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Abstract

The Computer Center in the Computer and Information Services
Department of the David Tavior Research Center has installed an
Integrated Supercomputer Network. This manual provides an introduction
to the Network. Some information has been distilled from many
individual documents and augmented to reflect usage at DTRC. Control
statement examples and descriptions of hardware and software are
included, as is information on moving files among the CDC CYBER 860A
(with the Mass Storage System), the DEC VAXcluster, the secure DEC VAX,
and the CRAY X-MP, creating and executing batch jobs, and using the
interactive systems. Volume 1 describes the CRAY X-MP, the Mass

Storage System, and the DEC VAXes. Volume 2 describes the CDC CYBER
860A.

Administrative Information

. The work described in this report was performed in the Scientific
and Engineering Support Branch (3511) of the Computer and Information
Services Department, David Taylor Research Center, under the sponsorship
of the DTRC Computer Center (351).
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fededkedesk Introduction e dederedk

The DIRC Integrated Supercomputer Network consists of a CRAY
X-MP/216 with five front-end computers: a DEC VAXcluster (two VAX 8550
processors), a secure DEC VAX 6410, a DEC VAX 8250, and a CDC CYBER
180/860. The Cray and VAXcluster can store and retrieve files on the
Mass Storage System (MSS), which is part of the CDC CYBER 860.

The following operating systems are in use:

CRAY X-MP CoS version 1.17.1

UNICOS (future)
DEC VAX VMS version 5.3-1
CDC CYBER 860 NOS version 2.7.1

NOS/VE version 1.5.1

The front—-end computers support both batch processing of jobs
submitted at central site, through remote batch terminals or from
interactive terminals; and demand processing, which supports a variety
of interactive terminals. In addition, batch jobs can be sent to the
Cray for processing with the output returned for examination or
printing.

This reference manual is divided into two volumes: one covering
the CRAY X-MP, the Mass Storage System, and the DEC VAXes; the other
covers the CDC CYBER 860. They are designed to provide the new user
with enough information to use the Network to run simple batch jobs and
to create and run programs and batch jobs interactively. Most of the
frequently used control statements are described in detail in the
Appendices. Magnetic tapes are discussed briefly. No attempt is
made to describe all features of the operating systems or even all
parameters of the control statements presented. More information can
be found in the publications listed in Appendix E.

Before using the system, job order number(s) to be charged must be
registered with Code 3502. Outside users must transfer funds to
DTRC before receiving a job order number. Each individual user should
have 4-character User Initials assigned (also by Code 3502).
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DTNET name:
TCP/IP name:

Ethernet address:

Cray station

ID:

Rev0 91/01/15

**%  Hardware Configuration  *%%*

**%  CRAY X-MP/216  **
sn417 (UNICOS only, when available)
sn4l7 (UNICOS only, when available)

192.91.138.5 (UNICOS only, when available)
Cl1

2 X-MP central processing units (over 200 MFLOPS each)
16M 64-bit words of central memory

4 model DD-49 disk storage units (4.8 Gbytes)

2 model DS-41 disk storage units (9.6 Gbytes)

DTNET names:
TCP/IP names:

Ethernet address:

Cray station

Network ID:

NN

—_ N == NN WD X -

model
model
model
model
model
model
model
model

ID:

895
679-5
679-3
677-3
405
415
585
7990

ok CDC CYBER 180 model 860 ok

¢dc860, nos

¢dc860, nos

130.46.1.16

N1

N_ (UNICOS only, when available)
MFN

CYBER 860A central processing unit (6.3 mips)
60-bit word memory
peripheral processors

disk drives

nine-track tape drives (1600/6250 cpi)
nine-track tape drives ( 800/1600 cpi)
seven-track tape drives

card reader

card punch

line printers (1200 1pm, upper/lower case)
Mass Storage System (210 Gbytes)

3 model M861 storage modules
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*¥%  DEC VAXcluster %

VAXcluster nodes: DT3, DT4
DTNET names: dt3, dté4
TCP/IP names: dt3, dt4
Ethernet addresses: 130.46.1.12, .10
Cray station IDs: V3 v4
v_ (UNICOS only, when available)

N

VAX 8550 processors (6 mips each; DT3, DT4) -- each with
48 Mbyte 32-bit words of central memory

model SA482 disk storage array (5.0 Gbytes)

model RA81 disk drives (7.2 Gbytes)

model TA79 nine-track tape drives (1600/6250 cpi)

model TU79 nine-track tape drives (1600/6250 cpi)

model LP27 impact printers (800 lpm, upper/lower case)

WOV

%k DEC VAX ¥

VAX node: DOE *
DINET name: doe
TCP/IP name: doe

Ethernet addresses: 130.46.1.13

1 VAX 8250 processors (1.2 mips)
16 Mbyte 32-bit words of central memory
4 model RA81 disk drives (1.6 Gbytes)
2 model TU81 nine-track tape drives (1600/6250 cpi)

*%  DEC Secure VAXcluster ek

VAXcluster nodes: DBLO7
Cray station IDs: (future)

1 VAX 6410 processors (7 mips)

64 Mbyte 32-bit words of central memory

model SA482 disk storage array (5.0 Gbytes)

model RA81 disk drives (2.4 Gbytes)

model TA78 nine-track tape drives (1600/6250 cpi)
model LP27 impact printers (800 lpm, upper/lower case)

— NN

—————————— i e e i e Sl o
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general use.
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**  DTNET Dial-in  **

Access to Computer Center computers is via DINET:

Modem Speed Carderock Annapolis
1200 baud (301) 227-5200 (32) (301) 267-2010 (8)
x4741 (8) (within
Annapolis
site only)
2400 baud (301) 227-5250 (32)

9600 baud * (301) 227-3700 (16)

- ——— . e et i e s e 7

* While 9600 baud modems support lower speeds, access at a lower speed
is not guaranteed.
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The Integrated Supercomputer Network — ***
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deded et

User Interface With the Computer Center  *%¥i¥ik

*%*  General Information  **%*

The ADP Control Centers are located at Central Site at Carderock

and Annapolis. You may submit tapes and pick up output from an ADP
Control Center.

Computer and Information Systems Department Newsletter is our
quarterly publication. The date of the latest on-line news update is
printed at the start of each batch job (log) or interactive session.
The NEWS command or procedure is used to view the current news file.

