Vi nt age Conputi ng

NCR390 Si nmul at or and Conpil er

Simulator and Compiler Programs for the NCR?390 Computer from the 1960s

3 9 ...a compact, multi-duty
Electronic Data Processing System

...a complete E.D.P. system priced at $75,000

SYSTEMS MEN WILL BE -
INTERESTED W TIS: leased at $1,850 per month

390 . .an “Electronic Statistician” electronieally analyzes
mountains of paperwork — efficiently and economically
390, .. an “Electronic Accountant” . electronically maintains com

plete records that can be read by people and machines

1 MAGNETIC TAPE 390...an “Electronic Mathematician” . . . clectronically performs
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K ; speeds measured in 1/ 1000 of a second
l 2 punchep 390 ...an “Electronic Filing System” electronically classifics
7. PAPER TAPE
and files datn without the need for huma cisions. Millions of

digits can be stored on magnetic-tape ledger records, punched

3 PuNCHED CARDS paper tape, and punched cards

390...an “Electronic Reporter” electronically digests volumes

& VERSATILE of business data and provides complete, timely reports
CONSOLE FACILITIES
* TRADEMARK REG, U.S. P
Investigate This Pathway to Increase Savings ... backed by 76 Years of System Service Esperience FLICTRONIC DATA PROCE

THE NATIONAL CASH REGISTER COMPANY, Dayton o, ohio |

1039 OFFICES IN 121 COUNTRIES = 77 YEARS OF HELPING BUSINESS SAVE MONEY

Ad for an NCR390 fromthe 1960s



DESCRI PTI ON

The NCR390(R) conputer was designed and built in 1960, and was in
wor | dwi de use in banks and accounting departments during the 1960s
and early 1970s. It was the world's first, |ow cost, mass marketed
comput er.

This freeware package enables you to run NCR390 programs on a
conputer simulator (SIM90), using original machine | anguage.

A conpiler is also included which you can use to conpil e prograns
witten in the PL390 | anguage and run themon the sinmulator, instead
of coding themin machi ne | anguage, if you prefer. The conpil er was
not avail abl e when the NCR390 was in use, but was witten years |ater
to make it easier to wite prograns for the sinulator.

The sinulator and conpiler run on a PC under Ms-DCOS
Nati ve DOS can be used, or Mcrosoft Wndows can be used by using
a DOS pronpt (a command pronpt).

Syst em Requi renent s
e 486 PC or higher.
e MS-DCS or any Wndows systemwith a DOS pronpt (command pronpt).
e 15 nmegabytes of disk space (npbstly for the optional pictures).
The package includes the follow ng itens:

1. SIMB90 - The NCR390 sinmul ator program

2. PL390C - The PL390 | anguage conpil er.

3. Docunentati on.

4. Sanpl e progranms (HELLO WORLD, TIC TAC TCE, etc).

5. NCR390 photos and ads fromthe 1960s.

Topics in this docunent are col or coded:

General information

O Installation, machine specs, acknow edgenents

HELP i nf ormati ons (comrands, etc)

Cetting started

The PL390 | anguage and conpil er

PL390 quick reference and Op codes cross reference

Hi storical notes




WHAT | T LOOKS LIKE...

A short programis entered, using nmachi ne | anguage, and then run.
--- SYSLOG ---

SI MB90 STARTED AT 07-31-2004 19: 23: 42

SI MB90 VERSI ON 1. 3S

19:23:42 SIMB90 TO | NTERRUPT 390 PROG PRESS SHI FT, CTRL, OR ALT.

19:23:42 SIMB90 FOR HELP, TYPE 'HELP' OR 'H .

19: 23: 42 S| MB90 READY.

19:23:42 SIMB90 | DLE.

19:23:44 Kk <=== Sinmul ate the KIE key (K or KIE) to enter data using the keyboard
19: 23: 44 SIMB9O (000): KIE - CELL 000

19: 23: 53 000088890001 <=== Enter data into the 390's nenory (cell 000)

19: 23: 53 SI MB90 (000) 888, 900. 01 <=== Echo of data entered for cell 000
19: 23: 53 SIMB90 (001): KIE - CELL 001 <=== KI E advances to next cell - cell 001

19: 24: 04 170088899902

19: 24: 04 Sl MB90 (001) 1, 700, 888, 999. 02

19: 24: 04 SIMB90 (002): KIE - CELL 002
19:24:11 010099991403
19:24:11 SIMB9O (002) 100, 999, 914. 03
19:24:11 SIMB90 (003): KIE - CELL 003
19: 24:19 030000000000
19:24:19 SIM90 (003) 300, 000, 000. 00
19:24:19 SIMB90 (004): KIE - CELL 004
1 24 r <=== Sinul ate the RESET key (R or RESET) - go into |DLE nobde
19:24: 21 SIM390 RESET COVMAND ACCEPTED
19:24:21 SIMB90 |DLE.
19:24:26 d 000- 004 <=== Display the contents of cells 000 thru 004 (a short program

19: 24: 26 (000) 00 00 88 89 00 01 <=== Prog: Read console, cells 88-89
19: 24: 26 (001) 17 00 88 89 99 02 <=== Prog: Add 88 and 89, answer in 99
19: 24: 26 (002) 01 00 99 99 14 03 <=== Prog: Print cells 99 thru 99

19: 24: 26 (003) 03 00 00 00 00 00 <=== Prog: Halt, go to cell 00

19: 24: 26 (004) 00 00 00 00 00 00

19:24:26 SIMB90 | DLE.
19:24:35 *00 <=== Sinmul ate the ' START 00' key (*00) - start the programat cell 00
19: 24:35 SIMB90 START 00

19: 24: 35 (000): RDC | NTO CELL 088. AWAITI NG REPLY. ..

19:24:39 123 <=== Enter the first nunber to be added

19: 24: 39 (088) 1.23 <=== Echo of reply (123) with cell nunber

19: 24: 39 (000): RDC I NTO CELL 089. AWAITING REPLY. ..

19: 24: 43 456 <=== Enter the 2nd nunber to be added

19: 24: 43 (089) 4.56 <=== Echo of reply (456) with cell nunber

19: 24: 43 (099) 5.79 <=== Total of 123 + 456 in cell 99

19: 24: 43 HALT IN CELL 003. PRESS ENTER TO CONTINUE... <=== HALT encountered at cell 003
19: 24: 46 (000): RDC I NTO CELL 088. AWAITING REPLY... <=== Program continues after ENTER
19: 24: 49 eoj <=== End- O0f - Job command (EQJ) - End the 390 program gracefully

19: 24: 49 SIM390 JOB ENDED VI A CONSOLE COVVAND AT 07-31-2004 19: 24: 49.

19:24:49 SIMB90 | DLE.

19:24:52 exit <=== Exit/end the sinmul at or

19:24:52 SI MB90 ENDSI M COMVAND ACCEPTED

19: 24: 52 S| MB90 REEL- READER RECORDS (RR) = 0
19: 24:52 SI MB90 STRI P- READER RECORDS (ST) = 0
19: 24: 52 SI MB90 CARD- READER RECORDS (CR) = 0
19:24:52 SI MB90 | NPUT RECORDS = 0

19: 24: 52 SI MB90 TAPE- PUNCH RECORDS (TP) = 0
19: 24: 52 S| MB90 CARD- PUNCH RECORDS (CP) = 0

19: 24:52 S| M390 ERRORS = 0
19:24:52 SI MB90 | NSTRUCTI ON COUNT =
19:24:52 SI MB90 ELAPSED TI ME
19:24:52 SIMB90 CPU TI ME 0. 0006 SECONDS
19: 24: 52 SI MB90 CPU BUSY 0. 00%

19:24:52 SI MB90 STARTED AT 07-31-2004 19:23:42

19: 24:52 S| M390 ENDED AT 07-31-2004 19:24:52.

5
70. 6300 SECONDS 1.17 M NUTES

0. 00 M NUTES




SI M390 System Log (console activity |ogged by the sinul ator)

--- SYSLOG -- -

SI MB90 STARTED AT 02-23-2004 00:01:42
SI MB90 VERSION 1. 3R

SI MB90 TO | NTERRUPT 390 PROG, PRESS SHI FT, CTRL, OR ALT.
SI MB90 FOR HELP, TYPE HELP OR 'H .

S| MB90 READY.

SI M390 | DLE.

DT <=== Display the date and time (D T)

DATE=02- 23- 2004 Tl ME=00: 01: 46

SI MB90 | DLE.

VER <=== Di splay the SIM90 program version (VER)
SIM390 VERSION = 1.3R COWPI LED ON FEB 23, 2004, 00.01.15
SI M390 | DLE.

DA <=== Di splay active jobs (D A)

NO ACTI VE JOBS

SI M390 | DLE.

M RR, TTT. OBJ <=== MOUNT the tape with the TI CTACTCE program

SI M390 MOUNTI NG TAPE TTT. OBJ

SI MB90 TAPE TTT. OBJ NOW MOUNTED ON RR. RECORDS=0001145.

SI M390 | DLE.

S RDR1 <=== Start Readerl - the systemreader for the Reel Reader tape drive
S| M390 READER STARTED ON TAPE DRI VE RR.

SI MB90 RR: JOB Tl CTACA TI CTACA | S Tl G TAC- TOE W TH AUTOLOAD

SI M390 JOB Tl CTACA STARTED.

SI MB90 RR: PROGFMT PROGRAM | S | N " PROGRAM' FORNAT
S| MB90 PROGRAM | NPUT FORNVAT SELECTI ON ACCEPTED.
SI MB90 RR: PRTA PRI NT | N "AUTHENTI C FORVAT" MODE

S| M390 PRI NT- AUTHENTI C MODE ACCEPTED.
SIMB90 RR: AUTOLOAD 05 10 01 99 00 02 <=== An AUTOLOAD command - first instruction
S| MB90 EXECUTI NG PROGRAM VI A AUTOLQOAD. . .

SI MB90 READI NG TAPE ON REEL READER.
SI MB90 READI NG TAPE ON REEL READER

SI MB90 REW NDI NG TAPE ON REEL READER.

TI CTACA (000)

TICTACA (004): RDC INTO CELL 099. AWAITING REPLY... <=== Message from job TI CTACA

PL390 Program Conpi | e under DOCS

F: \ NCR390\ TEST>COW TTT <=== Conpi |l e the program TTT. TXT usi ng COWP. BAT

COWVP. BAT

TTT

Conpi | e and Link for PL390/ S| MB90.
1 file(s) copied.

COWPI LI NG PROGRAM | N MEMBER TTT. TXT

PL390 COWPI LER STARTED. VER=1.4Z DATE=2004-02-23 Tl ME=21: 05: 05. 65
COWPI LI NG PROGRAM TI CTACTO <=== TICTACTO i s the program nane, specified in the source
SOURCE RECORDS READ = 1,135

PASS1 ERRORS
PASS2 WARNI NGS
PASS2 ERRORS

0
1
0

PL390 COWPI LER ENDED.

1 file(s) copied.

Listing copied to TTT.PRT <=== The nane of the listing file for the job

1 file(s) copied.

bj ect deck copied to TTT. OBJ <=== The name of the object deck for SIM390 (nmachi ne code)

Press any key to continue .

Use the "W key to toggle the display width of the |isting.
To exit the listing display, hit ESC.

Press any key to continue .







CONTENTS OF THE PACKAGE

The Zipped files expand to files in several directories.

Directory structure

NCR390

|

I

+----> TEST
I I

I I

| +----> PGV
I

|

I

|

+----> DOC
|

I

+----> PI X

SI M390 sinul ator and devices (RR, ST, etc).

NCR390 application prograns and related files.
PL390 conpiler and BAT files.
The LI ST program (text viewer).

Docunent ati on

Phot os of NCR390s, ads, etc (optional).

See the $README. TXT file for nore details.

I NSTALLATI ON PROCEDURE

1. Create a new folder (directory) for the package.

Recomended nane: NCR390.

2. Move the zipped package to that directory.

3. Unzip (deconpress) the package inplace using any unzi pper.
W nZip, PKUNZIP, or other utilities can be used for this.
WnZip is available for evaluation free of charge at:

WWW. Wi Nzi p. com

Speci fy "incl ude/ expand subdirectories" when unzi ppi ng.
The subdirectories should be autonmatically created.

The anount of disk space used by the package after installation
shoul d be about 13-15 negabytes.

Not hing will be added to the W ndows Registry or copied into

any Wndows directories.

No special DLLs are required or included.

4. The LI ST program (text viewer) should be copied to a
I ocation in your DOS/ W ndows PATH, such as "C\".
It is used for displaying the conpiled programlisting

with PL390C.

Exanpl e: XCOPY LIST.EXE C\
This will copy LIST.EXE to the C\ directory.




UNI NSTALL PRCCEDURE

Del ete the fol der where you placed the prograns and docunentati on.

We do not recommend ever deleting this package, since it
represents the function of an antique conputer, and m ght
be worth sonethi ng soneday. ..

Playing with these programs is not a trivial excercise. Let's face

it: Witing prograns in machine | anguage or a synbolic assenbler

type of language is not easy. Nor is learning a new conputer |anguage.
Wth this package, you can do either or both - code in machine

| anguage or in a synbolic |anguage (PL390).

Prior exposure to the NCR390 woul d be hel pful .

I've tried to make the operation of SIMB90 and PL390C as easy as
possible, and tried to make the docunentation as clear as possible.
However, when all is said and done, it's conplicated. But that's
the nature of this conmputer, and programming at the "bare netal"

| evel .

For those with NCR390 progranm ng experience, this software wll
probably be nostalgic, new, and somewhat difficult.

For those with no NCR390 programm ng experience, this software wll
probably be new and difficult.

But the point of all this is to revive an obsol ete conputer via
simul ation, and to have fun. Witing machi ne code or symbolic
code and running your prograns can be a lot of fun. That's

mai nly why this software was witten: To have fun.



COPERATI ONAL | NFORMATI ON

Ceneral :

"SI M390" is a DOS-based simul ator program which runs on a PC and
si mul at es an NCR390(R) computer which was in use during the
1960s.

"PL390C' is a DOS-based conpiler programwhich runs on a PC and
conpi | es PL390 source prograns. The conpiled output can be run
on the SIM390 sinul ator.

The PL390 | anguage is a post-1960s creation, and was not
used on the NCR390 conputer.
Its use is optional and is not required for running the sinulator.

Bot h programs can run from DOS pronpts under W ndows, or
in native DOCS.

COVPATABI LI TY:

SIMB90 and PL390C have been successfully tested with:
W ndows XP/Pro (DOS pronpt)

W ndows NT (DCS pronmpt)

W ndows ME (DOS pronpt)

W ndows 98SE (DCS pronpt)

W ndows 98 (DOS pronpt)

W ndows 95 (DCS pronpt)

PC/ DCS 7. X (Last PC/DCS rel ease from|BM - 1994)
M/ DOS 7. X (From M crosoft W ndows 9x)

SI MB90 and PL390C have *NOT* been tested with:

W ndows 3. X W ndows 2000 W ndows XP 64-bit

os/ 2 DR/ DOS FREEDOS MFT MWT  DOS/ 360
Appl es/ Macs Commodor es TI/99s WS 0s/ 390

Si ncl air 1000s Altairs Atlas mssile guidance systens
ENI ACs Eni gma Decoders Babbage Difference Engines

Tabl et PCs Programmabl e cal cul ators Cel | phones

DI SK SPACE REQUI RED:
About 5 negabytes for the system
Wth optional pictures, about 15 negabytes.

M NI MUM SYSTEM REQUI REMENTS:
There are -NO unusual or denmandi ng requirenments to
install and run these prograns as |ong as you have
an | BM conpat abl e PC and DCS.

Details are |isted bel ow

1. |IBMconpatable PC with 2 negabytes of nenory, and
a 486 CPU. (Not tested with a 386 or |ower CPU, but
wi || probably function correctly. The sinulator and
conpiler were conpiled at the "386" |evel.)

2. Ms/DCs or PC/ DCS.
DOS can be used froma Wndows pronpt or in native DOS node.
PC/DOS 7.0 and M5/ DOS 7.x (W ndows/98) were used
to devel op and test the prograns, but |ower versions
such as MS/DOS 6 or 5 will probably work fine.

3. A hard drive with about 5 negabytes of free space.
(Sone files are appended-to during operation causing
themto grow larger with each execution, but they can
be deleted or renamed, as desired.)

4. An editor to use for witing prograns, etc.



10.

The Ms/DCS "edit" program works well.
(I use SPF/ PC version 4.0.4 [1994 version] fromthe
CTC Cor poration, which also works well).

Afile viewer to view the disk files.
The program "LI ST. EXE" is included for easy view ng
in DOS node. Shareware. Author: Vernon Buerg.

A BAT file (L.BAT) is included which invokes
LI ST. EXE using the format "L fil enanme".
For exanpl e,

L RR

woul d display the contents of the RR file (the Reel
Reader paper tape file).

L SYSLOG

woul d di splay the contents of the SYSLOG file (the
System Log file).

520k of avail abl e conventional DOS nenory.

XVMS nenory: None needed.
"XMS nenory" spec for Wndows DOS icon: None (nhone needed).

DPM nenory: None needed.
"DPM nmenory" spec for Wndows DOS icon: Auto (none needed).

Envi ronnent: What ever your tailored environment needs.
"Environment" spec for Wndows DOS icon: 512 bytes (or nore).

Screen size: 43 or 50 lines.

The field is "Screen initial size" in the Wndows DOS icon.

The SIM390 "Status" output and sone of the HELP screens are | onger
than 25 lines. At a screen size of 25 lines, SIM390 will be difficult
to use, at tines.

"W ndows node" spec for Wndows DOS icon: Wndow or full screen.

SOFTWARE STATUS: Freeware.
AUTHOR: Dave Morton.
PROGRAMM NG LANGUAGE: COBQOL.
TRADEMARKS:

"NCR' is a trademark of the National Cash Register Conpany.
"NCR 390" is a tradenmark of the National Cash Register Conpany.



Cener al

The NCR390 was first introduced in 1960 by the National Cash Regi ster conpany (NCR)
and used by hundreds of organizations worldw de. It was al so used by the USAF in its
Mlitary Pay departnments to process payroll transactions and conpute pay entitlenments.
Paychecks were run by a different department using punched card output fromthe
NCR390. It woul d probably be classified as a mini-conputer for its tine.

The conputer used punched paper tape, punched cards, magnetic |edgers, a built-in
typewiter, and a console printer.

According to a nmagazine ad fromthat era, the NCR390 sold for $75,000 and | eased for
$1, 850/ nont h.

The conpany billed it as the "National 390".

It was, according to the ad,
an "electronic statistician",
an "el ectroni ¢ accountant",
an "el ectroni c mat hemati ci an",
an "electronic filing systeni, and
an "electronic reporter"”.

The conpany's address listed in the ad was:

The National Cash Regi ster Conpany
Dayton 9, Chio

NCR was evidently so large a presence in Dayton that no street address or PO box was
necessary. 5-digit zip codes had al so not yet been invented.

Later docunents referred to the conpany as "NCR', rather than "National" or "The
Nati onal Cash Regi ster Conpany", and the conputer as the "NCR 390". Here, it's referred
to as 1 word - the "NCR390".

Not e: The nodel of NCR390 | worked with was slightly different fromthe one in the ad.
The ad shows 2 reel readers (paper tape drives which used 2 reels). W had 1 reel
reader and 1 strip reader (no reels, no rewind capability on the strip reader).

The NCR390 was al nbst purely a "numeric" machine with no internal al phabetic
capabilities.

Using the typewriter keyboard, it was possible to type directly onto a | edger or w de
roll of paper. The conputer also had the capability to read punched cards on a

nmodi fied | BM 024 keypunch and type the card contents onto a nagnetic | edger. Neither of
these operations stored any information in the conputer's nenory. Therefore, all of its
conputer instructions deal with nunbers except for "read punched card - al pha" which is
a valid 390 instruction.

But agai n, reading al phabetic characters froma punched card did not store themin the
conputer's nmenory: it nmerely typed the characters onto a | edger, using the conputer's
built-in typewiter.



Description of Equi pnrent Which | Wrked Wth

Physi cal pieces of equi pnent:

Operator's console - with integrated I/ O equi prment.
Paper tape "reel" reader (like a tape drive).

Paper tape "strip" reader (no reels, no tape rew nd).
Card reader/punch - 1 unit - nodified | BM keypunch.
Paper tape punch.

S >N

Support equi pment :
1. Paper tape splicer from NCR (desk, splicer, glue, heater).
The paper tape sonetimes had to be spliced, when a section
of data needed to be inserted or del eted.
G ue and a splicer machine were used. The splicer machi ne
woul d apply heat and pressure to the splice, curing the splice.

El ectroni cs:
Solid state (no tubes), printed circuits but with
conponents sol dered to the boards (tranistors,
resistors, etc).

Menory type:
Magnetic core, hand wired - probably 9600 cores
(12 x 200 x 4).

Equi pment col or:
Tan (including the nodified | BM keypunch).

Paper tape col or:
G een.

Magneti c | edgers:
About 2 feet long by 1.5 feet w de,
if | remenber correctly...

Magnetic stri pes:
4 vertical magnetic stripes on the back of each

| edger. They contained a "line find" |ocation (for
the next line of printing on a new y-inserted magnetic
| edger), and data. | don't recall how nmuch data the

stripes could hold...

The AF pay records (known as "MPR s" - Mlitary Pay
Records) held 36 words (cells) of infornation.
according to AF form 1933 "MPR MAGNETI C STRI P DATA",
cells 164 thru 199 were the standard nenory | ocations
for the data to be read into or witten from

Sonetines the data fromthe magnetic stripes coul dn't
be read, and the current information fromthe pay
record woul d need to be keyed in, nmanually. AF form
1933 woul d then be used for receiving the handwitten
information, field by field, cell by cell, and woul d
serve as a source docunment for re-keying.

Consol e keyboards, buttons and keys:

Nurreri ¢ keyboard (upper keyboard) -
12-rows (colums) of 10 numbers, 0 - 9. 120 keys.

