALLOWED QNLY IN "alnCKDATAM,
185 ILLEGAL FORM FQOR COMSTANT IN DATa,
196 ILLEGAL REPEAT COUNT,
107 MISMATCHED DATA TYPFS,
108 DATA MUST FOLLOW ALL OTHER DECLARATIVES,
169 SYSTEM ERRQR =w NM DIAGNOSTIC MFSSAGE HAS TWIS NUMRER
110 SYBTEM FRROR == NO NIAGNOSTIC MESSAGE HAS THIS NUYBFR

EL NUMRER
TATEMENT



111 SY3TEM FRROR == NO DIAGNOSTIC MFS83AGE HAS THIS MUMBFR
112 SYSTEM ERRQR =~= NO DIAGNDOSTIC MESSARE HMAS THI® NUMRFR
113 SYSTEM ERRQR =« NO DIAGMDSTIC MFR&A5F HAS THWIS MUMBER
114 S8YSTEM ERRQOR o= N DIAGNQOSTIC MESSAGE WAS THIS NUMRER
115 SYSTEY FRROR == NO NIAGNQSTIC MESSANRE HAS THIS NUMARER
116 SYSTEM ERRQOR == NN DIAGMNOSTIC MFSSAGE HMAS THIS MNUMRBRER
117 SYSTEM FRROR «« NO DIAGNOSTIC MFSSAGE HAS THIS NUMBFR
118 SYSTEM ERROR w= NO DIAGNDBTIC HESSAGE KAS THIS NUMBER
119 SYSTEM FRROR «= NO DIAGNQSTIC MESRANE Hag THIS MUMAFR
124 SYSTEY ERRQOR = NO DIAGNQOSTIC MFSSAGE HAS THIS MNUMAFR
12% SYSTEM ERRQR == N0 DIAGMDSTIC MESSASGE KAS THIS NUMRER
122 3Y3TEM ERROR <= NN DIAGNASTIC MESSALGE M4aS THIS NUMRER
123 SYSTEM FRAQR o= NO DIAGNOSTIC MESSASBE HAS THIS NUMRER
124 SYSTEM ERRQR == NN NIAGNQOSTIC MFS8AGF MHAS THIS NUMRBER
125 3YSTEY ERROR =« NO NIAGNDRTIC MESSANE HAS THIS NUMRER
126 SYSTEM ERRUR == NO DIAGNGSTIC MESSAGE HWAS TWIS NUMBER
127 BYSTEY FERRUR == NO DIAGNOSTIC MESS45F HAS THIZ NUMBER
128 SYSTEM ERRQOR == NO DIAGNOSTIC MESSAGE HAS THWIS NUMBFR
129 SYSTEM ERRQOR == NN DIAGNOSTIC MFSSAGE HAS THIS NUMARER
1380 SYSTEM ERROR == NN NIAGNQSTIC MF39AGE HaS THIS NUMBER
131 SYSTEM ERRDR == NO DIAGNOSTIL MFSSARE HAS THIS NUMBRER
$32 SYSTEM ERRQR e« NO DIAGNOSTIC MFSSAGE HA&S THIS NUMBER
133 SYSTEM ERRQR == NO DIAGNDSTIC MESSAGE HAS THIS NUMBFR
134 SYSTEM ERROR == NO NIAGNEGSTIC MPBSLGF MAS THIS NUMRER
135 3YSTEM ERROR == NO NIAGNOSTIC MESSAGE HAS THIS NUMBER
136 SYSTEM FRRUR == NO NIAGNOSTIC MESSAGE MWAS THIS NUMRER
137 SYSTEY FRROR =a NN DIAGNOSTIC MESHABE HAS THIS NUMBRER
138 SYSTEM ERROR =e NO DIAGNOSTIL MESSAGE WAS TWUIS NUMBER
139 SYSTEM ERRQR w=e NM DIAGNDRTTL MESSBABE HAS THIS NUMRER
143 SYSTEM FRROR »= NN DIAGMOSTIC MESSAGE HAS THIQ NUMBER
141 8YSTEY ERRQR == NO DI&GNOSTIC HFSSAGE HAS THIS NUMRER
{42 SYSTEM ERRCOR == NO DIAGNDSTIC MESSANE HAS THIS NUMBER
143 SYSTEM ERROR =e NO RIAGNOSTIC MESSAGE Hi&8 THIS NPUMAER
144 SYSTEM ERRQR e« NN DIAGNOSTIC MFSSABE HAS THIS NUMBER
145 8Y3TEM FRROR == NO DIAGNOSTIC MESSAGE HAS THIS NUMBER
146 SYSTEM ERROR == NO DIAGNOSTIC MESSAGE H4&S THIS NUMRER
147 SYSTEM FRRQOR == NI DIAGMNOSTIC MFSSAGE HAS T=IS NUMBER
148 SYSTEY FRROR == NN DIAGNOSTIC HE3SAGE HAS THIS NUMBER
149 SYSTEM ERRQR == NN DIAGNQOSTIC MESSADRE HAS THIS NUMBER
{50 SYSTEM ERROR o= NO DIAGNO3TIC MESSAGE HAS THIS NUMRER
151 SYSTEM ERRQOR == NO DIAGNOSTTC MESSAGE HAS THIS NUMBER
152 S8YSZTEM ERRQR == NO DIAGNOSTIC MESBARE Mag THIS NUMBER
183 SYSTEM ERRQR we NN DIAGNQSTIC MFSSAGE HAS THIS NUMBER
154 SYSTEM ERROR »= NO DIAGNOSTIC MESSAGE HAS THIS NUMBER
155 SYSTEY ERRQR == NO DIAGNDSTIC MESSAGE KAS THIS NUMABER
156 SYSTEM ERROR == NN DIAGNQOSTIC MESSAGE HAS THIS MUMBER
157 SYSTEM ERROR == MO NIAGNOSTIC MESSaAnt HAS THIS NUMBFR
158 SYSTEM ERROR == nO DIAGNDSTIC MESSAGE HAS THIS MUMBER
159 SYSTEM ERROR == NO PIAGNOSTTYC MESUARE HAS THIS NUMBF=R
168 SY3TEM ERRQOR == NO NIAGNOSTIC MESSAGE HAS THIS MUMBER
161 SYSTEM FRROR == NN DIAGNOSTTIC MESYAGBE HAS THIS NUMBER
162 SYSTEM ERRQR == NO NDIAGNOSTIC MESSAGE HAS THIS NUMBER
163 SYSTEM FRROR == NN DIAGNOSTIC MESSAGE MAS THWIS NUMSER
164 SYSTEY ERROR == NN NDIAGNDSTIC MFSSAGE HAS THIS NUMBER
165 SYSTE™ ERRQOR == NN DIAGNQSTIC MESSAGE MAS TWIS NUMRER
166 SYSTEM ERRQR == NN DIAGNOSTTC MESSAGE HAS THIS NUMBER
167 SYSTEM ERRQR =« NO DIAGNOSTIC MESSAGE HAS THIS NUMRER
168 SYSTEM ERRQR == NN DIAGNOSTIC MESSAGE HAS THIS NUMBER
169 S8YSTEM ERRDR == KN DIAGNDSTTC MFSSAGE HAS TWIS MUMBER
178 SYSTEM FRROR ==~ NN NIAGNOSTIC MESSAGE mAS THIS NIUMRER
171 SYSTEM ERRQR == NN DIAGNQOSTIC MESSAGE HAS THIS NUMRER
172 SYSTE™ ERRQOR == NN DIAGNQSTTIC MFSSAGE HAS THIS NMUMBER
173 8YSTEY FRROR == NA PIAGNOSTIC MFSSACE MAS THTS MUMBER