Fededt Registering Fedede

To register to use Computer Center computers, call our Business
Office, Code 3502, at (301) 227-1361/1910. Be prepared to supply

. your name
. your DIRC code or non—-DTRC company name and address and telephone
. the job order number(s) to be charged for computer work
. the computers on which you which to be registered

. CRAY X-MP

. DEC VAXcluster

. DEC secure VAX

. CDC CYBER 860 (NOS or NOS/VE)

Registration for the DEC VAXcluster or CRAY X-MP includes registration
for the Mass Storage System (CDC CYBER 860 (NOS)).

You will be given
. User Initials (if you are a new user)

. the initial passwords (which MUST be changed during your first
session) for each computer system for which you registered
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*%  Multiple Accounts  **

The following is a discussion of multiple accounts: how to log in,
how to charge batch jobs, how to change permanent file accounting.

Interactive
and batch

Permanent
files

* Cray COS *

The account number is supplied by the AC= parameter of the
ACCOUNT statement at the start of each batch or
interactive session:

ACCOUNT,AC=....

Files are normally charged to the interactive or batch
session's account number. The "ALTACN,AC=ac." statement
is used to change the number for future file saves. It
remains in effect until another ALTACN statement is
encountered, or until end-of-session.

The account number for an existing file can be changed to
current session's account number by

ACCESS,DN=PROCLIB,OWN=PUBLIC.
LIBRARY,DN=PROCLIB:*,
NEWCHRG,OLD=o0ldchrgno, ID=1d.

where ID=id changes only those files with matching ID
ID changes only those files with a null ID
no ID changes all files.

Alternatively, this can be done from a VAXcluster node
which connects to the Cray. CNEWCHRG generates and
submits a Cray job to make the changes.

CNEWCHRG upw old_ac [ new_ac] [ id]
[ wait 1 [ type ]

where upw is your user password
ID=id changes only those files with matching ID
ID changes only those files with a null ID

no ID changes all files
wait is WAIT to wait the the Cray job to complete
type is TYPE to display the generated Cray job
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% VAX %

VAX users with more than one account are assigned a username/
password for each account. These usernames differ in the fifth
character position, e.g., ABCD, ABCDA, ABCDB. The default login
directory for each user is device:[username] where all files owned by
the same individual are stored on the same device. For example,

U01: [ABCD]
U01: [ABCDA]
U01: [ABCDB]

The "usernames'" belonging to a particular user are members of a VMS
"group'". By default on the VAXcluster, members of a group have Read
and Execute access to all files owned by their fellow group members.
User ABCDA wishing to access a file owned by ABCD simply references
[ABCD] FILE.EXT .

These access rights can be changed by the SET PROTECTION and SET
FILE /ACL commands. In addition, all members of these special "groups"
have GRPPRV privilege which, when invoked, gives a member of the
group full control, including file creation and deletion, over all
files owned by all members of the group. GRPPRV is invoked by

3 SET PROCess /PRIVileges=GRPPRV
(this would likely be in your LOGIN.COM)

Then to "copy" a file from one account to another, for example
from ABCD to ABCDA, user ABCDA would

$ CoPY [ABCDIJFILE.EXT []
or user ABCD would
S COPY FILE.EXT [ABCDA]

To simply ''move" a file from one account to another, ABCDA would

$ RENAME [ABCD]FILE.EXT []
$ SET FILE /OWNer_uic=ABCTDA -or-
/OWNer_uic=parent

The command MYACcount will indicate the account number of the
current session or job, while MYACcount /ALL will provide a list of all
user/account pairs in the group.
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Interactive

Batch

Permanent
files

RevO 90/09/30

*  CDC NoS ¥

You are normally prompted for the account number for the
session when you log in. (See Appendix I: CHVAL,CN.)

A batch job is charged to the number appearing on the
actual (CHARGE,accountno.) or implied (/CHARGE) statement
at the start of the job.

Files are normally charged to the interactive or batch
session's account number. The CHARGE statement is used to
change the number for future file saves. It remains in
effect until another CHARGE statement is encountered, or
until end~of-session.

The account number for an existing file can be changed to
current session's account number by

CHANGE, pfn/CP.
To change several files, use
BEGIN,NEWCHRG, , fn.
where fn may have wildcards. To change all files, use

BEGIN,NEWCHRG.
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*  Mass Storage System *

The MSS is part of the CDC CYBER 860. The account numbers on files
may be changed from the DEC VAXcluster, the CRAY X-MP, or on the 860.

From the DEC VAXcluster: $ HFT ACCESS /Password=password
$ MSSNewchrg old_ac new_ac
A-=— all MSS files with old_ac are
changed

From the CRAY X-MP (COS): MSACCES,MPW=mss_pw. <-- may need AC=ac
MSCHANG,MDN=mssfile,CP=newacctno.

On the CDC 860 (NOS) : CHANGE ,mfn/CP.

From the CDC 860 (NOS/VE): MSACCES mss_pw
MSCHANG mfn C(P=1
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*%%  Passwords, Passwords, Everywhere  *%%

Each computer system has its own password to gain access to it
(while CDC NOS has two passwords, the CDC CYBER 860 at DTRC has only
one). You MUST change these during your first session on each or you
will be denied future access. For security, you are strongly urged to
change your access passwords as soon as you can log into each computer.
Passwords for all our computers expire in 90 days. For tte VAX and
CYBER, you must change your password during the session in which you

are told it has expired. The new password must differ from the old one.

On the VAX, it must differ from all others used during the previous 12
months.

To change your access passwords, use

. Cray COS (password is 4-15 characters, with at least one of the
following characters: 0-9, S, %, @)

on the Cray
ACCOUNT,US=username,AC=joborderno,UPW=current_pw,NUPW=new_pw.

from the VAXcluster

CSUDMIT /NUPW <-- use this form if you use CSUBMIT
current_pw to submit jobs to the Cray
new_pw
new_pw

-or-

CNEWPW current pw new _pw new_pw ac wait
A-- use this form if you do not use
CSUBMIT

See also page 3-1-2.