PLUS KEY - Enter numeric data or permit the programto continue.
M NUS KEY - Enter negative numnbers.
KIE - Keyboard Imedi ate Entry - unl ocked keyboard for

entering data, sinmilar to the old "request" key
on a 1052 console for an | BM 360.



MANUAL - Put conputer into single-step node (single
i nstruction execution node).

SI NGLE STEP - Executed 1 instruction.
This was cal |l ed "manual nobde".

RESUME PROGRAM - Di sconti nued manual node (single step),
resurmed nor mal operati on.

START 00 - Started program execution at cell
START 01 - Started program execution at cell
START 02 - Started program execution at cell
START 03 - Started program execution at cell
START 04 - Started program execution at cell
START 07 - Started program execution at cell

NpodEE

CARRI AGE TAB RI GHT.
CARRI AGE RETURN.
CARRI AGE - Actually, this referred to the bar which
held the |l edger in place - like a typewiter
bar and rollers hol ding the paper agai nst
t he pl at en.
First depression - Opened to accept a nagnetic | edger,
manual | y.
Second depression - Closed for printing on the | edger.

Typewiter keyboard (lower keyboard) -
Standard typewiter keyboard.
Text was output in normal typewriter fashion,
but not stored in the conputer's nenory or on
punched cards or tape.

Consol e Swi t ches:
OV OFF Switch. This turned the conputer on or off.

Punch Sel ector Switch - CARD (Card punch) or TAPE (paper tape punch).

Consol e Lights:

RDC - Read from consol e (nuneric keyboard).
HALT - A Halt instruction has been execut ed.
MANUAL - Step node.

COWAND - Known as a "Command" in 390 parl ance.
(Opcode) Known as an "Opcode" in sinmB90 parl ance.

2 binary groups of thin orange |ights as:
X XXXX <--- opcode |ights on consol e (orange)
Exanpl es:
"0 0011" neant "03" (HALT opcode).

"1 0100" neant "14" ( SUBTRACT opcode).
"0 0000" neant "00" (READ- CONSOLE opcode) .

ADDRESS - 3 binary groups of thin orange |ights as:

X XXXX XXXX <--- address |lights on consol e

Ex: "1 1001 0011" nmeant "current address = 193".
| E: 1 9 3 in deci mal

If the "Halt" |ight was on, that woul d nmean
"halt at address 193" under program control.
I E, the program has cone to a halt at address 193.



A program halt was nornal: It signaled

end-of-job if the Halt address (docunented in the
run book) was correct.

The only way to "end" a program on the NCR390 was
to issue a HALT command (halt operation code).
There was no "wait" opcode or supervisor call,

no wait state, no psw per se, no "end-of -job"
nmessage typed on the console, just a halt in cell
xxXx to tell you the job was done.

Paper Tape Punch Buttons:
EOT" s - end-of-tape synmbols (EOT"s) woul d be punched
until the key was rel eased.

Printing:
The printer was nore like a printing cal cul ator.
It printed nunbers on a roll of paper called the
"Tal ly Tape", or on nagnetic |edgers when the carriage
was noved to the | edger position.

Al lines of print were 12 digits or |ess, shown as
dol I ar anpunts with commas and a deci nal point,
right-justified and zero-suppressed.

Thi s nade dol |l ar amobunts easy to read, and prograns
and ot her output difficult to read.

Exanpl es:
Nunber Printed As
1 .01
400 4.00
70, 321 703. 21
051564990002 515, 649, 900. 02
123456789012 1, 234, 567, 890. 12

Wth a black and red ribbon, negative nunbers coul d be
optionally printed in red under program control.

Positive Nunbers:
The hi ghest positive nunber which could be stored in a cell
was 89 99 99 99 99 99 or 899, 999, 999, 999.
The above nunber was printed as:
8, 999, 999, 999. 99

Negat i ve Nunbers:
Negati ve nunbers were stored as 10' s-conpl enent nunbers.
The high-order (leftnost) digit was a 9.

Exanple: Mnus 1 (-1) was stored in a cell as...
99 99 99 99 99 99
Mnus 2 (-2) was stored in a cell as...
99 99 99 99 99 98

A negative nunmber was printed with the "credit" sign (CR
foll owi ng the nunber.

Exanple: Mnus 2 (-2) was printed as...
. 02CR

Wth a black and red ribbon, negative nunbers coul d be
optionally printed in red under program control.

The | owest negative nunmber which could be stored in a cell
was 90 00 00 00 00 00 or 900, 000, 000, 000 .
The above nunber was printed as:

1, 000, 000, 000. OOCR



L70055292954
180055380128

1000000
10,000.00
L311.12L20107
171060002959
1.81041353801463
171080001230
1.204600309.39
150860035940
1,210815900469
1,L710020099.76
30003030066
LZ200990308.69
120003990871

Portion of a Program Printed on a Tally Tape.

Al'l nunbers are "zero suppressed” to the left of the
deci mal point, and expressed as dollars and cents.
Note that the cell nunbers of the program

are not printed next to the instruction.

The programmer had to wite the cell nunbers

on the printout.

Digit Positions:
Positi on nunbers for each digit in a cell were nunbered
12 to 1, left to right.

| E: 12 1110 9 8 7 6 5 4 3 2 1.

Operating System
None.

Progranm ng Languages:
None.
Al'l conputer prograns were witten using machi ne | anguage,
with all addresses hardw red and non-rel ocat abl e.

Not e: The PL390C conpiler is now avail abl e, as of Decenber, 2001,
from Sal zburg Consul ting.
Progranms can be coded using synbolics, and 390 program
addresses can easily be changed by changi ng the source code
and reconpiling.

Sof t war e:
Software for the Mlitary Pay operation was supplied by the
Air Force Accounting and Finance Center, 3800 York Street,
Denver, Col or ado.

These were all stand-al one prograns, containing *no*
operating system

The prograns were on nylar tape (not paper tape), and
were blue on one side and red on the other. Ml ar tapes
were extrenely tough!

Procedure for running a Mlitary Pay program
Mount the official Air Force programon the Reel Reader.
Setup any ot her required devices.
Reset .






SIM390

Many peopl e have asked, "Now that the Personal Conputer era is firmy established,
and we're in at |east the 5th generation of PCs, when is soneone going to create a
simulator for a really OLD and EARLY conputer - |ike the NCR390 conputer?"

Conputer fans, the wait is finally over: SIM390 is here!!

"SI M390" is a DOS-based program which runs on a PC and simul ates an NCR390 conputer,
to the extent possible. Thi s program si mul ates as nmany NCR390 functions as
possi bl e, incl udi ng:

Nurreri ¢ keyboard entry (KIE and Read- Consol e)

PLUS KEY - Sinul ated as an "Enter" key, which achi eves the sane
effect as a "Plus" key.

M NUS KEY - Negative nunbers can be entered as 10' s-conpl enent
nunbers, or nunmbers preceeded with a mnus sign, using
the "Enter" key on the PC keyboard.

For other input sources (tape, card, magnetic |edger),
negati ve nunbers nust be in 10's-conpl ement format only.
For exanple, -2 can be entered fromthe keyboard as:

-2

999999999998
From tape, etc, -2 can be entered only as:

999999999998

Aut hentic print format

Start keys (START 00 t hrough START 07, entered as *00 or S00, etc)
Manual Mbde (no automatic program executi on)

Instruction Step (when in Manual Mode)

Resume Program (from Manual Mode)

Idle state (Reset key)

Halt state

Al'l 390 devices except magnetic | edgers

Rewi nd tape on Reel Reader



Unl oad tape on Reel Reader (rew nd and di snount)
Mount new tape naned xxx (copies file xxx to Reel Reader or
Strip Reader file)

Mount new cards naned xxx (copies file xxx to card file)

New t ape (nmanual | y-mount ed new tape from anot her DOS pronpt)

New cards (manual | y-repl aced new cards in the hopper from
anot her DGCS pronpt).

Punching EOT' s onto paper tape with the tape punch button

Punching ER s and EWs with printing

Sel ector switch for punched cards or punched paper tape

Carri age tabbing and returning

Carri age open/close functions

For ms- advance function

Manual or automatic printing and/or punching

Typewriter keyboard entry (manual typing)
Typing via the instruction "Read Card Al phanunerics”

Future.....
Si nul ate magnetic card operation, if | can |locate the
progr anmi ng Specs.

Enhanced functionality supplied by the simulator but not
avail abl e on the 390 incl udes:

*

Identify a "Job" by coding a Jobnanme on the input tape
(the tape containing the programn.

If a Jobnane is specified, all console output fromthe
390 programwi Il be prefixed with the Jobnane.

A "MOUNT" command for tapes and cards, to copy a file to
to the sinmulated tape drive or card reader.

Aut omati c Vol une Recognition (AVR) at startup tine.

If tapes or cards are already | oaded when the simulator
starts, it detects them and displays information on
the consol e for each devi ce.

A "System Reader" function for reading prograns and
Job information from Reel Reader or Strip Reader tapes.
The user enters "START RDRn" or "S RDRn" to start a
Syst em Reader.

An "Aut ol oader" capability, elimnating the requirenent
to enter a 12-digit "Read Paper Tape" conmand for | oading
a program

Usi ng t he Autol oader feature, the machi ne | anguage code
for loading the programinto the conputer only needs to
be entered once - not every time the programis execut ed.
The Aut ol oader function can al so be specified to | oad the
first instruction found, load it into cell 0, and turn
control over to cell O for execution.

Ability to print in "authentic" node, or in "programformt"
nmode. |IE, the systemw || print using commas and peri ods
(authentic node), or print each cell as pairs of digits
(programformat node).

A systemlog file (SYSLOG to |og the execution of
the program and consol e activity.



Programrun-tine statistics at end-of-job including
el apsed tinme and cpu tine.

Enhanced runti ne checki ng of programinstructi ons and data
with a "program check” operation if an error is found.

For exanple, "division by zero" is suppressed, reported,
and causes the programto fail, rather than proceeding with
incorrect results.

Attenpting to execute the opcode "99", for exanple, would
al so trigger the program check sequence.

Directives to the simulator in the tape input file.
Exanpl es:
TRACE ON
* conmment |ines
bl ank Ii nes
Suppl ying directives in the tape input file with the program
elimnates having to manual |y key themin.

A "HELP" command and a " PRI NT HELP' conmand.
The HELP command lists all SIM390 commands and their syntax.
The PRI NT HELP command wites the HELP file to HELPPRT. TXT on di sk.

A "CLEAR' comrand to clear all menory cells, setting themto zero.

Debuggi ng features such as:

Display cells

Edi t cells

Di spl ay menory in groups (lower, upper, all)

Take a snapshot dump (save nenory and status to disk)

Display a flowtrace of the |ast 20 instructions

Exhi bit the contents of 1 cell repeatedly during
program execution

Address-stop function (stop at address nnn)

Addr ess-reference-stop function

Start a program at **any** address, not just 00, etc.

Manual node (step) for single-instruction rate

Print-step node - 1 line of printing per
"Enter key" depression

Trace instructions on the console

Log the trace output on disk

|f avail abl e, include source code with the trace

Di splay the current status of the program

CPU-| cop detection with optional programresunption.
This prevents prograns from | oopi ng endl essly during
unat t ended operati on.

Qutput-limt detection and warni ng.
This feature prevents a mal functioni ng program from
erroneously witing large quantities of data to di sk,

filling the disk drive. The user can cancel the job,
or permt the operation to continue until the next
war ni ng.

The ability to interrupt a 390 program duri ng execution
by sinply depressing the "shift" key.

This is especially useful for |ooping prograns, or for
debuggi ng.

The ability to resune a programfromwhere it left off,
after being interrupted by an external interrupt (intentional)
or running out of cards in the card reader.

An "EQJ" (end-of-job) command and opcode to end a 390 program
now, fromthe programor fromthe consol e.

On the NCR390, if you wanted to end a programearly, you
coul d RESET the conputer, or power it OFF.

If the programwanted to end itself, it would issue a HLT



(Halt) command, or rewind the RR tape endl essly, causing the
systemto freeze.

Nei t her met hod was very el egant.

The SIM390 EQJ conmand is a nore user-friendly way of ending a
program

* A "CANCEL" command and opcode (similar to the EQ] conmand).
A "VER' command to display the current version of SIM90.
* A"DT" command to display the current date and time.
A "D A" comand to display the nanes of active jobs.
* A"D U command to display the nanes and status of the I/O units.

* SIMB90 stats including el apsed tinme, CPU tinme, and
CPU- busy percentage tine.

* The ability to input paper-tape data in "data" format
(12 contiguous digits as done with the original 390) or
“program’ format (6 pairs of digits separated by bl anks for
ease of view ng, as a SIM390 enhancenent).
The "program' format is the sane format as described in the
progr anm ng nmanual .

* Upper or |ower-case console entries.

* Y2K conmpatability for presentation of the current date and
the conpil e date.
(Date wi ndow. 19xx = 60-99. 20xx = 00-59.)

* "Always On" advanced technol ogy (the 390 can't be
turned off). The simulator (SIM90) can be ended, but
the conputer has no power-off swtch.

Oper ati onal Not es:
Conpi | er: M crof ocus COBOL, 3.2.20, 1994.
The SI M390 source is named "SI M390. CBL".

The SI M390 program can be run fromany drive in any directory.
To run SIM390, at the C > pronpt, enter the foll ow ng:
=====> C. >si nB90 (or sinB90. exe)

This will execute the DOS program "SI MB90. EXE".
The di sk drive can be any disk drive.

The dynami cally cal |l ed program "SI M390H. EXE" is al so
used by SIMB90 (for the "HELP" command).

It is not linked with the main program and nust be
|l ocated in the sane directory as Sl M390. EXE .

SI MB90OH uses the SYSHELP file to display the hel p, which
must al so be in the sanme directory.

390 application prograns and data nay be | ocated anywhere,
but the SIMB90 "MOUNT" command (for mounting tapes and cards)
expects the prograns and data to be |located in directory "PGW".

Input to your 390 program can cone from several sources.
The Reel Reader (file "RR").

The Strip Reader (file "ST").

The Card Reader (file "CR").

The keyboard via the directive "KIE" fromthe
keyboar d.

=@ =



Not e: Magnetic | edgers are not supported at this time
due to a |l ack of docunentati on.

Interrupting a 390 program
To interrupt an executing 390 program do one of the foll ow ng:

Depress the left or right SH FT key or CTRL key or ALT key.

This is useful in programtesting, |ooping, etc to break out of
the program and return control to the SIM90 CS.

Endi ng a 390 program
To end a 390 program whi ch has not halted or needs to
be term nated for some reason, enter:
eoj
...at a halt or any other stopped state (ldle, K E etc.).

Cancel ling a 390 program
To cancel a 390 program which has not halted or needs to
be term nated for sone reason, enter:
cancel or can
...at a halt or any other stopped state (ldle, K E etc.).

Endi ng SI MB90 (ending the sinulator):
To end SIM390 and obtain statistics, enter:
exit --0r--
endsim es, quit, bye
.at a halt or any other stopped state (Idle, KIE etc.).

Cancel | i ng SI M390:
Depress "Ctrl-c" or "Ctrl-break".
You nust have "break on" in DOS node for this to function.
To turn breaks on, at a DOS pronpt, enter the follow ng
DOS conmand: break on

Exanpl e of turning on breaks: C:.>break on <ENTER>

| nput s:
Keyboard
Reel Reader RR
Strip Reader ST
Card Reader CR
Magneti c | edger M

*New tape or cards (dynami ¢ nanme from MOUNT conmand)
Disk file copied to RRIST/CR for tape nmount or

new cards
*System hel p SYSHELP
Cut put s:

Consol e CRT di spl ay
Punched paper tape TP
Punched cards CcP
Reel Reader RR - when nounting a new tape
Strip Reader ST - when nmounting a new tape
System printer SYSPRI NT
System typewiter SYSTYPE

*System log file SYSLOG

*Trace | og SYSTRACE - opti onal

*Snapshot dunp SYSSNAP - opti onal

* = Additional file for SIMB90 usage.



Devi ce Equat es:

Recor d

Lengt h

------- 390------- -------PC------ --PC-
Nurreri ¢ keyboard Keyboard 80
Printer CRT di spl ay 80
Printer Disk file "SYSPRI NT" 81
Typewiter KB Keyboard 80
Typewriter CRT di spl ay 80
Typewriter Disk file "SYSTYPE" 81
Reel Reader Disk file "RR 80
Strip Reader Disk file "ST" 80
Card Reader Disk file "CR 80
Card Punch Disk file "CP" 80
Tape Punch Disk file "TP" 80
Magneti c | edger Disk file "M" 80
*New tape or cards (dynam ¢ nane from cnd) 80

Disk file copied to RRST/CR for tape nount
or new cards.

Used by the MOUNT command to mount a new tape
on the Reel Reader or Strip Reader, or

pl ace new cards in the card reader.

Exanple: MRR TTT. OBJ

*System hel p SYSHELP 81
*System | og SYSLOG 81
*Trace | og SYSTRACE 81
*Snapshot dunp SYSSNAP 81

* = Additional file for SIMB90 usage.

Note: The MOUNT (M comrand copies a file to RR ST, or CR and
informs SIMB90 of the new tape (or cards). The "NEWAP" (new tape)
conmand tells SIMB90 that a new "tape" file has been copied to RR

or ST by the operator using DOS or Wndows, or that the old tape

can be used. Copying the file plus NEWTAP is the equival ent of a MOUNT
conmand. The same is true for the "NEWARDS' command.

The NEWTAP/ NEWCARDS and MOUNT commands OPEN t heir respective devices.
If the tape or card devi ce was unl oaded (ULD RR/ST/CR), the file on
the device is flushed and nust be refreshed.

If a progranm ng error caused the systemto close the device, the
file is flushed and must be refreshed.

Ent eri ng NEWITAP/ NEWCARDS wi t hout refreshing the file using DOS or
Wndows will not acconplish anything if the file has been flushed

by SI M390. However, a MOUNT command can be issued to nount a new file
on the devi ce.

Oper ating system note for NEWAP/ NEWCARDS:

Under W ndows/ XP and ot her operating systens which utilize file
protection, a SIM390 file (such as RR) cannot be repl aced/refreshed

by an outside nethod, such as copy-and-paste, or the COPY command of

M5/ DOS when SIMB90 is running and the card reader is OPEN. Therefore,

with nore nodern operating systems, copying nust occur when the file

has been closed via the ULD (UNLOAD) conmand. If an external refresh

of the file is desired, first UNLOAD the file, then copy the new file

to the existing one, then issue the NEWAP/ NEWCARDS command. The alternate









EXAMPLE 1: PORTION OF SI M390 EXECUTABLE PROGRAM EXAMPLE

ECT
ECT <=== LEADI NG EOT SYMBOLS FOR REALI SM
ECT

<=== BLANK LI NES PERM TTED AND | GNORED
* THHS IS A COWENT.... <=== COMVENT LI NE
* TRACE COFF <=== COMVAND COMMENTED QUT
* STEP ON <=== COMVAND COMVENTED OUT

JOB TI CTACA <=== OPTI ONAL JOBNANE
TRACE ON <=== OPTI ONAL DEBUGE NG COMVAND

PROGFMI <=== SPECI FI ES " PROGRAM FORVAT" | NPUT TO SI M390.
THI S FORVAT CONSI STS OF A 3-DIG T PROGRAM ADDRESS
IN COLUMNS 1-3, FOLLOAED BY THE | NSTRUCTI ON AS
6 PAIRS OF DIG TS AS SHOMAN BELOW
THE ADDRESS FI ELD I N COLUMNS 1-3 | S TREATED AS A
COMMENT BY SI MB9O.

END- OF- WORD (EW SYMBOLS NEED NOT BE USED.
END- OF- WORD | S ASSUMED FOLLOW NG EACH 12-DIG T FI ELD.

END- OF- RECORD ( ER) SYMBOLS, WHERE PRESENT, | MVEDI ATELY
FOLLOW ON THE NEXT OUTPUT RECORD | N COLUWN 1.

END- OF- TAPE (EOT) SYMBOLS BEG N I N COLUWN 1.

AUTOLOAD 05 10 01 99 00 02 <=== OPTI ONAL AUTOLOAD COMVAND
FOR LOADI NG PROGRAM | NSTEAD
OF KEYING I T I N EVERY TI ME.
"S RDR1" OR "S RDR2" CONSOLE COMVANDS
W LL START THE READER, LQOAD
THE AUTOLQAD | NSTRUCTI ON, AND HONOR
ALL OTHER COMVANDS, SYMBCLS, AND
DI RECTI VES.

COLUWNS 1-80 - "PROGRAM FORVAT" (SI MB90 ENHANCEMENT)
COL 1 - ADDRESS FI ELD.
THE ADDRESS | S TREATED AS A * COMVENT* BY S| M390.

CCOL 6 - | NSTRUCTI ONS AND DATA

COL 26 - OPTI ONAL COMMENTS

ADR | NSTRUCTI ON OPTI ONAL - COVVENTS



001 09 00 02 03 00 35 CLEAR BOARD. | NI TI ATE NEW GAVE RESET
002 05 14 00 99 02 03 BOARD. XXX123456789.

003 05 40 00 00 00 01  WORK3

004 00 00 99 99 00 05 RDC. GET SQUARE NUMBER FOR HUMAN ENTRY
005 16 00 99 08 22 25 CHECK FOR VALI D REPLY (1 - 9)

006 15 00 12 99 86 13 DETERM NE SQ NBR FOUND, OR | NCREMENT.
007 17 13 94 00 04 25 FOR TYPED PRI NTOUT OF COVPUTER W N

008 00 00 00 00 00 10 CONSTANT 10
009 00 00 00 00 00 01 CONSTANT 1
010 00 00 00 00 09 00 CONSTANT FOR | NSERT " A"
011 00 00 00 00 09 00 CONSTANT FOR | NSERT " B"

197 17 10 02 00 99 23  COPY...
1908 15 03 59 27 20 05 COMPARE. . .

