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Ad for an NCR390 system from the 1960s 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 DESCRIPTION 
  
 The NCR390(R) computer was the world's first, low-cost, mass-marketed  
 computer, with up to 11,000 systems installed worldwide.  
 Price: $75,000. 
 
 It was designed and built in 1960, and was in worldwide use in banks  
 and accounting departments during the 1960s and early 1970s.  
 
 This package enables you to run NCR390 programs on a simulator  
 (SIM390), using original machine code. 
 
 You can also write programs in the PL390 language, compile them  
 with the included compiler, and run them on the simulator.  
  
 The compiler was not available when the NCR390 was in use, but was   
 written years later by the author to make it easier to write programs   
 for the simulator. 
  
 The simulator and compiler run on a PC under MS-DOS or PC-DOS. 
 Native DOS can be used, or Microsoft Windows can be used by using  
 a DOS prompt (COMMAND PROMPT).  
 
 A technical background or NCR390 experience is recommended. 
 
                                                                       

 System Requirements:  
· A 486 PC or higher (1990s or later).  
· Microsoft Windows. 
· DOS or a Command Prompt from Windows. 
· About 20-30 megabytes of disk space.  
 
For "Windows/7, 64-bit", a DOS BOX must be used. 

 
 Windows/XP is recommended.   
 

 The package includes the following items: 
 
     1. SIM390 - The NCR390 simulator program. 
 
     2. PL390C - The PL390 language compiler. 
 
     3. Sample programs (TIC TAC TOE, SQUARE ROOT, etc). 
 
     4. Documentation. 
 
     5. NCR390 photos and ads from the 1960s. 



 
   What you can do:  You can… 
 

· Run NCR390 programs. 
· Mount "tapes" and "cards" on devices. 
· Write programs in machine code or the PL390 languag e. 
· Run programs with many runtime options, such as  
  SINGLE-STEP, TRACE, EXHIBIT, Address-Stop, etc. 
· Suspend program execution with INTERRUPT or RESET. 
· Display or edit memory with system commands.  
· START program execution at any address. 
· Write Procedures (PROCS) to execute Jobs. 

 
       
 
   Topics in this document are color coded. 
 
   Table of Contents:  
 
  O  What it Looks Like.  

 •   General information.      

  O  Installation.  

 •   Getting started.  

 •   HELP information (commands, etc).     

 •   The PL390 language and compiler.  

 •   PL390 Quick Reference and Op Codes cross reference.  

  O  Machine specs, acknowledgements.  

 •   Historical notes.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  WHAT IT LOOKS LIKE... 
 

 
 
                Playing a game of Tic Tac Toe on SI M390.  
                DOS Command Prompt using Windows/XP .  
 
 
 
 
 
 
 
 
 
 
 



 
 
                   SIM390 Startup and Tape Mount. 
 
   The DOS window shown is 90x50 - 90 columns wide by 50 lines (vertical). 
 
           For the DOS Prompt (Command Prompt) in W indows/XP, click on:         
           START, PROGRAMS, ACCESSORIES, COMMAND PR OMPT. 
 
 
 
 
 
 



 
 
                  Compile of a Program Written in P L390 
 
 
 
 
 
 
 
 
 



 

A short program is entered, using machine code, and  then run.  
The activity has been captured in SYSLOG.TXT and di splayed here. 
 
------------------------------------------------- 
          --- SYSLOG --- 
 SIM390 STARTED AT  07-31-2004  19:23:42 
 SIM390 VERSION 1.3S 
 ------------------------------------------------- 
 19:23:42  SIM390 TO INTERRUPT 390 PROG, PRESS SHIFT , CTRL, OR ALT.  ���� == Startup 
 19:23:42  SIM390 FOR HELP, TYPE 'HELP' OR 'H'. 
 19:23:42  SIM390 READY. 
 19:23:42  SIM390 IDLE. 
 19:23:44  K    <=== Simulate the KIE key to enter data from the keyboard 
 19:23:44  SIM390 (000):   KIE - CELL 000 
 19:23:53  000088890001    <=== Enter data into the  390's memory (cell 000) 
 19:23:53  SIM390           (000)       888,900.01 <=== Echo of data entered 
 19:23:53  SIM390 (001):   KIE - CELL 001  <=== KIE  advances to next cell 
 19:24:04  170088899902 
 19:24:04  SIM390           (001) 1,700,888,999.02 
 19:24:04  SIM390 (002):   KIE - CELL 002 
 19:24:11  010099991403 
 19:24:11  SIM390           (002)   100,999,914.03 
 19:24:11  SIM390 (003):   KIE - CELL 003 
 19:24:19  030000000000 
 19:24:19  SIM390           (003)   300,000,000.00 
 19:24:19  SIM390 (004):   KIE - CELL 004 
 19:24:21  R    <=== Simulate the RESET key - go in to IDLE mode 
 19:24:21  SIM390 RESET COMMAND ACCEPTED 
 19:24:21  SIM390 IDLE. 
 19:24:26  D 000-004    <=== Display the contents o f cells 000 thru 004.    
 19:24:26            (000)  00 00 88 89 00 01   <== = 000: Read console, cells 88-89. 
 19:24:26            (001)  17 00 88 89 99 02   <== = 001: Add 88 and 89, answer in 99. 
 19:24:26            (002)  01 00 99 99 14 03   <== = 002: Print cells 99 thru 99.     
 19:24:26            (003)  03 00 00 00 00 00   <== = 003: Halt, go to cell 000. 
 19:24:26            (004)  00 00 00 00 00 00 
 19:24:26  SIM390 IDLE. 
 19:24:35  S00    <=== Simulate the 'START 00' key (S00) - Start the program at cell 00 
 19:24:35  SIM390 START 00 
 19:24:35           (000): RDC INTO CELL 088.  AWAI TING REPLY... 
 19:24:39  123    <=== Enter the first number to be  added 
 19:24:39                    (088)             1.23   <=== Echo of reply (123) 
 19:24:39           (000): RDC INTO CELL 089.  AWAI TING REPLY... 
 19:24:43  456    <=== Enter the 2nd number to be a dded  
 19:24:43                    (089)             4.56    <=== Echo of reply (456) 
 19:24:43                    (099)             5.79    <=== Total of 123 + 456 in cell 99 
 19:24:43           HALT IN CELL 003. PRESS ENTER T O CONTINUE...<=== HALT encountered  
 19:24:46           (000): RDC INTO CELL 088.  AWAI TING REPLY... 
 19:24:49  EOJ    <=== End-Of-Job command (EOJ) fro m the console  
 19:24:49  SIM390 JOB NONAME  ENDED VIA CONSOLE COM MAND AT 07-31-2004  19:24:49. 
 19:24:49  SIM390 IDLE. 
 19:24:52  EXIT    <=== Exit/end the simulator 
 19:24:52  SIM390 ENDSIM COMMAND ACCEPTED 
 19:24:52  SIM390 STARTED AT 07-31-2004  19:23:42  
 19:24:52  SIM390   ENDED AT 07-31-2004  19:24:52.   

 



 
  SIM390 System Log  (console activity) 
 
 ------------------------------------------------- 
           --- SYSLOG --- 
 00:01:42  SIM390 STARTED AT  02-23-2004  00:01:42 
 00:01:42 
 00:01:42  SIM390 VERSION 1.3R   
 00:01:42  SIM390 COMPILED ON FEB 22, 2004, 20.31.1 5 
 00:01:42 
 00:01:42 SIM390      THE FOLLOWING TAPES AND CARDS  ARE MOUNTED: 
 00:01:42 SIM390 RR:  *ID TTTRR   OBJECT AUTO  
 etc... 
 
 00:01:42 
 00:01:42  SIM390 TO INTERRUPT 390 PROG, PRESS SHIF T, CTRL, OR ALT. 
 00:01:42  SIM390 FOR HELP, TYPE HELP OR 'H'. 
 00:01:42  SIM390 READY. 
 00:01:42  SIM390 IDLE. 
 00:01:46  DT      <=== Display the date and time ( DT) 
 00:01:46  DATE=02-23-2004  TIME=00:01:46  
 00:01:46  SIM390 IDLE. 
 00:01:49  VER      <=== Display the SIM390 program  version (VER) 
 00:01:49  SIM390 VERSION = 1.3R  COMPILED ON FEB 2 2, 2004, 20.31.15 
 00:01:49  SIM390 IDLE. 
 00:02:00  DA       <=== Display active jobs (DA) 
 00:02:00  NO ACTIVE JOBS 
 00:02:00  SIM390 IDLE. 
 00:02:07  M RR,TTTRR.OBJ    <=== MOUNT the tape wi th the TICTACTOE program on RR 
 00:02:07  SIM390 MOUNTING TAPE TTTRR.OBJ 
 00:02:07  SIM390 TAPE TTTRR.OBJ  NOW MOUNTED ON RR . RECORDS=0001145. 
 00:02:08  SIM390 IDLE. 
 00:02:15  S RDR1     <=== Start System Reader1 for  the Reel Reader tape drive 
 00:02:15  SIM390 READER STARTED ON TAPE DRIVE RR. 
 00:02:15  SIM390 RR: JOB TICTAC    TICTAC IS TIC-T AC-TOE WITH AUTOLOAD 
 00:02:15  SIM390 JOB TICTAC  STARTED. 
 00:02:15  SIM390 RR: PROGFMT      PROGRAM IS IN "P ROGRAM" FORMAT 
 00:02:15  SIM390 RR: PRTA         PRINT IN "AUTHEN TIC FORMAT" MODE 
 00:02:15  SIM390 RR: AUTOLOAD 05 10 01 99 00 02  < === An AUTOLOAD command  
 00:02:15  SIM390 EXECUTING PROGRAM VIA AUTOLOAD...  
 00:02:15 
 00:02:15  SIM390 READING TAPE ON REEL READER. 
 00:02:16  SIM390 READING TAPE ON REEL READER. 
 00:02:16  SIM390 REWINDING TAPE ON REEL READER. 
 00:02:16  TICTAC           (000)      
 00:02:16  TICTAC  (004): RDC INTO CELL 099.  AWAIT ING REPLY... <== Message from job TICTAC 
 
 
 
 
 
 PL390 Program Compile  
 
F:\NCR390\TEST>COMP TTTRR    <=== Compile the progr am TTTRR.SRC.TXT using COMP.BAT 
 PL390 COMPILER BAT JOB. 
 COMPILING PROGRAM TTTRR.SRC.TXT 
 PL390 COMPILER STARTED. VER=1.4Z   DATE=2004-02-23   TIME=21:05:05.65 
 COMPILING PROGRAM TICTACTO   <=== TICTACTO is the program name, specified in the source 
 SOURCE RECORDS READ =  1,135 
 PASS1 ERRORS   =   0 
 PASS2 WARNINGS =   1 
 PASS2 ERRORS   =   0 
 
 Listing copied to  TTTRR.PRT.TXT   <=== The name o f the compiler listing file 
 Object deck copied to  TTTRR.OBJ.TXT  <=== The nam e of the object deck TXT version   



 Press any key to continue . . . 
 COMPILE JOB ENDED. 
 