DEC VAXcluster (pas-word is 6-12 characters)
DEC secure VAX

SET PASSWORD <-- you will be prompted for your current
and new passwords
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. CDC CYBER 860 / MSS (NOS) (password is 4-7 characters, at least
one rumber)

. from the VAXcluster

HFT PASSWORD <-- you will be prompted for your current
and new passwords

from the Cray (COS)

..3ACCES ,MPW=mpw.
MSPASSW,0LD=o0ldpw,NEW=newpw.

on the 860 (NOS)
PASSWOR, 0ldpw,newpw.
from the 860 (NOS/VE)

MSACCES mpw
MSPASSW oldpw newpw

CDC CYBER 860 / MSS (NOS/VE) (password is up to 31 alphanumeric
characters and underscores,
starting with a letter)

Since NOS/VE is reached via NOS, your NOS login password gives
you access to NOS/VE. However, to run NOS/VE batch jobs, you
must have defined your batch password. To change it,

SET_PASSWORD <-- you will be prompted for your current
and new passwords
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Yoot Trouble Forms bt
A Trouble Form is used:

1) for refund requests

2) when problems are encountered

3) for suggestions, gripes and complaints.
The Trouble Form should include a succinct description of the problem
and include as much documentation (dayfile or log, listings, dumps) as
possible. It should be submitted to Code 3511 for processing.

Trouble Forms may be entered directly into the computer from any of
the front-ends (VAXcluster, CYBER 860) using the GRIPE command. If
supporting documentation (such as listings or dumps) is needed, please
send it to Code 3511 (User Services).

ek Refunds F*hk

Requests for refunds on lost time must be accompanied by output of
the run and a Trouble Form, and must be reported within five working
days. Decisions on refunds will be made by Code 35. '

*%%  ADP Control Center  *¥**

The ADP Control Center has the following capabilities:

assign, sell, clean, test and degauss magnetic tapes
. process Calcomp plots, and Xerox and microfiche output

. sell frequently-used terminal paper and ribbons

The following EAM facilities are available off-line at Central
Site:

. a small card interpreter
card punch

. card verifier

. shredder

See Appendix F for Computer Center telephone numbers.
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Software Available

dfedekk
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The following table lists the major software products and the
Type "HELP G@CCF Software' on

ABAQUS
ACSL
ALGOL
APL
APT

Basic

c (o
Calcomp
CDD
Cobol

Datatrieve
DBMS
DECalc
DISSPLA
DYNA3D
EISPACK
FMS
Fortran
FTP

GPSS

Hasp
HOTSPOT

IMSL
INGRES

Kermit
LINPACK

Macsyma

DT3/DT4
8550

X

[

x

X X X X ®x X X X

»

»®

(2)

MODE&4A/4C (200-UT) -

(1) - coming
(2) - DT4 only

computers where they are available.
the VAXcluster for the latest version of this table.

DBLO7
6410

*®

[

CRAY CDC
X~-MP NOS
X -
- x
- X
- X
- X
X -
x X
- x
X X
x -
x -
X X
- x
- X
- X
X x
- x
X x
- x

CcDC

NOS/VE
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DT3/DT4 DBLO7 CRAY CDC CDC .

8550 6410 X-MP NOS NOS/VE
Nastran - - X - -
Pascal X X X b X
Patran X - - - -
PCA X - - - -
Pert Time - - - X -
PL/1 x X - - -
PLOT10 X - - - -
Proj Mgt (PM) X - - - -
RIM X - - ~ -
Simscript - - - X -
SPICE - - X - -
SPY - - X - -
TAURUS X - - - -
TELNET x ¢)) - - -
WIN/TCP X ¢)) - - -
XMODEM - - - X -

(1) coming
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dearddk Prolog and Epilog Command Files  *¥¥¥¥%

A Prolog or Epilog Command File is a file containing commands which
are executed automatically each time an event occurs. Prologs are
executed at login, at the start of a batch job, at the invocation of an
editor, etc. Each DTRC system has one or more such files. Epilogs are
executed at logout, at the termination of an editor or utility. NOS/VE
supports epilog files.

*¥%%  YAX/VMS Command Files  ***

A system—level login rile is executed to define global symbols for
all users. User file LOGIN.COM, if present, will be executed for each
user login or batch job. This procedure file may set up symbols and
logical names, establish process name, test whether batch or
interactive, or other desired JCL. Type HELP LOGIN.COM_HINTS for
suggestions to include in your LOGIN.COM file.

If file EDTINI.EDT exists, it will be executed each time EDT is
entered and may be used to define special keys, macros, or other
desired Editor commands.

If file EVESINIT.EVE exists, it will be executed each time EVE is
entered and may be used to define special keys, macros, or other
desired Editor commands.

*%%  NOS Command Files %%

A LOGINPR procedure file may be created containing JCL desired for
each login or batch job. For instance, after testing for interactive,
TRMDEF could be used to set special desired characteristics for your
terminal. Execution of this command file is not automatic, but is
triggered by a one-time execution of the UPROC command. If your
prolog is long, you may wish to include RECOVER processing.

When the FSE editor is entered, the STARTUP procedure from FSEPROC
is executed. The system version of this procedure is currently empty.
If you wish to define editor directives which are always executed, make
a copy of FSEPROC in your files with desired modifications. NOS will
then execute your FSEPROC file instead of the system file.

LOGINPR and FSEPROC must be indirect files.
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%*¥%  NOS/VE Command Files *k

A PROLOG command file may be created containing SCL desired for
each login or batch job. For instance, after testing for interactive,
CHANGE_TERMINAL_ATTRIBUTES could be used to set special desired
characteristics for your terminal,

An EPILOG command file may be created to be executed at each logout
or batch job termination.

When EDIT_FILE is entered, the commands in file SCU_EDITOR_PROLOG
are executed. For instance, if you know the keypad or have a layout of
it, you may wish to put "SET_SCREEN_OPTION MENU_ROWS=0" into this file
to use the bottom line(s) of the screen for editing instead of for
displaying the keys.

**%%  Cray Command Files  *¥¥*
Before the Cray is used from NOS for the first time, and each time
the NOS password is changed, CDEFINE should be used to create a CRAYDEF

file. This file frees the user from including CYBER user and password
information in each Cray JCL file.

If ICF (Cray Interactive Facility) will be used from NOS, a default
PLAY file named ICFPROF may be created which will be executed at each
ICF activation. It should contain commands such as /PERIOD to eliminate
the need to end each Cray command with a period.

More information about VAX/Cray procedures such as CXCOMMANDS.COM
will be included later.
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¥%kk%  ANSI Standard Multi-file Tapes  *¥¥¥#

ANSI standard multi-file labelled tapes have each data file
delimited by HDR1 and EOFl labels. In the HDR1 label ic the set ID
field.

Kk YAX & Kk

The set identifier field is set to the VSN when utilities such as
COPY are used to write a multi-file reel.