ER <=== END- OF- RECORD SYMBOL

EOT <=== END- OF- TAPE SYMBOLS
ECT
ECT

end of file

COLS 1-80 - DATA FORMAT. ..
NOTE THAT "TRACE ON', ETC, ARE SI M390 ENHANCEMENTS.
THE CELL ADDRESS ON THE RIGHT IS A COMMENT, NOT AVAI LABLE
ON THE ORI G NAL NCR390.

END- OF- WORD (EW SYMBOLS NEED NOT BE USED.

END- OF- WORD | S ASSUMED FOLLOW NG EACH 12-DIA T FI ELD.
END- OF- RECORD ( ER) SYMBOLS, WHERE PRESENT, | MVEDI ATELY
FOLLOW ON THE NEXT QUTPUT RECORD | N COLUWN 1.

END- OF- TAPE (EOT) SYMBOLS BEG N I N COLUWN 1.

DATAFMT <=== SPECI FI ES " DATA FORVAT" | NPUT TO SI M390
TRACE ON <===
TRACE OFF <=== S| M390 COMVANDS
TRACE ON <===
Cca 1

COLS 1-12 - | NSTRUCTI ONS AND DATA

COL 16 - OPTI ONAL COMVENTS

030000000002 1
030000000003 2






Qut put fromthe SIMB90 "HELP' command

---------- SI MB90 COMVANDS  ---------- SYSHELP LVL 08-27-2006
CONSCLE COMVANDS - OPERATI ON:
XXXI'Y MEANS  TYPE EI THER ' XXX OR 'Y'.

EXAWPLE: HELP/H MEANS
TYPE El THER ' HELP' OR 'H .

COMVAND DESCRI PTI ON
HELP/ H DI SPLAY HELP | NFORVATI ON
PRI NT HELP VWRI TE HELP | NFO TO FI LE FOR PRI NTI NG  HELPPRT. TXT
VER DI SPLAY S| MB90 PROGRAM VERSI ON
? OR STATUS DI SPLAY 390 STATUS
DT OR DT DI SPLAY CURRENT DATE AND TI ME
DA OR DA DI SPLAY ACTI VE JOBS
DU OR DU DI SPLAY 1/0O UNI TS
D SYS DI SPLAY SYSTEM FI LE QUTPUT COUNTS
ENDSIM OR. .. END THE SI MULATOR
ES/ EXI T/ QUI T/ DONE/ END/ BYE
EQJ END A 390 JOB
CANCEL/ CAN CANCEL A 390 JOB
JOB XXXXXXXX G VE A JOBNAME TO A PROGRAM WHI CH WAS

ENTERED FROM THE CONSOLE SO THAT PROGRAM
RESPONSES ARE EASI ER TO FOLLOW

RESET/ RES/ R RESET 390 (S| MULATES THE 390 ' RESET' KEY)

KI E/ K REQUEST KEYBOARD ENTRY (KB | MVEDI ATE ENTRY)
STARTI NG AT CELL 0, | NCREMENTI NG BY 1.
UNLOCKS KEYBOARD FOR DATA ENTRY | NTO MEMCRY.
USE ' RESET' COVMAND TO END | NPUT.
SEE ALSO ' E. COMMAND (EDIT) TO SPECI FY CELL(S)
FOR ENTERI NG DATA | NTO MENCRY.

( START PROGRAM EXECUTI ON AT CELL...)

*00 / SO0 START 00
*01 / SO1 START 01
*02 / S02 START 02
*03 / S03 START 03
*04 /| S04 START 04
*Q7 | SO7 START 07
** NNN START AT ANY ADDRESS ( NNN)
STEP/ ST [ ON OFF] TURN MANUAL MODE OV OFF. DEFAULT = STEP OFF.
" I NSTRUCTI ON STEP* MODE VI A ENTER KEY.
MANUAL/ VAN [ ON] TURN MANUAL MODE ON ( SAME AS ' STEP ON ).
" I NSTRUCTI ON STEP* MODE VI A ENTER KEY.
RESUME/ RP [ PR RESUME PROGRAM FROM MANUAL MODE ( STEP OFF)

* NOTE: THE ' MOUNT® COMVAND CAN BE USED I N PLACE OF ULD/ copy/ NEVKXX.

RWD  [RR] REW ND REEL READER TAPE. LEAVE RR FI LE OPEN.

UNLOAD XX ( SEE ULD)

ULD RR/ ST/ CR UNLOAD TAPE OR CARD FILE, CLOSE AND CLEAR
THE FI LE.

TO OPEN A NEW FI LE, USE MOUNT OR
NEWTAP/ NEWCARDS COMVAND.

NEWTAP  RR NEW TAPE 1S ON REEL READER. OPEN THE FI LE.
DO 'ULD RR, COPY FILE TO RR W TH DOS/ W N,



NEWTAP ST

NEWCARDS

THEN ' NEWTAP RR .

NEW TAPE 1S ON STRI P READER. OPEN THE FI LE.
DO ' ULD ST', COPY FILE TO ST W TH DOS/ W N,
THEN ' NEWTAP ST' .

NEW CARDS ARE | N HOPPER. OPEN THE FI LE.

DO ' ULD CR, COPY FILE TO CR WTH DOS/ W N,
THEN ' NEWCARDS' .

*NOTE: TAPES AND CARDS MOUNTED USI NG THE ' MOUNT* COVIVAND ARE
OBTAI NED FROM THE ' PGM DI RECTCRY.

FOR EXAMPLE: C:\ NCR390\ SI M PGM TTT. OBJ

MOUNT EXAMPLE: M RR TTT. OBJ

M RR, XXXXXXXX[ . EEE]

M ST, XXXXXXXX[ . EEE]

M CR, XXXXXXXX[ . EEE]

PEOT/ PE

PTAPE
PCARD

TYPE

/ *

CAR/ C
TAB
RET
ACF/ FF

PRTAUTH PRTA
PRTPROG PRTP

START/ S RDR1

START/ S RDR2

PTC [ ON OFF]

MOUNT " TAPE" W TH FI LENAME XOOOXXXXX] . EEE]

IN THE ' PGM DI RECTORY ON REEL READER AND
OPEN THE ' RR FI LE.

TAPE REMAI NS MOUNTED UNTI L REPLACED OR

UNL QADED.

MOUNT " TAPE" W TH FI LENAME XXXXXXXX[ . EEE]

IN THE ' PGM DI RECTOCRY ON STRI P READER AND
OPEN THE ' ST* FILE.

TAPE REMAI NS MOUNTED UNTI L REPLACED OR

UNL QADED.

MOUNT " CARDS" W TH FI LENAME XXXXXXXX[ . EEE]
IN THE ' PGM DI RECTORY | N CARD READER HOPPER AND
OPEN THE 'CR FI LE
CARDS REMAI N MOUNTED UNTI L REPLACED OR
UNL OADED.

PUNCH EOT' S ON TAPE (EOT BUTTON ON TP PUNCH)

SET PUNCH SW TCH TO "TAPE" (DEFAULT SETTI NG
SET PUNCH SW TCH TO " CARDS"

GO | NTO TYPI NG MODE (390 TYPEWRI TER) .
STORE TYPED DATA I N DI SK FI LE ' SYSTYPE' .
END TYPI NG MODE

CARRI AGE OPEN CLOSE TOGGLE

CARRI AGE TAB TO NEXT TAB

CARRI AGE RETURN TO TAB 0

ADVANCE CONTI NUOUS FORMS ( FORM FEED)

PRI NT | N AUTHENTI C MODE (NNN, NNN, . . .) ( DEFAULT)
PRINT I N PGM FORVAT MODE (NN NN NN NN...)

START SYSTEM READER1 FOR AUTOLOAD FUNCTI ON.

RDR1 READS TAPE FROM DEVI CE RR ( REEL READER) .

(EXAMPLES: S RDR1 - START RDR1)

[ NOTE: MEMORY | S CLEARED BEFORE READER BEG NS
READI NG TAPE. ]

START SYSTEM READER2 FOR AUTOLOAD FUNCTI ON.

RDR2 READS TAPE FROM DEVI CE ST (STRI P READER) .

(EXAMPLES: S RDR2 - START RDR2)

[ NOTE: MEMORY | S CLEARED BEFORE READER BEG NS
READI NG TAPE. ]

PROCESS TAPE COMVANDS / DON T PROCESS TAPE
COMVANDS ( TAPE COMVANDS | N TAPE | NPUT STREAM) .

DEFAULT = PTC ON.

NOTE: "AUTOLCAD' | S ALWAYS HONORED WHEN READ BY

A READER, REGARDLESS OF THE PTC SETTI NG

*** CONSCLE COMVANDS - PROGRAMM NG DEBUGGE NG * **

DESCRI PTI ON

TRACE/ TRC/ TR/ T [ ON OFF] TURN TRACE OV OFF ( TRACE ON SCREEN) .



LOGTRACE/ LT [ OV OFF]

SOURCE/ SRC [ ON/ OFF]
STEPP [ ON OFF]
RPP

D NNN [ - NNN|
E NNN [ - NNN|

CLEAR/ CLR

DUVP [ ALL]
DUVP L
DUVP U

SNAP

D FLOW

EX [ NNN/ OFF]
ASTOP [ NNN/ OFF]
RSTOP [ NNN/ OFF]

(SHI FT/ CTRL/ ALT KEY)
(SH FT + ENTER KEY)

DEFAULT = TRACE CFF.

LOG TRACE | NFO ON/ OFF | N SYSTRACE (DI SK) .
DEFAULT = LOGIRACE OFF.

TURN SOURCE STMI' TRACE OV OFF (W TH TR OR LT).
DI SPLAYS PORTI ON OF SOURCE AFTER | NSTR.
DEFAULT = SOURCE OFF.

TURN PRI NT- STEP MODE OV OFF. DEFAULT=STEPP OFF.
"ENTER KEY" DI SPLAYS 1 PRINT LINE | F "STEPP ON'.
TURN PRI NT- STEP MODE OFF

DI SPLAY CELL(S) NNN-NNN
EDI T CELL('S) NNN- NNN

CLEAR MEMORY - SET ALL CELLS TO ZERO

DI SPLAY ALL CELLS (000-199)
DI SPLAY LOAER MEMORY (000- 099)
DI SPLAY UPPER MEMORY (100- 199)

SAVE A SNAPSHOT DUMP OF MEMORY | N SYSSNAP

DI SPLAY LAST 20 | NSTRUCTI ONS

EXH BI T CELL NNN OFF DURI NG EXECUTI ON
ADDRESS  STOP ON CELL NNN OFF
REFERENCE STOP ON CELL NNN OFF

RESUME THE PROGRAM AFTER AN EXTERNAL | NTERRUPT
FROM THE PO NT OF | NTERRUPTI ON

EXTERNAL | NTERRUPTS ***

DESCRI PTI ON

I NTERRUPT 390 PROGRAM
I NTERRUPT PRI NTI NG OR READ- CONSCLE

THE 390 APPLI CATI ON PROGRAM | S | NTERRUPTED, AND CONTRCL | S
RETURNED TO THE OPERATOR THE SI MULATOR W LL THEN ACCEPT

CONSCLE COMVANDS.

THIS IS AN " EXTERNAL | NTERRUPT" .

ANY ONE OF THE KEYS -

SH FT OR CTRL OR ALT - NMAY BE USED.

THE 390 PROGRAM CAN BE RESUMED FROM THE NEXT | NSTRUCTI ON

W TH THE " RXX" COMVAND.

FOR CAUSI NG AN | NTERRUPT DURI NG PRI NTI NG OR READ- CONSOLE,
THE *SHI FT* KEY MJUST BE DEPRESSED AT THE SAME TI ME AS THE
*ENTER* KEY | S DEPRESSED.

*** VALI D COMWANDS, SYMBOLS AND DI RECTI VES | N TAPE | NPUT ***
NOT ALL COVMANDS, ETC, ARE VALID I N TAPE | NPUT.
THESE ARE THE VALI D ONES FOR TAPE | NPUT.

---TAPE | NPUT: VALI D COMVANDS- - -

PRTA/ PRTP
PTAPE/ PCARD
TRACE. . .
LOGTRACE. . .
SQURCE. . .
STEP/ MANUAL
RESUME

EX NNN OFF
AUTOLOAD. . .

DESCRI PTI ON
PRI NT | N AUTHENTI C MODE / PROGRAM FORVAT MODE
SET PUNCH SW TCH TO TAPE/ CARDS

TRACE QV OFF ( TRACE PROG EXECUTI ON ON SCREEN)
LOGTRACE QV COFF (DI SK QUTPUT OF TRACE)

SOURCE OV OFF (FOR TRACE OR LOGTRACE)

MANUAL MODE (| NSTRUCTI ON STEP) ON OR OFF

RESUMVE PROGRAM ( VANUAL MODE OFF)

EXH BI T CELL NNN DURI NG PROGRAM EXECUTI ON, OR OFF
FOR AUTOLOADI NG PROGRAMS W TH A SYSTEM READER



FORVAT: AUTCLOAD RR/ST OR ...
FORVAT: AUTCLOAD NN NN NN NN NN NN
VHERE NN... IS A VALID "READ TAPE" | NSTRUCTI ON

FOR THAT TAPE DRI VE, SUCH AS "05 10 01 99...".

"AUTOLOAD RR/ ST" READS RR OR ST, AND LOADS THE FI RST
390 | NSTRUCTI ON FOUND ON THE TAPE | NTO CELL O AND
EXECUTES I T.

CAN BE | NVOKED ONLY BY A ' START READER COMVAND.
AFTER THE AUTOLOAD COMVAND | S EXECUTED, THE READER
ENDS, AND THE PROGRAM | S | N CONTROL.

ANY SUBSEQUENT AUTOLOAD COMVANDS ARE | GNORED UNTI L
A READER | S STARTED FOR THAT DEVI CE.

AUTOLOAD MUST BE THE *LAST* COMVAND | N TAPE | NPUT.

---TAPE | NPUT: VALID SYMBCLS- - -

ER
ECT

END- OF- RECORD SYMBOL
END- OF- TAPE SYMBOL

---TAPE | NPUT: VALI D DI RECTI VES- - -

*

( SPACES)
JOB XXXXXXXX
PROGFMTI
DATAFMI

COWMVENT LI NE
BLANK LI NE

JOBNAME (8 CHARS)

FOR TAPE | NPUT FORMAT ' 12 34 56 78...' (DEFAULT)
FOR TAPE | NPUT FORMAT ' 12345678. . ."

*** RUNNI NG SOVE NCR390 PROGRAMS ***

NOTE: ALL PROGRAMS ARE DEVI CE- DEPENDENT AND MUST BE RUN ON THE
DEVI CE SPECI FI ED (RR, ST, OR CR).

' RDR1' READS TAPE FROM THE REEL READER (RR).

' RDR2' READS TAPE FROM THE STRI P READER ( ST).

SI MULATOR  C: \ NCR>SI M390
C. \ NCR>COWVP xXxX

COWPI LER

DESCRI PTI ON

EXECUTES S| MULATOR FROM A DOS PROWPT
COWPI LES PL390 PROGRAM xxx. TXT

---390 APPLI CATI ON PROGRAMS- - -

HELLOWORLD

Tl CTACTCE

S

--END OF HELP- -

M RR
M CR,
S

%9%

DI SPLAYS ' HELLO WORLD ON CONSOLE.
USES REEL READER AND CARD READER

, HELLO. OBJ MOUNT ' HELLO WORLD PROGRAM TAPE ON RR
HELLOCR. TXT MOUNT CARDS | N CARD READER HOPPER
RDR1 START READER TO READ PROGRAM ON RR

PLAYS TI CTACTCE. 111111111=END OF GAME.
USES REEL READER AND CARD READER

, TTT. OBJ MOUNT Tl CTACTCE PROGRAM TAPE ON RR

, TTTCR. TXT MOUNT CARDS | N CARD HOPPER
START READER TO READ TTT PROGRAM ON RR



Cetting Started

How to play TicTacToe using SI M390

Print these instructions for handy reference.

Thi s procedure explains howto play TicTacToe running a program
witten for the NCR390 conputer, running under SIM90.

The programwas witten in NCR390 machi ne | anguage in 1968.
The program nanme (file nanme) on disk is RRTTTA

1. Go to a DOS pronpt from Wndows or native DCS.
For exanple: C\>

2. Change directories to the directory where SIM390 is | ocated.
For exanple: C:\>cd NCR390
C:\ NCR390>cd TEST
C. \ NCR390\ TEST>

3. Type "TTTA" without the quotes.
The batch file TTTA. BAT will be executed.
Program RRTTTA wi | | be | oaded.

4. Follow the instructions on the screen.
The human al ways noves first.

Squar e nunbers are: 1
4
7

0 U1 N
©© o w

5. To display the program s status, type "?" or "STATUS".
To display nmenory, type "DUWP [ALL]" or "DUWP L" or DUWP U".
To display 1 cell, type "D nnn" (cell nunber).

To edit 1 cell, type "E nnn" (cell nunber), and type the new
contents of the cell.

To single-step the programusing the Enter key, type "STEP ON'.
To display a trace of the programas it executes, type "TRACE ON'.
For hel p, type "H' or "HELP".
6. To end the 390 program type "EQJ".
7. To end the SIMB90O sinulator, type "EX T".
8. SIMB9O will wite output to SYSLOG and SYSPRI NT.
After SIMB90 has ended, to view SYSLOG SYSPRINT, type:
L SYSLOG
L SYSPRI NT

To view the contents of the Reel Reader (file RR), type:
L RR




To view the contents of the Card Reader (file CR), type:

L CR
C:. >cd ncr390\test <==== CHANCE DI RECTORI ES TO THE SI M390 PROGRAM
C. \ NCR390\ TEST>ttta <==== KEY "TTTA" TO EXECUTE THE TI CTACTOE BAT FI LE

SI MB90 STARTED AT 10-27-2003 12:19:27
SI M390 VERSI ON 1. 3N

SIMB90 TO | NTERRUPT 390 PROG, PRESS SHI FT, CTRL, OR ALT.

SI M390 FOR HELP, TYPE 'H OR HELP.

SI MB90 READY.

SI M390 | DLE.

START RDR1 <==== START READER1 ( REEL READER) TO READ |N THE PROGRAM
S| M390 READER STARTED ON TAPE DRI VE RR

SI M390 RR: JOB TI CTACA JOBNAME (TICTACA IS TI G TAC- TOE W TH AUTOLOA
SIMB90 JOB TI CTACA STARTED.

SI M390 RR: PROGFMI DATA IN THI'S FILE IS I N " PROGRAM FORVAT" (DI
SI MB90 PROGRAM | NPUT FCORMAT SELECTI ON ACCEPTED.
SI M390 RR: PRTA PRI NT | N " AUTHENTI C FORMAT" MODE

SI MB90 PRI NT- AUTHENTI C MODE ACCEPTED.
SI M390 RR: AUTOLOAD 05 10 01 99 00 02 FORMERLY KI E ENTRY BY OPERATOR
SI MB90 EXECUTI NG PROGRAM VI A AUTOLOAD. . .

SI MB90 READI NG TAPE ON REEL READER.
S| M390 READI NG TAPE ON REEL READER
SI MB90 REW NDI NG TAPE ON REEL READER

TI CTACA (000)

TICTACA (004): RDC I NTO CELL 099. AWAI TI NG REPLY. ..

5 <==== YOU SELECT SQUARE 5 ON THE TI C- TAC- TOE BOARD

TI CTACA (099) .05 <==== THE COMPUTER ECHOS YOUR MOVE
TI CTACA (009) .01 <==== THE COVPUTER RESPONDS W TH SQ 1
TICTACA (004): RDC I NTO CELL 099. AWAI TI NG REPLY. ..

1 <==== YOU SELECT SQUARE 1 ON THE BOARD

TI CTACA (099) .01 <==== SQUARE 1 AGAIN - ALREADY OCCUPI ED
TI CTACA (098) 1,234,567.89 <==== P| CK A DI FFERENT SQUARE
TICTACA (004): RDC I NTO CELL 099. AWAI TI NG REPLY. ..

2

TI CTACA (099) .02

TI CTACA (139) .08

TICTACA (004): RDC I NTO CELL 099. AWAI TI NG REPLY. ..

3

TI CTACA (099) .03

TI CTACA (138) .07

TICTACA (004): RDC I NTO CELL 099. AWAI TI NG REPLY. ..

4

TI CTACA (099) .04

TI CTACA (140) .09 <==== THE MACHI NE' S W NNI NG MOVE
TI CTACA (021) 1,111, 111. 11 <==== THE MACHI NE WON

TI CTACA (002) 3,111, 103. 33 <==== SQUARES OCCUPI ED AND VACANT
TICTACA HALT IN CELL 118. PRESS ENTER TO CONTI NUE. ..

TI CTACA (000)

TI CTACA (004): RDC I NTO CELL 099. AWAITI NG REPLY. ..

SI MB90O STATUS AT 10-27-2003 12:20: 26

SI M390 STARTED AT 10-27-2003 12:19:27

SIMB90 VERSION = 1. 3N COWPI LED ON SEP 30, 2003, 13.18.12
SI M390 JOBNAME = TI CTACA

SI MB90 SYSTEM STATE = RDC

SI M390 SCURCE DI SPLAY = COFF

SI MB90 TRACE DI SPLAY = OFF

SI M390 LOGTRACE = OFF

SIMB90 EXHIBIT = OFF




SI MB90 REFERENCE STOP = OFF

SI MB90 RESUME ADDRESS = NONE.