 

 
 
 
 PL390 Compiled Program Listing 

 0001  09 00 02 03 00 35   342 BEGIN  CLR BOARD THRU  WORK3 GOTO CPYCOD   /*CLEAR             
                           343                                                                                
                           344 *          002                                                                 
                           345 *          CELL 00 2 = PROGRAM NI AFTER CELL 0 AUTOLOAD                    
 0002  05 14 00 99 03 03   346 LOADUM RPT INTO 100 THRU 199 AT-END REWIND  /*LOAD UM          
 0002                      347 BOARD  ---  RENAMES LOADUM <=== THE TTT BOARD AFTER LOAD             
                           348                                                                                
                           349 *          003                                                                 
 0003  05 40 00 00 00 01   350 REWIND R WD GOTO BEGIN       /*REWIND TAPE ON REEL READER                
 0003                      351 WORK3  --- RENAMES R EWIND   /*RE- USE CELL FOR WORK                                                                                             
                           352                                                                                
                           353 *          004                                                                 
 0004  00 00 99 99 00 05   354 ENTRY  RDC REPLY      /*GET HUMAN'S MOVE –  READ CONSOLE                          
                           355      
 
 etc... 
 

 
 
 
 
 



CONTENTS OF THE "NCR390 VINTAGE COMPUTING" PACKAGE 
-------------------------------------------------- 
 
The Zipped files expand to files in several directo ries. 
 
 
          
           Directory Structure 
           ------------------- 
 
           NCR390     (Overview)   
            |            
            | 
            | 
            +---->  SIM390          Simulator, devi ces, programs, and compiler. 
            +---->  REST            The rest of the  materials. 
 
 
 
 
 
           NCR390     (Details)   
            |            
            | 
            | 
            +---->  SIM390          SIM390 simulato r and device files. 
            |        |             
            |        |              
            |        +---> PGM      Application pro grams. 
            |        |      | 
            |        |      |         
            |        |      +--->   Compiler.   
            |        | 
            |        | 
            |        +---> SYSPROC  Procedure libra ry. 
            |        | 
            |        +---> CARDS    Miscellaneous c ards 
            | 
            | 
            +---->  REST            The rest of the  materials 
                     |                  
                     | 
                     +----> DOC      Documentation.  
                     | 
                     +----> PIX      Photos, ads, e tc.  
 
                            
 
 
 
 
INSTALLATION PROCEDURE 
---------------------- 
 
     1. Create a new folder (directory) for the pac kage. 
        Recommended name: NCR390. 
 
     2. Move the zipped package to that directory. 
 
     3. Unzip (decompress) the package inplace usin g any unzipper. 



        WinZip, PKUNZIP, or other utilities can be used for this. 
        WinZip is available for evaluation free of charge at: 
           www.winzip.com 
 
        Specify "INCLUDE/EXPAND SUB-DIRECTORIES" wh en unzipping. 
        The subdirectories will be automatically cr eated. 
 
        The amount of disk space used by the packag e after installation 
        should be about 15-30 megabytes. 
 
        Nothing will be added to the Windows Regist ry or copied into 
        any Windows directories. 
        No special DLLs are required or included.  
 
     4. The LIST program (text viewer) should also be copied to a 
        location in your DOS/Windows PATH, such as "C:\". 
        Example:    XCOPY  LIST.EXE   C:\ 
        This will copy LIST.EXE to the C:\ director y. 
        LIST can be used for displaying any non-TXT  file. 
 
 
 
LIST OF FILES 
------------- 
 
SIM390 DIRECTORY: 
 
SIM390.EXE     THE SIMULATOR - MAIN PROGRAM 
SIM390H.EXE    THE "HELP" ROUTINE 
CP.TXT         CARD PUNCH 
CR.TXT         CARD READER 
ML.TXT         (MAGNETIC LEDGERS - PRESENT, BUT NOT  USED) 
RR.TXT         REEL READER TAPE DRIVE 
ST.TXT         STRIP READER TAPE DRIVE 
TP.TXT         PAPER TAPE PUNCH  
SYSPRINT.TXT   PRINTER (TALLY TAPE) 
SYSTYPE.TXT    TYPEWRITER 
SYSHELP.TXT    THE HELP FILE 
SYSLOG.TXT     SYSTEM ACTIVITY LOG  
SYSSNAP.TXT    SNAPSHOT MEMORY DUMPS 
SYSTRACE.TXT   TRACE FILE 
HELPPRT.TXT    HELP FILE FOR PROGRAMMER REFERENCE P URPOSES 
 
LIST.EXE       DOS PROGRAM BY VERNON BUERG TO DISPL AY NON-TXT FILES. 
               THIS SHOULD BE COPIED TO YOUR PGM DI RECTORY AND YOUR 
               C DIRECTOY, OR ANY DIRECTORY IN YOUR  WINDOWS PATH.       
               USEFUL FOR DISPLAYING OBJ AND OCO FI LES. 
               EXAMPLE:  LIST TTTRR.OBJ 
               ALSO AVAILABLE FOR DOWNLOAD ON THE W EB.       
               USAGE IS OPTIONAL. 
 
L.BAT          BAT FILE FOR LIST.EXE PROGRAM. INVOK ES "LIST.EXE". 
               THIS SHOULD BE COPIED TO YOUR SIM390  PGM DIRECTORY  
               OR YOUR WINDOWS BAT DIRECTORY (C:\BA T). 
               EXAMPLE:  L TTTRR.OBJ 
               USAGE IS OPTIONAL. 
 
PGM: 
   Several programs. For example: 
   TTTRR.SRC.TXT   SOURCE FOR TIC TAC TOE 



   TTTRR.PRT.TXT   VIEWABLE LISTING OF COMPILE 
   TTTRR.OBJ       EXECUTABLE OBJECT PROGRAM 
   TTTRR.OBJ.TXT   VIEWABLE OBJECT PROGRAM 
   TTTRR.OCO       EXECUTABLE OBJECT-CODE-ONLY VERS ION 
   TTTRR.OCO.TXT   VIEWABLE OCO VERSION 
   TTTRR.CRD       CARDS FOR START-07 METHOD 
   TTTRR.CRD.TXT   VIEWABLE CARDS    
   TTTRR.XRF.TXT   STANDALONE CROSS-REFERENCE FILE 
    
   Program Compiler: 
   COMP.BAT        BAT FILE FOR COMPILING PL390 PRO GRAMS 
   COMP.BAT.TXT    VIEWABLE BAT FILE FOR COMPILING PROGRAMS 
   PL390C.EXE      PROGRAM COMPILER 
 
   Cards.  For example: 
   TTTRR.CRD       CARDS FOR TIC TAC TOE START-07 M ETHOD 
   TTTRR.CRD.TXT   VIEWABLE CARDS    
   BLANK.CRD       BLANK CARDS FOR CARD PUNCH   
   BLANK.CRD.TXT   VIEWABLE BLANK CARDS FOR CARD PU NCH 
 
SYSPROC: 
   MULTIPLE "PROCEDURE" FILES FOR MOUNTING TAPES AN D RUNNING PROGRAMS. 
   CAN BE RUN WITH "EXEC PROCNAME" FROM THE SIMULAT OR. 
   APPROXIMATE EQUIVALENTS: 
      1. DOS BAT FILES. 
      2. IBM MAINFRAME MVS SYS1.PROCLIB MEMBERS. 
   EXAMPLES: 
      PROCKTM.TXT 
      PHELLO.TXT 
 
CARDS: 
   VARIOUS CARD FILES. 
 
REST DIRECTORY: 
   THIS REFERENCE GUIDE. 
   NCR390 MACHINE LANGUAGE REFERENCE (MACHINE CODE) PDF. 
   PL390 LANGUAGE QUICK-REFERENCE GUIDE PDF. 
   ADS AND PICTURES OF 390'S. 
 
 
 
 
 UNINSTALL PROCEDURE 
 ------------------ 
 
 Delete the folder where you placed the programs an d documentation. 
 
 We do not recommend ever deleting this package, si nce it 
 represents the function of an antique computer, an d might 
 be worth something someday... 
 
 



 
 
 AVAILABLE PROGRAMMING METHODS     
 ----------------------------- 
 
 There are 2 methods of programming for the simulat or: 
 
 1. FAIRLY EASY.  
    Coding programs in an English-like language cal led PL390.  
 
 2. REALLY DIFFICULT.  
    Coding programs in machine code, just as was do ne in the  
    1960s on the NCR390.  
 
 
 
 
 COMMENTARY 
 ---------- 
 
 Playing with these programs is not a trivial excer cise. Let's face 
 it: Writing programs in machine code or a symbolic  assembler 
 type of language is not easy. Nor is learning a ne w computer language. 
 
 With this package, you can do either or both - cod e in machine  
 code or in a symbolic language (PL390). 
 Prior exposure to the NCR390 would be helpful. 
 
 I've tried to make the operation of SIM390 and the  compiler as easy as 
 possible, and tried to make the documentation as c lear as possible. 
 However, when all is said and done, it's complicat ed. But that's 
 the nature of this computer, and programming at th e "bare metal" 
 level. 
 
 For those with NCR390 programming experience, this  software will 
 probably be nostalgic, new, and somewhat difficult . 
 
 For those with no NCR390 programming experience, t his software will 
 probably be new and difficult. 
 
 But the point of all this is to revive an obsolete  computer via 
 simulation, and to have fun. Writing machine code or symbolic 
 code and running your programs can be a lot of fun . That's 
 mainly why this software was written: To have fun.  
 



 
OPERATIONAL INFORMATION AND SYSTEM REQUIREMENTS 
----------------------------------------------- 
 
 General: 
 
 "SIM390" is a DOS-based simulator program which ru ns on a PC and 
 simulates an NCR390(R) computer which was in use d uring the 
 1960s.  
  
 It is also a mini operating system for controlling  various 
 aspects of the application programs and simulator operation.  
 However, it does not wrest control from DOS or Win dows when running.  
 It is a Windows-friendly, DOS-friendly application  program of  
 DOS/Windows, usimg a "DOS window" - not a full  sc reen (unless you  
 request it from Windows). 
 
 
 "PL390C" is a DOS-based compiler program which run s on a PC and 
 compiles PL390 source programs. The compiled outpu t can be run 
 on the SIM390 simulator. 
 
 The PL390 language is a post-1960s creation, and w as not  
 used or available for the NCR390 computer. 
 Its use is optional and is not required for runnin g the simulator. 
 
 Both programs can run from DOS prompts under Windo ws, or in 
 native DOS. 
 