{174 8YSTEM FRAOR == nA DIAGHOSTIC MFSSAGE HAS THIS NUMBFR
175 SYSTEY FRAQR =« NO DIAGNORTIC MESSAGE MAS THIS NYUMBER
176 SYSTEH FRROR ~w N0 NIAGNQSTTD HMFSSAGBE AAS THIS NUMRER
177 8YSTEM FRROR == NM PIAGNOSTIC MFSS5AGF HAS THIS MUMBFR
178 SYSTE™ FRROR == NO DIAGNDSYIC MFSS2GE HAS THIS® NUMAFR
179 SYSTEM FRRUR == N0 NIAGNOSTTIC MFSSAGE HAS TWIS MUMAFR
{88 SYSTEM ERROR == NO NIAGNDSTIC “FSS54AGE HAS THIS NUMRER
183 SYSTE'Y FRRQR == NN NIAGHNERTTIC MF38AGE HAS THIS MUMARFER
182 SY3TEM FRRQR == NOC NIAGNOSTIC MFSSARE HAS THIS NUMRBER
183 SYSTE' FRRUR == NN NIAGNOSTTIC MFSSAGE HAaS THIS NUMBER
184 SYSTEM ERRQR == NO NIAGNOSTIC MESSAGE HAS THIS NUMBER
185 8Y3TEY FRRQOR == NO NIAGNOSTIC MFS3ARE HAS THI® NUIMAFR
186 SYSTEY ERRQR <« NO DIAGNOSTIC MF3SARE HAS THIS NUMBFR
187 BYSTEM ERRQOR == NN DIAGNQOETTIC MF3TAGE HAS THIS NUMBER
188 SYSTEM FRROR == NN DIAGNOSTIC MFSSAGE HA8 THIS NUMBFR
189 SYSTE™ FRROR == NN DIAGHNOSTIC MFSSAGE HAS THIS NUMBER
199 SYSTEM FRRQR e= NO DILAGNQSTIC MFSSAGE HAS THIS NUMRER
191 SYSTEM ERRQR == NN NIAGNOSTIC MESSAGE HAS THIS NUMBER
192 SYSTEM ERROR == NO NIAGNDSTTL MESZAGE HAS THIS MUMBER
193 3YSTE' FRRQOR =« NN DIAGNQSTIC MESSAGE HAS THIS NUMBRER
194 SYSTE FRRQR == NO NIAGNDSTTC MFSSAGE HAS THIS MUMBER
195 8YSTEY FRRQR =« ND DIAGMOSTIC MESIAGE HAS TRIS NIMBER
196 SYSTEY FRRQR == N DIAGNQSTIC MESSAGE WAZ THIS NUMBER
197 SYSTEY FRROR == NO NIAGNOSTIC MFSSAGE MA8 THIS MUMBER
198 SYSTEM FHRQR == NO DIAGNQSTIC MEISSAGE HAS THIS MUMBER
109 SYSTEM FROCRPR »= NN NIAGNOSTIC MFSSAGE HAS THIS NUMAFR