*kk NOS k%

The user defines the multi-file set identifier at the first write
of the LABEL with the SI parameter. For ease of recall and compati-
bility with VAX, the VSN is recommended for the SI. All future
reads/writes must use the previously-defined set identifier. If a VAX
multi-file reel is read on NOS, the SI field must be set to VAX VSN.
If FCOPY is used to create a multi-file tape to be read on a VAX, each
FCOPY must be followed by WRITEF to properly create the EOF labels.

%k NOS/VE %k

The multi-file set identifier is created by using the FILE_SET_
IDENITIFIER parameter on the initial CHANGE_TAPE_LABEL_ATTRIBUTES
command. The label for each successive file is entered on additional
CHANGE_TAPE_LABEL_ATTRIBUTE commands. File specifications, i.e.,
minimum/maximum record and block sizes, are defined with the SET_FILE_
ATTRIBUTES command.
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Yook e ek The CRAY X-MP (UNICOS) stk

The CRAY X-MP/216 at DTRC is a powerful, general purpose computer
having two central processing units (CPUs) which sharc files and are
linked together. These CPUs share 16 million 64-bit words of memory.
Each CPU achieves its extremely high processing rate (over 200 MFLOPS
(million floating point operations per second)) using its scalar and
vector capabilities.

*%%  UNICOS Version 5.1 JFedede

One operating system for the CRAY X-MP at DTRC is the Unix Cray
Operating System (UNICOS), version 5.1, which supports both batch and
interactive processing. UNICOS is expected to be available at DTRC
within the next year.
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*kkdk  The CRAY X-MP (COS)  ¥¥%¥%

The CRAY X-MP/216 at DTRC is a powerful, general purpose computer
having two central processing units (CPUs) which share files and are
linked together. These CPUs share 16 million 64-bit words of memory.
Each CPU achieves its extremely high processing rate (over 200 MFLOPS
(million floating point operations per second)) using its scalar and
vector capabilities.

*%¥%  COS Version 1.17.1 ok

The operating system for the CRAY X-MP at DTRC is the Cray
Operating System (COS), version 1.17.1, which supports both batch and
interactive processing.

k%%  Accessing the CRAY X-MP ¥

Batch jobs are normally submitted from one of the front-ends using:
CSUBMIT or CRAY SUBMIT on the VAXcluster, or CSUBMIT on the CDC CYBER
860. They may also be submitted from a running batch or interactive
job using the Cray SUBMIT command.

Interactive access is also from one of the front—ends using: CINT
(station code version 4.02) on the VAXcluster, or ICF (Interactive Cray
Facility) on the CDC CYBER 860 (NOS).

Both modes of access are described later in this chapter.

**%%*  Cray Datasets  **¥

On the Cray, information is organized by COS into datasets, which
may be on disk, memory-resident, or interactive. A dataset contains
one or more files and may be temporary (available only to the job that
created it) or permanent.

Each dataset has a disposition code to tell COS what to do with it
when it is released. The 2-~character alphanumeric disposition codes
include SC (scratch - default), PR (print), IN (input), and ST (stage
to the front end).

Jobs access local datasets, which may be temporary or permanent.
Permanent datasets are made local by the ACCESS statement. Front end
files are made local by the FETCH statement.
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ekt

Changing your Cray password  **¥

Your Cray access password may be changed from a batch job or
interactively on the Cray, or from a procedure on the VAXcluster which
creates and submits 3 Cray batch job for you.

Via DCL command CSUBMIT:
$ CSUBMIT /NUPW

You will be prompted for your old and new passwords and a Cray job
will be submitted on your behalf to change your password. The
database on the VAXcluster will be updated with your new password.

If you submit jobs using CSUBMIT, use CSUBMIT to change your
password. If you use CRAY SUBMIT or CNEWPW to make the change, the
database will not be updated until you use CSUBMIT/NUPW.

Batch:
$ CRAY SUBMIT mynewpw. job
where your file MYNEWPW.JOB contains:
JOB,IN=ssss.
ACCOUNT,AC=ac,US=us,UPW=current pw,NUPW=new_pw.
Interactive:
$ CINT \
Cray Jobname: jobname > or CINT /JN=jobname /US=username
Cray Username: username /
! ACCOUNT, AC=ac,US=us,UPW=current_pw,NUPW=new_pw.
1%z <-= ctrl-Z
Cint> QUIT
$ <-- you are back in DCL
Via DCL command CNEWPW:
$ CNEWPW current_pw new pw new pw [ ac ] [ wait ]

where new_pw is entered twice for verification

ac is your Cray account number (may be omitted if it
is the same as your current VMS login)

wait is WAIT - wait for the job to complete and
display the .CPR file
anything else -~ to let the job run on its own
(you will have file NUCRPW.CPR
when it completes)

This procedure creates and deletes temporary file NSUSPSW.JOB,




!
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. *%%  Batch Jobs  ***

Cray batch jobs are very similar to CDC batch jobs, but with
different terminology. A batch job consists of one or more files.
The first file is the JCL control statement file. It is followed by
source or data files as needed by the JCL file. A typical job
consisting of one source and one data file (*) looks like this:

JOB, JN=jobname,....
ACCOUNT,AC=job_order_number,US=username,UPW=password.

<JCL statements>

/EOF <-- end-of-file
<source file>

/EOF <-- end-of-file
<data file>

<eod> <-- end-of-data

A Cray batch job has at least four datasets:
‘ $CS - the control statement file

(part of SIN, but not accessible to the user)

SIN - the job input dataset. Accessible by its local name,
S$IN, or as Fortran unit 5.

SOUT - the job output dataset. Accessible by its local name,
$OUT, or as Fortran unit 6.
SLOG - a history of the job. Not accessible to the user. $LOG is
appended to SOUT when the batch job terminates.
‘ (*) - When executing several programs or one program several times, the

/EOF is required only when a program reads until end-of-file. 1If
a program reads a specific number of data records, or has its own
pseudo-end-of-file, the /EOF must NOT be present.
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*%  Batch Job Classes *%

Batch jobs fall into five service classes: NORMAL, DEFER, BUDGET,
PZERO, and SECURE. The US= parameter of the JOB statement specifies
the job class (there is no default job class). SECURE jobs may be
submitted only from the secure VAX (see below). Type HELP RATES (on
the VAX), BEGIN,RATES (on CDC NOS), or RATES (on CDC NOS/VE) for the
current rates.