SI MB90 MANUAL MODE (S| NGLE- STEP) = OFF

SI MB90 PRI NT- STEP MODE = OFF

SI MB90 PRI NT MODE = AUTHENTI C

SI MB90 PROCESS TAPE COMMVAND | NPUT = ON

SI MB90 PUNCH SW TCH POSI TI ON = TAPE

SI MB90 CARRI AGE = CLOSED, POSITION = TAB 0

SI M390 CPULOOP- OPS- CT- WARN = 7,000, 000
SI M390 DI SK QUTPUT BYTE COUNT = 7,776
SI M390 DI SK OUTLI M CT- WARN = 25,000, 000

SI MB90 CURRENT-I NST = (004) 00 00 99 99 00 05
SI MB90 EXTNDED- | NST = (004) 00 00 099 099 000 005

SIMB90 RR FI LE STATUS: OPEN = Y, RR POSI TION = 1
SI M390 ST FILE STATUS: OPEN = Y, ST POSITION = 1
SIMB90 CR FI LE STATUS: OPEN = Y, CR POSITION = 1
SI M390 TP FI LE STATUS: OPEN = Y, TP POSITION = 1
SIMB90 CP FI LE STATUS: OPEN = Y, CP POCSITION = 1
SI M390 | NSTRUCTI ON COUNT = 1,188

SI M390 ELAPSED TI ME = 59. 5900 SECS = 0.99 M NS
SIMB90 CPU TI ME = 0. 0003 SECS = 0.00 M NS
SI MB90 RATE = 960, 000 | NST/ CPU SEC

SIIMBOO - - - = === s m e

TICTACA (004): RDC | NTO CELL 099. AWAI TI NG REPLY. .

DUMP ALL

SI MB90 DUMP REQUEST ACCEPTED.
(000) 00 00 00 00 00 00
(001) 09 00 02 03 00 35
(002) 00 00 00 00 00 00
(003) 00 00 00 00 00 00
(004) 00 00 99 99 00 05
(005) 16 00 99 08 22 25
(006) 15 00 12 99 86 13
(007) 17 13 94 00 04 25
(008) 00 00 00 00 00 10
(009) 00 00 00 00 00 01
(010) 00 00 00 00 09 00
(011) 00 00 00 00 09 00
(012) 00 00 00 00 00 01
(013) 12 00 02 03 08 20
(014) 12 01 21 02 08 97
(015) 00 00 00 00 00 01
(016) 12 00 02 03 08 20
(017) 12 01 21 02 08 97
(018) 18 10 15 12 02 19
(019) 09 00 03 03 00 04
(020) 15 10 03 00 89 14
(021) 00 01 11 11 11 11
(022) 15 10 99 00 06 25
(023) 15 01 02 24 26 49
(024) 00 00 00 01 00 00
(025) 01 00 99 99 14 04

(197) 17 10 02 00 99 23
(198) 15 03 59 27 20 05
(199) 00 00 00 00 00 00

TI CTACA (004): RDC | NTO CELL 099. AWAITI NG REPLY. . .

TI CTACA (099) . 00
TI CTACA (099) . 00
TICTACA (004): RDC I NTO CELL 099. AWAI TI NG REPLY. ..
D 001

(001) 09 00 02 03 00 35
TICTACA (004): RDC I NTO CELL 099. AWAI TI NG REPLY. ..
HELP
TICTACA (004): RDC I NTO CELL 099. AWAI TI NG REPLY. ..
EQJ
SIMB90 JOB TI CTACA ENDED VI A CONSOLE COVMAND AT 10- 27- 2003
SI MB9O | DLE.

12: 21: 338.




S| M390 ENDSI M COMVAND ACCEPTED

SI MB90 REEL- READER RECORDS (RR) = 477
SI MB90 STRI P- READER RECORDS (ST) = 0
SI MB90 CARD- READER RECORDS (CR) = 0
SI MB90 | NPUT RECORDS = 477

SI MB90 TAPE- PUNCH RECORDS (TP) = 0
SI MB90 CARD- PUNCH RECORDS  (CP) = 0
SI MB90 ERRCRS = 0

SI MB90 | NSTRUCTI ON COUNT = 1,192

SI MB90 ELAPSED TI ME
SI M390 CPU TI ME 0. 0008 SECONDS
SI MB90 CPU BUSY 0. 00%

S| M390 STARTED AT 10-27-2003 12:19: 27

SI MB90 ENDED AT 10-27-2003 12:21: 36.

129. 0700 SECONDS 2.15 M NUTES

0. 00 M NUTES

C: \ NCR390\ TEST>L SYSLOG
C: \ NCR390\ TEST>L SYSPRI NT
C: \ NCR390\ TEST>L RR

C:\ NCR390\ TEST>L CR




How to enter and run a program usi ng Sl M390

Thi s procedure explains howto enter and run a program coded in
NCR390 nmchi ne | anguage, and run it under SIM90.

The programis *NOT* saved.

This is for native **MACHI NE LANGUAGE** progranms - not
prograns witten in the PL390 synbolic | anguage.

1. Go to a DOS pronpt. For exanple: C\>

2. Change directories to the directory where SIM390 is | ocated.
For exanple: C:\>cd NCR390\ TEST
C. \ NCR390\ TEST>

3. Type "SI M390" wi thout the quotes.

4. Type "K' or "KIE".
This will permt Keyboard |Inmediate Entry.
The systemw || respond wth:

SIM390 (000): KIE - CELL 000

5. Enter your program using 1 to 12 digits per cell, followed by
the Enter key.
The KIE routine will begin with cell 0, and increment 1 cell
at a time, each time you press the Enter key.

To hel p prevent unwanted | oops, use a HALT instruction (Opcode 03)
at the end of your program

Exanpl e: This programw ||l add 2 entered nunbers and print the

result. It will then halt.

Cells 18 and 19 will hold the 2 nunbers.

Cell 20 will hold the sum of the 2 nunbers.

Cell 00 reads the console for the 2 nunbers
(operator entry).

Cell 01 adds the 2 nunbers, placing the sumin cell 20.

Cell 02 prints the sumlocated in cell 20.

Cell 03 halts the program Press Enter to continue.
The next address after the HALT is cell O00.

Cell Data

000 000018190001 (00 00 18 19 00 01)
001 170018192002 (17 00 18 19 20 02)
002 010020201403 (01 00 20 20 14 03)
003 030000000000 (03 00 00 00 00 00)

6. Wien finished, type "R' or "RESET".

7. Type "*nn" to run your program where nn is the starting cell.
NN nust be one of the follow ng: 00, 01, 02, 03, 04, or O07.

To run the program above, key in "*00":
SI M390 | DLE.
*00




Crl key, or the Alt key, or the Shift key.

To display the programis status, type "?" or "STATUS".

To display nenory, type "DUWP [ALL]" or "DUWP L" or DUMP U".
To display 1 cell, type "D nnn" (cell nunber).

To edit 1 cell, type "E nnn" (cell nunber), and type the new
contents of the cell.

To single-step the programusing the Enter key, type "STEP ON'.

To display a trace of the programas it executes, type "TRACE ON'.

For help, type "H' or "HELP".
9. To end the 390 program type "EQJ".

10. To end the SIM390 sinulator, type "EXI T".

SI MB90 STARTED AT 09-03-2002 07:26:12
SI M390 VERSION 1.3C

SIMB90 TO | NTERRUPT 390 PROG, PRESS SHI FT, CTRL, OR ALT.
SIMB90 FOR HELP, TYPE 'H OR HELP
SI MB90 READY.
SI MB9O | DLE.
R
SI MB90 RESET COMVAND ACCEPTED
SI MB90 | DLE.
K
SIMB90 (000): KIE - CELL 000
000018190001

(000) 181, 900. 01
SIMB9O (001): KIE - CELL 001
170018192002

(001) 1,700, 181, 920. 02
SIMB90 (002): KIE - CELL 002
010020201403

(002) 100, 202, 014. 03
SIMB90 (003): KIE - CELL 003
030000000000

(003) 300, 000, 000. 00
SIMB90 (004): KIE - CELL 004
R

SI MB90 RESET COMVAND ACCEPTED

SI MB9O | DLE.

D 000- 004
(000) 00 00 18 19 00 01
(001) 17 00 18 19 20 02
(002) 01 00 20 20 14 03
(003) 03 00 00 00 00 00
(004) 00 00 00 00 00 00

SI MB9O | DLE.

*00

SI MB9O START 00

SIMB9O (000): RDC INTO CELL 018. AWAI TI NG REPLY. ..

11

(018) 11
SIMB90 (000): RDC | NTO CELL 019. AWAI TI NG REPLY. . .
1

(019) .01
(020) 12




SI MB90 (000): RDC | NTO CELL 018. AWAITI NG REPLY. ..

25
(018) .25
SIMB90 (000): RDC INTO CELL 019. AWAI TI NG REPLY. ..
26
(019) .26
(020) .51

SIMB90 HALT IN CELL 003. PRESS ENTER TO CONTI NUE. . .

-

SIIMBGO0! - - - o oo ol i s s o oo s s
SI M390 STATUS AT 09-03-2002 07:28:20

SI MB90 STARTED AT 09-03-2002 07:26:12

SI M390 VERSION = 1.3C COWPILED ON AUG 05, 2002, 05.04.17
SI M3B90 JOBNAME = (

SI M390 SYSTEM STATE = HLT

SI MB90 TRACE DI SPLAY = OFF

SI M390 LOGTRACE = OFF

SIMBO0 EXHIBIT = OFF

S| M390 ADDRESS STOP = OFF

SI M390 REFERENCE STOP = COFF

SI M390 MANUAL MODE ( SI NGLE- STEP) = OFF

SI M390 PRI NT- STEP MODE = OFF

SIMB90 PRI NT MODE = AUTHENTI C

SI M390 PROCESS TAPE COMVAND | NPUT = ON

SI MB90 PUNCH SW TCH PCSI TI ON = TAPE

SI M390 CARRI AGE = CLOSED, POSITION = TAB 0

SI MB90 CPULQOOP- OPS- CT- WARN = 7,000, 000
SI M390 DI SK OUTPUT BYTE COUNT = 8, 586
SI MB90 DI SK QUTLI M CT- WARN = 25,000, 000

SI MB90 CURRENT-| NST = (003) 03 00 00 00 00 OO0
SI M390 EXTNDED- | NST = (003) 03 00 000 000 000 000

SI M390 RR FI LE STATUS: OPEN = Y, RR POSITION = 1
SIMB90 ST FI LE STATUS: OPEN = Y, ST POSITION = 1
SI M390 CR FI LE STATUS: OPEN = Y, CR POSITION = 1
SIMB90 TP FI LE STATUS: OPEN =Y, TP POSI TION = 1
SI M390 CP FI LE STATUS: OPEN = Y, CP POSITION = 1
SI MB90O | NSTRUCTI ON COUNT = 8

S| M390 ELAPSED TI ME = 128. 4700 SECS = 2.14 M NS
SIMB90 CPU TI ME = 0. 0006 SECS = 0.00 M NS
SI MB90 RATE = 13, 333 | NST/ CPU SEC

Sl L L L T T e

SIMB90 HALT IN CELL 003. PRESS ENTER TO CONTI NUE. . .
TR

SI M390 | NVALI D REPLY. FOUND 'tr'. RE-ENTER

SIMB90 HALT IN CELL 003. PRESS ENTER TO CONTI NUE. . .
SI MB90 (000): RDC | NTO CELL 018. AWAI TI NG REPLY. ..
TR

SI M390 REPLY MUST BE 0 TO 12 DIA TS, OR A SI M390 COMVVAND.
SIMBOO FOUND "tr'.

SI MB90 (000): RDC | NTO CELL 018. AWAI TI NG REPLY. ..
TRACE ON

SI M390 TRACE DI SPLAY NOW ON

SI M390 (000): RDC INTO CELL 018. AWAI TI NG REPLY. ..

2
(018) .02
SIMB90 (000): RDC | NTO CELL 019. AWAI TI NG REPLY. . .
3
(019) .03

SIMB90 TRC (001) 17 00 18 19 20 02  (001) 17 00 018 019 020 002

SIMB90 TRC (002) 01 00 20 20 14 03  (002) 01 00 020 020 014 003
(020) .05

SIMB90 TRC (003) 03 00 00 00 00 00  (003) 03 00 000 000 000 000

SIMB90 HALT IN CELL 003. PRESS ENTER TO CONTI NUE. . .

SIMB90 TRC (000) 00 00 18 19 00 01  (000) 00 00 018 019 000 001

SIMB90 (000): RDC I NTO CELL 018. AWAI TI NG REPLY. ..




SI MB90 STARTED AT 09-03-2002 07: 26: 12
SIMB90 VERSION = 1.3C COVPI LED ON AUG 05, 2002, 05.04.17
SI MB90 JOBNAME = ( NONAME)

SI MB90 SYSTEM STATE = RDC

SI MB90 TRACE DI SPLAY = ON

SI MB90 LOGTRACE = OFF

SIMB90 EXHI BI T = OFF

SI MB90 ADDRESS STOP = OFF

SI MB90 REFERENCE STOP = OFF

SI MB90 MANUAL MODE (S| NGLE- STEP) = OFF

SI MB90 PRI NT- STEP MODE = OFF

SI MB90 PRI NT MODE = AUTHENTI C

SI MB90 PROCESS TAPE COMMAND | NPUT = ON

SI MB90 PUNCH SW TCH POSI TI ON = TAPE

SI MB90 CARRI AGE = CLOSED, POSITION = TAB 0

SI MB90 CPULQOOP- OPS- CT- WARN = 7, 000, 000
SI M390 DI SK OUTPUT BYTE COUNT = 14,013
SI MB90 DI SK QUTLI M CT- WARN = 25,000, 000

SI MB90 CURRENT-| NST = (000) 00 00 18 19 00 01
S| MB90 EXTNDED- | NST = (000) 00 00 018 019 000 001

SIMB90 RR FI LE STATUS: OPEN = Y, RR POSI TION = 1
SI M390 ST FILE STATUS: OPEN = Y, ST POSITION = 1
SIMB90 CR FI LE STATUS: OPEN = Y, CR POSI TION = 1
SI M390 TP FI LE STATUS: OPEN = Y, TP POSITION = 1
SIMB90 CP FI LE STATUS: OPEN =Y, CP POSI TION = 1
SI M390 | NSTRUCTI ON COUNT = 13

SI MB90 ELAPSED TI ME = 173.5700 SECS = 2.89 M NS
SI M390 CPU TI ME = 0. 0609 SECS = 0. 00 M NS
SI MB90 RATE = 213 | NST/ CPU SEC

SIMBOO = - === = s omm el

SI M390 (000): RDC | NTO CELL 018. AWAI TI NG REPLY. ..

EQJ

SI M390 JOB (NONAME) ENDED VI A CONSOLE COMVAND AT 09- 03-2002 07: 29: 16.
SI MB9O | DLE.

ES

SI MBS0 ENDSI M COVMAND ACCEPTED

S| MB90 REEL- READER RECORDS (RR) = 0
SI M390 STRI P- READER RECORDS (ST) = 0
S| MB90 CARD- READER RECORDS (CR) = 0
SI MB90O | NPUT RECORDS = 0

SI MB90 TAPE- PUNCH RECORDS  (TP) = 0
SI M390 CARD- PUNCH RECORDS (CP) = 0
SI M390 ERRCRS = 0

SI M390 | NSTRUCTI ON COUNT = 13

SI MB90 ELAPSED TI ME
SI M390 CPU TI ME 0. 0611 SECONDS
SI MB90 CPU BUSY 0. 03%

S| M390 STARTED AT 09-03-2002 07:26:12

SI MB90 ENDED AT 09-03-2002 07:29:19.

186. 9700 SECONDS 3. 11 M NUTES

0. 00 M NUTES

Not e on numeric val ues: Negative numbers begin with a "9" in
the first digit position. For exanple, 999, 999, 999,999 = -1 on
the NCR390 (and SI M390).

Note: Cell O can be used by any program However, if using the
PL390C conpi |l er, the assuned begi nni ng address of the program

is cell 1. Wether |oading such progranms manual ly or automatically,
| oadi ng must begin at cell 1 unless an ORG statenment has been used
to offset the | oad address to a hi gher address.

This is sinply to avoid clobbering cell 0, which was used for

| oadi ng the program




How t o code, save, and run a program usi ng SI M390

Thi s procedure explains howto enter and run a program coded in
NCR390 nmchi ne | anguage, and run it under SIM90.

The programis *SAVED* for |later nodification and re-use.

This is for native **MACH NE LANGUAGE** progranms - not
prograns witten in the PL390 synbolic | anguage.

Using any text editor, create a newtext file in the NCR390\ TEST
directory.

Code a programin NCR390 machi ne | anguage using the format
described in $DOCSI M2 (see al so bel ow).

Colums 1, 6, and 26 are the inportant col um nunbers,
The Address (ADR) field is | GNORED by SI M390.

Exanpl e:

COLUWNS 1-80 - "PROGRAM FORNVAT" ('SI MB90 ENHANCEMENT)
COL 1 - ADDRESS Fl ELD ( TREATED AS A COMMENT BY

Sl MB90)

CCOL 6 - | NSTRUCTI ONS AND DATA

COL 26 - OPTI ONAL COMMVENTS

ADR | NSTRUCTI ON OPTI ONAL - COVVENTS

001 09 00 08 10 00 02 CLEAR CELLS 8-10.

002 00 00 08 09 00 03 READ FROM CONSOLE | NTO CELLS 8 AND 9
003 17 00 08 09 10 04 ADD CELLS 8 AND 9, ANSWER IN CELL 10
004 01 00 08 10 14 05 PRI NT CELLS 8, 9, 10

005 03 00 00 00 00 01 HALT. GO TO CELL 1.

ER

EOCT

EOT

Save the program (text file).

Copy the programto file RR (Reel Reader).

Go to a DCS pronmpt (eg, C\> ).

Change directories to the directory where SIMB90 is |ocated.
For exanple: C:\>cd NCR390\ TEST

C: \ NCR390\ TEST>

Type "SI MB90" without the quotes.




This will permt Keyboard |Immedi ate Entry.
The systemwi |l respond wth:

SIM390 (000): KIE - CELL 000

Enter the 12-digit instruction to | oad your programfromRR or ST
and hit ENTER
For exanple: 051001990002 ENTER

Type "R' or "RESET".

Type "*00" (for START-00) to run your program
Your programwi || be |oaded via the instruction you entered into
cell 00 via the KIE routine.
For exanple: SIM90 |DLE.
*00

If you need to interrupt the program (|l ooping, etc), depress the
Ctrl key, or the Alt key, or the Shift key.

To display the program s status, type "?" or "STATUS".
To display nenory, type "DUMP [ALL]" or "DUMP L" or DUWMP U'.
To display 1 cell, type "D nnn" (cell nunber).

To edit 1 cell, type "E nnn" (cell nunber), and type the new
contents of the cell.

To single-step the programusing the Enter key, type "STEP ON'.
To display a trace of the programas it executes, type "TRACE ON'.
For help, type "H' or "HELP".

To end the 390 program type "EQ".

To end the SIM390 sinmul ator, type "EXIT".

Note on numeric val ues: Negative nunmbers begin with a "9" in
the first digit position. For exanple, 999, 999,999,999 = -1 on
the NCR390 (and SI MB90).

Note: Cell O can be used by any program However, if using the
PL390C conpi |l er, the assuned begi nni ng address of the program

is cell 1. Wether |oading such progranms manual |y or autonatically,
| oadi ng nust begin at cell 1 unless an ORG statenent has been used
to offset the | oad address to a higher address.

This is sinply to avoid cl obbering cell 0, which was used for

| oadi ng the program

How t o code, save, conpile and run a program usi ng PL390C and

SI M390




HELLO WORLD

Thi s procedure explains howto enter and run a program coded in
the PL390 synbolic | anguage, and run it under S| M90.

The programis SAVED for |ater nodification and re-use.
The BAT files used for conpiling are:

COWP. BAT - Conpile and Link.
COWPGO. BAT - Conpile, Link and Co.

COWP. BAT does not copy the object deck to the RR file.
COWPGO. BAT *does* copy the object deck to the RR file.

W will use COVWPGO. BAT.
SI MB90 should not be running for COMPGO to work correctly.

"HELLO WORLD" Program

1. Create a new file naned HELLOCR TXT. Edit the file and enter 1 |ine
of text containing the follow ng, starting at colum 1:

HELLO WORLD! !

This will be your displayed message which will appear on the screen.
2. Using any text editor, create a new text file in the NCR390\ TEST

directory called HELLO TXT .

This will be your source program

3. In the HELLO TXT file, enter the program shown bel ow.
Stay within colums 1 through 76.

"HELLO WORLD" programin disk file HELLO TXT:

[ Col ums]
[1 8 12 76]
* TH S PROGRAM TYPES "HELLO WORLD' FROM A CARD.

PROGNAVE PHELLO

PUNCH JOB JHELLO

PUNCH PRTA PRI NT | N AUTHENTI C MODE
PUNCH AUTOLOAD 05 10 01 99 00 01

[1 8 12 76]

BEG N EQU * /* THI'S IS WHERE THE PROGRAM STARTS - CELL 1

REW ND RWD /* REWND RR

TYPEI T RCA /* READ CARD APLHA (TYPE)

HALT ~ HLT /* HALT

DONE  EQJ /* END OF JOB

4. Save the program source file HELLO TXT to di sk.
5. Go to a DOCS pronpt. For exanple: C\>

6. Change directories to the directory where SIM390 and
your program are | ocated.




C: \ NCR390\ TEST>

7. For a conpile and execute (conpile, link and go):
Type "COWPGO HELLO' without the quotes. No TXT suffix.

Exanpl e: C: \ NCR390\ TEST\ >COVPGO HELLO

The compiler will read the file HELLO TXT and process it.

The execut abl e out put (nmachi ne | anguage) called HELLO OBJ shoul d be
created by the conpiler and copied to the Reel Reader (file RR).

If the conmpile is OK SIMB90 will be invoked autonatically.

8. You are now runni ng SI M390.

Mount the cards in the card reader:
Type "M CR, HELLOCR. TXT" and <ENTER>

Exanpl e:  SI MB90 | DLE.
M CR, HELLOCR. TXT <ENTER>

Type "START RDR1" and <ENTER>.

Exanpl e:  SIM390 | DLE.
START RDR1 <ENTER>

The "HELLO WORLD' execut abl e program (HELLO OBJ) will be | oaded and execut ed.

The nessage "HELLO WORLD!!" will be read fromthe card reader (file CR) and
di spl ayed on the screen.