.€AAMESBAGFS ALLOCATED:

108 MESSAGES INPUT



s—an example of the usefulness of the sequence numbers, the output

]

4+

¥

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

15 . . o s
. The diagnostic appears 3 times

resulted‘in a product >215—1 or <2
because class 3 errors have a maximum occurrence count of three
before 'the program is terminated (this is explained further in the
ne#t section. |

~Pigure 3-4 is an example of what is known as the trace-back feature
in the FORTRAN sysfem. At run time, diagnostics are printed by

OTé with‘a trace of the flow of control within the user—written
code. Following the error ccode are printed the headings NAME and
SEQ below which are the names of the routines 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 seguence number at the top of the list

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

path through which the program reached that point.

The example in FPigure 3-4 shows the same error message being printed
three times, indicating that after the third occurrence cf the

error, the program was terminated.

3.1.2 PORTRAN Assembly Time Operation

At assembly time the assembly language program is transformed into
an object module. The user can generate an optional assembly listing

and symbol table listing through the Assembler.

The use of the Assembler for processing FORTRAN programs does not

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



P81 3=2 3
ggg2 DO 18 1=1,1227 H
_ @Bgg3 ) J=T**2 ? Compilation Listing
#p94 19 CONTINUE |~
@ggs END J
$RU DECS16.LDA ™
FORTPE 3414
NAME SEQ
MAIN. @3g83
FORTHE3PLA
NAME SEQ > Run Time Diagnostic
MAIN, 2EEF2
FORTEA3PL4
NAME SEQ
MAIN. aggeEs3
1351 gpgest
$ -

FPigure 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 prepared, and the FORTRAN Library is
searched for any necessary arithmetic functions, I1/0 routines, ervor
handling routines, or math routines. A load map can be obtained which
shows where in core the various programs have been vlaced, their

lengths, entry points, and use o COMMON storage.

fhe FORTRAN‘Library is composed of the following:

a. Math routines, including all standard FORTRAN func-
tions plus other arithmetic routines needed té do
arithmetic operations (e.g., floating point);

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

¢. 1/0 Routines, which handle the various types of FORTRAN

I/O;



d. Error handlinc routines, which handle arithmetic errors,
I/0 errors, and system errors;
e. Miscellaneous (Polish) routines required by the compiled

code: $SBS, SDOEND, S$POP.

The Library was designed as a large number of small pieces so that
non-necessary routines could bs omitted at link time. Thus, if the
user does only sequential formatted I/0, none of the random access

routines are linked to his program.

3.1.4 TFORTRAN Library Usage

With the DOS Librarian the user can construct his own libraries of
routines which he then searches at link time (the user is constrained
to search all of his own libraries before searching the FORTRAN System

Library).

Users should not add subroutines or functions to the DEC-supplied
PORTRAN Library. Instead, users should create their own libraries, us-
ing the Librarian. Thus, if MATLIB is a user library containing matrix
manipulation routines, and the userwites a program (PRCG) which uses
routines from MATLIB, a command string to .the Linker might be:

#PROG,LP :{PROG,MATLIB/L,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 FORTRAN 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 FCRTRAN Library.

3.1.5 FORTRAN Run Time Operation

FORTRAN run time errors are groupsd within six error classes according

to the nature of the error, as focllows:



CLASS £ Includes certain sasvere orrors, such as: no space

Yt

to de I/0, subroutine directly or indirectly refer-

ences itself.

-

CLASS Includes I/O erors with respect tc parity, checksum,

files or devices.

CLASS 2 Format statement errors.

CLASS 3 Includes arithmetic errors and overflow conditions.

CLASS 4 Includes argument errors in function calls: SQRT
called with’ARG<£, ALOG called with ARG<f.

CLASS 5 1Includes errors with respect to exponential

FORMAT numbers.

CLASS 6 Conversion or undefined error.

Each cliass of errors has a maximum occurrence count {(usually egual to
the class. number). If the maximum occurrence count I achieved for any
class during a run, the job exits. Normally, an error messadge is logged

on the teleprinter whenever any error occurs.

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

R 1 . o n 1 3 3 |
Through the use of the SETERR subroutine, which is documented

1

FORTRAN manual, the user can modify the maximum error count for any
error class. The count for a class can be set to any positive integer
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 executicn

-3 immediate abort, results in fatal Monitor error F@3@



Takle 3-2

Run Time Diagnostics

The diagnostics are printed in the form

FORTZEXYYY

o]
o
[oF
o
=
39
ft

. where X is the class of the error anc

FARTARLOHG TNVALIN FRIOR CALL

FRRTRALALY MO SPACE TH DO I/0

FARTE2R0r? SUARAUTINE DIRECTLY OR INDIRECTLY REFERENCES ITSELF
FARTZ2EPET SYSTEM ERRAR NN DILGNOSTIC MESSAGE ASSIGNED

FORTAZ{PC? VALUE AUT OF BNUNDS (COMPUTED AR ASSIGNED GO TO)
FARTAYIO2Y DEVICE PARITY '