Each class, except SECURE and interactive, is broken into four
subclasses determined by the memory requested. The first letter of
each subclass is:

S (small) <= 2 Mwords
M (medium) <= 8 Mwords
L (large) <= 12 Mwords

X (extra large) > 12 Mwords

The subclasses for NORMAL are SNORM, MNORM, LNORM, XNORM: for DEFER:
xDEFER; for BUDGET: xBUDGE; and for PZERO: xPZERO. The subclass names
appear in the CRAY STATUS display.

The following chart shows for each job class: the maximum number of
such jobs to be allowed to execute at the same time. They are listed
in order of relative priority, highest priority first.

maximum # jobs
job class IA S M L X

Interactive 14

NORMAL 6 4 2 1
DEFER 6 4 2 1
BUDGET 6 4 2 1
PZERO 5 3 11
SECURE

*%  SECURE Batch Job Class  **

Classified processing may be done on the CRAY X-MP by making prior
arrangement with Operations. Access to the Cray is available only from
a terminal in the secure computer room connected to the secure VAX
(node name: DBLO7). Batch jobs submitted to the Cray from this
terminal must have "US=SECURE" in the job statement; jobs with "US=
any other_class'", or with US= omitted, will be rejected. Secure jobs
may be submitted at any time but will be executed only during classified
time. Secure jobs may access the Mass Storage System in read-only mode.
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**  From the VAXcluster  **

To use the Cray from the VAXcluster, log in to a node which can
access the Cray, prepare your Cray batch job using any editor, and
submit the job file(s) to the Cray using the CSUBMIT command:

$ CSUBMIT filename -or- $ CRAY SUBMIT filename

or
$ CSUBMIT filel,file2,... -or- $ CRAY SUBMIT filel,file2,...

where filename is a VAXcluster file containing the Cray job
(default file extension: .JOB)

filei is a VAXcluster file containing part of the Cray job
filel - the job control statements
file2 - the next file in the job
(perhaps a Fortran source program)
file3 - the next file in the job
(perhaps the data for running the program)

The output will be returned to your file jobname.CPR, where jobname
is taken from the job statement of the Cray job (JN parameter).

CSUBMIT remembers your Cray password. It ignores an ACCOUNT
statement, if present, and creates one from CSUBMIT qualifiers and your
VAXcluster login username and account. CSUBMIT can also change your
login password. CRAY SUBMIT requires that there be an ACCOUNT statement
in the jobfile.

Files sent to the Cray must not have embedded tabs. See Appendix
D: DETAB.
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* Killing Batch Jobs %

Rev0

90/09/30

Cray jobs are identified by their Job Sequence Numbers (jsq). To

find the jsq, use

S CRAY STATUS
—or-

$ CRAY

CRAY> STATUS

To kill a batch job, use

$ CRAY DROP jsgq <-- terminate executing job with EXIT
processing
-or-
$ CRAY KILL jsq <-— delete a job from the input queue -or-

terminate executing job without EXIT

processing =~or-—

delete the output dataset from the output

queue

*  VAXcluster-to-Cray Examples

1) S CSUBMIT JOB1 -or- S CRAY SUBMIT JOBI
where JOB1l.JOB contains:

JOB, JN=MYJOB.
ACCOUNT,US=username,UPW=password,AC=account.

CFT.
SEGLDR, GO.
/EOF
PROGRAM ADD
DO 10 I=1,5
READ (5, *) N1, N2, N3
N = N1 + N2 + N3
WRITE (6, *) N1, N2, N3, N
10 CONTINUE
END
/EOF
1 2 3
4 5 6
7 8 9
10 11 12
13 14 15
/EOF

*

(D
(1’4)
(1)
(D

(2)
(2
(2)
(2)
(2)
(2)
(2)

3)
3)
3)
(3)
(3)

will submit the job to the Cray with the output returned in file
MYJOB.CPR. The ACCOUNT statement (4) is omitted (or ignored) when

using CSUBMIT.




2)

K)
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$ CSUBMIT RUN2.JOB,RUN2.FOR,RUN2.DAT -or—
$ CRAY SUBMIT RUN2.JOB,RUNZ2.FOR,RUN2.DAT

where RUN2.JOB contains the job control statements ((1) above)
RUN2.FOR contaiins the Fortran source program ((2) above)
RUN2.DAT contains the data ((3) above)

«will submit the combined files to the Cray with the output returned
in file MYJOB.CPR. Note that the /EOF records are not required in
this format.

$ CSUBMIT RUN3 ~or=- $ CRAY SUBMIT RUN3
where RUN3.JOB contains:

JOB, JN=MYJOB.
ACCOUNT,US=username,UPW=password,AC=account. (%)
FETCH,DN=PROG3, TEXT='PROG3.FOR"'.

FETCH,DN=DATA3, TEXT='PROG3.DAT'.

CFT, I=PROG3.

SEGLDR, GO.

PROG3.FOR on the VAXcluster contains the program (2) above, with
"OPEN (5, FILE='DATA3')" before the "DO 10 ..."

PROG3.DAT contains the data (3) above.
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*%  From the CDC CYBER 860  **

To use the Cray from the CYBER 860, log in, prepare your Cray batch
job using any editor, and submit the job file to the Cray using the
CSUBMIT command (assumes you have set up the CRAYDEF file for your
current CYBER 860 user name and password via a CDEFINE command):

/CSUBMIT, 1fn. <-- print at Central Site
/CSUBMIT, 1fn,RB=un. <-- put into output queue for user un
/CSUBMIT, 1£n, TO. <-- put into your wait queue

In the last two formats, use QGET to get the file from the queue. See
Appendix D for additional parameters. To send the output elsewhere,
use the Cray DISPOSE command (see Appendix C).

* Killing Batch Jobs *

Cray jobs are identified by their Job Sequence Numbers (jsg). To
find the jsq, use

$ CSTATUS

To kill a batch job, use

S CDROP, jsq. <-- terminate executing job
-or-
$ CKILL,jsq. <-- delete a job from the input queue =-or-
terminate executing job keeping only the
dayfile -or-

delete an output dataset
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*  CYBER 860-to-Cray Examples *

1) /CSUBMIT,RUN1,

where local file RUNl contains:

JOB, JN=myjob.

ACCOUNT,US=username, UPW=password, AC=account.

FETCH,DN=prog3,SDN=myprog, TEXT='GET,myprog.CTASK.'.
A

FETCH,DN=mydata, TEXT='ATTACH,mydata.CTASK.'. <-—-

CFT,I=prog3.