 COMPATABILITY: 
 
 SIM390 and PL390C have been successfully tested wi th: 
     Windows/7 64-bit  (DOS BOX) 
     Windows XP/Pro    (DOS prompt) ����  Recommended Windows version 
     Windows NT        (DOS prompt) 
     Windows ME        (DOS prompt) 
     Windows 98SE      (DOS prompt) 
     Windows 98        (DOS prompt) 
     Windows 95        (DOS prompt) 
     PC/DOS 7.X        (Last PC/DOS release from IB M - 1994) 
     MS/DOS 7.X        (From Microsoft Windows 9x) 
 
     "PC/DOS 2000" from IBM is essentially PC/DOS 7 .x with Y2K updates, 
     and should function the same or better. 
      
SIM390 and PL390C will not work with "Windows/7 64- bit" in NATIVE mode  
     or COMPATABILITY mode. 
     Specifying compatability mode with XP, etc, ha s no effect. 
     Running it in a DOS BOX does work , although the screen size for the 
     "BOX" might be rather small. For this reason, "Windows/7 64-bit" 
     operation is not recommended. 
     "Windows/7 32-bit" operation has not been test ed, but should work 
     without using a DOS BOX.  
  
 Versions of Windows older then Windows/XP are not as user-friendly  
 as XP, but fully functional for running this softw are.  
  
 
 
 



    
 SIM390 and PL390C have *NOT* been tested with: 
     Windows 3.X       Windows 2000       FREEDOS 
     OS/2              DR/DOS             Windows/7  32-bit                 
     Apples/Macs       386 PCs                          
      
 
 DISK SPACE REQUIRED: 
     System:    Approx 9 megabytes. 
     With doc:  Approx 40 megabytes.  
 
 
 MINIMUM SYSTEM REQUIREMENTS: 
     There are -NO- unusual or demanding requiremen ts to 
     install and run these programs as long as you have 
     an IBM-compatable PC and DOS. 
 
     Details are listed below. 
 
 1.  IBM-compatable PC with 2 megabytes of memory, and 
     a 486 CPU. (Not tested with a 386 CPU, but wil l 
     probably function correctly since the simulato r and 
     compiler were compiled at the "386" level.) 
 
 2.  MS/DOS or PC/DOS. 
     DOS can be used from a Windows prompt or in na tive DOS mode. 
 
 3.  A hard drive with about 50 megabytes of free s pace. 
     Some files are appended-to during operation ca using 
     them to grow larger with each execution, but t hey can 
     be deleted or renamed, as desired. 
 
 4.  An editor to use for writing programs, etc. 
     Windows NOTEPAD and WORDPAD are suitable for t his function. 
     The MS/DOS "edit" program also works well. 
     For users of SPF, the program "SPFLITE" can be  downloaded 
     from the web and used for viewing, creating an d editing TXT  
     and non-TXT files (source programs, OBJ files,  OCO files, etc). 
 
 5.  A file viewer to view the disk files. 
     Windows NOTEPAD and WORDPAD can be used for TX T files. 
 
     The program "LIST.EXE" is included for viewing  files when  
     in DOS. Shareware.  
 
     A BAT file (L.BAT) is included which invokes L IST.EXE 
     by typing "L filename". 
     For example, 
 
        L RR.TXT 
 
     would display the contents of the RR file (the  Reel 
     Reader paper tape file). 
 
        L SYSLOG.TXT 
 
     would display the contents of the SYSLOG file (the 
     System Log file). 
 
 6.  520k of available conventional DOS memory. 



 
 7.  XMS memory: None needed. 
     "XMS memory" spec for Windows DOS icon: None ( none needed). 
 
 8.  DPMI memory: None needed. 
     "DPMI memory" spec for Windows DOS icon: Auto (none needed). 
 
 9.  Environment: Whatever your tailored environmen t needs. 
     "Environment" spec for Windows DOS icon: 512 b ytes (or more). 
 
 10. Screen size: 43 or 50 lines. 
     In some Windows versions, you can set the scre en size using 
     the field "Screen initial size" in the Windows  DOS icon. 
     "50" is recommended (50 lines of text in the w indow). 
   
 11. Right click the DOS icon or executable program , and click on 
     Properties.  
     Click on Options. 
     Specify Run As: Normal window. 
        
     Specify Display Options:  Window. 
     "WINDOW" mode is recommended because it's more  user-friendly than 
     "full screen".  
     Placing DOS into a window still allows interac tion with Windows, 
     whereas "full screen mode" does not. 
 
     Click on Layout. 
     Screen specifications under "Layout" for the W indows DOS icon:  
     Screen Buffer Size: Width: 90. Height: 50. 
     Window Size:        Width: 90. Height: 50. 
     Let system position window: Yes. 
 
     Name of the DOS Command Prompt under Windows X P/Pro: 
     C:\WINDOWS\system32\cmd.exe 
 
 OPERATIONAL NOTE: 
 VIEWING AND EDITING SIM390 DISK FILES: 
     To view SIM390's output files or edit its inpu t files, SIM390 must  
     not be running. 
      
     This is normal, Windows/DOS operation.  
 
     Files being created or extended by SIM390, suc h as SYSLOG.TXT, 
     cannot be accessed by NOTEPAD, WORDPAD, LIST.E XE, etc, while  
     SIM390 is running.  
 
     Similarly, files opened for input, such as RR. TXT (the Reel Reader),  
     can be viewed but not edited while SIM390 is r unning.  
     If you edit such a file while SIM390 is runnin g, Windows will not  
     permit you to save your changes.     
 
     SIM390 is given semi-exclusive use of the file s by Windows when  
     running, as would any program running under DO S or Windows. 
 
     To end the Simulator to permit viewing and edi ting of various  
     runtime files, enter the command ENDSIM.  
      
     (Unloading the file on the device using a SIM3 90 "UNLOAD" will not  
     enable editing of the file to take place since  it has now been 
     unloaded.) 



      
 -------------------------------------------------- -------------------- 
 
  My OS environment (for reference): 
     * Windows XP/Pro SP3.    
     * Almost all Microsoft maintenance to Windows.  
     * MS/DOS as supplied by Windows. 
     * PC/DOS 7.X  as an addition to the Microsoft DOS directory. 
          Vendor: IBM - 1994, plus an IBM Y2K fix a pplied later. 
     * A shortcut on the desktop for DOS (cmd.exe C ommand Prompt). 
     * Output from VER command (Version) in COMMAND  PROMPT mode: 
          "Microsoft Windows XP [Version 5.1.2600]"  
     * NOTEPAD and WORDPAD: Version 5.1 (came with Windows). 
     * LIST.EXE (and L.BAT) for displaying TXT or n on-TXT files. 
       Version 9.6x 07/29/2004 (old version).  
     * SPFLITE for editing any file - TXT or non-TX T. 
--------------------------------------------------- ------------------- 
 
 SOFTWARE STATUS: Freeware. 
 AUTHOR: Dave Morton. 
 TRADEMARKS: 
     "NCR" is a trademark of the National Cash Regi ster Company. 
     "NCR 390" is a trademark of the National Cash Register Company. 
  
 
 
 
 
 
 
    
   General 
   ------- 
 
   The NCR390 was first introduced in 1960 by the N ational Cash Register company (NCR)  
   and used by hundreds of organizations worldwide.  It was also used by the USAF in its  
   Military Pay departments to process payroll tran sactions and compute pay entitlements.  
   Paychecks were run by a different department usi ng punched card output from the 
   NCR390. It would probably be classified as a min i-computer for its time. 
 
   The computer used punched paper tape, punched ca rds, magnetic ledgers, a built-in      
   typewriter, and a console printer. 
 
   According to a magazine ad from that era, the NC R390 sold for $75,000 and leased for  
   $1,850/month. 
 
   The company billed it as the "National 390". 
 
   It was, according to the ad,  
      an "electronic statistician", 
      an "electronic accountant",   
      an "electronic mathematician", 
      an "electronic filing system",  and  
      an "electronic reporter". 
 
   The company's address listed in the ad was: 
 
       The National Cash Register Company 
       Dayton 9, Ohio 
 
   NCR was evidently so large a presence in Dayton that no street address or PO box was   
   necessary. 5-digit zip codes had also not yet be en invented. 
 



   Later documents referred to the company as "NCR" , rather than "National" or "The  
   National Cash Register Company", and the compute r as the "NCR 390". Here, it's referred  
   to as one word - the "NCR390". 
 
   Note: The model of NCR390 I worked with was slig htly different from the one in the ad.  
   The ad shows 2 reel readers (paper tape drives w hich used 2 reels). We had 1 reel  
   reader and 1 strip reader (no reels, no rewind c apability on the strip reader). 
 
   The NCR390 was almost purely a "numeric" machine  with no internal alphabetic  
   capabilities. 
   Using the typewriter keyboard, it was possible t o type directly onto a ledger or wide  
   roll of paper. The computer also had the capabil ity to read punched cards on a 
   modified IBM-024 keypunch and type the card cont ents onto a magnetic ledger. Neither of  
   these operations stored any information in the c omputer's memory. Therefore, all of its 
   computer instructions deal with numbers except f or "read punched card - alpha" which is  
   a valid 390 instruction. 
   But again, reading alphabetic characters from a punched card did not store them in the  
   computer's memory: it merely typed the character s onto a ledger, using the computer's 
   built-in typewriter.  
    
 
 
   Description of Equipment Which I Worked With 
   -------------------------------------------- 
   Physical pieces of equipment: 
      1. Operator's console - with integrated I/O e quipment. 
      2. Paper tape "reel" reader (like a tape driv e). 
      3. Paper tape "strip" reader (no reels, no ta pe rewind). 
      4. Card reader/punch - modified IBM keypunch.  
      5. Paper tape punch. 
 
   Support equipment: 
      1. Paper tape splicer from NCR (desk, splicer , glue, heater). 
         The paper tape sometimes had to be spliced , when a section  
         of data needed to be inserted or deleted. 
         Glue and a splicer machine were used. The splicer machine 
         would apply heat and pressure to the splic e, curing the splice. 
         
   Electronics: 
      Solid state (no tubes), printed circuits but with components  
      soldered to the boards (tranistors, resistors , etc). 
 
   Memory type: 
      Magnetic core, wired by hand - probably 9600 cores 
      (12 x 200 x 4). 
 
   Equipment color: 
      Tan (including the modified IBM keypunch). 
 
   Paper tape color: 
      Output from Tape Punch: Green.  Input: Pink. 
       
   Magnetic ledgers: 
      About 2 feet long by 1.5 feet wide. 
 
   Magnetic stripes: 
      4 vertical magnetic stripes on the back of ea ch 
      ledger. They contained a "line find" location  (for 
      the next line of printing on a newly-inserted  magnetic 
      ledger), and data. I don't recall how much da ta the 
      stripes could hold... 
 
      The AF pay records (known as "MPR's" - Milita ry Pay 
      Records) held 36 words (cells) of information . 
      according to AF form 1933 "MPR MAGNETIC STRIP  DATA", 
      cells 164 thru 199 were the standard memory l ocations 



      for the data to be read into or written from.  
 