FARTARI{CN2 CHECKSIIM / PARITY FRROR OR END OF DATA ERROR (RANDOM)Y
FARTAZ I3 UUNDIAGNOSARLE /0 ERPROR

FARTA?1#¢4 FQF / EQOW

FARTAAIC0S UNABLE TC ALLQCATE CONTIGIOUS FILE

FOARYARIOEA NEFINE FILFE NOT DONE (RANDOHMY

FARTAM1 Q7 PEFINE FILE NDOME (MOT RANDOM)

FARTA?17pR INVALIP PRNTECT CORE

FOARTRA{PAPO FILE DRES MOT FXIST / OR IS8 AL2EADY OPEN
FARTAZ101 7 HINABLE TN NPEN

FARTOMM1Y COMPATABILITY FRRQOR

FARTR™1712 INVALIN DEVICE NUKRER

FARTA™1713 INVALIND PECORD NUMRER (RANDOM)

FRARTEM2MUM FORMAT KAS ITEMS AND NO CONVERAIDN SPECS
FARTAT2021 PARIENTHESES NESTING TOT NEFP IN FORMAT
FORTAZ2PE2 FQRMAT SYNTAX FROQR

FARTAMZNEY PEFERENCF NUTSIDFE 9F RECHORD ADUNDARIES

FORTEZ2IFEM SYSTFM ERPRAR NP DYIAGNDSTIC MESSAGE ASSIGNED
FORTRAIZQ1 RADD EXPANENT OVERFLNW
FORTAAIZL? KADR EXNPONENT NVERFLOH
FARTAINEI ADVD DIVIDE CHFLK
FORTR?30naA RDVD EXPANTENT OVERF!I OW
FORTA23PnS &0VI DIVIDE Ry @
FARTUAZIZEA SDVR FXPANENT AVFRFLOW
FARTRA3INKT7 $OVE DIVYIDE CHELDK
FARTAMINPR EDOVR DTVIDE RBY ¢
FARTA23IN( G SMLLC EXPONENT DVERFLNW
FARTYA3IA LA S 4D CUPAMENT DVERFLNOW
FART2A3M 11 SHNEG E¥PANENT NYFRF| N

is the particular error ccde.



FARTZAIA12
FARTE?3243
FARTG?321 4
FARTAMN3NLS
FOARTANINYA
FARTAAIMT
FARTU?3IALA
FARTUZ3RA1Q
FARTEA3N20
FARTAN3C2Y
FARTRA3A22
FORTu?3%23

FARTAN4RRG
FARTANAPR
FARTAT40R2
FART@A4PPS
FARTAMGNP 4
FARTRA4PPS
FARTAAACA6
FARTR2P40¢7
FARTAA42PB
FARTAN4P0G
FARTIOLP A
FARTZA40 1
FARTAMAAL2
FORTOM4R13
FARTAM4MR A
FNRTB24215

FARTAS5000
FORTY?25201
FOARTOPEAQ2
FARTEARAZZ
FORTEABARS
FORTEASADS
FNRTZOARARE
FORTAARART
FARTHAEPRA
FORTAAEARO

FARTRNERR?
FRRTAR6AH 1

gl
i
)

‘apie 3-2-

i

Run Time Diagnostics {Cont'd)

SR EYPOANENT NVERFLAW
8YSTEM ERRNR WO DIAGMOSTIC MESSARE ASSTIGMED

SMLE 2¥xiS=1 € PRONUCT OR « =2x215
SPAIY RARE = @ , EXPONENY <=3
EPWDTY RASE = & . EXPONFNT «x @
SPUWDD RASE 5 B8 , EXPDNENT < &
SPWND RARE < B , EXPONENY <» @
SPURR RABE a2 § , EXPONENT <» 2
SPWRR RASE < 2 , EXPNNENT «» @
SPWRTI RASE 8 @ , EXPONENT <= @

SRT 2w#iBm] <« INTEGFR 0OF 4 «2awih

$OR  EXPOANENT OVERFLOW

SYSTEM ERRAR MO DIAGNOSTIC MESSAGE ASSIGNED
SYSTEM ERANR NO DIAGHNQOSTIC MESSAGE ASSIGNEDN
DEXP USER FXRONENTY > 87,

DLOG ARGUMENT « & @

DSART ARGUMENT < P

FXP USER EXPONENT » 87,

SYSTEM ERROR NO DIAGNOSTIC ASSTIGNED

TARS ARZ({X) » 2aui{® = |

10IM RFSULT 2 2u218 w | NR € o 2x%18

T3IGN RPESULT » 2##13 = '{

AL0G X < & @ '

853RT X < @

SNGL EXYPONEMT DVERFLOW ON ROLUND

RANDI WRONG NUMBFR OF ARGUMENTS

POUMP WRANG NUMBER 0OF ARGUMENTS

CSARY IINDERFL Ow

SYSTEM ERRNR NO DIAGNOSTIC ASSTGNED
SADD EXPANENT UNDERFLOW

SADR EXPONANT UNDERFLOW

8DVR EXPNNENT UNDERFLOW

DEXP USER EXPOMENT < =88,7

EXP USER EXPONENT < =88,7

$SMLD EXPANTENT UNDERFLOW

$MLR EXPONTENT UNDERFLOW

$DVD EXPONTENT UNDERFLOW

SYSTEM ERRAR NM NIAGNNSTIC ASSTGNEN

CONVERSINN ERRMR '
SYSTEM ERRNR NN DIAGHONTTC ASSTGNED



3.2 1/0 CONSIDERATIONS

d use—the normai—FORTRAN—

cutput statement. Since the disk is a directory structured device,
PORTRAN OTS invents a filename for the data being written. The file-—
name is of the form: FOREFn.DAT where n is the logical unit number

used in FORTRAN READ or WRITE statements.