9. If you need to interrupt the program (| ooping, etc), depress the
Crl key, or the Alt key, or the Shift key.

To display the programi s status, type "?" or "STATUS".

To display the system s unit names and status, type "D U'.
To display |ower nmenory, type "DUWP L".

To display 1 cell, type "D nnn" (cell nunber).

To display cells zero thru five, type "D 000-005".

To edit 1 cell, type "E nnn" (cell nunber), and type the new
contents of the cell.

To single-step the programusing the Enter key, type "STEP ON'.
To display a trace of the programas it executes, type "TRACE ON'.
For help, type "H' or "HELP".

10. To end the 390 program type "EQJ".

11. To end the SIMB90 sinulator, type "EXI T".

Note on numeric val ues: Negative nunmbers begin with a "9" in
the first digit position. For exanple, 999, 999,999,999 = -1 on
the NCR390 (and SI MB90).

Note: Cell O can be used by any program However, if using the
PL390C conpi |l er, the assuned begi nni ng address of the program

is cell 1. Whether |oading such prograns manual ly or autonatically,
| oadi ng nust begin at cell 1 unless an ORG statenent has been used
to offset the | oad address to a higher address.

This is sinmply to avoid cl obbering cell 0, which was used for




1 - 76 Text
77 - 80 Opti onal sequence nunber.
Printed on the input listing,
not printed on the "conpile”
part of the listing (1st part).
1 - 6 Li ne Nane (optional)
7 Bl ank
8 - 10 Synbol i ¢ Operation Code
11 Modi fier for some Synbolics
12 - 76 Oper ands and conment s
8 - nn Conpi l er directive (such as "PUNCH")
nn - 76 Oper ands and comment s

1 8 12
aaaaaa SSS 00000--->76 Basic |ine format
Exanpl e:
PRTTOT PRT TOTAL1 THRU TOTAL9
13

aaaaaa sssf 00000--->76 Line format with Synbolic nodifier (f)
Exanpl e:
PRTTOT PRTM TOTAL1 THRU TOTAL9

aaaaaa = Line Nane

SSss = Synbol i c Operation Code

f = Synbolic Mdifier

o] = (Operand
1 8 12 or 13

nane opcode operands and conments




The PL390 Language

0001 09 00 02 03 00 35 342 BEGIN CLR BOARD THRU WORK3 GOTO CPYCOD /*CLEAR BOARD, WORK3

343
344 * 002
345 * CELL 002 = PROGRAM NI AFTER CELL © AUTOLOAD
0002 05 14 00 99 03 03 346 LOADUM RPT INTO 100 THRU 199 AT-END REWIND /*LOAD UPPER MEMORY
0002 347 BOARD --- RENAMES LOADUM <=== THE TTT BOARD AFTER LOAD DONE
348
349 * 003
0003 05 40 00 00 00 01 350 REWIND RWD GOTO BEGIN /*REWIND TAPE ON REEL READER
0003 351 WORK3 --- RENAMES REWIND /*RE-USE CELL FOR WORK
352
353 * 004
0004 00 00 99 99 00 05 354 ENTRY RDC REPLY /*GET HUMAN'S MOVE

Cener al

The NCR390 conputer was progranmed in machi ne | anguage during
its |lifespan, which extended from 1960 to the early 1970s. There
was no | anguage or conpiler avail able.

The PL390 | anguage and conpiler were witten in 1968/ 1969 by
Dave Morton for the NCR390 conputer, for running on an | BM
System 360 nmi nfranme conputer. |n 2001, the conpiler was
transferred fromthe mainframe to the PC, and the conpiler and
| anguage i nproved.

Al t hough the | anguage and conpil er never saw use on the NCR390
conputer, they can be used with the NCR390 sinul ator program "SI M90".

The conpiler (PL390C) is a DOS-based program which transl ates the
PL390 | anguage i nto NCR390 nmchi ne | anguage, using a PC runni ng
M5/ DOS or PC/DOS (native DOS, or in a Mcrosoft Wndows DOS pronpt
wi ndow). The conpil er produces both a Ilisting and an object file.
The object file can be read into the NCR390 sinul ator program and
execut ed.



I
|
| PL390 |
| source [
| pr ogram [
I I
I I
| XXX. TXT [
I I
dococoocoococonooo +
I
I
I
\%
Fomme e eeaaaa +
| |
| PL390C | A Wndows DOS pronpt (command pronpt),
| conpi | er | or a PC running native DOS.
| | BAT files COW and COVPGO wi | |
| | execute the PL390C conpiler.
I I
| PL390C. EXE [
I I
ococcooccoocococooo +
I
|
I
\%
fococooocoocococ +

I
obj ect deck |
(disk file) [
cont ai ni ng |
NCR390 nmachi ne|
| anguage code |

I
XXxx. OBJ [
I
dococoocoococonooo +
|
I
|
Y,
ococcooccoocococooo +
SI MB90 W ndows DOS pronpt (conmmand pronpt),
(NCR390 or a PC running native DOCS.

si mul at or)

SI M390. EXE

Fi gure 1.
Program data flow from source deck to NCR390 sinul ator.



BAT files available for conpiling PL390 source prograns

COW. BAT - Conpile - SIMB90 can be up or down
COWPGO, BAT - Conpile and Go - SIM390 shoul d be down

When usi ng COWP. BAT, SIM390 can be up and running. The object deck is
copied to nane. OBJ and can be | oaded by the user from SIM90 by using
t he MOUNT conmand.

When usi ng COVPGO. BAT, SI MB90 shoul d be down. The conpil er copies the
obj ect deck to name.OBJ *and* to the Reel Reader (used by SI M90),
and then invokes SIMB90. If the sinmulator is running, the object deck
cannot be copied unless the RRfile is first closed. Also, a second

i nstance of SIM390 will be invoked, causing probl ens.

Programs can typically be conpiled in just a few seconds.

Note that it is not necessary to wite a programin PL390 and conpile
it, inorder to run a programon the sinulator. Prograns witten in
nati ve NCR390 machi ne | anguage can be run on the sinmulator. However,
witing a programin PL390 is nuch easier than than witing a program
i n machi ne | anguage.

The PL390 | anguage approxi mates a bl end of assenbl er | anguage
and COBOL, with 1 line of source code generating 1 |line of
obj ect code (with sone exceptions). The | anguage does not
support copi ed code, nmacros, or nulti-line statenents.

Thi s document assunes that conpiled prograns will be run

on the SIMB90 sinulator, and includes operational and programm ng
notes to that effect. Differences between the operation of the
SIMB90 program and the NCR390 are |isted where applicable.

The basic format of the |anguage is:

1 - 76 Text
77 - 80 Opti onal sequence nunber.
Printed on the input |isting,
not printed on the "conpile"
part of the listing (1lst part).
1 - 6 Li ne Nane (optional)
7 Bl ank
8 - 10 Synbol i ¢ Operati on Code
11 Modi fier for some Symbolics
12 - 76 Oper ands and comments

Conpi l er directives (such as "PUNCH")
8
directive operand coments (thru col 76)

1 8 12

aaaaaa SSS 00000------ >76 Basic |ine format
nane op operands--->76 Basic |ine format
1 8 13

aaaaaa sssf 00000------ >76 Basic |ine formt

name opm operands--->76 Basi c |ine format



Exanpl e:

PRTM

1 8 12
PRTTOT PRT TOTAL1 THRU TOTAL9 (wi t hout opcode nodifier - PRT)
Exanpl e:
1 8 13
PRTTOT PRTM TOTAL1 THRU TOTAL9 (with opcode nodifier -
aaaaaa = Line Nane
SSs = Synbol i c Operation Code
f = Synbolic Mdifier
o] = (Operand
1 8 12 or 13
nane opcode operands and conments
Cols 1 8
PROGNAME PLXLANGL
Cols 1 8
PUNCH PRTA PRI NT I N AUTHENTI C MODE
PUNCH AUTOLOAD 05 10 01 99 00 01  OPTI ONAL
Cols 1 8 12
BEG N EQU * /* TH S | S WHERE THE PROGRAM STARTS
READT2 RPT 100 THRU 199 LOOPED
REW ND RAD GOTO I NI T /*REW ND RR
RwWL /*RWL. RENAVES REW ND
WORK1  WRK / *WORK CELL

*THHS IS A COWENT STMI
* AND THIS IS A COMWENT STMI /*EVMBEDDED COMVENT

UNUSED / *UNUSED CELL
STINNT EQU *
INNT  CPY CON1 | NTO FACTOR. . ..

ORG 007 /*ORG TO CELL 7
STO07 EQU *

CON1 DAT 123
CON2 DAT 456
FACTOR DAT 322
Fi gure 2.

Exanpl e of PL390 source code EXAMPLEL. TXT with col um nunbers



PL390 COWPI LER VER 1.4U PLXLANGL

ADDR OBJECT CCDE STMI'  SOURCE STATEMENT 09- 02- 2002 01: 17
1 PROGNAME PLXLANGL
2
3 PUNCH PRTA PRI NT | N AUTHENTI C
4 PUNCH AUTCOLOAD 05 10 01 99 00 01
5
0001 6 BEGN EQU * /* TH'S I S WHERE THE PROGR
0001 05 14 00 99 01 02 7 READT2 RPT 100 THRU 199 LOOPED
0002 05 40 00 00 00 05 8 REWND RWD GOTO INI'T /*REW ND RR
0002 9 RW === /*RW. RENAMES REW
0003 00 00 00 00 00 00 10 WORK1T WRK / *WORK CELL
11 *THIS IS A COMVENT STMr
12 * AND THIS IS A COMVENT STMI /* EMBEDDED
0004 00 00 00 00 00 00 13 UNUSED / * UNUSED CELL
0005 14 STINNT EQU *

WARNI NG - NI ADDRESS (006) PO NTS TO A NON- PROCEDURE LI NE.
W 0005 17 10 07 00 09 06 15 INNT  CPY CON1 | NTO FACTOR. . ..

0006 00 00 00 00 00 OO0 +
0007 16 ORG 007 /*ORG TO CELL 7
0007 17 STO7 EQU *

0007 00 00 00 00 01 23 18 CONL DAT 123
0008 00 00 00 00 04 56 19 CON2 DAT 456
0009 00 00 00 00 03 22 20 FACTOR DAT 322

21
22
23
1 WARNINGS IN THI S COWPI LE
NO ERRORS IN THI'S COWPI LE
Fi gure 3.

Exanpl e of PL390 conpiled listing fromexanple above,
produced by the PL390C conpiler. Text has been truncated
to fit page.

Note that the begi nning address by default is *CELL 1*, not cell O.
A programmay begin at Cell 0 if an ORG statenent specifies it.
Namel y: ORG 0

One line of PL390 text creates 1 line of object code, with the
exception of the follow ng statements: EQU, ORG and "---".
Those statenents do not generate object code, and are
explained in the Details section. (The ORG statenent generates
obj ect code of all zeros for cells between its start and end).
Addi tionally, comment statenments, blank |lines, and conpil er
directives do not generate object code.

Note: "Object code" in this context neans 390 nachi ne code.
The PUNCH conpiler directive generates a statement which is

pl aced in the object deck, but it may or may not be a 390
machi ne instruction, and therefore, may or may not be "object
code".



Starting Address

The assuned first address is *CELL 1* (not cell 0). If an AUTOLOAD
statenent is punched, the object code specified will be | oaded

into cell 0 by the sinulator and executed, after a Reader is started
to the device containing the object program Cell 0 can be used

by the program by explicitly referring to cell "0" or coding "ORG 0"
at the beginning of the program

Li ne Nanes (Cols 1-6)

A line name nust begin with an al phabetic (A-Z) character or a
dol lar sign ($). The remining characters may be al phabeti c,
nuneric, a dollar sign ($), or a dash (-).

Exanpl es

GO0D1L ADD A TO B

$G00D2 ADD C TO D

GOCD-3 ADD E TO F

GOo0D$4 ADD G TO H

D999- A ADD $GO0D2 TO GOOD- 3

9BAD ADD T TOU <--- invalid line nane
YBAD ADDV TOW <--- invalid |line name
BAD## ADD X TOY <--- invalid |ine nane
BAD 1 ADD Z TOA <--- invalid line nane

Nanmes vs Cell Numbers (Addresses)

Were | ocation nanmes are listed in the instruction formats

(nanmel, nane2, etc), cell nunbers may be used instead, if desired.
Since cell addresses are generated by the conpiler (except for ORG,
caution should be used in specifying hard-coded addresses.

Except for special situations, the use of hard-coded (nuneric)
addresses shoul d be avoi ded, and nanes used i nstead.

Exanpl e usi ng nanes:
1 BEG N RPT I NTO CLRA THRU HI LM
2 CLRA CPY ...
99 HLM WK

Exanpl e using cell addresses:
1 BEG N RPT INTO 2 THRU 99
2 CLRA CPY ...
99 HLM WRK

Exanpl e using cell addresses:
1 BEG N RPT INTO 002 THRU 099
2 CLRA CPY ...
99 HLM WRK

Exanpl e usi ng bot h:
1 BEA N RPT INTO CLRA THRU 99
2 CLRA CPY ...
99 HLM WRK

Exanpl e usi ng bot h:
1 BEAN RPT INTO 2 THRU HI LM
2 CLRA CPY ...
99 HLM WRK



GOTO i s Optional

If a "GOTO' address is not specified in the line, the next |line
(next cell) is assumed to be the GOTO address (D address or N
address) for this line.

Exanpl e:
1 BEA N RPT INTO 2 THRU 99 GOTO CLRA
2 CLRA CPY ...

la BEG N RPT INTO 2 THRU 99
2a CLRA CPY ...

Line 1 will generate exactly the same object code as Line la.

NXTLI N (Next Line)

The reserved word "NXTLIN' neans "next line". If desired, it can
be used as an operand in place of a nane.

It is not necessary to code "GOTO NXTLIN' as the conpil er assunes
the next line to be the GOTO address, unl ess otherw se specifi ed.

Exanpl es:
ADDA ADD A TO B GOTO NXTLIN  /* "NXTLI N' NOT NECESSARY
ADD C TO NXTLIN GOTO PRI NT
TOT  DAT 31416

A V\RK
B VARK
C V\RK

PRI NT PRT TOT. ..

Enbedded Commrent s
Enbedded conments can be placed anywhere on a line.
There are 2 types of enbedded comments:

1. "/*" required.
2. "/*" npot required but recommended (trailing conment).

Sone instructions (in PL390) do not use a GOTO address, such as
"WRK" and "DAT". A comment can be added after the opcode or operand
without using "/*" in such cases. However, it is safer to always
use "/*" to indicate an enmbedded conment.

Menory Pl ane Level Rules

The NCR390 nenory is divided into 2 sections, or "planes".

Lower nmenory pl ane: Addresses 000-099
Upper nenory plane: Addresses 100-199

Sone instructions require that 2 of the "name" operands

be located in the sane nenory plane, ie both operands

must be located in |l ower nenmory (cells 0-99) or both in

upper nenory (100-199). The conpil er checks the validity of

the instruction and issues an error nessage if the Level Rules

for menory planes are not net.

The programer nust then nodify the program so that the Level Rules
are met. Gtherw se, the programw Il not function correctly.

See the docunent $MACH. PDF whi ch docunents the nmchi ne instructions
and rul es for coding.



Unsupport ed Features

The PL390 | anguage does not support COPY or | NCLUDE statenents,
or nacr os.

The | anguage does not support a CALL statement for calling a
subprogram However, one coul d be coded by hand, theoretically.

There is no Linkage Editor for PL390 prograns since there are no
CALLed subprograns.

Conpi | er Qut put

The PL390C conpil er produces a listing of the conpile in the form
of a sequential disk file, with records 124 bytes | ong.

The nane of the listing file is source.PRT where "source" is the
filename of the source program

--Obj ect Deck

The PL390C conpil er produces an "object deck" in the formof a
sequential disk file, with records 80 bytes | ong.

The name of the output file is "source. OBJ" where "source" is the
filename of the source program
Exanpl e:  MYPROG OBJ whi ch was generated from MYPROG TXT

5 types of records (lines) are produced:

1. Machi ne code (object code) for an instruction.

2. An instruction which produces no nmachi ne code, and is
shown as a comment in the object deck.
Exanpl es: ORG EQU.

3. A comment statenent fromthe source code.

4. A coment statenment produced by the conpiler.

5. A command or directive produced by a PUNCH statenent.

Machi ne Code format:
aaa nn nn nn nn nn nn Sour ce
Cols 1-3 Address (comment only - ignored by SINM90).
Col s 6-22 Instruction as 6 pairs of digits.
Cols 26-80 First 55 bytes of source code fromthe source program

Exanpl e of nachi ne code fornmat:

005 17 10 07 00 09 06 INNT  CPY CON1 I NTO FACTCR

Comment ed i nstructions:
* Sour ce
Cols 1 Ast eri sk.

Col s 2-25 Bl ank.
Col s 26-80 Source.

These are produced when there is no object code associated with the instruction.



Exanpl e of commented instructions:

* BEG N EQU * /* TH'S I S WHERE THE PROGRAM STARTS
* ORG 007 /*ORG TO CELL 7
* STO07 EQU *

Sour ce conments:
* Sour ce
Cols 1 Ast eri sk.
Col s 2-25 Bl ank.
Col s 26-80 Source.

Exanpl e of source coments:

* THIS IS A COMVENT. ..

Conments fromthe conpiler:
* text

Cols 1 Ast eri sk.
Col s 2-80 Text .

Exanpl e of a conment fromthe conpiler:
*| D TI CTACTO OBJECT AUTO 12-01-2004 15:33:41 001139 SRCLI NES

Note: The conpiler automatically produces an identification record
(IDrecord) as the first line of output in the object deck.

Conmmands and directives in object deck:
ccccecececc Operands

Cols 1-8 Conmand ( PRTA, AUTCOLOAD, etc).
Cols 10-80 Operands (conmand dependent)

Exanpl e of commands and directives in object deck:
JOB TEST1 TEST COWPI LER AND SI MULATOR

PRTA PRI NT I N AUTHENTI C MODE (NNN, NNN, . . .)
AUTCLOAD 05 10 01 99 00 01 CPTI ONAL AUTO LQOAD



----------------- PL390 Language Specifications  --------------------

(blank Iine) - Blank lines are permitted and are treated as
comrent |ines.

* - Comrent St atenent
Format (colum 1):

Exanples: * THIS IS A COMVENT STATEMENT.
*AND THIS IS A COWENT STATEMENT.. ..

/* - Enbedded Conment
Format (columm 12 or later):

text... / *Enbedded Comment - Columm 12 or |ater

Oper at i on:
Supplies a coment on a line of valid PL390 code after all
operands have been specified. No PL390 operands nay be
speci fied after an embedded conment.

Exanpl es: WORK1 WRK / * THE WORK AREA
ADDUP ADD WORK1 TO WORK2 /* ADD THE NUMBERS
DATA1 DAT 999 /* MAX NUMBER FOR WORK1
Al ADR * /* ADDRESS OF HERE
/*1 NVALI D COMVENT <===|nvalid

PROGNAME - Supply a nane for the program
Type: Conpiler directive.

Format (colum 8):

The PROGNAME st at enent causes the "nanme" to be printed on
the conpiled listing and punched into the object deck, for
programidentification.

The PROGNAME is not the sane as the JOB nane (if used).
"Name" can be up to 8 characters |ong.

CCaL 8

Exanpl es: PROGNAMVE MYPROG
PROGNAVE TEST23BB

PUNCH - Punch Data into the Cbject Deck
Type: Conpiler directive.

Format (colum 8):



ACL -

The PUNCH statenent will punch the contents of text follow ng
the statement into the object deck at conpile tine.

1 bl ank separates the word "PUNCH' fromthe text.

The output will be placed into the "OBJ" file, beginning at
colum 1.

The output can be read into the SIM90 sinul ator and processed
by the simul ator.

For the Autol oad feature of SIM390, the PUNCH statenent is used
to create the initial instruction to |oad the programinto nmenory.
The initial instruction is | oaded by SIM390 into cell 0 if the
"AUTCLOAD' keyword and program fornmat nmachi ne | anguage
instruction are present.

The Autol oad feature elinmnates the requirenment of manual ly
keying in the program | oading instruction each tinme the program
is run. Use of the Autol oad feature is optional, and requires

a Reader to be started to that device.

Col umm nunbers are fixed.

caL 8 14
Exanpl es: PUNCH JOB TEST1
PUNCH TRACE ON
PUNCH PRTA WE WLL PRI NT I N AUTHENTI C MODE
PUNCH AUTOLOAD 05 10 01 99 00 02

Qutput in ca 1
obj ect deck JOB TEST1
from exanpl es: TRACE ON

PRTA WE WLL PRINT I N AUTHENTI C MODE
AUTOLOAD 05 10 01 99 00 02

For mat :

Oper ati on:

Accepts and positions a magnetic |edger for

typing on the | edger.

No data is read into the conmputer's nenory.

Note: The SIM390 programtreats this Synbolic as a no-op.
After being positioned, the next |ogical step was
to type on the | edger, or the programwoul d read
a punched card (al pha npode) and cause the typing
on the | edger, on the NCR390.

Using the simulator, if manual typing is to follow
the ACL instruction, a HLT instructi on should be

i ssued after the ACL. TYPING node can then be entered
by keying the command "TYPE" on the consol e.

To sunmmari ze: To type on the | edger after ACCEPTI NG

it, either:

1. Halt (HLT) and enter typing node manual | y using
the SI M390 conmmand "TYPE", or...

2. Read a card al phabetically (RCA) which will
di splay the contents of the card on the screen.
On the NCR390, it would type the contents of the
card on the | edger.

Typed data is witten to SYSTYPE (a disk file) and
t he Consol e.