      Sometimes the data from the magnetic stripes couldn't 
      be read, and the current information from the  pay 
      record would need to be keyed in, manually. A F form 
      1933 would then be used for receiving the han dwritten 
      information, field by field, cell by cell, an d would 
      serve as a source document for re-keying. 
 
 
   Console keyboards, buttons and keys: 
 
      NUMERIC KEYBOARD (upper keyboard) - 
              12 horizontal columns of 10 numbers, 0 - 9. 120 keys. 
 
      PLUS KEY - To enter numeric data or permit th e program to continue. 
 
      MINUS KEY - To enter negative numbers.  
 
      KIE - Keyboard Immediate Entry - Unlocked the  keyboard for 
            entering data, similar to the old "requ est" key on 
            a 1052 console for an IBM/360. 
 
      MANUAL - Put the computer into single-step mo de (single 
               instruction execution mode). 
 
      SINGLE STEP - Executed 1 instruction for each  key depression.  
            This was called "manual mode". 
 
      RESUME PROGRAM - Discontinued manual mode (si ngle step), 
            and resumed normal operation. 
 
      START 00 - Started program execution at cell 0. 
      START 01 - Started program execution at cell 1. 
      START 02 - Started program execution at cell 2. 
      START 03 - Started program execution at cell 3. 
      START 04 - Started program execution at cell 4. 
      START 07 - Started program execution at cell 7. 
 
      CARRIAGE TAB RIGHT.  Tabbed the carriage to t he right. 
      CARRIAGE RETURN.  Returned the carriage. 
      CARRIAGE.  This referred to the bar which hel d the ledger  
                 in place - like a typewriter bar a nd rollers 
                 holding the paper against the plat en. 
         First depression - Opened to accept a magn etic ledger. 
         Second depression - Closed for printing on  the ledger. 
   
   Typewriter keyboard (lower keyboard) - 
              Standard typewriter keyboard. 
              Text was output in normal typewriter fashion, 
              but not stored in the computer's memo ry or on 
              punched cards or tape. 
 
 
   Console Switches: 
      ON/OFF Switch. This turned the computer on or  off. 
 
      Punch Selector Switch - CARD (Card punch) or TAPE (paper tape punch). 
 
 
   Console Lights: 
      RDC      - Read from console (from the numeri c keyboard). 
 
      HALT     - A Halt instruction has been execut ed. 
 
      MANUAL   - Program Step mode. 



 
      COMMAND  -  Known as a  "Command" in 390 parl ance. 
      (Opcode)    Known as an "Opcode"  in SIM390 p arlance. 
                  2 binary groups of thin orange li ghts: 
 
         x xxxx  <--- Orange COMMAND lights on cons ole. 
 
         Examples: 
          "0 0011"  meant "03" (HALT Command). 
          "1 0100"  meant "14" (SUBTRACT Command). 
          "0 0000"  meant "00" (READ-CONSOLE Comman d). 
 
 
      ADDRESS  -  3 binary groups of thin orange li ghts as: 
 
         x xxxx xxxx  <--- Address lights on consol e. 
 
         Ex:  "1 1001 0011"   meant "current addres s = 193". 
         IE:   1   9   3      in decimal. 
 
         If the "Halt" light was on, that would mea n 
         "Halt at Address 193 has occurred". 
         IE, the program has come to a halt at addr ess 193. 
 
         A program halt was normal: It signaled 
         end-of-job if the Halt address (documented  in the 
         run book) was correct. 
         The only way to "end" a program on the NCR 390 was 
         to issue a HALT command. 
         There was no "wait" command or "supervisor  call", 
         no wait state, no Program Status Word per se,  
         no "end-of-job" message typed on the conso le,  
         just a HALT in cell xxx to tell you the jo b was done. 
 
   Paper-Tape-Punch Buttons: 
         End-Of-Tape symbols (EOT's) would be punch ed until 
            the button was released. 
 
   Printing: 
      The printer was more like a printing calculat or. 
      It printed numbers on a roll of paper called the 
      "Tally Tape", or on magnetic ledgers when the  carriage 
      was moved to the ledger position. 
 
      All lines of print were 12 digits or less, sh own as 
      dollar amounts with commas and a decimal poin t, 
      right-justified and zero-suppressed. 
      This made dollar amounts easy to read, and pr ograms 
      and other output difficult to read. 
 
      Examples: 
 
          Number              Printed As        Typ ical Meaning 
          ------------      ----------------    --- ------------------- 
          1                              .01      1  cent 
          400                           4.00      $ 4.00 
          70,321                      703.21      $ 703.21   
          051564990002        515,649,900.02      R ead Paper Tape (05) 
          123456789012      1,234,567,890.12      I nsert digits (12) 
 
 
   Positive Numbers: 
      The highest positive number which could be st ored in a cell 
      was 89 99 99 99 99 99  or 899,999,999,999. 
      The above number was printed as: 
               8,999,999,999.99 



 
   Negative Numbers: 
      Negative numbers were stored as 10's-compleme nt numbers. 
      The high-order (leftmost) digit was a 9. 
 
      Example: Minus 1 (-1) was stored in a cell as ... 
               99 99 99 99 99 99 
               Minus 2 (-2) was stored in a cell as ... 
               99 99 99 99 99 98 
 
      A negative number was printed with the "credi t" sign (CR) 
      following the number. 
 
      Example: Minus 2 (-2) was printed as... 
               .02CR 
 
      With a black and red ribbon, negative numbers  could be 
      optionally printed in red under program contr ol. 
 
      The lowest negative number which could be sto red in a cell 
      was 90 00 00 00 00 00  or 900,000,000,000 . 
      The above number was printed as: 
               1,000,000,000.00CR 
 
 
 
 
 

                     
 
                Portion of a Program Printed on a T ally Tape. 
                All numbers are "zero suppressed" t o the left of the  
                decimal point, and expressed as dol lars and cents. 
                Note that the cell numbers of the p rogram 
                are not printed next to the instruc tion.   
                The programmer had to write the cel l numbers 
                on the printout.        
 
 
 
   Digit Positions: 
      Position numbers for each digit in a cell wer e numbered 
      12 to 1, left to right. 
 
      IE:   12 11 10  9  8  7  6  5  4  3  2  1. 
 
   Operating System: 
      None. 
 
   Programming Languages: 
      None. 



      All computer programs were written using mach ine code (machine  
      language), with all addresses hardwired and n on-relocatable. 
 
      Note: The PL390C compiler is now available, a s of December, 2001. 
            Programs can be coded using symbolics, and 390 program  
            addresses can easily be changed by chan ging the source code  
            and recompiling. 
 
   Software: 
      Software for the Military Pay operation was s upplied by the  
      Air Force Accounting and Finance Center, 3800  York Street,  
      Denver, Colorado. 
 
      These were all stand-alone programs, containi ng *no* 
      operating system. 
      The programs were on mylar tape (not paper ta pe), and 
      were blue on one side and red on the other. M ylar tapes 
      were extremely tough! 
 
   Procedure for running a Military Pay program: 
      Mount the program tape on the Reel Reader. 
      Setup any other required devices (blank cards  in the keypunch, etc). 
      RESET 
      KIE 
      Key in something like: 05 15 70 99 00 71.....  
      ENTER 
      RESET 
      START-00 
      The program would then run. 
 
   Reference Manuals: 
      The NCR390 "gold" manual. I don't have one. 
      I wish I did... 
      All I have is a copy of the page of instructi ons (opcodes and 
      modifiers), printouts, old forms, a magazine ad, some color 
      slides and b&w prints from around 1968... 
 
   ------------------------------------------------ ----------- 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

   ....                   SIM390                      .... 
    
 
 

 
 

 
   
 
   Many people have asked, "Now that the Personal C omputer era is firmly established,  
   and we're in at least the 5th generation of PCs,  when is someone going to create a   
   simulator for a really OLD and EARLY computer - like the NCR390 computer?" 
 
   Computer fans, the wait is finally over: SIM390 is here!! 
 
   "SIM390" is a DOS-based program which runs on a PC and simulates an NCR390 computer,  
   to the extent possible. This program simulates a s many NCR390 functions as 
   possible, including: 
 
        Numeric keyboard entry (KIE and Read-Consol e). 
 
        PLUS KEY - Simulated as an "Enter" key, whi ch achieves the same  
              effect as a "Plus" key. 
 
        MINUS KEY - Negative numbers can be entered  as 10's-complement 
              numbers, or numbers preceeded with a minus sign, using  
              the "Enter" key on the PC keyboard. 
              For other input sources (tape, card, magnetic ledger), 
              negative numbers must be in 10's-comp lement format only.  
              For example, -2 can be entered from t he keyboard as: 
                 -2 
                 999999999998 
              From tape, etc, -2 can be entered onl y as:      
                 999999999998 
 
        Authentic print format, normal print format , or program-format. 
 
        Start keys (START 00 through START 07, ente red as S00 or *00, etc). 
 
        Manual Mode (no automatic program execution ). 
        Instruction Step (when in Manual Mode). 
        Resume Program  (from Manual Mode). 
 
        Idle state (usually via the Reset key). 
 
        Halt state. 
 
        All 390 devices except magnetic ledgers. 
 



        Rewind tape on Reel Reader. 
        Unload tape on Reel Reader (rewind and dism ount). 
 
        Mount new tape named xxx (copies file xxx t o Reel Reader or 
                                  Strip Reader file ). 
        Mount new cards named xxx (copies file xxx to card file). 
 
        New tape (manually-mounted new tape from an other DOS prompt). 
        New cards (manually-replaced new cards in t he hopper from 
                   another DOS prompt). 
 
        Punching EOT's onto paper tape with the tap e punch button. 
 
        Punching ER's and EW's with printing. 
 
        Selector switch for punched cards or punche d paper tape. 
 
        Carriage tabbing and returning. 
        Carriage open/close functions. 
        Forms-advance function. 
 
        Manual or automatic printing and/or punchin g. 
 
        Typewriter keyboard entry (manual typing). 
        Typing via the instruction "Read Card Alpha numerics". 
 
        Future..... 
        Simulate magnetic card operation, if I can locate the  
        programming specs.   
 
 
   Enhanced functionality  supplied by the simulator but not 
   available on the 390 includes: 
 
     *  Identify a "Job" by coding a Jobname on the  input tape 
        (the tape containing the program) or in a P roc. 
        If a Jobname is specified, all console outp ut from the  
        390 program will be prefixed with the Jobna me. 
 
     *  A procedure library (Proclib) containing me mbers which 
        can be executed with an EXEC command, such as: 
        EXEC PWKLY.     
 
     *  A "MOUNT" command for tapes and cards, to c opy a file to 
        to the simulated tape drive or card reader.      
 
     *  Automatic Volume Recognition (AVR) at start up time. 
        If tapes or cards are already loaded when t he simulator 
        starts, it detects them, and displays infor mation on 
        the console for each device.     
 