Tt is recognized that the user would like more control over the actual
name of the file and the abkility 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 perform DOS logical assignments before running his linked
program. If the user had a program doing a WRITE on unit 1, and
‘wished the file tolmve the name SPEC, he could type:

$ASSIGN DF:SPEC, 1
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 programt READ from an existing file with a name other

than FOR@@n.DAT.

Note ‘also that:
SASSIGN LP:,l1

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

Where the user wishes to build such ssignments into his program perma-
nently a FORTRAN callable subroutine, SETFIL is available which al-
lows the user to build the device name, filename, exﬁension, protec—
tion; and UIC (user identification code) specifications into his pro-
gram. See Figure 5—5 for a description of SETFIL. This dispenses with
the need for operator intervention via use of the ASSIGN command at
run time. Of course, a file specification setup with a call to SETFIL

can be overridden with an ASSIGN command, where desired.



14 =

I5 =

16 =

17 =

8 =

FORTRAN calls to SETFIL are formatted as follows:

CALL SETFIL (I1,F1,12,F2,13,1I4,15,16,17,18}

logical device number (integer constant)
file name and extension (AS5CII)

error value variable (integer), is set to ~1 if I6#1 or 2
or if I6=1 and I7 and I8 are not specified.

physical device name (ASCII)

unit number of physical device, if any {integer)

UIC ({integer constant)

protection code (integer constant), I5 must be the decimail
equivalent of the desired octal code (if I5=64, the pro-
tection code is 200).

allocate file value (integer constant),

if 1672 a contiguous file is allocated for random 1/0,

if iI6=1 a contiguous file is aliccated for unformatted I/0.

logical record length in words (integer constant), required
if I6=1, otherwise I7 is ignored.

number of records to allocate ({(integer constant), required
if 16=1, otherwise I8 is ignored. ..

The FORTRAN OTS allocates a contiguous file only where the user

has specifically requested one through SETFIL (I6 parameter).

Figure 3-5
SETFIL Subroutine



3.3 DEBUGGINC FORTRAN PROGRAMS

The use of traditional FORTRAN debugging techniques such as PDUMP are
recomuended for development of FORTRAN avplications {see Appendix C

of the FORTRAN Manual).

System errcr repocrting and traceback information is of significant

value in debugging.

t reguires considerable experience to successfully use ODT 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 "thréaded code" generated by the Compiler is a se-
gquence of addresses, rather than machine instructions. ODT breakpoints
can be placed ONLY on machine instructions. Thus the user is con-
sirained t¢ use breakpoints only in places where the code lea#es Polish
Mode*, e.g., a subroutine or function call; 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 TFORTRAN Device Table

DVTB@6.PAL is the scurce file containing the 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 the word at $DEVITE to mflect the number of entries

in the entry vector {(number of devices available to

FORTRAN) .

c. Insert the new entyy in the table.

To delete a device from the table:

a. Delete the address of the device entry in the device
table entrv vector.

k. Set the word at $DEVIB to reflect the number of
entries in the entry vector.

c. Delete the entry from the table.

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

ing the second word of the entry.

The default filename and extension for a table entryy can be chanaed

by modifving words four through six of the table entry.

Random access files are contiguous files. They can be allcocated by
0TS through SETFIL or through PIP. Contiguous files are described in

the DOS manual ({section 2.7).

3.5 FORTRAN ERRORS DETECTED ONLY AT ASSEMBLY TIME

Missing formats or statement numbers are detected at assembly time. A
fofmat number starts with a "3$" and a statement number starts with a
”7“, so it is easy to recognize which form is missing by loocking at
the number {(in the PAL listing). A "U" diagnostic is issued in either

case.

Multiple statement and/or format numbers will cause a "D errny mes-
sage to be placed at the offending line(s) and an "M" error message o

be placed on lines referencinag them.



Chapter 4

Corrections to the FORTRAN Manual

The following changes should be made to the FORTRAN IV Manual (DEC-1i-

KFDA-D) :
Page no. Corrections
- v
I~ Iv Add: 4.7 END Statement 4-8
Part T
2;4' ‘ Insert:

2.1.8 Hexadecimal Constants

A hexadecimal constant is a string of from one to six
hexadecimal digits. The hexadecimal digits are as fol~

lows:
Decimal Hex alecimal
) = |
1 = 1
2 = 2
3 = 3
4 = 4
5 = 5
6 = 6
7 = 7
2 = 8
9 = 9
10 = A
11 = B
12 = c
13 = D
14 = E
15 = F
16 = 10

For example, 1””16 = 2561g.
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.



In the list of aperator precedence, the first operator
should be unary minus.

Add:

4.7 END Statement

The END statement is of the form:

END
This statement is the necessary final statement in all
main and subprograms. Program compilation is terminated

when the END statement is encountered.

An END statement forces a CALL EXIT cperation in a main
Program.