Level Equality: None



Machi ne Instruction: 06 4S -- -- -- N

Pr ogr am Exanpl e:
GETLED ACL / * ACCEPT THE LEDGER ( NO- OP)
TYP1 RCA / *TYPE PUNCHED CARD FROM CARD RDR
TYPMOR HLT /*GO | NTO TYPI NG MODE, HERE. ..
/ *MANUALLY TYPE MORE, |F DESI RED

ADD - Add (single or block)

Format 1 (ADD format):

Operation of Formatl and For mat 2:
Adds nanel and nane2, placing the result in the "TO' address
or the "A VING' address.
The nunbers are considered to be signed positive or negative
i ntegers.

Level Equality:
Format 1: None.
Format 2: Nane2 and nane3 (B and C addresses)

Machi ne Instruction: 17 OR AA BB CC NI

Exanpl es: ADDONE ADD CON1 TO WRK1
ADDX  ADD CON1 AND CON2 G VI NG CON3

Format 3 (BLA format):
[L-name] ADD namel THRU name2 TO nane3 THRU nane4
[ GOTO G nane]
Qper ati on:
This is the equival ent of the "BLA" (Bl ock Add) instruction.
Adds a block of cells to a second bl ock of cells,
pair by pair.
The size of the source bl ock nmust equal the size of the
recei vi ng bl ock.
Level Equality: None
Machi ne Instruction: 18 OR AA BB KK NI

Exanpl es: BLOCKA ADD CON1 THRU CON15 TO WRK1 THRU WRK15

ADR - Address
For mat :

Oper ati on:
Generates the address designated by nanel or "*" as a
3-digit, right-justified nunber.
For exanple, the address of cell 3 is 00-00-00-00-00-03,
and the address of cell 157 is 00-00-00-00-01-57.
If "*" is specified, the address generated is that of
the current |ocation counter (ie, the address of this
line).

Level Equality: NA



CAN -

Machi ne I nstruction: None (data)

Exanpl es: HERE  ADR *
WRK9  WRK
WRK10 WRK
ADDUP ADD WRK9 TO WRK10 GOTO TOTALS
ADRA  ADR WRK9
ADRB  ADR *
ADRC ADR 1
ADRD  ADR 99
ADRE  ADR 173
ADRF  ADR ADDUP
ADRG  ADR ADRA

Cancel Job (SIM90 Extended Instruction)
For mat :

Oper at i on:
The current job is canceled, and the tape on the reel reader
(if any) is rewound. SIMB90 then enters an |DLE status.
Level Equality: NA
Machi ne Instruction: 21 00 00 00 00 00

Exanpl es: CANL CAN /* TH S WLL CANCEL THE SI M390 JOB

Carriage Control
For mat :
[L-nane] CAR FEED/ OPEN TAB/ TABLl/ TAB2/ TAB3/ RETURN
[ GOTO G nane]
[ L- nane] CARM FEED/ OPEN TAB/ TABLl/ TAB2/ TAB3/ RETURN
[ GOTO G nane]
Oper ati on:
Moves the carriage or perforns a related action.

Oper ands

FEED: Paper feed, no tabbing.

OPEN: Open the carri age.

TAB: Tab to a #1 bl ock.

TABl: Tab to a #1 bl ock.

TAB2: Tab to a #2 bl ock.

TAB3: Tab to a #3 bl ock.

RETURN: Return the carriage to a #1 insert.

For "Advance Conti nuous Forns, see "FRM'.

If the optional nodifier "M is specified (CARM, the
action is manual and requires the Enter key to be
depressed before the action is taken.

Level Equality: NA

Machi ne Instruction: 02 ER-- -- -L N
FEED: 02 OR-- -- -L NI
OPEN: 02 8R-- -- -4 N
TAB: 02 2R-- -- -L NI
TABL: 02 2R -- -- -L NI
TAB2: 02 4R -- -- -L NI
TABS: 02 5R-- -- -L NI
RETURN. 02 3R -- -- -L NI

Exanpl es: CAR1 CAR OPEN
CAR2 CARM TAB3 /* MANUAL OPERATI ON



CAR3 CAR RETURN GOTO PRI NT1
CAR4 CAR FEED GOTO PRI NT2

CLR - Clear Cells
For mat :

Oper at i on:

Clears one or nore cells to zero.
Level Equality: Nanmel and nane2 (A and B addresses)
Machi ne Instruction: 09 0S AABB -- NI

Exanpl es: CLEARL CLR WRK4
CLEAR3 CLR WRK1 THRU WRK3
DONE  HLT GOTO DONE

VRK1 VRK
V\RK2 VRK
V\RK3 VRK
DAT1 DAT 123
WRK4  VWRK

CPY - Copy (single or block)

Format1 (CPY fornmat):

Qper ati on:
Copi es nanel to name2.
Level Equality: None
Machi ne Instruction: 17 1R AA -- CC N

Exanpl es: CPYONE CPY CON1 | NTO WRK1
CPYTO CPY WRK5 TO VRK6

Format2 (BLC format):

[L-nanme] CPY namel THRU name2 | NTO name3 THRU nane4
[ GOTO G nane]

Oper ati on:
This is the equivalent of the "BLC' (Bl ock Copy) instruction.
Copi es a block of cells to a second bl ock of cells,
pair by pair.
The size of the source bl ock must equal the size of the
recei vi ng bl ock.

Level Equality: None

Machi ne Instruction: 18 1R AA BB KK NI

Exanpl es: BLOCKC CPY CON1 THRU CON3 | NTO WRK1 THRU WRK3
CON1L DAT 111
CON2 DAT 222
CON3 DAT 333
VRK1 VRK
V\RK2 VRK
V\RK3 VRK



DAT -

DV -

EQ) -

Dat a
For mat :

[ L-name] DAT M NUS/ -/ nnnnnnnnnnnn/

Qper ati on:
CGenerates 12

nnn. . .
(FLOAT- L)
(FLQAT-R)

( VARY- A)

( VARY- B)

(VARY- C)

( VARY- AB)

( VARY- AC)
Level Equality:
Op- Code: None.

Exanpl es: DATAl
DATA2
DATA3
DATA4
DATAS
DATA6
DATA7

Di vi de
For mat :

(FLOAT-L)/ (FLOAT-R) /
( VARY- A) / ( VARY- B) / ( VARY- C) /
( VARY- AB) / ( VARY- AC)

digits of data in this cell.

I ndi cates a negative nunber follows.
A 1l- to 12-digit nunber

000000000100
999999999900
000001000000
000000010000
000000000100
000001010000
000001000100
N A

DAT O
DAT 427

(01

(-01 at

(01
(01
(01
(01
(01

DAT 000123456789
DAT -1 (generat es 999999999999)

DAT -6 (generat es 999999999994)

(generat es 999999999998)

DAT (VARY-AB) (generates 00 00 01 01 00 00)

DAT M NUS 2

at

at
at
at
at
at

"o

"

"
" g
"o
"
"

(contiguous digits).

posi tion)
posi tion)
posi tion)
posi tion)
posi tion)
and "B" positions)
and "C' positions)

[L-nanme] DIV namel BY nane2 [ G VI NG nane3] [ GOTO G nane]

Oper ati on:

Namel is divided by nane2.
speci fied, the quotient
If the A VING operand is specified,

in nane3.

An assuned deci nal

If the A VING operand is not

is placed in nanme2.
the quotient is placed

point for the quotient is |ocated

between the 4th and 5th positions fromthe right.
le, "nn,nnn,nnn . nnnn"

The | argest quoti ent
Di vision by zero is illegal
check interruption,

is "99,999, 999. 9999".

and causes a sinul ated program

with the suppression of the operation,

and the termi nation of the 390 program
Level Equality: Name2 and nane3 (B and C addresses).

Machi ne I nstruction:

19 OR AA BB CC N

Exanpl es: DIVIDL DIV WRK1 BY WRK3 GOTO PRTI T
DiVID2 DV WRK1 BY DI VSOR G VI NG QUOTNT GOTO PRTI T

End of Job (SIMB90 Extended Instruction)

For mat :

[L-name] EQJ [condition code]

Oper ati on:

The current job is ended, and an optional condition code is
di spl ayed. SIM390 then enters an | DLE status.



Any tape on the Reel Reader is left in place and not rewound.
The condition code can range fromO00 to 99, and nust
consist of 2 digits.
The condition code is placed in the D Address position.
Level Equality: NA
Machi ne I nstruction: 20 00 00 00 00 cc

Exanpl es: EQJ1 EQ) 00
EQJ2 EQ) 12 /*EQ] W TH NON- ZERO CC

EQU - Equate

Qper ati on:
Causes L-name to be associated with the current address
(where "*" is specified), or a nane or a nuneric val ue.
If a nane is specified, it nust have been previously
defined (as a |line nane).
If a nuneric value is specified, it nmust have a val ue
between 0 and 199; 1 to 3 digits are required.
The address is printed by the conmpiler, and the |ine nane
(L-nane) can be referred to as having that address or that
nureric val ue.
L-name is required.
No obj ect code is generated and no cell is created.

Level Equality: NA

Machi ne I nstruction: None

Exanpl es: HERE EQU *
BEG N EQU *
START EQU BEG N
ADDUP1 ADD A TO B
ADDUP2 ADD B TO C GOTO CELL1

ADAT EQU A <===lnvalid - "A" not previously defined
A DAT 7512

B DAT 2175

C WRK

BDAT EQU B

COPYI T CPY FOUR4 TO HI GH

CELL1 EQU 1

FOUR4 EQU 44
HGH EQU 99

HI GHER EQU 199
MAX  EQU HI GHER
END EQU *

FRM - Advance Conti nuous Forms
For mat :

Qper ati on:
Advances continuous fornms via the tractor feed on the
consol e.
This instruction is sinmulated by displaying 5 blank |ines
on the screen.

If the optional nodifier "M is specified (FRW, the
action is manual and requires the Enter key to be
depressed before the action is taken.

Level Equality: None



Machi ne Instruction: 02 9R -- -- -L NI

Exanpl es: FORML FRM
FORMR2 FRWM GOTO TAB3

HLT - Halt CPU Processing
For mat :

[L-name] HLT [ GOTO G nane]

Oper ati on:
Hal ts CPU processing. Processing will resune after the
Enter key has been depressed.

Level Equality: None

Machi ne Instruction: 03 -R-- -- -- N

Exanpl es: HALT1 HLT
HALT2 HLT /*WE WLL HALT HERE - WAI T FOR ENTER KEY
HALT3 HLT GOTO CONTI N

| FF - Conpare For Zero
Conpare For Equality
Conpar e For Magnitude

Format 1 (Conpare For Zero):
[L-nane] | FF nanel [I1S] [NOT] ZERQ ZEROS/ ZERCES/ 0
[ THEN] GOTO G nanel
[ ELSE/ OTHERW SE GOTO G nane2]
Oper ati on:
Perforns a Conpare For Zero (CFZ) operation.
Level Equality: None
Machi ne I nstruction: 15 1R AA -- NE EQ

Exanpl es: CFZ1

| FF ABC | S ZERO GOTO XYZ ELSE GOTO QRS
CFz2 IFF ABC | S

NOT' ZERO  GOTO XYZ

Format 2 (Conpare For Equality):
[L-nane] |FF namel [IS] [NOT] =/EQ EQUAL/ NE [TQ
[ THEN] GOTO G nanel
[ ELSE/ OTHERW SE GOTO G- nane2]
Qper ati on:
Performs a Conpare For Equality (CFE) operation.
Not e: The phrase "EQ ZERO' (or EQUAL, etc) will be
converted to a Conmpare For Zero (CFZ), even
if aline in the programhas the nane "ZERO'.
The phrase "EQ 0" (or EQUAL, etc) will result
in a conpare for equality with cell 0, since
absol ute addressing (0) is being used.

Rul e: For CFZ, code "I FF nanel *1S* ZERO...".
Do not use =/EQ when doing a Conpare For
Zero, and renenber that "=/EQ 0" conpares the
contents of cell O to the other operand in a
Conpare For Equality operation.

Level Equality: B and C addresses.

Machi ne Instruction: 15 OR AA BB NE EQ

Exanpl es: CFEl IFF ABC I S NOI' EQUAL TO XYZ GOTO VHY



CFE2 | FF ABC NE XYZ THEN GOTO WHY
CFE3 | FF ABC NOT = XYZ GOTO WHY ELSE GOTO 3
CFE4 | FF ABC = WRK1 GOTO XYZ ELSE GOTO QRS
CFE5 | FF ABC EQ WRK1 GOTO XYZ OTHERW SE GOTO 99
CFE6 IFF ABC = 0 GOTO MATCH /*ABC TO CELL 0O
(CFE6 contains an unwi se expression.
This will conpare ABC to cell 0.)
It is not checking ABC for the val ue ZERQO )
CFE7 | FF ABC = CELLO GOTO MATCH /*ABC TO CELL 0O
(CFE7 contains a better expression, where
"CELLO" is the name of the cell at address O.
CFE7 is conparing ABCto cell 0, and the
intent is clear.)

For mat 3 ( Conpar e For

Magni t ude) :

[L-nane] |FF namel [IS] [NOT] LT/ LESS THAN/ <
[ THEN] GOTO G nanel
[ ELSE/ OTHERW SE GOTO G- nane2]
[L-name] |FF namel [IS] [NOT] CGE/ GRTEQL / >= [TQ
[ THEN] GOTO G nanel
[ ELSE/ OTHERW SE GOTO G- nane2]
Oper ati on:

Performs a Conpare For Magnitude (CFM operation.
Valid conparisons are "less than" or "greater than or
equal to" (and their negatives via "not").
Not e: The symbol " <" is a valid synbol
"l ess than".
The symbol " >= " is a valid synbol
"greater than or equal to".
Level Equality: B and C addresses.
Machi ne Instruction: 16 OR AA BB LT CGE

to use for

to use for

Exanpl es: CFML IFF ABC | S NOT < XYZ GOTO WHY
CFMR I FF ABC GE WRK1 GOTO XYZ ELSE GOTO QRS
CFMB | FF ABC >= WRK1 GOTO XYZ ELSE GOTO QRS
CFwva I FF ABC NOT >= WRK1 GOTO XYZ ELSE GOTO 99
CFMb | FF ABC LT WRK1 GOTO XYZ ELSE GOTO QRS
CFMB I FF ABC < WRK2 GOTO DEF ELSE GOTO TWwVv

Insert Digits

For mat 1:
[L-nane] INS PIC/ Pl CTURE dddddddddddd OF nanel
I NTO nane2 [ GOTO G nane]
For mat 2:
[L-nanme] INS PCS/PCSITION(S) n [ THRU n] OF nanel
I NTO nane2 [ GOTO G nane]
Qper ati on:

Copies digits fromnanel and inserts theminto nane2,

based on the PICTURE or POSI TI ONS oper and.

Digit positions are nunbered 1 thru 12, fromright to left.
Up to 10 digits can be copied and inserted.

The | owest starting position is position 1, and the highest
starting position is 10.

The insertion string nust consist of contiguous digits.



Insertion proceeds fromright to left.

For Formatl, digits are selected for insertion by "X's in
the PICTURE, and ignored by dashes. A total of 12 dashes
and X' s nmust be present in the Pl CTURE.

Level Equality: None

Machi ne Instruction: 12 HR AA BB -J NI

Pr ogram Exanmpl e using PI C (Pl CTURE) :

INSRTL INS PIC -------- XX- - OF WORKA | NTO WORKB
WORKA  DAT 111111111111 <--Source (WORKA)
WORKB  DAT 000000000000 <--WORKB bef ore | NSERT
WORKB  DAT 000000001100 <--WORKB after | NSERT

Pr ogr am Exanpl e usi ng POSI Tl ONS:
INSRT2 INS POSI TIONS 7 THRU 12 OF WORKC | NTO WORKD
WORKC DAT 111111111111  <--Source (WORKC)

WORKD DAT 000000000000 <--WORKD bef ore | NSERT
WORKD DAT 111111000000 <--WORKD after | NSERT

Postions ..... 7654321

Halt, goto this address if STEP Key depressed (Enter Key)

Qper ati on:
Hal ts CPU processing and | ocks the program
The D-address (Next Instruction) is the same as the
address of the current instruction.
Operands are not al |l owed, but enbedded comments (/*COMMENT..)
are permtted.
If the Enter key is depressed (to sinulate depressing
the STEP key of the NCR390), the programw || again
halt at the sane address.

Level Equality: None

Machi ne Instruction: 03 -R-- -- -- N

Exanpl es: LOK1 LK
LOK2 LK /* THIS WLL LOCK THE PROGRAM

Mul tiply Dollar Decinal
For mat :

Qper ati on:
Narmel is multiplied by nane2. The product placed in
nane2 if "G VING' is not specified, and in nane3 if
"AVING' is specified.
The product is then shifted right 2 places, and rounded.
The val ue in name2 cannot exceed 11 digits.
Level Equality: Name2 and nane3 (B-address and C- address)
Machi ne Instruction: 10 OR AA BB CC NI

Exanpl es:
VDD1 MDD FACTOR BY WRK1
VDD2 MDD FACTOR BY WRK1 G VI NG WRK2 GOTO PRI NT



ML -

Mul tiply and Shift
For mat :
[L-name] MJL namel BY nane2
[ SHI FT LEFT NN PLACE(S)]
[ GOTO G nane]

[L-name] MJUL namel BY nane2
[ SHIFT RI GHT NN PLACE(S)]
[ RSIGN / RSI GN ROUNDED]
[ GOTO G nane]
Qper ati on:
Mul tiplies 2 nunbers, and optionally shifts and rounds
the product.
Namel is multiplied by nane2 and the product placed in
nane2. The value in name2 cannot exceed 11 digits.
Shifting of the product is optional.
"RSI GN' and "RSI GN ROUNDED' pertain to right shifting.
"RSI GN' nmeans "retain sign" which is the original sign
of the nunber before shifting.
If no shifting or rounding is specified, none is done.
There is no provision on the 390 for retaining the sign
or rounding left-shifted products.
Note: MJS can be used in place of MJ. Identical object
code is generat ed.
Level Equality: None
Machi ne Instruction: 11 fR AA BB GG NI

Exanpl es:
MULT1 MJL FACTOR BY WRK1
MJULT2 MJS FACTOR BY WRK1 LEFT 04 PLACES GOTO TOTALS
MULT3 MJL FACTOR BY WRK1 SHI FT RI GHT 2 PLACES RSI GN ROUNDED

Synonym for "MJL" (Miultiply and Shift).
Can be used in place of MIL.

No Operation
For mat :

Oper ati on:
Performs a Conpare For Equality (CFE) operation, conparing
cell Otoitself. The resulting conpare will always be

"equal ", and the inplied or specified GOTO address w ||
al ways be taken. This is the D-address or N -address in
machi ne | anguage.

Level Equality: None

Machi ne Instruction: 15 00 00 00 00 NI

Exanpl es: NOP1 NOP /* THS IS A NOP FOR A DELAY
NOP2 NOP GOTO READ

Set Location Counter to the Specified Address
For mat :

Qper ati on:
Sets the |l ocation counter to the specified address nnn,
and generates cells containing zeros between the current
address and the ORG address.



Aline nane is not allowed on the ORG statenent.
1to 3 digits are required for the operand (n-nnn).
The address nust be nuneric and be between 0 and 199.
An ORG to an address |ower than the current address
wi Il cause the conpiler to i ssue a warni ng nessage.
An ORG to address 0 is pernitted.

Level Equality: NA

Machi ne I nstruction: None

Progr am Exanpl e:

WORK1  WRK /*THE WORK AREA
ORG 7 /*ORG TO ADDRESS 7
ORG 25 / *ORG TO ADDRESS 25
WORK3  WRK / *WORK3 STARTS AT ADDRESS 25
ORG 040 / *ORG TO ADDRESS 40
ORG 150 /*ORG TO ADDRESS 150

PER - Punch ER Synbol
For mat :

[L-nanme] PER [GOTO G nane]

[L-nanme] PERM [ GOTO G nane]

Qper ati on:
Punches ER synbols (end of record) into paper tape or
cards, depending on the setting of the Punch switch.
The Punch switch is set to "Paper tape" by default, when
usi ng SI M390, and can be changed to "Cards" by using the
the appropriate command.

If the optional nodifier "M is specified (PERM, the
action is manual and requires the Enter key to be
depressed before the action is taken.

Level Equality: NA

Machi ne Instruction: 01 0OS -- -- -7 NI (automatic)
01 0S-- -- -3 NI (manual)
Exanpl es: PER1 PER
PER2 PERM / * MANUAL OPERATI ON

PER3 PER GOTO PRI NT1

PRN - Print Nunbers as Signed Val ues
For mat :
[L-name] PRN [(EW/(ER)] nanel [ THRU nane2]
[ GOTO G nane]

[L-name] PRNM [ (EW/(ER)] nanel [ THRU nane2]
[ GOTO G nane]

Qper ati on:
(See also "PRT").
Print the contents of namel thru name2 by displ ayi ng
the contents on the screen and witing the line(s) in
SYSPRI NT, using signed val ues for numbers (positive or
negative).

Negati ve nunbers are displayed with "CR' (credit) follow ng
the nunber. For exanple, "123,456.78CR".

If "(EW" is specified, punching "EWand data" is added
to the instruction via the L nodifier.

If "(ER" is specified, punching "ER and data" is added
to the instruction via the L nodifier.



PRT -

PTB -

If negative nunbers are punched, they are punched in

"absol ute val ue" format - not as signed nunbers. Negative
nunbers cannot be formatted on tape or cards except as 10's
conpl enent nunbers.

If the optional nodifier "M is specified (PRNM, the
action is manual and requires the Enter key to be
depressed before the action is taken.

Level Equality: NA

Machi ne Instruction: 01 0S AA BB OL NI

Exanpl es: PRINT1 PRN ANSWR1
PRI NT2 PRN ANSVR1 THRU ANSWR2 GOTO PRI NT3
PRI NT3 PRNM ANSVR1 THRU ANSWR2 /* MANUAL OPERATI ON
PRINT4 PRN (ER) TOTALS /*PRINT AND PUNCH
PRI NT5 PRNM (ER) TOTALS /*PRINT AND PUNCH MANUALLY

Print Nunbers as Absol ute Val ues
For mat :
[L-name] PRT [(EW/(ER)] nanel [ THRU nane2]
[ GOTO G nane]

[L-nanme] PRTM [ (EW/(ER)] nanel [ THRU nane2]
[ GOTO G nane]
Qper ati on:
(See also "PRN').
Print the contents of namel thru name2 by displ ayi ng
the contents on the screen and witing the line(s) in
SYSPRI NT, using absol ute val ues for nunbers.