     *  A "System Reader" function for reading prog rams and 
        Job information from Reel Reader or Strip R eader tapes. 
        The user enters "START READERn" or "S RDRn"  to start a 
        System Reader.   
 
     *  An "Autoloader" capability, eliminating the  requirement 
        to enter a 12-digit "Read Paper Tape" comma nd for loading  
        a program. 
        Using the Autoloader feature, the machine l anguage code 
        for loading the program into the computer o nly needs to 
        be entered once - not every time the progra m is executed.     
        The Autoloader function can also be specifi ed to load the 
        first instruction found, load it into cell 0, and turn 
        control over to cell 0 for execution.  
 



     *  Ability to print in "authentic" mode, "norm al" mode, or in  
        "program-format" mode.  
 
     *  A system log file (SYSLOG) to log the execu tion of the 
        program and console activity. 
 
     *  Program run-time statistics at end-of-job i ncluding 
        elapsed time and cpu time. 
 
     *  Enhanced runtime checking of program instru ctions and data 
        with a "program check" operation if an erro r is found. 
        For example, "division by zero" is suppress ed, reported, 
        and causes the program to fail, rather than  proceeding with 
        incorrect results.   
        Attempting to execute the opcode "99", for example, would 
        also trigger a program check interruption. 
 
     *  Directives to the simulator in the tape inp ut file. 
        Examples: 
          TRACE ON 
          *  comment lines 
          blank lines 
        Supplying directives in the tape input file  with the program 
        eliminates having to manually key them in. 
 
     *  A "HELP" command and a "PRINT HELP" command . 
        The HELP command lists all SIM390 commands and their syntax.  
        The "PRINT HELP" command writes the HELP fi le to HELPPRT.TXT on disk.        
 
     *  A "CLEAR" command to clear all memory cells , setting them to zero.     
 
     *  Debugging features such as: 
          Display  cells.  
          Edit     cells.  
          Display memory in groups (lower, upper, a ll). 
          Take a snapshot dump (save memory and sta tus to disk). 
          Display a flow-trace of the last 20 instr uctions. 
          Exhibit the contents of 1 cell repeatedly  during 
             program execution. 
          Address-stop function (stop at address nn n). 
          Address-reference-stop function. 
          Start a program at **any** address, not j ust 00, etc. 
          Manual mode (step) for single-instruction  rate. 
          Print-step mode - 1 line of printing per 
            "Enter key" depression. 
          Trace instructions on the console. 
          Log the trace output on disk. 
          If available, include source code with th e trace. 
          Display the current status of the program . 
 
     *  CPU-loop detection with optional program re sumption. 
        This prevents programs from looping endless ly during 
        unattended operation. 
     
     *  Output-limit detection and warning. 
        This feature prevents a malfunctioning prog ram from 
        erroneously writing large quantities of dat a to disk, 
        such as to SYSPRINT.TXT or TP.TXT, filling the disk drive.  
        The user can cancel the job, or permit the operation to continue  
        until the next warning.     
           
     *  The ability to interrupt a 390 program duri ng execution 
        by simply depressing the "SHIFT" key. 
        This is especially useful for looping progr ams, or for 
        debugging. 
 



     *  The ability to resume a program from where it left off, 
        after being interrupted by an external inte rrupt (intentional) 
        or running out of cards in the card reader.  
 
     *  An "EOJ" (end-of-job) instruction to end a 390 program 
        from the program or from the console. 
        On the NCR390, if you wanted to end a progr am early, you 
        could RESET the computer, or power it OFF. 
        If the program wanted to end itself, it wou ld issue a HLT 
        (Halt) command, or rewind the RR tape endle ssly, causing the 
        system to freeze. 
        Neither method was very elegant.        
        The SIM390 EOJ command is a more user-frien dly way of ending a 
        program. 
 
     *  A "CANCEL" command and opcode (equivalent t o the EOJ command). 
 
     *  A "VER" command to display the current vers ion of SIM390.  
 
     *  A "DT" command to display the current date and time.      
 
     *  A "DA" command to display the names of acti ve jobs.         
      
     *  A "DU" command to display the names and sta tus of the I/O units.         
 
     *  SIM390 statistics, including elapsed time, CPU time, and 
        CPU-busy percentage time. 
 
     *  The ability to input paper-tape data in "da ta" format 
        (12 contiguous digits as done with the orig inal 390) or 
        "program" format (6 pairs of digits separat ed by blanks for  
        ease of viewing, as a SIM390 enhancement).  
        The "program" format is the same format as described in the  
        programming manual.  
 
     *  Console entries in upper or lower case. 
 
     *  Y2K compatability for presentation of the c urrent date and 
        the compile date of SIM390. 
        (Date window:  19xx = 60-99.  20xx = 00-59. ) 
 
     *  "Always On" advanced technology (the 390 ca n't be 
        turned off). The simulator (SIM390) can be ended, but 
        the computer has no power-off switch. 
 
    
   Operational Notes: 
     Compiler: Microfocus COBOL, 3.2.20, 1994. 
 
     The SIM390 program can be run from any  drive in any  directory. 
 
     To run SIM390, at the C:> prompt, enter the fo llowing: 
 
       =====>   C:>sim390   (or sim390.exe) 
 
     This will execute the DOS program "SIM390.EXE" . 
     The disk drive can be any disk drive - not jus t the C drive. 
 
     The dynamically loaded program "SIM390H.EXE" i s also  
     used by SIM390 for the "HELP" command.  
     It is not linked with the main program, and mu st be  
     located in the same directory as SIM390.EXE . 
 
     SIM390H uses the SYSHELP file to display the h elp information,  
     which must also be in the same directory.  
 



     The SIM390 "MOUNT" command (for mounting tapes  and cards) 
     expects the programs and data to be located in  directory "PGM". 
 
   Input to your 390 program can come from several sources. 
     1.  The Reel Reader  (file "RR.TXT"). 
     2.  The Strip Reader (file "ST.TXT"). 
     3.  The Card Reader  (file "CR.TXT"). 
     4.  The keyboard via the directive "KIE" from the 
         keyboard. 
 
 
     Note: Magnetic ledgers are not supported at th is time 
           due to a lack of documentation. 
 
 
   Interrupting a 390 program: 
     To interrupt an executing 390 program, do one of the following: 
 
        Depress the SHIFT key plus ENTER. 
 
     This is useful in program testing, looping, et c to break out of 
     the program, and return control to the SIM390 OS. 
 
 
   Ending a 390 program: 
     To end a 390 program which has not halted or n eeds to 
     be terminated for some reason, enter: 
        eoj 
     ...at a halt or any other stopped state (Idle,  KIE, etc.). 
 
   Cancelling a 390 program: 
     To cancel a 390 program which has not halted o r needs to 
     be terminated for some reason, enter: 
        cancel   or   can  
     ...at a halt or any other stopped state (Idle,  KIE, etc.). 
     To cancel a 390 program with a memory dump, en ter: 
        cancel,dump  
 
 
   Ending SIM390 (ending the simulator): 
     To end SIM390 and obtain statistics, enter: 
        exit    --or-- 
        endsim, es, xx, quit, bye 
     ...at a halt or any other stopped state (Idle,  KIE, etc.). 
 
 
   Cancelling the Simulator - SIM390: 
     Depress "Ctrl-c" or "Ctrl-break". 
     This causes a premature, abnormal end. 
     It should not normally be used, but is availab le if necessary. 
     You must have "break on" in DOS mode for this to function. 
     To turn breaks on, enter the following command  at a DOS prompt 
     (not during SIM390 operation):   
         break on 
 
 
   Inputs: 
      Keyboard             Keyboard 
      Reel Reader          RR  (RR.TXT) 
      Strip Reader         ST  (ST.TXT) 
      Card Reader          CR  (CR.TXT) 
      Magnetic ledger      ML  (ML.TXT) 
     *System help          SYSHELP  (SYSHELP.TXT) 
     *System Proclib       SYSPROC  (Directory) 
     
   Outputs: 



     *Console              CRT display 
      Punched paper tape   TP  (TP.TXT) 
      Punched cards        CP  (CP.TXT) 
      System printer       SYSPRINT  (SYSPRINT.TXT)  
      System typewriter    SYSTYPE   (SYSTYPE.TXT) 
     *System log file      SYSLOG    (SYSLOG.TXT) 
     *Trace log            SYSTRACE  (SYSTRACE.TXT)  - optional 
     *Snapshot dump        SYSSNAP   (SYSSNAP.TXT)  - optional 
 
 
     * = Additional file for SIM390 usage. 



 
 
      DEVICE EQUATES 
     --------------    
                                                        Record 
                                                        Length 
      -------390-------        -------PC-------         --PC-- 
      Numeric keyboard         Keyboard                   80 
 
      Tally Tape Printer       CRT display.               80 
                               Disk file "SYSPRINT. TXT".  81 
 
      Typewriter Keyboard      Keyboard                   80 
 
      Typewritten Text         CRT display.               80 
                               Disk file "SYSTYPE.T XT"    81 
 
      Reel Reader              Disk file "RR.TXT" ( RR)    80 
 
      Strip Reader             Disk file "ST.TXT" ( ST)    80 
 
      Card Reader              Disk file "CR.TXT" ( CR)    80 
 
      Card Punch               Disk file "CP.TXT" ( CP)    80 
 
      Tape Punch               Disk file "TP.TXT" ( TP)    80 
 
      Magnetic ledger          Disk file "ML.TXT" ( ML)    80 
 
      New tape or cards       (dynamic name from cm d)     80   
                               Disk file copied to RR/ST/CR for tape mount 
                               or new cards. 
                               Used by the MOUNT co mmand to mount a new tape 
                               on the Reel Reader o r Strip Reader, or  
                               place new cards in t he card reader. 
                               Example:  M RR,TTTRR .OBJ 
 
     *System Proclib           SYSPROC                  80 
     *System Help              SYSHELP.TXT              80 
     *System Log               SYSLOG.TXT               81 
     *Trace Log                SYSTRACE.TXT             81 
     *Snapshot Dump            SYSSNAP.TXT              81 
      
 
     * = Additional file for SIM390 usage. 
      
     Note: The MOUNT command copies a file to RR, S T, or CR, and 
     informs SIM390 of the new tape or cards.  
         
     Tip: To close a file for doing cut and paste o r copying, UNLOAD  
     the device.  Example of the "UNLOAD" console c ommand:   
        UNLOAD RR  (unloads the Reel Reader, clears  and closes the file). 
 
     Tip: To start with fresh input files, UNLOAD a ll input devices prior to  
     shutdown of SIM390, or after it starts up. UNL OAD will empty the file, and  
     will appear on DOS/Windows directory listings as having zero bytes. 
 
 
 
 
 



 
   Called Programs: 
      SIM390H.EXE - The "HELP" processor. 
 