SEGLDR, GO,

-or-

JOB, JN=myjob.
ACCOUNT,US=username,UPW=password,AC=account.
FETCH,DN=prog3, SDN=myprog, TEXT='GET,myprog.CTASK.'.

A

MSACCES,US=user ,MPW=mspass.

MSFETCH,DN=mydata. <=
CFT, I=prog3.

SEGLDR, GO,

Page 3-1-9

indirect file
direct file

indirect file

direct file

MYPROG and MYDATA on the CDC CYBER 860 contain the program and
data (see page 3-1-7, example 3).
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**  From a Running Cray Job  **

A bateh job te be submitted from a running Cray job may reside
either on the Cray or on one of the front-ends. From within the Cray
job, ACCESS or FETCH the file to make it a local file, then SUBMIT it
to the COS input queue. (See Appendix C for additional parameters for
these Cray commands.) '

*  Examples *

1) The job is in a permanent dataset on the Cray:

JOB,....

ACCOUNT,....
ACCESS,DN=myjob,PDN=mypermjob.
SUBMIT,DN=myjob.

2) The job is in a file on the VAXcluster:

JOB,....
ACCOUNT,....
FETCH,DN=myjob, TEXT='myjob.job'. <-- submitted from VAXcluste
—or-
FETCH,DN=myjob,MF=V3,TEXT='DT3"user pw'"::UOn: [user]myjob.job"'.
. "—— submitted from CYBER 860
or VAXcluster
SUBMIT,DN=myjob.

3) The job is in a file on the Mass Store (CDC CYBER 860):

JOB,.c..

ACCOUNT,....
MSACCES,US=user ,MPW=mspass.
MSFETCH,DN=myjob.
SUBMIT,DN=myjob.
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*%%  Interactive Jobs  *¥%*

CRAY X-MP interactive access is via the Cray Station code on one of
the front-ends.

*%  From the VAXcluster  **

The CRAY X-MP is accessed via the VMS Cray Station, which may be
entered by the CRAY or CINT command.

The CRAY command puts you into Cray context (indicated by the CRAY>
prompt). Among other capabilities, you can examine and manipulate your
jobs in the Cray queues.

The CINT command initiates an interactive session on the Cray. If
not included in the CINT statement qualifiers, you will then be
requested to supply:

Cray Jobname: <-- enter 1-7 alphanumeric characters as the
jobname for this session (must be upper case
to be able to fetch from the Mass Storage
System; should be different for each session)

Cray Username: <-- enter your User Initials

The exclamation prompt (!) indicates that you have reached the Cray.
Your first command must be your ACCOUNT statement. Any other commands
will be ignored until a valid ACCOUNT statement is read.

!ACCOUNT,AC=1222233344,UPW=pw,US=userinit.

When you receive another ! prompt, your logon was successful. You may
now use any of the commands in Appendix C. Every command MUST end with
a terminator (.); if you forget, use the up-arrow to bring the command
back and add the terminator.

To execute some Cray Station commands, use "Z to interrupt CINT.
At the Cint> prompt, enter the Station command. When it completes, you
will be returned to your interactive session. Note that only a subset
of the Cray Station commands may be executed in CINT.

To terminate the Cray interactive session, enter *Z. At the Cint>
prompt, type QUIT to return to the VMS prompt and close the interactive
session,

To leave the Cray Station, enter EXIT (or “Z). This will bring you
out of Cray context and back to the VMS prompt.
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*  YMS Cray Station Commands *

See Appendix D for the syntax of these commands. (CINT) indicates
that the command may be executed interactively (via CINT) as well as
from the Cray Station (CRAY).

$

~C

*0

Az

ABORT

ATTACH

ATTENTION

BYE

CLEAR

COLLECT

COMMENT

Create a temporary VMS subprocess, allowing you to enter
DCL commands. To return to Cray context, type LOGOUT.

(CINT only) Execute a single DCL command.
Display the next page of information in Cray context.
Display the previous page of information in Cray context.

(CINT) Execute an indirect station command file
(containing station commands) in Cray context. (Synonym
for PLAY.)

(CINT only) CTRL-C —- Same as ABORT.

(CINT only) CTRL-O -— Toggles interactive output on and
off until the next Cray prompt.

(CINT) CTRL-Z exit the current processing mode. In
response to the Cray context prompt (CRAY>), it returns
you to DCL; during a Cray interactive session, it returns
you to command mode (Cint> prompt). While you are being
prompted for command parameters, CTRL-Z cancels the
command. You can also terminate the execution of an
indirect station command file with CTRL-Z. 1In response to
the Cint> prompt, you are returned to your interactive
session.

(CINT only) Interrupt the current interactive Cray job
step and return to the '"!" prompt after first displaying
any COS output queued for the terminal.

(CINT only) Redirect Cray interactive terminal output to
an alternate device (graphics).

(CINT only) Interrupt the current interactive Cray job
step and enters reprieve processing. If no reprieve
processing, ATTENTION is the same as ABORT.

(CINT only) Terminate an interactive session. Depending
on the command qualifiers, the COS interactive job may

also be terminated.

Terminate any display command and clear the display
portion of the screen.

(CINT only) Store COS interactive output in a VMS file.

Insert comments into an indirect station command file
stream. -
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DATASET

DELAY

DISCARD

DROP

EOF

EXIT

HELP

ISTATUS

JOB

JSTAT

KILL
LOGFILE

LOOP

MESSAGE

PAUSE

PLAY

QUIT
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Report the existence of a COS permanent dataset.

Suspend execution of an indirect station command file for
a specified period of time.

(CINT only) Discard all output from a Cray interactive
session until the next COS prompt is issued.

Terminate a Cray job and returns the associated output
dataset. COS job execution enters reprieve processing
after the next COS EXIT control statement.

(CINT only) Send an end-of-file record to a connected COS
interactive job. This command is normally required to
terminate COS file input from the terminal.

(CINT only) Return you from Cray context or Cint command
mode to DCL level.

(CINT) Display information from the station help files
or an index of all commands.

(CINT only) Return the status of your Cray interactive
job, including the CPU time used and the last Cray logfile
message.

Display the status of a specific COS job.

Display the status of a specific job and its related
tasks.

Terminate a Cray job immediately.
Provide access to the station logfile messages.

Restart execution of an indirect station command file at
the beginning of the file. End looping with *Z.

Send a message to the Cray job and station logfiles.