Negati ve nunbers are displayed as their absol ute val ues.
For exanple, "-17" would be printed as "999, 999, 999, 983"
which is the way it's stored in the 390 nenory.

If "(EW" is specified, punching "EWand data" is added
to the instruction via the L nodifier.

If "(ER" is specified, punching "ER and data" is added
to the instruction via the L nodifier.

If the optional nodifier "M is specified (PRTM, the
action is manual and requires the Enter key to be
depressed before the action is taken.

Level Equality: NA

Machi ne Instruction: 01 0S AA BB 1L NI

Exanpl es: PRINT1 PRT ANSVR1
PRINT2 PRT ANSVWR1L THRU ANSWR2 GOTO PRI NT3
PRI NT3 PRTM ANSWRL THRU ANSWR2 /* MANUAL OPERATI ON
PRINT4 PRT (ER) TOTALS /*PRI NT AND PUNCH
PRI NT5 PRTM (ER) TOTALS /*PRINT AND PUNCH MANUALLY

Print and Tab
For mat :
[L-name] PTB [(EW/(ER)] nanel [ THRU nane2]
[ O G nane]

8

[L-name] PTBM [(EW/(ER)] nanel [ THRU nane2]
[ GOTO G nane]



Qper ati on:
Print the contents of namel thru nane2 by displaying
the contents on the screen and witing the line(s) in
SYSPRI NT, using signed val ues for nunbers (positive or
negative), and tab to a #1 bl ock.
This instruction is the equivalent of PRN with tabbing 1
tab position.

Negative nunbers are displayed with "CR' (credit) follow ng
the nunber. For exanple, "123,456.78CR".

If "(EW" is specified, punching "EWand data" is added
to the instruction via the L nodifier.

If "(ER" is specified, punching "ER and data" is added
to the instruction via the L nodifier.

If negative nunbers are punched, they are punched in

"absol ute val ue" format - not as signed nunbers. Negative
nunbers cannot be formatted on tape or cards except as 10's
conpl enent nunbers.

If the optional nodifier "M is specified (PTBM, the
action is manual and requires the Enter key to be
depressed before the action is taken.

Level Equality: NA

Machi ne Instruction: 01 2S AA BB OL NI

Exanpl es: PTABL PTB ANSVR1
PTAB2 PTB ANSVWR1 THRU ANSWR2 GOTO PTAB3
PTAB3 PTBM ANSWRL THRU ANSWR2 /* MANUAL OPERATI ON
PTAB4 PTB (ER) TOTALS /*PRI NT AND PUNCH
PTAB5 PTBM (ER) TOTALS /*PRINT AND PUNCH MANUALLY

PTN - Print and Return Carri age
For mat :
[L-name] PTN [(EW/(ER)] nanel [ THRU nane2]
[ GOTO G nane]

[L-name] PTNM [(EW/(ER)] nanel [ THRU nane2]
[ GOTO G nane]

Qper ati on:
Print the contents of namel thru name2 by displ ayi ng
the contents on the screen and witing the line(s) in
SYSPRI NT, using signed val ues for numbers (positive or
negative), and return the carriage to a #1 insert.
This instruction is the equivalent of PRN with a return
of the carri age.

Negative nunbers are displayed with "CR' (credit) follow ng
the nunmber. For exanple, "123,456.78CR'.

If "(EW" is specified, punching "EWand data" is added
to the instruction via the L nodifier.

If "(ER" is specified, punching "ER and data" is added
to the instruction via the L nodifier.

If negative nunbers are punched, they are punched in
"absol ute value" format, ie, in 10's conplenent format.

If the optional nodifier "M is specified (PTNM, the
action is manual and requires the Enter key to be
depressed before the action is taken.

Level Equality: NA



Machi ne Instruction: 01 3S AA BB OL NI

Exanpl es: PRTN1L PTN ANSVR1
PRTN2 PTN ANSWRL THRU ANSWR2 GOTO PRTN3
PRTN3 PTNM ANSWR1 THRU ANSWR2 /* MANUAL OPERATI ON
PRTNG  PTN (ER) TOTALS /*PRINT AND PUNCH
PRTNS PTNM (ER) TOTALS /*PRINT AND PUNCH MANUALLY

Read Card Al pha
For mat :

Qper ati on:
Read the next card image fromthe card reader file (CR
and type it by displaying the card on the nonitor and
witing it to SYSTYPE, then rel ease the card.
On the NCR390, the conputer's typewiter was used to do
the typing.
No information is read into the 390's nmenory cells. The 390
was used as a "pass thru" device to do the typing.
Since the entire card is read, no RLS instruction is
needed to rel ease the card.

Level Equality: NA

Machi ne Instruction: 04 1S -- -- -- N

Exanpl es: RCAl RCA
RCA2 RCA GOTO READ2 /*TYPE 80- COLUWN CARD

Read Card Numerics
For mat :

[L-name] RCN [INTQ nanmel [ THRU nane2] [GOTO G nane]
Qper ati on:
Read the next card image fromthe card reader file (CR
and load up to 6 card cells (12-digit groups) into the
cells named. After the numeric data has been read into
the 390's cells, a RLS (Rel ease Punched Card) must be
i ssued before the next card is read.
Card i mages consist of 12 nuneric digits followed by 1
space, fromcolum 1 thru columm 78.
Exanpl e of Card Portion, Starting at Columm 1:
1111211111101 1111722211102 111111111108...... 06
To fill 18 cells in the 390's nenory, for exanple, would
require 3 cards, with each card containing 6 card cells,
and 3 RCN instructions. Before issuing the 2nd and 3rd
reads, a RLS instruction would need to be issued prior
to each read.
Level Equality: Nanmel and nane2 (A-address and B-address)
Machi ne I nstruction: 04 0S AA BB -- NI

Exanpl es: RCNL RCN WRK1 /* READ INTO 1 CELL
RLS /* RELEASE CARD

RCN2 RCN WRK1 THRU WRK2 /* READ | NTO 2 CELLS
RLS /* RELEASE CARD

RCN3 RCN | NTO WRK1 THRU WRK6 /* READ I NTO 6 CELLS
RLS | * RELEASE CARD

RCN4 RCN | NTO FLD1 THRU FLD6 GOTO RLS4
RLS4 RLS GOTO PRTCARD



RDC -

REJ

Read Consol e
For mat :

[L-name] RDC [(EW/(ER)] [INTQ nanel [ THRU nane2]
[ nane]

:

[L-name] RDCA [(EW/(ER)] [INTQ nanmel [ THRU name2]
[ GOTO G nane]

Oper at i on:
Accept operator input fromthe keyboard into nanel thru
nane2. The keyed data nmust be 1 to 12 numeric digits.
If the Enter key is depressed w thout entering any data,
zeros are assuned to be the operator entry.
SIMB90 wi || acknowl edge the entry after the Enter key has
been depressed by printing the cell nunber where the data
has been entered, followed by the data.

Negative nunbers are displayed as-is. le, if "999999999999"
is entered, SIM390 will acknow edge the entry by displ ayi ng
"999999999999". le, the absolute value is displayed.

If "(EW" is specified, punching "EWand data" is added
to the instruction via the L nodifier.

If "(ER" is specified, punching "ER and data" is added
to the instruction via the L nodifier.

If negative nunbers are punched, they are punched in
"absol ute value" format, ie, in 10's conpl enment fornat.

If the optional nodifier "A" is specified (RDCA), the
action is automatic and does not require the Enter key
to depressed before the action is taken.

War ni ng:
An automatic operation (RDCA) will clear the specified
cell (s).
Level Equality: Namel and nane2 (A-address and B-address)
Machi ne Instruction: 00 0S AA BB -L NI

Exanpl es: RDCONL RDC | NTO ANSVR1
RDCON2 RDC | NTO ANSWR1L THRU ANSWR2 GOTO RDCON3
RDCON3 RDCA ANSWR1 THRU ANSWR2 /* CLEAR CELLS
RDCON4 RDC (EW TOTALS /*READ AND PUNCH
RDCONS5 RDCA (EW TOTALS /*CLEAR AND PUNCH AUTO
RDCONG6 RDC  ANSVR1 THRU ANSWR2
RDCON7 RDC (ER) | NTO ANSWR1 THRU ANSWR2 GOTO RDC1

Read and Ej ect Ledger (not simul ated)
For nat :

[L-nane] REJ [INTQ nanmel [ THRU nane2] [ GOTO G nane]
Qper ati on:

This operation is treated as a HALTI NG NO- OP by the

SI M390 program SIM390 will display the current address

and instruction, and stop, waiting for the Enter key to

be depressed.

Informati on on how to handle the REJ instruction is |acking.
Conpi l ation: The REJ instruction is checked for proper syntax

and conpil ed according to the NCR390 specifications.
Level Equality: Nanmel and nane2 (A-address and B-address)
Machi ne Instruction: 06 2S AA BB -- N

Exanpl es: REJ1 REJ ABC



REP -

RLS -

REJ2 REJ | NTO ABC
REJ3 REJ ABC THRU XYZ
REJ4 REJ ABC THRU XYZ GOTO ADDUP

Replicate Cells
For mat :

[L-name] REP nanel END nanme2 [ GOTO G nane]

Qper ati on:
Replicates the data in nanel to every cell up to and
i ncl udi ng nanme2. The Bl ock Copy (BLC) instruction is used
to acconplish the replication.
The purpose of the Replicate instruction is to propagate
1 cell many tines, rather than to copy a block of cells
to anot her bl ock of cells.
The number of cells to replicate cannot exceed 100.

Level Equality: None

Machi ne Instruction: 18 1R AA BB KK NI

Pr ogr am Exanpl e:

REP1 REP CON1 END LI M T1 GOTO READTP

CONL DAT 887766554433 [ * CONSTANT
WVRK /*TO BE FI LLED W TH CON1
VRK /*TO BE FI LLED W TH CONL
WVRK /*TO BE FI LLED W TH CON1

LIMT1 WRK /*TO BE FI LLED W TH CONL

READTP EQU *

Read fron Ledger Reader (not sinulated)
For mat :

[L-name] RLR [INTQ nanel [ THRU nane2] [GOTO G nane]
Qper ati on:
This operation is treated as a HALTI NG NO- OP by the
SI M390 program SIM390 will display the current address
and instruction, and stop, waiting for the Enter key to
be depressed.
Informati on on how to handle the RLR instruction is |acking.
Conpi l ation: The RLR instruction is checked for proper syntax
and conpi |l ed according to the NCR390 specifications.
Level Equality: Nanmel and nane2 (A-address and B-address)
Machi ne Instruction: 06 3S AA BB -- NI

Exanpl es: RLR1 RLR ABC
RLR2 RLR | NTO ABC
RLR3 RLR ABC THRU XYZ
RLR4 RLR ABC THRU XYZ GOTO ADDUP

Rel ease Punched Card
For mat :

[L-nane] RLS [ GOTO G nane]

Qper ati on:
Thi s operation pertains to the input file "CR* (Card
Reader) .
Logically rel ease the card i mage, and point to the first
card cell in preparation for the next RCN card read.
This operation is required only when working with the
RCN instruction - not the RCA instruction.

Level Equality: None



RPS -

Machi ne Instruction: 04 2S AA BB -- N

Exanpl es: RLS1 RLS
RLS2 RLS GOTO GETCRD

Read Ledger with Magnetic Line Find (not sinulated)
For mat :

[L-name] RMG [INTQ nanmel [ THRU nane2] [ GOTO G nane]
Qper ati on:
This operation is treated as a HALTI NG NO- OP by the
SI M390 program SIM390 will display the current address
and instruction, and stop, waiting for the Enter key to
be depressed.
Informati on on how to handle the RMG instruction is |acking.
Conpi l ation: The RMG instruction is checked for proper syntax
and conpil ed according to the NCR390 specifications.
Level Equality: Nanmel and nane2 (A-address and B-address)
Machi ne Instruction: 06 1S AA BB -- NI

Exanpl es: RLMAGL RMG ABC
RLMAGR2 RMG | NTO ABC
RLMAG3 RMG ABC THRU XYZ
RLMAGA RMG ABC THRU XYZ GOTO ADDUP

Read Ledger with Mechanical Line Find (not simulated)
For mat :

[L-name] RWK [INTO nanel [ THRU nane2] [GOTO G nane]
Qper ati on:
This operation is treated as a HALTI NG NO- OP by the
SI M390 program SIM390 will display the current address
and instruction, and stop, waiting for the Enter key to
be depressed.
Informati on on how to handle the RW instruction is |acking.
Conpi l ation: The RWK instruction is checked for proper syntax
and conpil ed according to the NCR390 specifications.
Level Equality: Namel and nane2 (A-address and B-address)
Machi ne Instruction: 06 0S AA BB -- NI

Exanpl es: RLMEK1 RWK ABC
RLMEK2 RMK | NTO ABC
RLMEK3 RWK ABC THRU XYZ
RLMEK4 RMK ABC THRU XYZ GOTO ADDUP

Read Paper Tape fromthe Strip Reader

For mat :
[L-nanme] RPS [INTQ nanel [ THRU nane2] LOOPED AT- END name3

[ GOTO G nane]

Oper ati on:
Read tape record images fromthe Strip Reader file (SR
into namel thru name2.
Ei t her LOOPED or "AT-END name3" nust be specified.
If LOOPED is specified and EOTs are encountered while
reading, SIM390 will go to the address of this RPT
instruction and continue readi ng (thus bypassing the EOTs).
If "AT-END nanme3" is specified and EOTs are encountered
while reading, SIM390 will exit to name3 (the Al address, or



RPT -

Alternate Instruction address).

Under SI M390, EOT synbols consist of the letters "EOT " in
positions 1 thru 4 of the tape image record (the | eftnost
posi tions).

The GOTO address (N address) will be taken under 2

condi tions:
1. Al designated cells have been filled by tape record
i mages.

2. An "ER' (end-of-record) synmbol is read. Under SIM90, this
is the synbol "ER " in positions 1 thru 3 of the tape
i mge record (the | eftnmost positions).

Each file record is treated as a 390 word by SIM90, ie, as
a 12-digit word. "EW synbols are not needed to delinmit words
under Sl M390.

The input records can be formatted in "data format" or

"program fornat". The expected fornmat defaults to "PROG-MI"
(Program Format). See the SIM390 docunentation for tape record
formats.

Record Exanple - Data Format: 000033794215 XXX

Record Exanple - Program Format: 001 05 10 01 99 23 02 XXX
Note: The 3-digit address used by Program Format is ignored by
S| MB9O.

Under SI M390, several other statenment types can be incl uded
in the tape input file such as coment |ines, data format
commands, an AUTOLOAD statenent, etc. See the SIMB90
docunentation for all owabl e conmands in the tape file.

If a reader has been started for the SRfile (Strip Reader

file), it remains active until an AUTOLOAD statement is

read. The text of the AUTOLOAD statement is the machi ne

code for an RPT or RPS instruction. Subsequent RPT/RPS

PL390 instructions will also operate normally, since the

reader (if started) will have been deactivated by S| M90.
Level Equality: Namel and nane2 (A-address and B-address)
Machi ne Instruction: 05 3S AA BB Al NI

Exanpl es: RPS1 RPS | NTO WRK1
RPS2 RPS | NTO WRK1 THRU WRK2 GOTO RPS3
RPS3 RPS WRK1 THRU WRK2 LOOPED
RPS4 RPS WRK1 THRU WRK2 AT- END CALCl
RPS5 RPS WRK1 THRU WRK2 AT- END CALC1 GOTO ERFND

Read Paper Tape fromthe Reel Reader

For mat :
[L-nanme] RPT [INTQ nanel [ THRU nane2] LOOPED AT- END name3

[ GOTO G nane]

Qper ati on:
Read tape record i nages fromthe Reel Reader file (RR)
into namel thru name2.
Ei t her LOOPED or "AT-END nanme3" nust be specified.
If LOOPED is specified and EOTs are encountered while
reading, SIM390 will go to the address of this RPT
instruction and conti nue readi ng (thus bypassing the EOTs).
If "AT-END nanme3" is specified and EOTs are encountered
while reading, SIM390 will exit to name3 (the Al address, or
Alternate Instruction address).

Under SI M390, EOT synbols consist of the letters "EOT " in
positions 1 thru 4 of the tape imge record (the |eftnost



posi tions).

The GOTO address (N address) will be taken under 2

condi tions:
1. Al designated cells have been filled by tape record
i mages.

2. An "ER' (end-of-record) symbol is read. Under SIM90, this
is the synbol "ER " in positions 1 thru 3 of the tape
i mge record (the | eftnmost positions).

Each file record is treated as a 390 word by SIM90, ie, as
a 12-digit word. "EW synbols are not needed to delinmt words
under Sl M390.

Record Exanple - Data Format: 000033794215 XXX

Record Exanple - Program Format: 001 05 10 01 99 23 02 XXX
Note: The 3-digit address used by Program Format is ignored by
S| M390.

Under SI M390, several other statement types can be incl uded
in the tape input file such as comment |ines, data format
commands, an AUTOLOAD statenent, etc. See the SIM90
docunentation for all owable conmands in the tape file.

If a reader has been started for the RR file (Reel Reader

file), it remains active until an AUTOLOAD statenment is

read. The text of the AUTCOLOAD statement is the nachine

code for an RPT or RPS instruction. Subsequent RPT/RPS

PL390 instructions will also operate normally, since the

reader (if started) will have been deactivated by S| M90.
Level Equality: Nanmel and nane2 (A-address and B-address)
Machi ne Instruction: 05 1S AA BB Al NI

Exanpl es: RPT1 RPT | NTO WRK1
RPT2 RPT | NTO WRK1 THRU WRK2 GOTO RPT3
RPT3 RPT WRK1 THRU WRK2 LOOPED
RPT4 RPT WRK1 THRU WRK2 AT- END CALC1
RPTS RPT WRK1 THRU WRK2 AT- END CALC1 GOTO ERFND

Rewi nd Paper Tape on the Reel Reader
For mat :

Oper ati on:
Sinmul ate rewi nding the tape on the Reel Reader by pointing
to the first record on the RRfile.

Note: This is simlar to the way the 390 handl ed the
operation, but not identical. On the 390, the tape was
rewound to the first EOT synbol encountered which may

or may not have been |l ocated at the begi nning of the tape.

A second rew nd operation on the Reel Reader with a rewound
tape causes the rewi nd operation to be ignored unless the
GOTO address points to this line. In the latter case, the
instruction is the equival ent of the "Unl oad" (ULD)
instruction. The ULD instruction will cause SIM390 to
simul ate the rew nding and unl oadi ng of the Reel Reader tape,
foll owed by an end-of-job condition.

Level Equality: NA

Machi ne Instruction: 05 4R -- -- -- N

Exanpl es: RWD1 RWD / *REW ND THE TAPE ON THE RR FI LE
RWD2 RAWD GOTO SETUP /*REW ND, GO SETUP PROGRAM
RWD3 RW GOTO RWD3 /*UNLCAD THE RR TAPE



SHF -

SPS -

SUB -

Shift and Copy

Format1l (shift left):
[L-nanme] SHF namel LEFT nn PLACE(S) [| NTO namne2]
[ GOTO G nane]
Qper ati on:
Shifts nanel |eft nn places, and optionally copies it
into name2.
Level Equality: None
Machi ne Instruction: 13 OR AA BB GG NI

Exanpl es:
SHI FT1 SHF FACTOR LEFT 1 PLACE
SHI FT2 SHF FACTOR LEFT 10 PLACES | NTO WRKZ

Format2 (shift right):
[L-name] SHF nanmel RI GHT nn PLACE(S)
[ ABSOLUTE/ ABS/ RSI GN] [ | NTO nane2]

Qper ati on:
Shifts nanel right nn places, and optionally copies it
into nane2.
By default, the nunber is treated as an absol ute (unsigned)
nunber. ABSOLUTE or ABS nay be specified, even though
it is the default.
"RSI GN' nmeans "retain sign", and may be specified if the
shifted nunber should retain its original sign.
Level Equality: None
Machi ne Instruction: 13 FR AA BB GG NI

Exanpl es:
SHI FT1 SHF FACTOR RIGHT 1 PLACE
SHI FT2 SHF FACTOR RI GHT 10 PLACES RSI GN | NTO WRKZ

Space Pl at en
For mat :

Qper ati on:
Space the platen 1 line by perform ng an automati c RDC
operation, reading zeros into cell O.

* %% \WWARNI NGt * *

This instruction clears cell zero.

The compiler will issue a warning nessage when this
instruction is used, as a rem nder.

Level Equality: None.
Machi ne Instruction: 00 0S 00 00 04 NI

Exanpl es: SPACE1 SPS
SPACE2 SPS GOTO PRI NT

Subt r act
For mat :



[L-nane] SUB namel FROM name2 [d VI NG nanme3d] [ GOTO G nane]
Qper ati on:
Subtracts namel from name2, and places the result in
nane2, or in nane3 if the G VING option is used.
The nunbers are considered to be signed positive or negative
i ntegers.
Level Equality:
Wthout A VING Nanmel and nane2.
Wth G VING Nanmel and nane3.
Machi ne Instruction: 14 OR AA BB CC NI

Exanpl es: SUBONE SUB CON1 FROM WRK1
SUBX SUB CON1 FROM CON2 d VI NG CON3

SUM - Summari ze
For mat :

Qper ati on:
Adds nanel thru nane2 and places the result in nane3.
Nurmbers are treated as signed nunbers - not absol ute val ues.
Level Equality: Nanmel and nane2 (A and B addresses)
Machi ne I nstruction: 08 0S AA BB CC NI

Exanpl es: SUML SUM WRK1 THRU WRK3 G VI NG TOTAL

ULD - Unl oad Paper Tape fromthe Reel Reader
For mat :
[L-name] ULD
Qper ati on:
Sinul ate rewi nding the tape on the Reel Reader, and unl oadi ng
it fromthe tape drive. After the unload operation is
conplete, the RRfile (Reel Reader) is closed, and end-of-job
operations are perfornmed by SIM90.
The D-address (Next Instruction) is the same as the
address of the current instruction.
Qperands are not allowed, but enbedded comments (/*COMMENT. .)
are permitted.
Note: On the NCR390, an Unload instruction (Rewind with the
NI pointing to itself) resulted in the unl oadi ng of
the Reel Reader tape (as with SIMB90), but the
conputer remai ned hung in a |loop until the Reset key
was depressed or the nachine was powered of f. SIM390
prevents this | oop by forcing an EQJ condition, and
returning to an IDLE state, available for nore work.
Level Equality: None
Machi ne Instruction: 05 4R -- -- -- N

Exanpl es: ULD1 uLD
ULD2 UD /* TH S WLL UNLOAD THE RR TAPE AND
* GO TO EQU.