An END statement in a function or subroutine forces =a
return to thea@lling procgram if a RETURN statement is
not present. :

If an input file is exhausted before an END statement

1s encountered, a diaanostic is printed and an END
statement forced.

Disregard BYTE {(LOGICAL*1l) type declaration for this
version of the FORTRAN Compiler.

Description of DATA statement should look as follows:
DATA var listl/values listl/,var listzfvalue ist /., ...

remove parentheses from var list in description.

9th line from bottom of page should read:

DATA A(1), Al2)Y, A(3)/3*3./
Insert:

6.5 Ordering of Specification Statements

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

a. A DATA statement, where used, is the last of the
specification statements. It must feollow state-
ments which might affect it, such as EQUIVALENCE,
TYPE, and DIMENSION.

o3

. Any arithmetic statement functions to be defined
in apogram must occur following any and all speci-
fication statements.

Add t© end of Section 7.1.12:
An END statement must be the last statement of every
1

function subprogram and causes a return tc the calling
program where a RETURN statement is not present.



Part II

3<2

Add to end cof Section 7.2:
An END statement must be the last statement of every

subroutine and causes a return to the calling program
if no RETURN statement is present.

Device Assignments are as follows:

FORTRAN DOS File Actual Device
DEVICE # Name Mnemonic

1 FORFFL.DAT  DTH:

2 FORGI2:DAT DF@:

3 | FORZZ3.DAT DF@:

4 FORPP4.DAT PR:

5 FOR@F5.DAT  LP:

6 FORPPE .DAT KB:

7 FOREP7.DAT  DFY:

8 FORZGB.DAT  DF@:

Add to end of statement summary:

TYPE TYPE Vl, Vz, V3,...where the variables
V, are assigned to be
part of the indicated
tyve.

END END Cease program compila-
tion; equivalent to CALL
EXIT in main program or
RETURN in subprograms.

Delete RAN, Random Number function, from the function
summary. The proper name for the random number gener-
ator is RANDU and it is a subroutine, belonging in the
summary on page C-5.



CHAPTER 5

FORTRAN LIBRARY FUNCTIONS

This chapter contains a brief ocutline of the OTS library of FORTRAN
functions which involve approximations. "Floating point" means single
precision, 2-word, floating point format with a 24~-bit fraction and an
8-bit binary exponent. "Double precision" means 4-word, floating point

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

h

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

the cited parts of the following references:

{1} Computer Approximations, by J. F. Hart et al,‘
John Wiley & Sons, 1968. '

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

{3} PpP-1ll Paper Tape Scftware Programming Handbook,
DEC-11-GGPR~-D, Digital Eguipment Corporation.

All OTS PORTRAN functions are called using the standard seguence:

JSR R5 ,NAME
BR RTN
.WORD #ARGl,...,#ARGn

RTN:

The result is returned in RF-R1 for floating point and RE-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 S$FCALL.

MOV ARGUMENT ADDRESS, RS
MOV #FUNCTION NAME, 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 R@-R1 for floating point

or RP~R3 for double precision.



5.1

ALOG(X) , hFlogt@gg ?oint Ngtural Logarithq

5.2

5.3

w
.
o

If X<@ call error
Let x=y-2a where 1/2<y<1
Let Q=(y vZ - 1)/(y /2 + 1)
Then lan(X) = a =1In(2) + 1lnly) 3 21
ALOG(X) = a »1n(2) = In¢/ 2) + QC c.0Q
g *
where the c., are drawn from Hart #2662. The relative error

-G
is g™ %,

ALOGlg(¥X), Floating Peoint Commen Logarithm

Computed asvloglg(e)'ALOG(X).
ATAN(X) , Floating Point Arctangent

If X<@, ATAN(X) = -ATAN(-X)
If | X |>1, ATAN(|X])= 7/2
If | X |>tan 7/12, ATAN(X)

For | X| <tan w/12, ATAN(X)

ATAN (1/]|%})
T/6 + ATAN ((X V'3 - 1)/(X ++3))

A 2
k]

1
i
1
i
|
i

where the c. are drawn from Hart #4941. The relative error
. -g9.5 *
is <18 .

ANt

ATAN2(X,Y) ,Two Argument Floating Point Arctangent

TE Y = §, or X/¥ >2%°, ATANZ(X,Y)

If Y > g, and X/¥<22°, ATAN2(X,Y)

If Y < ¢, and X/¥<22°, ATAN2 (X,¥)

1

n/2 (sign X).
ATAN (X/Y)
mesignX + ATAN(X/Y)

1l

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 fromiart #4945. The relative error is é}ﬂ_lG.S.

DATANZ(X,Y), Two Argument Double Precision Arctangent

The rules for DATANZ are the same as those for ATAN2 excent
that the DATAN is used in ail computations.



wn
os]

5.11

DLOG(X) , Double Precision Watural Logarithm

The analysis for DLOG is the same as that for ALOG except
that the polynomial in Q2 ig of degree 6. The c. are drawn

i
from Hart #2665. The relative errcr is <iff 16-5

DLOGLlZ(X), Double Precision Common Logarithm

Computed as loglﬂ(e)~DLOG{X}.