 
 
 
 



 
   INPUT FORMATS 
   ------------- 
    
   TAPE (REEL READER AND STRIP READER - RR AND ST): 
 
      PROGRAM FORMAT (PROGFMT): 
      001  09 00 02 03 00 35    2 BLANKS, OPTIONAL COMMENTS 
      002  05 14 00 99 02 03    
      003  05 40 00 00 00 01    
 
 
      DATA FORMAT (DATAFMT): 
      090002030035    2 BLANKS, OPTIONAL COMMENTS 
      051400990203    
      054000000001    
 
 
   CARDS (CARD READER - CR): 
      NUMERIC FORMAT – 6 GROUPS OF 12 DIGITS, 1 BLA NK BETWEEN GROUPS: 
      123456789012 123456789012 123456789012 123456 789012 123456789012 123456789012    
 
      ALPHA FORMAT – ANY CHARACTERS, FREE FORM: 
      THIS IS THE ALPHA FORMAT. FREE FORM.  
 
 
   TYPEWRITER  (KEYED INPUT VIA KEYBOARD TO SYSTYPE.TXT): 
      FREE FORM, 80 BYTES, ANY CHARACTERS. "/*" END S TYPING MODE. 
 
 
   TAPE SYMBOLS 
   ------------ 
   SPECIAL SYMBOLS WERE PUNCHED INTO THE PAPER TAPE  AND 
   USED BY THE 390 FOR END-OF-WORD, END-OF-RECORD, AND 
   END-OF-TAPE. 
   THESE SYMBOLS ARE REPLACED BY LETTERS FOR SIM390  USE 
   (IN THE CASE OF "ER" AND "EOT"), AND NOT USED AT  ALL 
   IN THE CASE OF "EW". 
   IN DOCUMENTATION, THEY ARE REFERRED TO AS "EW, E R, 
   AND EOT". 
          
 
   ER  (END-OF-RECORD)- COLUMNS 1-3 MUST CONTAIN TH E LETTERS "ER ". 
                        EXAMPLE:   ER  [COMMENTS... ] 
          
   EOT  (END-OF-TAPE) - LOGICAL END-OF-FILE IS DENO TED BY 
                        END-OF-TAPE SYMBOLS. 
                        EOT'S MAY ALSO BE PRESENT A T THE 
                        BEGINNING OF A FILE. 
                        COLUMNS 1-4: THE LETTERS "E OT ". 
                        EXAMPLE:   EOT  [COMMENTS.. .] 
 
   EW  (END-OF-WORD)  - NOT USED BY SIM390. 
                        THIS SYMBOL MEANT THE SAME THING AS 
                        "END OF CELL". IE, 1 CELL =  1 WORD. 
                        IN SIM390 FORMAT, 2 BLANKS 
                        FOLLOWING THE INPUT DATA SI GNIFIES 
                        END-OF-WORD. 
 
--------------------------------------------------- ----------------------- 
 
   NEGATIVE NUMBERS 
   ---------------- 
   From the console, negative numbers can be entere d with a leading 
   minus sign (such as  -350) or as a tens compleme nt number 
   (such as 999999999998 which is minus 2). 



   From other devices, negative numbers can be ente red only in 
   tens complement form (99999.......) 
 
   Negative numbers entered from the console with a  leading minus 
   sign are converted to tens complement form for s torage in the 
   390's memory. 
  
   Entering negative numbers from the console with a leading minus sign 
   simulates the 390's MINUS key. 
 
 
 
 
 
 
 
 
 



 
    
   EXAMPLE 1: PORTION OF A SIM390 EXECUTABLE PROGRA M 
   ------------------------------------------------ - 
 
   * THIS IS A COMMENT....   
   JOB TICTAC     
   TRACE ON       
   PROGFMT   
   AUTOLOAD 05 10 01 99 00 02        
   001  09 00 02 03 00 35   CLEAR BOARD. INITIATE N EW-GAME 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 VALID REPLY ( 1 - 9) 
   006  15 00 12 99 86 13   DETERMINE SQ NBR. FOUND , OR INCREMENT. 
   007  17 13 94 00 04 25   FOR TYPED PRINTOUT OF C OMPUTER WIN 
   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 INSERT "A"  
   011  00 00 00 00 09 00   CONSTANT FOR INSERT "B"  
    . 
    . 
    . 
   197  17 10 02 00 99 23   COPY... 
   198  15 03 59 27 20 05   COMPARE... 
   ER        
   EOT    
 
 
=================================================== ================= 
 
      EXPLANATION 
      ----------- 
 
   * THIS IS A COMMENT....  <=== COMMENT LINE 
   * TRACE OFF     <=== COMMAND COMMENTED OUT 
   * STEP ON       <=== COMMAND COMMENTED OUT 
 
 
   JOB TICTAC    <=== OPTIONAL JOBNAME 
   TRACE ON      <=== OPTIONAL DEBUGGING COMMAND 
 
 
   PROGFMT  <=== SPECIFIES "PROGRAM FORMAT" INPUT T O SIM390. 
                 THIS FORMAT CONSISTS OF A 3-DIGIT PROGRAM ADDRESS 
                 IN COLUMNS 1-3, FOLLOWED BY THE IN STRUCTION AS 
                 6 PAIRS OF DIGITS AS SHOWN BELOW. 
                 THE ADDRESS FIELD IN COLUMNS 1-3 I S TREATED AS A 
                 COMMENT BY SIM390. 
 
                 END-OF-WORD (EW) SYMBOLS NEED NOT BE USED. 
                 END-OF-WORD IS ASSUMED FOLLOWING E ACH 12-DIGIT FIELD. 
 
                 END-OF-RECORD (ER) SYMBOLS, WHERE PRESENT, IMMEDIATELY 
                 FOLLOW ON THE NEXT OUTPUT RECORD I N COLUMN 1. 
 
                 END-OF-TAPE (EOT) SYMBOLS BEGIN IN  COLUMN 1. 
 
 
 
   AUTOLOAD 05 10 01 99 00 02  <=== OPTIONAL AUTOLO AD COMMAND 
                                    FOR LOADING PRO GRAM, INSTEAD 
                                    OF KEYING IT IN  EVERY TIME. 
                                    "S RDR1" OR "S RDR2" CONSOLE COMMANDS 
                                    WILL START THE READER, LOAD 



                                    THE AUTOLOAD IN STRUCTION, AND HONOR 
                                    ALL OTHER COMMA NDS, SYMBOLS, AND 
                                    DIRECTIVES. 
                                     
 
   . . . . . . COLUMNS 1-22 - "PROGRAM FORMAT" (SIM 390 ENHANCEMENT) 
   . 
   . 
   . . . . . . . .  COL 1 - ADDRESS FIELD. 
   . .                      THE ADDRESS IS TREATED AS A COMMENT BY SIM390. 
   . . 
   . .  . . . . . . COL 6 - INSTRUCTIONS AND DATA 
   . .  . 
   . .  .                   . . . . . . COL 26 - OP TIONAL COMMENTS 
   . .  .                   . 
   . .  .                   . 
   ADR  INSTRUCTION         OPTIONAL-COMMENTS 
 
   001  09 00 02 03 00 35   CLEAR BOARD. INITIATE N EW-GAME 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 VALID REPLY ( 1 - 9) 
   006  15 00 12 99 86 13   DETERMINE SQ NBR. FOUND , OR INCREMENT. 
   007  17 13 94 00 04 25   FOR TYPED PRINTOUT OF C OMPUTER WIN 
 
   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 INSERT "A"  
   011  00 00 00 00 09 00   CONSTANT FOR INSERT "B"  
    . 
    . 
    . 
   197  17 10 02 00 99 23   COPY... 
   198  15 03 59 27 20 05   COMPARE... 
 
 
   ER    <=== END-OF-RECORD SYMBOL 
 
   EOT   <=== END-OF-TAPE SYMBOL 
 
 
   ------------------------------------------------ ----------------------- 
 
 
 
 
 
 



 
 
   EXAMPLE 2: PORTION OF 390 PROGRAM EXAMPLE IN DAT A FORMAT 
   ------------------------------------------------ -------- 
 
 
   COLS 1-12 - DATA FORMAT (ORIGINAL 390 FORMAT WIT HOUT ZERO SUPPRESSION). 
   .       NOTE THAT "TRACE ON", ETC, ARE SIM390 EN HANCEMENTS. 
   .       THE CELL ADDRESS ON THE RIGHT IS A COMME NT, NOT AVAILABLE 
   .       ON THE ORIGINAL NCR390. 
   . 
   .       END-OF-WORD (EW) SYMBOLS NEED NOT BE USE D. 
   .       END-OF-WORD IS ASSUMED FOLLOWING EACH 12 -DIGIT FIELD. 
   .       END-OF-RECORD (ER) SYMBOLS, WHERE PRESEN T, IMMEDIATELY 
   .       FOLLOW ON THE NEXT OUTPUT RECORD IN COLU MN 1. 
   .       END-OF-TAPE (EOT) SYMBOLS BEGIN IN COLUM N 1. 
   . 
   . 
 
   DATAFMT      <=== COMMAND. SPECIFIES "DATA FORMA T" INPUT TO SIM390. 
   TRACE ON     <=== COMMAND. 
 
   . . . . . . . . . .  COLS 1-12 - INSTRUCTIONS AN D DATA 
   . 
   .              . . . . .  COL 16 - OPTIONAL COMM ENTS 
   .              . 
   .              . 
   030000000002   1 
   030000000003   2 
   030000000004   3 
   010001100005   4 
   010422220006   5 
   010025270007   6 
   030000000008   7 
   000097980009   8 
   170097989910   9 
   010097990011   10 
   010000990012   11 
   010400050013   12 
   171001002014   13 
   150001021516   14 
   030000000018   15 
   030000000018   16 
   000000000000   17 
   010000250001   18 
   000000000000   19 
   000000000000ER 20 
   ER    <=== END-OF-RECORD SYMBOL 
   EOT   <=== END-OF-TAPE SYMBOL 
 
 
 *================================================= ============ 
 
 
 
 
 



 
    
   EXAMPLE 3: PORTION OF AN OCO PROGRAM FILE (OBJEC T CODE ONLY) 
   ------------------------------------------------ ------------ 
 
           (NO COMMENTS OR DIRECTIVES IN AN OCO FIL E) 
           ---------------------------------------- -  
 
   OCO PROGRAM FILES INCLUDE THE CELL ADDRESS, AS S HOWN BELOW. 
   THE FORMAT IS "PROGRAM FORMAT" (PROGFMT) WHICH I S THE DEFAULT 
   INPUT FORMAT FOR SIM390. 
 
   AN OCO PROGRAM MUST BE LOADED MANUALLY WITHOUT A SYSTEM READER. 
 