Suspend the execution of an indirect station command file.
Control is passed to the terminal, where you can terminate
the command file by entering a command or resume it by
entering a null line (<RET>).

(CINT only) Execute an indirect station command file.
(Same as @.)

(CINT only) Terminate a Cray interactive session and the
corresponding Cray interactive job. (Equivalent to
BYE/ABORT.)
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RECORD

RELEASE

REMOVE

RERUN

SET

SHOW

SNAP

STATCLASS
STATUS
STATUS

STORAGE

SUBMIT

SUPPRESS

SWITCH
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Start or stop the recording of terminal input to the
specified file while in Cray context for later use with

the PLAY or @ commands. Exiting Cray context automatically
issues a RECORD/OFF,

Release a dataset in the output HOLDING queue due to VMS
quota problems.

Delete entries in the dataset staging queue.

Immediately end the processing of a COS job and put job
back into the input queue, unless the job has terminates
or cannot be rerun.

Define terminal working environment for the current
session.

Display information about the status of the station
staging queue.

Copy the current contents of the display region into the
specified VMS file., If the command is issued from a
terminal in line-by-line mode, the last display requested
is recorded in the file,

Display the current Cray job class structure.
Display the Cray system status.

(CINT only) Same as ISTATUS.

Initiate a COS disk status display providing the following
information: device class or status; device name as it is
known to COS; percentage of free space and permanent space
on each device; number of recovered and unrecovered errors
on each device; location of last error.

Stage the specified VMS file to Cray to be put on the job
input queue. The file must contain COS JCL (see CRAY
HELP). The first record must be the JOB control
statement. By default, the output from the COS job (known
as a logfile) is sent to the directory from which the job
was submitted.

Suppress the echoing of the next typed input line.

Set or clear COS job sense switches.
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2)

3)
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Examples

$ cint
Cray Jobname: ABCDOO1

Cray Username: ABCD
! ACCOUNT,AC=1222233344,UPW=mypw.

!<your Cray commands>
1~z

Cint> <Station command>
1°Z

Cint> quit

$ cint
Cray Jobname: efgh(002
Cray Username: efgh

}ACCOUNT, AC=1222233344 , UPW=mypw, US=e gh.

<same as example 1>

$ cint /jn=struct /us=efgh

1 ACCOUNT, AC=1222233344 , UPW=mypw.

<same as example 1>
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any jobname (must be upper
case to be able to fetch
from the Mass Storage
System)

user ABCD

US=abcd not needed since
upper case was used in
entry above

ctri~-Z to leave Cray
returns to Cray when done
ctri-Z to leave Cray
terminate Cray session

<~- US=efgh needed
since lower case
was used in entry
above

<-- any jobname;
user EFGH
(since this is a
VMS DCL command,
it is converted to
upper case)

<-- US=efgh not needed
since the VMS
control statement
is converted to
upper case
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**  From the CDC CYBER 860  **

The CRAY X-MP is accessed via the NOS Interactive Cray Facility
(ICF), which may be entered by the APPSW,ICF command from IAF. You
enter ICF, log onto the Cray, do your thing (Cray or ICF commands),
leave the Cray and ICF. You will then be at the NOS prompt.

Alternatively, you can specify ICF as the application when you log
into NOS.

ICF commands have a prefix (normally a slash "/") and can be
intermixed with Cray commands. To terminate the Cray session (and
ICF), enter /BYE or /LOGOFF.

* ICF Prologue File *

A user prologue may be defined to be executed each time you start
an ICF session. This is an 8/12-bit ASCII indirect access file named
ICFPROF, with access granted to user SYSTEMX (PERMIT,ICFPROF,SYSTEMX.)
We suggest you include "/PERIOD ON" so you don't have to type a period
at the end of each Cray command.

*  NOS ICF User Commands *

/ABORT Send abort interrupt to the interactive Cray job (also
user—-break-2 key (normally %2).

/ATTENTION Send attention interrupt to the interactive Cray job (also
user-break-1 key (normally %1).

/BYE Terminate this Cray interactive session. (Same as
/LOGOFF)
/CONNECT Create a logical connection between this terminal and some

other (slave) terminal.
/DISCARD Discard output being sent from the Cray to this terminal.

/ENDCONNECT Terminate a CONNECT.

/ENDPLAY Terminate reading of a PLAY file.

/EQF Send an end-of-file to the Cray.

/HELP Display help information.

/ICFSTATUS Display general information about the current status of
ICF,

/LOGOFF Terminate this Cray interactive session. (Same as /BYE)

/LOGON Initiate or reconnect to an existing Cray job.
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/PERIOD Set/reset automatic generation of a terminator on COS
commands.
/PLAY Read data and commands from a NOS file in the user's
catalog.
/PREFIX Change the ICF command prefix letter.
/QUIT Immediately terminate this Cray interactive session.
/RESUME Resume the transmission of data to and from the Cray
(negate the effect of SUSPEND).
/SUSPEND Suspend transmission of data to and from the Cray.
/STATUS Display Cray status.
/* An ICF comment line.
*  Examples %
1) /appsw,ick <-- / is the NOS prompt
<a greeting>
/logon <-- / is required;

log onto DTRC Cray
<a greeting>

laccount,ac=1222233344, upw=mypw. <—-- US=abcd not needed

!<your Cray or ICF commands>

!/bye <-- to leave Cray and ICF
2) FAMILY: ,abed,pw,icf <~— log into ICF directly

<a greeting>

/logon <-- / is required;

log onto DTRC Cray
<a greeting>

taccount,ac=1222233344, upw=mypw. <-- US=abcd not needed
!<your Cray or ICF commands>

!1/bye <-- to leave Cray and ICF
T1210 - APPLICATION: iaf <-- switch to another

application such as IAF




90/09/30 Rev0 Page 3-2-1

#%%*k%  Cray JCL Commands  ¥¥¥¥¥
The Cray Job Control Language (JCL) statements are grouped by
function in this section. See Appendix C for a description of the
syntax for each command. (DTRC) indicates a command or program added

at DTRC. Some of the logic structure commands use JCL expressions,
which are described later in this section.

ook Job Definition and Control ek

* Entire line is a comment.

ACCOUNT Validate a user's Job Order Number, user name and password.
ALTACN Validate an alternate account number for permanent datasets.
CALL Read control statements from another file,

CHARGES Report on job resources.

ECHO Control logfile messages.

EXIT On job abort, processing continues with the statement
following the EXIT; if no abort, terminate job processing.