DSQRT (X} ; Double Precision Sguare Foot

If X< call error

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

Let Yg = ZB/2 «(1/2 + A/2) if B is even
or

- o (B+1)/2

Y « (1/4 + A/2) if B is odd,

2

a transformation requiring ammly two instructions. tarting

with yﬁ, four Newton-Raphson iterations are performed.

yn+l = l/2(yn + x/yn).

The relative error is <18 ~'.

I

Let vy
Let v Fraction (4. fracticn (¥X/2+))
Then DSIN(X) = P(Vn/2) if y=§
P(1-V)1/2) if y=1
P(~Vs/2) if y=2
P(V=-1)xw/2) if y=3

Integer {4 -fraction (X/27))

1

i

[}

1

21

c;V. for -1 <V <1

™1 o

where sin(v7n1/2) = P(Vgn/2) =V

=

The c; are drawn from Hart #3345. The relative error is
<1pg-l8-6

-

DCOS(X), Double Precision Cosine

Computed as DSIN(X + 7n/2).



5.12 DEXP(X), Double Precision Exponantial

If X > 87 call overflow
15 |x]<27%  pexp(x) = 1
If X <-88.7,DEXP(X) = ¢

Let v = Integer (X -logz(e))
Let V = 16 « Fraction (X - logz(e})
Let w = 1/16 < Fraction(V}

W Integer (V}/16

pExp = 2¥ « 2¥ . 2 where § <w <1/16.

1/16

Powers of 2 are obtained from a table.

w o P(w2)+wQ(w2>
P(wz)—wQ(wz)

where P and Q are first

degree polynomials in wz.
The coefficients of P and Q are drawn from Hart #1121.
-16 <4

The relative error is < 1f .

5.13 EXP(X), Floating Point Exponential

If X > 87, call overflow
1f (x| <2728 Exp(x) = 1.
If X <-88.7, EXP(X) = &.
Let y = Integer (X - logz(e))
Let V = Fraction (X - logz(e)}

Let w = 1/2 1n(2) » V  where lw|<1n(2)/2

]

Then EXP (X) = 2Y - (e¥)?

¥,
~

where eV x 1+ 2.w

The c; are drawn from DEC-11-GGPB-D, page 7-23. The relative
i -19

error is < 18

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 ~1ﬂ_8.



5.15 COS(X), Floating Point Cosine

Computed as SIN(X + n/2).

5.16 SQRT(X), Floating Point Sguare Rooct

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

only three iterations are performed. . The relative error

is =< lﬁ“g.

5.17 TANH(X), Floating Pecint Hyperbolic Tangent

If [X] > 16, TANH(X) ¥ 1 - sign(X)
otherwise

let y = EXP(2 * X)

TANH (X) = (y-1)/{y+1}.



Avpendix A

FORTRAN Device Table Listing

«TITLE DVTRES
LGLOBL  SDEVTB
«CSECT

sDEVTR  vplss

COPYRIGHT 1674, DIGITAL EQUIPMEMT UnRPURATION, MAYNARD,MASS

- er we e wm

$THESE ARE THE FORTRAN DEVIZE TaBLE ENTRIES
pWITH THE DEVICE TABLE WEADER AND ENTRY VECTOR
}

LwOKD  DEVERR JADOH QF ENTRY FOR ERR M8§ FILE
$0EVIBI Lw(lKD 8, INUMBER OF ENTRIES IN ENTRY VECTYOR
JwORD 6, JDEVICE NUM OF ERROR LOGGING DEVICE

1]
ITHE DEVICE TaBLE ENTRY VECTOR
[}

« WORD DEVY FALOR OF CEVICE | ENTRY
«WORD DEV2 1ADDK OF DEVICE 2 ENTRY
«wOROD DEV3 JADDR OF DEVICE 3 ENTRY
S WQARD DEva JADDR OF DEVICE 4 ENTRY
«WORD DEVS JADOR OF DEVICE %5 ENTRY
«wORU DEVE 1ADDRE OF DEVICE 8 ENTRY
«W0RY DEV7 FADDR OF DEVICE 7 ENTRY
«WORD DFvVs JADDR OF DEVICE 8 ENTRY
H
H
H
JENTRY { 0OF UEVICF TABLE
]
DEVYS cWORU ) sLINK BLOCK PYR
LRANSA  /pF ¢ IPHYSICAL DEVICE MAME DEFAULT
sBYTE 2 sMDW QPEM SwITCH
«BYTE 2 FUNTIT NUM DEF&LLT
«RADDY  /FUR/ JOEFAULT FILE NAME
«RADDSE  /pO1/
+RADSA /DAT/ PDEFAULT EXTENSION
<BYTE 233 ING AUTO DEL.: GROUP & OTHERS READ/RUN ONLY
2BYTE 2 fDEVICE STATUS SWITCH
«BYTE 2 1H0DE OF 170 =« FUNCN WORD (RANDQM)
SJRYTE ) FSTATUS OF 1I/0
«W0ORD a tRECORD COUNT = BLOCK NUM (RANDOM)
o NORD 2 1BUFF ADDR (RANDOM)
+WORD é PBUF LEN (RANDOM)
e wURD ] JASSOCIATED VAR ADDR (FROM DEFINE FILEY
JWORD 2 JNUM RECURDS IN FILE (FRCM DEPINE FILE)
e (R é FRECOURD LENGTH (FROM DEFINE FILE)
WWURY 4 fUSER I0 CODE
«WORD @ tERROR VAR ADOR (FROM SETSIL)