   001  09 00 02 03 00 35    
   002  05 14 00 99 02 03    
   003  05 40 00 00 00 01    
   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    
    . 
    . 
    . 
   197  17 10 02 00 99 23    
   198  15 03 59 27 20 05    
   ER        
   EOT       
 
 
=================================================== ================= 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
   EXAMPLE OF A PROCEDURE IN DIRECTORY SYSPROC 
   ------------------------------------------- 
 
             PROC FILENAME: PHELLO.TXT 
             ------------------------- 
 
  THE PROCEDURE MOUNTS THE PROGRAM HELLORR.OBJ ON THE REEL READER, 
  MOUNTS THE CARD DECK HELLOCR.TXT IN THE CARD READ ER, AND STARTS 
  A READER (RDR1) TO READ THE PROGRAM ON RR - THE R EEL READER. 
  ------------------------------------------------- ------------ 
 
PRTAUTH 
M RR,HELLORR.OBJ 
M CR,HELLOCR.TXT 
START RDR1 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 Getting Started 
 --------------------- 
 
 
 How to play Tic Tac Toe using SIM390 
  
 
 

 Print these instructions for handy reference. 
 
 This procedure explains how to play TicTacToe runn ing a program 
 written for the NCR390 computer, running under SIM 390. 
 
 The program was written in NCR390 machine code in 1968. 
 The program name (file name) on disk is RRTTTA. 
 .................................................. ............. 
 
 
 1. Go to a DOS prompt from Windows or native DOS. 
 
 2. Change directories to the directory where SIM39 0 is located. 
    For example:  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 will be loaded. 
 
 4. Follow the instructions on the screen. 
    The human always moves first. 
 
    Square numbers are:  1  2  3 
                         4  5  6 
                         7  8  9 
 
 5. To display the program's status, type "?" or "S TATUS". 
 
    To display memory, type "DUMP [ALL]" or "DUMP L " or DUMP U". 
 
    To display 1 cell, type "D nnn" (cell number). 
 
    To edit    1 cell, type "E nnn" (cell number), and type the new 
    contents of the cell. 
 
    To single-step the program using the Enter key,  type "STEP ON". 
 
    To display a trace of the program as it execute s, type "TRACE ON". 
 
    For help, type "H" or "HELP". 
 
 6. To end the 390 program, type "EOJ" or "CANCEL".  
 
 7. To end the SIM390 simulator, type "EXIT". 
 
 8. SIM390 will write output to SYSLOG.TXT and SYSP RINT.TXT. 
    After SIM390 has ended, to view SYSLOG, SYSPRIN T, type: 
      L SYSLOG.TXT 
      L SYSPRINT.TXT 
 
    To view the contents of the Reel Reader (file R R), type: 
      L RR.TXT 



 
    To view the contents of the Card Reader (file C R), type: 
      L CR.TXT 
 
  ================================================= ======== 
 
 
 C:>cd ncr390\test     <==== CHANGE DIRECTORIES TO THE SIM390 PROGRAM 
 C:\NCR390\TEST>ttta   <==== KEY "TTTA" TO EXECUTE THE TICTACTOE BAT FILE 
 ------------------------------------------------- 
 SIM390 STARTED AT  10-27-2003  12:19:27 
 SIM390 VERSION 1.3N   
 ------------------------------------------------- 
 
 SIM390 TO INTERRUPT 390 PROG, PRESS SHIFT, CTRL, O R ALT. 
 SIM390 FOR HELP, TYPE 'H' OR HELP. 
 SIM390 READY. 
 SIM390 IDLE. 
 START RDR1  <==== START READER1 (REEL READER) TO R EAD IN THE PROGRAM.  
 SIM390 READER STARTED ON TAPE DRIVE RR. 
 SIM390 RR: JOB TICTAC    JOBNAME (TICTAC IS TIC-TA C-TOE WITH AUTOLOA 
 SIM390 JOB TICTAC  STARTED. 
 SIM390 RR: PROGFMT        DATA IN THIS FILE IS IN "PROGRAM FORMAT" (DI 
 SIM390 PROGRAM INPUT FORMAT SELECTION ACCEPTED. 
 SIM390 RR: PRTA           PRINT IN "AUTHENTIC FORM AT" MODE 
 SIM390 PRINT-AUTHENTIC MODE ACCEPTED. 
 SIM390 RR: AUTOLOAD 05 10 01 99 00 02   FORMERLY K IE ENTRY BY OPERATOR 
 SIM390 EXECUTING PROGRAM VIA AUTOLOAD... 
 
 SIM390 READING TAPE ON REEL READER. 
 SIM390 READING TAPE ON REEL READER. 
 SIM390 REWINDING TAPE ON REEL READER. 
 TICTAC           (000) 
 TICTAC  (004): RDC INTO CELL 099.  AWAITING REPLY. .. 
 5   <==== YOU SELECT SQUARE 5 ON THE TIC-TAC-TOE B OARD 
 TICTAC           (099)              .05  <==== THE  COMPUTER ECHOS YOUR MOVE 
 TICTAC           (009)              .01  <==== THE  COMPUTER RESPONDS WITH SQ 1 
 TICTAC  (004): RDC INTO CELL 099.  AWAITING REPLY. .. 
 1   <==== YOU SELECT SQUARE 1 ON THE BOARD 
 TICTAC           (099)              .01  <==== SQU ARE 1 AGAIN - ALREADY OCCUPIED 
 TICTAC           (098)     1,234,567.89  <==== PIC K A DIFFERENT SQUARE  
 TICTAC  (004): RDC INTO CELL 099.  AWAITING REPLY. .. 
 2 
 TICTAC           (099)              .02 
 TICTAC           (139)              .08 
 TICTAC  (004): RDC INTO CELL 099.  AWAITING REPLY. .. 
 3 
 TICTAC           (099)              .03 
 TICTAC           (138)              .07 
 TICTAC  (004): RDC INTO CELL 099.  AWAITING REPLY. .. 
 4 
 TICTAC           (099)              .04 
 TICTAC           (140)              .09  <==== THE  MACHINE'S WINNING MOVE 
 TICTAC           (021)     1,111,111.11  <==== THE  MACHINE WON 
 TICTAC           (002)     3,111,103.33  <==== SQU ARES OCCUPIED AND VACANT 
 TICTAC  HALT IN CELL 118. PRESS ENTER TO CONTINUE. .. 
 TICTAC           (000) 
 TICTAC  (004): RDC INTO CELL 099.  AWAITING REPLY. .. 
 ? 
 SIM390 ------------------------------------------- --- 
 SIM390 STATUS  AT  10-27-2003  12:20:26 
 SIM390 STARTED AT  10-27-2003  12:19:27 
 SIM390 VERSION = 1.3N  COMPILED ON SEP 30, 2003, 1 3.18.12 



 SIM390 JOBNAME = TICTAC 

 SIM390 SYSTEM STATE = RDC 
 SIM390 SOURCE DISPLAY = OFF 

 SIM390 TRACE DISPLAY = OFF 

 SIM390 LOGTRACE = OFF 
 SIM390 EXHIBIT = OFF 
 SIM390 ADDRESS STOP = OFF 
 SIM390 REFERENCE STOP = OFF 
 SIM390 RESUME ADDRESS = NONE. 
 SIM390 MANUAL MODE (SINGLE-STEP) = OFF 
 SIM390 PRINT-STEP MODE = OFF 
 SIM390 PRINT MODE = AUTHENTIC 
 SIM390 PROCESS TAPE COMMAND INPUT = ON 
 SIM390 PUNCH SWITCH POSITION = TAPE 
 SIM390 CARRIAGE = CLOSED, POSITION = TAB 0 
 SIM390 CPULOOP-OPS-CT-WARN    =   7,000,000 
 SIM390 DISK OUTPUT BYTE COUNT =       7,776 
 SIM390 DISK OUTLIM-CT-WARN    =  25,000,000 
 SIM390 CURRENT-INST = (004) 00 00  99  99  00  05 
 SIM390 EXTNDED-INST = (004) 00 00 099 099 000 005 
 SIM390 RR FILE STATUS: OPEN = Y, RR POSITION =        1 
 SIM390 ST FILE STATUS: OPEN = Y, ST POSITION =        1 
 SIM390 CR FILE STATUS: OPEN = Y, CR POSITION =        1 
 SIM390 TP FILE STATUS: OPEN = Y, TP POSITION =        1 
 SIM390 CP FILE STATUS: OPEN = Y, CP POSITION =        1 
 SIM390 INSTRUCTION COUNT =       1,188 
 SIM390 ELAPSED TIME =     59.5900 SECS =    0.99 M INS 
 SIM390 CPU TIME     =      0.0003 SECS =    0.00 M INS 
 SIM390 RATE = 960,000 INST/CPU SEC 
 SIM390 ------------------------------------------- --- 
 
 TICTAC  (004): RDC INTO CELL 099.  AWAITING REPLY. .. 
 DUMP ALL 
 SIM390 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 



                  Etc....  

 
           (197)  17 10 02 00 99 23            
           (198)  15 03 59 27 20 05 
           (199)  00 00 00 00 00 00 
 
 TICTAC  (004): RDC INTO CELL 099.  AWAITING REPLY. .. 
 
 TICTAC           (099)              .00 

 TICTAC           (099)              .00 

 TICTAC  (004): RDC INTO CELL 099.  AWAITING REPLY. .. 
 D 001 
           (001)  09 00 02 03 00 35 
 TICTAC  (004): RDC INTO CELL 099.  AWAITING REPLY. .. 
 HELP 
 TICTAC  (004): RDC INTO CELL 099.  AWAITING REPLY. .. 
 EOJ 
 SIM390 JOB TICTAC  ENDED VIA CONSOLE COMMAND AT 10 -27-2003  12:21:33. 
 SIM390 IDLE. 
 EXIT 
 SIM390 ENDSIM COMMAND ACCEPTED 
 SIM390 REEL-READER RECORDS  (RR) =       477 
 SIM390 STRIP-READER RECORDS (ST) =         0 
 SIM390 CARD-READER RECORDS  (CR) =         0 
 SIM390 INPUT RECORDS =       477 
 SIM390 TAPE-PUNCH RECORDS   (TP) =         0 
 SIM390 CARD-PUNCH RECORDS   (CP) =         0 
 SIM390 ERRORS =         0 
 SIM390 INSTRUCTION COUNT =      1,192 
 SIM390 ELAPSED TIME =    129.0700 SECONDS =    2.1 5 MINUTES 
 SIM390 CPU TIME     =      0.0008 SECONDS =    0.0 0 MINUTES 
 SIM390 CPU BUSY     =     0.00% 
 SIM390 STARTED AT 10-27-2003  12:19:27 
 SIM390   ENDED AT 10-27-2003  12:21:36. 
 
C:\NCR390\TEST>LIST SYSLOG.TXT 
C:\NCR390\TEST>LIST SYSPRINT.TXT 
C:\NCR390\TEST>LIST RR.TXT 
C:\NCR390\TEST>LIST CR.TXT 
 
 
 
 
 
 
 



 How to enter and run a program using SIM390 
 
 

 This procedure explains how to enter and run a prog ram coded in 
 NCR390 machine code, and run it under SIM390. 
 