IOAREA Control access to a job's I/0 area (containing the DSP and I/0O
buffers).

JOB First statement of a job —- gives job parameters.
JOBCOST (DTRC) Write a summary of job cost and system usage to $LOG.
LIBRARY Specify search order for procedures during processing.
MEMORY Request new field length.

MODE Set/clear mode flags.

NORERUN Control a job's rerunability.

OPTION Specify user-defined options.

RERUN Control a job's rerunability.

RETURN Return from an alternate control statement file.
ROLLJOB Protect a job by writing it to disk.

SET Change value of a JCL symbolic variable.

SWITCH Turn pseudo sense switches on or off.
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ACCESS

ASSIGN

HOLD

NOHOLD

RELEASE

ACCESS

ADJUST

DELETE

MODIFY

MSCHANG

NEWCHRG

PERMIT

SAVE

SCRUBDS

*%%  Dataset Definition and Control  **¥*
Make a permanent dataset local.
Create a dataset and assign dataset characteristics.
Dataset release occurs with implicit HOLD.
Cancel effect of HOLD.

Relinquish access to a dataset from a job.

*%%  Permanent Dataset Management — *¥**

Make a permanent dataset local.

Redefine size of a permanent dataset.

Remove a permanent dataset.

Change a permanent dataset's characteristic information.
(DTRC) Change the attributes of a Mass Storage System file.
(DTRC) Change permanent file account number.

Grant/deny access to a permanent dataset.

Make a dataset permanent.

Write over a dataset before release.

*%%*  Permanent Dataset Staging  ***

See Chapter 3 for staging to and from the Mass Storage System.

ACQUIRE

DISPOSE

FETCH

MSACCES

MSFETCH
MSPURGE
MSSTORE

SUBMIT

Get a front-end dataset and make it permanent.

Stage dataset to the front-end; release a local dataset;
change disposition characteristics.

Get a front-end dataset and make it local.

(DTRC) Supply your Username and password to the Mass Storage
System (MSS).

(DTRC) Fetch a file from the MSS.
(DTRC) Purge a file from the MSS.
(DTRC) Store a file on the MSS.

Send local dataset to COS input queue.
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AUDIT

BLOCK
COPYD
COPYF
COPYNF
COPYR
COoPYU
DS
NOTE
QUERY
REWIND
SKIPD
SKIPF
SKIPR
SKIPU
UBBLOCK

WRITEDS

COMPARE
DEBUG
DUMPJOB
DUMP

FLODUMP

*%%  Permanent Datasel Utilities  ***

Report on permanent datasets.

#%%  Local Dataset Utilities  *¥*
Convert an unblocked dataset to a blocked dataset.
Copy blocked datasets.
Copy blocked files.
Copy files from one blocked dataset to another.
Copy blocked records.
Copy unblocked datasets.
List local datasets.
Write text to a dataset.
Determine the current status and position of a local file.
Position a dataset at its beginnin,.
Skip blocked datasets (position at EOD (after last EOF)).
Skip blocked files from current position.
Skip blocked records from the current position.
Skip sectors on unblocked datasets.
Convert a blocked dataset to an unblocked dataset.
Initialize a blocked dataset by writing a single file
containing a specific number of records of a specific length.
*%%  Dumps and Other Aids %%
Compare two datasets.
Interpret a dump.
Capture job information in dataset SDUMP for display by DUMP.
Display job information previously captured by DUMPJOB.

Dump flowtrace table.
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FTREF Generate Fortran cross-reference.
I1EMIZE Report statistics about a library dataset.
PRINT Write value of JCL expression to the logfile.
SPY Generate a histogram of time usage within a program to locate
inefficient code,
®¥%%  Logic Structure  ¥¥¥
ELSE IF~-loop control.
ELSEIF IF-loop control.
END. . IF-loop termination.
ENDLOOP LOOP termination.
EXITIF IF-loop control.

EXITLOOP LOOP control.

IF Begin a conditional block of code.
LOOP Start of an iterative control st.tement block.
k%%  Procedures = *¥%

See Section 3-3 for additional information on the creation of
procedures.

CALL Transfer control to a procedure.

"call by name"
Execute a complex procedure in a library.

ENDPROC End of a procedure.
PROC Begin an in-line procedure definition block. This is followed
by the procedure prototype statement which names the procedure

and gives the formal parameter specifications.

RETURN  Return control from a precedure to its CALLer.

**%  Programming Languages  *¥*
CFT Compile a Fortran source program.
CFT77 Alternate Fortran compiler (slower compile, faster execute).

PASCAL Compile a Pascal source program
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*¥*%%  Program Libraries  **¥
See Section 3-4 for a discussion of program libraries (PL).
AUDPL Audit an UPDATE PL.

UPDATE Source and data maintenance.

k%%  Object Libraries - **%
See Section 3-5 for a discussion of object libraries.
BUILD Generate arnd maintain library datasets.

SEGLDR  Segment loader (see Section 3-6).

*%*  Mjiscellaneous  ***

"¢all by name"
Execute a program by its local file name.

SID Debug programs interactively or in batch.

SORT Sort/merge.
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ek JCL Expressions ook

An expiression is a string of operands and operators. It is
evaluated from left to right, taking into account parentheses and
operator hierarchy. Expressions allow the incrementing of counters,
error code checking, and string comparison,

There are four types of operands:

. integer constants (+ddd... or -ddd... - decimal
nnn...B - octal
range: 0 to ~10%%19)

. literal constants ('ccc...'L - left-justified, zero—-filled
'cee...'R - right-justified, zero-filled
'ece...'H - left—justified, blank-filled
range of c: 040 - 176 octal
default: H)

. symbolic variables (see below)

. subexpressions (its value becomes an operand)

Expressions may be used in IF, ELSEIF, EXITIF, and EXITLOOP.

**%  Symbolic Variables  **

There are 38 symbolic variables: 6 system constants, 7 variables
set by COS, and 25 which can be set by the user.

* System Constants *
Symbol Range Description
FALSE 0 False
SID literal Mainframe ID (Cl)
SYSID literal COS level ('COS n.nn')
TRUE -1 True

SN and XM are also available.

*  COS-set Variables *

Symbol Range Description
ABTCODE O0-nnn COS job abort code (ABnnn)
DATE literal mm/dd/yy
FL 0-77777777 current octal field length
FLM 0-77777777 JOB statement maximum octal FL
PDMST 04-bits status of most recent Permanent
Dataset Manag