1
i
H
JENTRY 2 0OF DEVICF TABLE
f

DEYES s WORD a
. JRADBG  /DF /7
2BYTE 6,9
JRADSD sFUR/
«RADSP s0@2/
JRADSE  JDAT/
fHYTE 239,8,0,9
.wBﬁO @,H,@n@;%.ﬁ,ﬂ;@

s wa w0

JENTRY & 0OF DEVICE TABLE
; ‘

DEV3: s W0RD @

JRADSA /DF ¢/

«BYTE 4,8

«RADSE /FOR/

+RADSE /p¥3/

«RADSP  fDAT/

«BYTE 233,4,0,9

e WURD 2,9,8,2,4,8,2,0

}
}
i
JENTRY 4 OF UBPVICE TABLE
i
D

Evat s WORD ¢

SRADEBR PR 4

SHYTE B,8

oRADSE /FUR/

«R4080 spiay

SRADSD  /DATY

WBYTE 2%9,8,2,2

o #ORY e.2,¢,2,8,8,2,2
t

H

JENTRY 8§ (OF OEVICE TABLE

]

H

DEVS? o wORU &
CRADBE  /LP /
RYTE 9,9
s RANSA /FOR/

V.RAD5@ /3654

JRADSR /DAT/
JBYTE 23%,0,8,8
WORD ﬁ,”,ﬂc@;ﬂo@l@lﬁ

]

H
$ENTRY 6 0OF DEVICE TABLE (LOGGING DEVICE NOTE PWYS DEV NAME)
H
]
DEVa&: <wORD %]
JRADDE /KRB /
«BYTE ¢,9
2RAD5% /FORY
JRANSe 006/



 <RAQDER

D&Y

BYTE
« WORY
H
?

23%,2,e,¢
@ﬁ,ﬂ,@,ﬁ.@,?‘e@p@

JENMTRY 7 OF DEVICE TASLE

§

i
DEvY7? +w0ORD
(RADDO
eBYTE
«RAD5Q
2RADSD
LRANSBG
WBYTE

s u0RD

s WO MO O Wt o

DEval « WORD
2RADSG
«BYTE
L RADSE
s RADDR
RADDD
+BYTE
s WORY

}

!

FSPECTIAL ENTRY

1
«WORD

DEVERR! .wiRD
cRADBD
«BYTE
«AYTE
sHADER
s WORD
«BYTE
+BYTE
RADSE
+RADSQ
cRADSD
+BYTR
«AYTE
WBYTE
W WORY
s WORD
oW 0RD
s WD

2

IDE ¢

3,8

/FOR/
/087/
/DAT/
233,2,2,0

@,U,ﬂ.ﬂ.ﬂ.@.@'ﬂ

ENTRY 8 OF DEVICE TABLE

]

/0F ¢

2,8

/FOR/

fnl8/

/DAY

233,2,0,9
@’z!elngBglzf%

FOs ERROR PROCESSCRS Mag FILE

2

é
/ERR/

nE o/

ft I N~ B S S

/EQR/
FTRN/
JMSG/

322,08

=N

JLINK BLOCK ERR RTN ADD®
1LINK PR

FLUG DATA SEY NAME

1PMYSITAL DS NAME FOLLD®S
FUNIT NUM

1PHYSIDAL D8 NAME

§FILE BLUELK ERROR RETURN ADDR
§M0W TO CPEN {OPENIS

JERRUR RTw COBE

IFILE NAME

JUSER ID ZODE

pALLGw DNLY INPUT ACCESE
IFUNCTION WORD (READ)
JIBLOCK NUM

1BL0OCK ADDR

JBLOCK LENGTH
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Announcements for new and revised software, as well as programming notes,
software problems, and documentation corrections are published by Software
information Service in the following newsletters.

Digital Software News for the POP-8 & PDP-12
Digital Software News for the PDP-il
Digital Scftware News for the PDP-9/15 Family

These newsletters contain information applicable to software avsilable from
Digital's Program Library, Arricles 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 Digitel
Software News is sent to the appropriate software contact at your installation,
please check with the Software Specialist or Scies Engineer at your nearest
Digital office.

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

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

. These forms which are provided in the software kit should be fully filled out
and accompanied by teletype output as well as listings 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 Software Per-
formance Report forms, and software price iists should be directed to the
- nearest Digital Field office or representative. U.S.A. customers may order
directly from the Prcoram Library in Maynard. When ordering, ‘nclude the
cede number and a brief description of the software requested.

Digital Equipment Computer Users Society (DECLIS) maintains o user library
and publishes a catalog of programs as well as the DECUSCOPL magazine
for its members and non-members who request it. For further information
please write to:

DECUS

Digital Equipment Corporation
146 Main Street, Blidg. 3-5
Maynard, Massachusetts 01754
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READER'S COMMENTS

Digital Equipment Corporafion maintains a continuous effort to improve the quality and usefulness
of its publications. To do this effectively we need user feedback -~ your critical evaluation of
this manual.

Please comment on this manual's completeness, occuracy  organization, usability and iead-
ability.

Did you find errors in this manual?  1f so, specify by page

How can this manual be improved?

Other comments?

Please state your position. Date-
Name: Organization:
Street: Deportment:

City: State: Zip o Country
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