WRK - Work Cell
For mat :

Oper ati on:



Cenerates all zeros in this cell.

Trailing comments and enbedded comments are pernmitted.
Level Equality: NA
Op- Code: None.

Exanpl es: WORK1 WRK WORK AREA 1
WORK2  WRK [ *WORK AREA 2
WORK3  WRK

WL - Wite Ledger with Line Find (not sinulated)
For mat :

[L-name] WL [ FROM nanmel [ THRU nanme2] [ GOTO G nane]
Oper ati on:

Narmel nmust be a hi gher address than nane2.

This operation is treated as a HALTI NG NO- OP by the

SI M390 program SIM390 will display the current address

and instruction, and stop, waiting for the Enter key to

be depressed.

Conpi | ation: The WIL instruction is checked for proper syntax
and conpil ed according to the NCR390 specifications.
Level Equality: Nanmel and nane2 (A-address and B-address)

Machi ne Instruction: 07 1S AA BB -- N

Exanpl es: WIL1 WL FROM ABC THRU XYZ
WIL2 WL FROM ABC THRU XYZ GOTO ADDUP

WIN - Wite Ledger with No Line Find (not sinulated)
For mat :

[L-name] WIN [ FROM nanmel [ THRU nanme2] [ GOTO G nane]
Oper ati on:

Narmel nmust be a hi gher address than nane2.

This operation is treated as a HALTI NG NO- OP by the

SI M390 program SIM390 will display the current address

and instruction, and stop, waiting for the Enter key to

be depressed.

Conpi | ati on: The WIN instruction is checked for proper syntax
and conpi |l ed according to the NCR390 specifications.
Level Equality: Nanmel and nane2 (A-address and B-address)

Machi ne Instruction: 07 0S AA BB -- NI

Exanpl es: WINL WI'N FROM ABC THRU XYZ
WIN2 WIN FROM ABC THRU XYZ GOTO ADDUP

--- - "Renanes" Statenent (3 dashes in Synbolic position, col 8)

Oper at i on:
Renames the statenent at the precedi ng address.
le, allows the programto refer to the original nane
and the alternate nane as if they were the sane.
L-name is required.
Mil tiple Renanes statenents can be used for the sane
addr ess.

Level Equality: NA

Machi ne I nstruction: None

Pr ogr am Exanpl e:



001 WVORK1I WRK /*THE WORK AREA
001 WORK2 --- / *\WORK2 RENAMES WORK1
001 WORK3 --- / *WORK3 RENAMES WORK1

002 EQUX EQU * / * NEXT ADDRESS
002 ADDUP ADD WORK1 AND WORK2 G VI NG WWORK3

(Al nanes in ADDUP refer to the sane | ocation)

UNUSED - Unused cel |
Format (colum 1):

Oper ati on:
CGenerates 1 cell of zeros.
Any Synbolic is ignored.
Level Equality: NA
Machi ne I nstruction: None

Pr ogr am Exanpl e:
WORK1 WRK /*THE WORK AREA
UNUSED /*UNUSED FOR NOW - NAY USE LATER
WORK3  WRK [/ *\WORK AREA 3



Sone NCR390 Synbolic operation codes have been repl aced by
different ones in PL390. The unused NCR390 codes are shown
in parentheses and their PL390 repl acenment codes are |isted.
For exanpl e, BLA has been replaced by the ADD operation code.
No functionality has been renoved.

Exanpl e:
ADD - Add (valid)
(BLA) - Bl ock Add (invalid - replaced by ADD)

[blank Iine] - Blank lines are permitted and are treated as
conment | i nes.

* - Coment statenment (* in colum 1)

/* - Enbedded comment in PL390 statenent

ACL - Accept Ledger

ADD - Add (single or block, for ADD BLA)

ADR - Address

(BLA)- Bl ock Add (see ADD)

(BLC)- Block Copy (see CPY)

(CAC)- Carriage Control (see CAR and FRM

CAN - Cancel Job (SIMB90 Extended Instruction)

CAR - Carriage Control

(CFE) - Conpare For Equality (See |FF)

(CFM - Conpare For Magnitude (See |FF)

(CFZ)- Conpare For Zero (See | FF)

CLR - Cear Cells

CPY - Copy (single or block, for CPY/BLC)

DAT - Data

DIV - Divide

EQ) - End of Job (SIM390 Extended I|nstruction)

EQU - Equate

FRM - Advance Conti nuous Forms

HLT - Halt CPU Processing

| FF - Conpare For Zero (CF2)

Conpare For Equality (CFE)
Conpare For Magnitude (CFM

INS - Insert digits

LOK - Halt, go to this address if STEP

MDD - Multiply Dollar Decimal

MJL - Multiply and Shift

MJUS - Multiply and Shift (see also MJL which is a synonymn)

NOP - No Qperation

ORG - Set Location Counter to the specified address

PER - Punch ER Synbol

PRN - Print Nunber as Signed (as positive or negative)

PRT - Print Nunber as Absolute Value (see also PRN, PTB, PTN, PER)

PTB - "PRN' and Tab to a #1 Bl ock

PTN - "PRN' and Return Carriage to #1 |nsert

RCA - Read Card Al pha, type via typewiter

RCN - Read Card Nunmerics (into nenory)

RDC - Read Consol e

(RDL) - Read Ledger (see ACL, REJ, RLR, RMG RMK)

REJ - Read and Ej ect Ledger

REP - Replicate cells

RLR - Read fron Ledger Reader

RLS - Rel ease Punched Card

RMG - Read Ledger with Magnetic Line Find

RWK - Read Ledger with Mechanical Line Find

(RPC)- Read Punched Card (see RCA, RCN, RLS)




RPT - Read Paper Tape fromthe Reel Reader (see al so RPS)

RWD - Rewi nd Paper Tape on the Reel Reader

(RWP) - Rewi nd Paper Tape on the Reel Reader (see RWD)

SHF - Shift and Copy

SPS - Space Pl aten

SUB - Subtract

SUM - Sunmari ze

ULD - Unl oad Paper Tape fromthe Reel Reader

WRK - Work Cell

WL - Wite Ledger with Line Find (see also WIN)

WIN - Wite Ledger with No Line Find

--- - "Renanes" Statement (3 dashes in Synbolic position, col 8)
UNUSED - (starting in colum 1) Unused cell

PROGNAME - Nanes the program (up to 8 characters)
PUNCH - Punch data into the bject Deck
------------ Synbolics with Optional Mddifiers-------

Optional nodifiers are placed in colum 11, immediately
after the Synbolic.

Mbd
M = Manual operation
A = Autonmatic operation (for RDC only)

CAR - Carriage Control, Autonatic
CARM - Carriage Control, Manual

FRM - Forns Advance, Automatic
FRW - Forns Advance, Manual

PER - Punch "ER', Automatic
PERM - Punch "ER', Manual

PRN, PRT, PTB, PTIN - Print, Automatic
PRNM PRTM PTBM PTNM - Print, Mnual

RDC - Read Consol e, Manual
RDCA - Read Consol e, Autonmtic

-------------------------- SUMMBAryY -------------c-mommm oo
Common |ine formats:

CLF1 --- No operands, no "GOTO'

WRK LOK ULD

CLF2 --- No operands, but includes a "GOTO'

RDC PRT PTB PTN PRN
RCN RMG RW RLR REJ WL WN
RPT RPS SUM CLR

Speci al -use names




zeros to be generated. It is equivalent to the Synbolic "WRK".

Non- procedural instructions

EQU ORG WRK DAT ADR --- (3 DASHES)

Conpi | er directives

The following instructions exist on the NCR390 conputer,
but the PL390 Synbolic is different fromthe NCR390 version.
(Only Synbolics which generate an instruction are |isted).

ACL (RDL) - Accept Ledger (position |edger)
CAR (CAC) - Carriage Control

FRM (CAC) - Advance Continuous Forns

IFF (CFZ) - Conpare for Zero

IFF (CFE) - Compare for Equality

IFF (CFM - Conpare for Magnitude

LOK (HLT) - Halt, goto this address if STEP
ML (MJS) - Miltiply and Shift (sane as "MJS")
NOP (CFE) - No Operation

PER (PRT) - Punch ER Synbol

PRN (PRT) - Print Nunber as Signed (as positive or negative)
PTB (PRT) - "PRN' and Tab to a #1 Bl ock

PTN (PRT) - "PRN' and Return Carriage to #1 Insert
RCA (RPC) - Read Card Al pha

RCN (RPC) - Read Card Nunerics

REJ (RDL) - Read and Eject Ledger

REP (BLC) - Replicate

RLR (RDL) - Read fron Ledger Reader

RLS (RPC) - Release Punched Card

RMG (RDL) - Read Ledger with Magnetic Line Find
RW (RDL) - Read Ledger with Mechani cal Line Find
RPS (RPT) - Read Paper Tape fromthe Strip Reader
RAD (RW) - Rewi nd Paper Tape on the Reel Reader
SPS (RDC) - Space Platen

ULD (RWP) - Unl oad Paper Tape fromthe Reel Reader

WIN (WIL) - Wite Ledger with No Line Find




Ext ended Instructions

The following instructions do not exist on the NCR390 conputer.
However, the PL390 | anguage and the SIM390 sinul ator support
these extensions to the operation of the conputer.

EQ) - End of Job (Op code 20)
CAN - Cancel Job (Op code 21)

(Non- Procedural Instructions)
WRK - A work cell

DAT - Data
ADR - Address
EQU - Equate

ORG - Set address counter
--- - "Renanes" statenent

I nstructions Not Sinulated
The following instructions are not sinulated by SIM390, but
they will be conpiled correctly by the PL390C conpiler:

1. Read Magnetic Ledger:
ACL - Accept Ledger (no-op on S| M390)
REJ - Read and Ej ect Ledger
RLR - Read from Ledger Reader
RMG - Read Ledger with Magnetic Line Find
RWK - Read Ledger with Mechanical Line Find

2. Wite Mgnetic Ledger:
WL - Wite Ledger with Line Find (see also WIN)
WIN - Wite Ledger with No Line Find




Opcode Cross Reference

NCR390 To PL390

NCR390 Operation code to
PL390 Language Synbolics Cross Reference

NCR390 PL390

Opcode Synbol i cs

00 RDC

01 PRT, PRN, PER, PTB, PTN
02 CAR, FRM

03 HLT, LOK

04 RCA, RCN, RLS

05-1 RPT

05-3 RPS

05-4 RWD, ULD

06 RMG RMK, RLR, REJ, ACL
07 WL, WIN

08 SUM

09 CLR

10 VDD

11 MJUL/ MJS, SQR

12 I NS

13 SHF

14 SUB

15-0 | FF EQ NE (CFE), NOP
15-1 | FF ZERO (CF2)

16 | FF GE/ LT (CFM

17-0 ADD

17-1 CPY

18-0 ADD A THRU B (BLA)

18-1 CPY A THRU B (BLC), REP
19 DIV

--- Extensions ---

20 EQJ

21 CAN




Har dwar e Specifications and Prices - 1960

BRL 1961, NATI ONAL 390, start page 0714

NATI ONAL 390
Nati onal Cash Regi ster Conpany Mddel 390 Conputer

MANUFACTURER
Nati onal Cash Regi ster

APPL| CATI ONS

Systemis designed to handle all types of accounting records, reports,
and statistics,

paper tape sorting (Direct and Sequential), engineering calculations,
and |inear progranm ng problens (Linmited to 10 x 15 matrix or |ess)

PROGRAMM NG AND NUMERI CAL SYSTEM

Internal nunber system Binary Coded Deci nal Deci nal
Digits/word 12

Decimal digits/instruction 12

Instructions per word 1

Instructions decoded 27

Arithmetic system Fi xed poi nt

Instruction type Four address

Nurmber range From- 1 x 10-9 to + 9 x 10-9
Instruction word format

Fom e e e e Fommm o - S o m e e e oo [ Fomm e e o +
| I'nstruc- | Mdde | Address | Address | Address | Address |
| tion | | A | B | C | D [
| | | | | (EEERPEPRLS +
| | | | Operand | Operand | [
| | Modi fi-| I I I |
| | cation | [ [ | Next [
| | | | [ | I'nstruc- |
I I I I I | tion I
o e e e oo Fomm oo - - o m e o - o m e e e oo o m e e e o m e oo - +

Two decinmal digits each

Automatic built-in subroutines include bl ock transfer,

and sum and add pairs of nunbers.

Vari abl e bl ock instructions perform sonme functions simlar to B-boxes.

ARI THVETIC UNIT
Qperation Including Storage Access Tine, In Mcroseconds:
Add 11, 000 (11 nmilliseconds)
Mul t 250, 000 (250 milliseconds)
Di v 400, 000 (400 milliseconds)
Above tines are "worst case".
Because of the 4 address system command tines all include access
and storage.
Arithnmetic unit is constructed of 48 cores, with transformers and di odes.
Arithmetic node Serial Timng Synchronous Operation Sequenti al

STORAGE

No. of No. of Medi a

Wor ds Digits Access Core
200 2400 22 microsec/bit

Magneti c Ledger
200 digits 200 220 char/sec

Vari abl e word |l ength on magnetic cards
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I NPUT

Medi a Speed

Paper Tape (Photoelectric) 400 char/sec

Punched Card (1 BM 024 or 026) 18 char/sec

Magnetic Ledger Card 220 char/sec

Speed of reading and witing depends on card |ength

The average is 1.5 to 2.0 secs.

Consol e Keyboard ( Standard)

The Magnetic Ledger Card is a standard | edger card with standard visible
posted information on the front and strips of magnetic tape on the back
capabl e of storing up to 200 digits of information pertaining to that
account .

QUTPUT

Medi a Speed

Paper Tape 17 char/sec

Punched Card 18 char/sec

Magneti c Ledger Cards Sane as input

Accounting Machine Printer 1200 char/mn

The Accounting Machine type printer is conpletely progranmabl e both

hori zontally and vertically.

It will accommodate continuous forms, journals, cut forms, and | edger cards
all sinultaneously, if desired and has all accounting nmachi ne checking, conparing, and
accurrul ati ng features.

CI RCU T ELEMENTS OF ENTI RE SYSTEM

Type Quantity

Di odes 4, 000

Transistors 1,150

Magnetic Cores 9,792

14 vacuum gl ow tri odes are used as indicators

CHECKI NG FEATURES

Anong the fixed checking features are a 5 bit parity check, reader and punch check, power
supply tol erances auto check, a print-out check, and | edger card read-wite failure
indicators are used. Test points are available on all logical circuits.

PONER, SPACE, WEI GHT, AND SI TE.

PREPARATI ON

KVA,

conputer 4.8 KVA 1 phase 240v Area

conputer 78 sq ft Roomsize 10 ft x 15 ft Fl oor
| oading 20 I bs/sq ft

40 | bs concen

nmax Wei ght, conputer 1,000 Ibs 1,500 Ibs, tota

PRODUCTI ON RECORD

Nurmber produced to date 6

Number in current operation 6

Number on order 100+

Antici pated production rates 600 - 700 annually

Quantity production will comence in the first quarter of 1961.



COST, PRI CE AND RENTAL RATES

Mont hl'y

Basi ¢ System Price Rent al

390-3 Consol e and Central $56, 300 $1, 395

Processor

361-1 Paper Tape Reader 10, 000 250

461-2 Tape Recorder 1,735 50
Addi ti onal Equi prment

381-1 Punch Card Reader Coupl er 2, 250 60

468-1 Punch Card Coupl er 815 27

417 Paper Tape Rew nder-Spli cer 1, 215 30

? ?

361-2 Paper Tape Reader

Mai nt enance service is included in the rental price,
and is approximately 5 to 6% of purchase price annually.

PERSONNEL REQUI REMENTS

A typical installation will require a conbination supervisor and programer,

an operator, and possibly one clerk.

The number of input operators would depend on the volume and type of input nedia

and the nmethod of creating it, e.g. by-product of necessary parent nachine operation,
of f-1ine separate operation, etc.

RELI ABI LI TY, OPERATI NG EXPERI ENCE, AND TI ME AVAI LABI LI TY
Accept ance test specifies 40 hours continuous operation w thout failure or error.
Tests are run under extrene margi nal conditions.

ADDI Tl ONAL FEATURES AND REMARKS

Qut standi ng features include nmagnetic |edger cards, accounting nachine printer,

4 address system internally stored program deci mal codi ng, and desk size.

The uni que Magnetic Ledger Card which conbines visible, auditable, historical infornmation
posted on the front, w th nachi ne | anguage encoded on the back.

Up to 200 characters of information pertaining to each account can be stored on

the back of each card.

The magnetic | edger phil osophy provides unlinited external storage facility

and i medi ate random access to a conplete, up-to-date historical record.

FUTURE PLANS

Future plans include al phanunerics, a document sorter (M CR) input,
optical docurment and journal readers, automatic |edger handling,

i ncreased speed and capacity, and a high speed printer.






NCR Conput er

Conpr ehensi ve Conput er Cat al ogue

Manuf act ur er

NCR
NCRs s
NCR
NCR
NCRs s
NCR
NCRs s
NCR
NCRs s
NCR
NCRs s
NCR
NCR
NCRs s
NCR
NCR
NCRs s
NCR
NCRs s
NCR
NCR
NCR
NCRs s
NCR
NCRs s
NCR
NCRs s
NCR
NCRs s
NCR
NCRs s

Machi ne Nane
102 aka CRC 102

102A
107 aka CRC 107

120D
303
304

310
390

315
315 CRAM

315-100

315/ RMC- 501
500
590

315/ RMC- 502
Century 100
Century 200
Century 101
Century 251

8550
Criterion 8550
Criterion 8570
3650

7200 Model VI
8250

8560

N- 8450

V- 8450

3690

V- 8585- |
V-8595-11

Deci sion Mate V
V- 8635

V- 8645

V- 8655

V- 8665

V- 8675

V- 8685

9300

5620
9400
9500

Oigin

USA

USA
USA

USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA
USA

USA

USA
USA

USA
USA
USA

Dat e
Jan- 52

1953
Apr - 53

1955
Jan- 56

Nov- 59

Apr-61
May- 61

Jan- 62
Jan- 62

Nov- 64

Jul - 65
Sep- 65
Sep- 65

May- 67
Sep- 68
Jun-69
1972
1973

1976
1976
1976
1976

1977
1977
1977
1977
1977
1977

1982
1982

1983
1983
1983
1983
1983
1983
1983
Mar - 83

1985
Mar - 85
Cct - 85

Ref erence
NCb p234

BW 46
NCa p190

BW 89
NCb p235
| PM p334

PAL p334
BW 221

EoCS p544
BW 242

BW 329

BW 347
PAL p337
BW 353

PAL p338
BW 452

BW 494
EoCS p1129
EoCS p1129

EoCS pl1129
I C Aug76

| C Aug76
CR90

| C Jan77

| C Apr77
EoCS pl1129
| C Jul 77

| C Jul 77
CR90

CR90
CR90

CR90
ABC Cct 87

CR90
ABC Cct 87
ABC Cct 87



NCR Cont en
NCR Cont en
NCR Cont en

7000CP
9800
3695
5660
721-11
93001 P
94001 P

V- 8835
V- 8845
V- 8855
V- 8865
V- 8875
V- 8885
V- 8895
Tower 32/ 800

10000/ 35
10000/ 55
10000/ 65

| 8130
I 8150

102D

299

370

395

399

499

8000

8100

8200

8300

8400

8500

8600
Century 300
Century 50
Century 8200
1 -9000

M ni TOAER
TONER 32/ 400
TONER XP
TONER/ 600
Tower 32/S
V- 8500

V- 8600

V- 8800

Wor | dmar k 5100M

1986
1986
1986
1986
1986
Jan- 86
Jan- 86

1987
1987
1987
1987
1987
1987
1987
Feb- 87

1988
1988
1988

Cct - 97
Cct - 97

ABC Cct 87
ABC Cct 87

ABC Cct 87

CR90
CR90
CR90

01 p52
01 p52

ARL
CBI 55
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The designer and buil der of the NCR390 conputer and its
associ ated docunentation is the National Cash Register Conpany,
Dayt on, Ohi o.

Qur NCR Custoner Engineer on Guam |Ichiro Harada of Tokyo,
taught me nuch about the NCR390 and its progranm ng.

G en Thonpson |et ne borrow his NCR Gold Manual to study,
whi ch was crucial to understanding the conputer.

Thanks also to Vern Cozad and Dave Qpal at FE Warren AFB,
Wom ng, who assisted ne when | began using the NCR390.

Information from vari ous websites has al so been included in
thi s docunent.

Dave Morton created the followi ng prograns and docunents:
SIMB90O - the NCR390 sinul ator.

PL390 - the NCR390 synbolic programm ng | anguage.

PL390C - the conpiler for PL390 prograns.

Tictactoe for the NCR390 i n NCR390 nmachi ne | anguage.
Tictactoe for the NCR390 in the PL390 | anguage.

Al test prograns (PLX. .., etc).

Al'l docunentation for this software and the PL390 | anguage.

Nouhkwbe

David E. Mrton
09- 02- 2002