 The program is *NOT* saved. 
 
 This is for native **MACHINE CODE - MACHINE LANGUA GE** programs - not 
 programs written in the PL390 symbolic language. 
 .................................................. ............. 
 
 
 1. Go to a DOS prompt. For example:  C:\> 
 
 2. Change directories to the directory where SIM39 0 is located. 
    For example:  C:\>cd NCR390\TEST 
                  C:\NCR390\TEST> 
 
 3. Type "SIM390" without the quotes. 
 
 4. Type "K" or "KIE". 
    This will permit Keyboard Immediate Entry. 
    The system will respond with: 
 
       SIM390  (000): KIE - CELL 000 
 
 5. Enter your program, using 1 to 12 digits per ce ll, followed by 
    the Enter key. 
    The KIE routine will begin with cell 0, and inc rement 1 cell 
    at a time, each time you press the Enter key. 
 
    To help prevent unwanted loops, use a HALT inst ruction (Opcode 03) 
    at the end of your program. 
 
    Example: This program will add 2 entered number s and print the 
             result. It will then halt. 
             Cells 18 and 19 will hold the 2 number s. 
             Cell  20 will hold the sum of the 2 nu mbers. 
             Cell  00 reads the console for the 2 n umbers 
                      (operator entry). 
             Cell  01 adds the 2 numbers, placing t he sum in cell 20. 
             Cell  02 prints the sum located in cel l 20. 
             Cell  03 halts the program. Press Ente r to continue. 
                      The next address after the HA LT is cell 00. 
 
            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. When finished, type "R" or "RESET". 
 
 7. Type "Snn" (START nn) to run your program, wher e nn is the starting cell. 
    NN must be one of the following: 00, 01, 02, 03 , 04, or 07. 
 
    To run the program above, key in "S00": 
                 SIM390 IDLE. 
                 S00 
 



 8. If you need to interrupt the program, depress o ne of 
    following keys: CTRL, ALT, or the SHIFT. 
 
    To display the program's status, type "?" or "S TATUS". 
 
    To display memory, type "DUMP [ALL]" or "DUMP L " (dump lower memeory)  
    or "DUMP U" (dump upper memory). 
 
    To display 1 cell, type "D nnn" (cell number). 
    To display a group of cells, type "D nnn-nnn" ( cell numbers). 
 
    To edit 1 cell, type "E nnn" (cell number), and  type the new 
    contents of the cell. 
 
    To single-step the program using the Enter key,  type "STEP ON". 
 
    To display a trace of the program as it execute s, type "TRACE ON". 
 
    For help, type "H" or "HELP". 
 
 9. To end the 390 program, type "EOJ" or "CANCEL".  
 
 10.To end the SIM390 simulator, type "EXIT". 
 
 
 Example: 
 ------------------------------------------------- 
 SIM390 STARTED AT  09-03-2002  07:26:12 
 SIM390 VERSION 1.3C   
 ------------------------------------------------- 
 
 SIM390 TO INTERRUPT 390 PROG, PRESS SHIFT, CTRL, O R ALT. 
 SIM390 FOR HELP, TYPE 'H' OR HELP. 
 SIM390 READY. 
 SIM390 IDLE. 
 R 
 SIM390 RESET COMMAND ACCEPTED 
 SIM390 IDLE. 
 K 
 SIM390 (000):   KIE - CELL 000 
 000018190001 
           (000)       181,900.01 
 SIM390 (001):   KIE - CELL 001 
 170018192002 
           (001) 1,700,181,920.02 
 SIM390 (002):   KIE - CELL 002 
 010020201403 
           (002)   100,202,014.03 
 SIM390 (003):   KIE - CELL 003 
 030000000000 
           (003)   300,000,000.00 
 SIM390 (004):   KIE - CELL 004 
 R 
 SIM390 RESET COMMAND ACCEPTED 
 SIM390 IDLE. 
 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 
 SIM390 IDLE. 
 S00 



 SIM390 START 00 

 SIM390 (000): RDC INTO CELL 018.  AWAITING REPLY.. . 
 11 

           (018)              .11 

 SIM390 (000): RDC INTO CELL 019.  AWAITING REPLY.. . 
 1 
           (019)              .01 
           (020)              .12 
 SIM390 HALT IN CELL 003. PRESS ENTER TO CONTINUE.. . 
 SIM390 (000): RDC INTO CELL 018.  AWAITING REPLY.. . 
 25 
           (018)              .25 
 SIM390 (000): RDC INTO CELL 019.  AWAITING REPLY.. . 
 26 
           (019)              .26 
           (020)              .51 
 SIM390 HALT IN CELL 003. PRESS ENTER TO CONTINUE.. . 
 ? 
 SIM390 ------------------------------------------- --- 
 SIM390 STATUS  AT  09-03-2002  07:28:20 
 SIM390 STARTED AT  09-03-2002  07:26:12 
 SIM390 VERSION = 1.3C  COMPILED ON AUG 05, 2002, 0 5.04.17 
 SIM390 JOBNAME = (NONAME) 
 SIM390 SYSTEM STATE = HLT 
 SIM390 TRACE DISPLAY = OFF 
 SIM390 LOGTRACE = OFF 
 SIM390 EXHIBIT = OFF 
 SIM390 ADDRESS STOP = OFF 
 SIM390 REFERENCE STOP = OFF 
 SIM390 MANUAL MODE (SINGLE-STEP) = OFF 
 SIM390 PRINT-STEP MODE = OFF 
 SIM390 PRINT MODE = AUTHENTIC 
 SIM390 PROCESS TAPE COMMAND INPUT = ON 
 SIM390 PUNCH SWITCH POSITION = TAPE 
 SIM390 CARRIAGE = CLOSED, POSITION = TAB 0 
 SIM390 CPULOOP-OPS-CT-WARN    =   7,000,000 
 SIM390 DISK OUTPUT BYTE COUNT =       8,586 
 SIM390 DISK OUTLIM-CT-WARN    =  25,000,000 
 SIM390 CURRENT-INST = (003) 03 00  00  00  00  00 
 SIM390 EXTNDED-INST = (003) 03 00 000 000 000 000 
 SIM390 RR FILE STATUS: OPEN = Y, RR POSITION =        1 
 SIM390 ST FILE STATUS: OPEN = Y, ST POSITION =        1 
 SIM390 CR FILE STATUS: OPEN = Y, CR POSITION =        1 
 SIM390 TP FILE STATUS: OPEN = Y, TP POSITION =        1 
 SIM390 CP FILE STATUS: OPEN = Y, CP POSITION =        1 
 SIM390 INSTRUCTION COUNT =           8 
 SIM390 ELAPSED TIME =    128.4700 SECS =    2.14 M INS 
 SIM390 CPU TIME     =      0.0006 SECS =    0.00 M INS 
 SIM390 RATE =  13,333 INST/CPU SEC 
 SIM390 ------------------------------------------- --- 
 
 SIM390 HALT IN CELL 003. PRESS ENTER TO CONTINUE.. . 
 TR 
 SIM390 INVALID REPLY. FOUND 'tr'. RE-ENTER. 
 SIM390 HALT IN CELL 003. PRESS ENTER TO CONTINUE.. . 
 SIM390 (000): RDC INTO CELL 018.  AWAITING REPLY.. . 
 TR 
 SIM390 REPLY MUST BE 0 TO 12 DIGITS, OR A SIM390 C OMMAND. 
 SIM390 FOUND 'tr'. 
 SIM390 (000): RDC INTO CELL 018.  AWAITING REPLY.. . 



 TRACE ON 

 SIM390 TRACE DISPLAY NOW ON 
 SIM390 (000): RDC INTO CELL 018.  AWAITING REPLY.. . 
 2 
           (018)              .02 
 SIM390 (000): RDC INTO CELL 019.  AWAITING REPLY.. . 
 3 
           (019)              .03 
 SIM390 TRC (001) 17 00 18 19 20 02    (001) 17 00 018 019 020 002 

 SIM390 TRC (002) 01 00 20 20 14 03    (002) 01 00 020 020 014 003 

           (020)              .05 
 SIM390 TRC (003) 03 00 00 00 00 00    (003) 03 00 000 000 000 000 
 SIM390 HALT IN CELL 003. PRESS ENTER TO CONTINUE.. . 
 SIM390 TRC (000) 00 00 18 19 00 01    (000) 00 00 018 019 000 001 
 SIM390 (000): RDC INTO CELL 018.  AWAITING REPLY.. . 
 ? 
 SIM390 ------------------------------------------- --- 
 SIM390 STATUS  AT  09-03-2002  07:29:05 
 SIM390 STARTED AT  09-03-2002  07:26:12 
 SIM390 VERSION = 1.3C  COMPILED ON AUG 05, 2002, 0 5.04.17 
 SIM390 JOBNAME = (NONAME) 
 SIM390 SYSTEM STATE = RDC 
 SIM390 TRACE DISPLAY = ON 
 SIM390 LOGTRACE = OFF 
 SIM390 EXHIBIT = OFF 
 SIM390 ADDRESS STOP = OFF 
 SIM390 REFERENCE STOP = OFF 
 SIM390 MANUAL MODE (SINGLE-STEP) = OFF 
 SIM390 PRINT-STEP MODE = OFF 
 SIM390 PRINT MODE = AUTHENTIC 
 SIM390 PROCESS TAPE COMMAND INPUT = ON 
 SIM390 PUNCH SWITCH POSITION = TAPE 
 SIM390 CARRIAGE = CLOSED, POSITION = TAB 0 
 SIM390 CPULOOP-OPS-CT-WARN    =   7,000,000 
 SIM390 DISK OUTPUT BYTE COUNT =      14,013 
 SIM390 DISK OUTLIM-CT-WARN    =  25,000,000 
 SIM390 CURRENT-INST = (000) 00 00  18  19  00  01 
 SIM390 EXTNDED-INST = (000) 00 00 018 019 000 001 
 SIM390 RR FILE STATUS: OPEN = Y, RR POSITION =        1 
 SIM390 ST FILE STATUS: OPEN = Y, ST POSITION =        1 
 SIM390 CR FILE STATUS: OPEN = Y, CR POSITION =        1 
 SIM390 TP FILE STATUS: OPEN = Y, TP POSITION =        1 
 SIM390 CP FILE STATUS: OPEN = Y, CP POSITION =        1 
 SIM390 INSTRUCTION COUNT =          13 
 SIM390 ELAPSED TIME =    173.5700 SECS =    2.89 M INS 
 SIM390 CPU TIME     =      0.0609 SECS =    0.00 M INS 
 SIM390 RATE =     213 INST/CPU SEC 
 SIM390 ------------------------------------------- --- 
 
 SIM390 (000): RDC INTO CELL 018.  AWAITING REPLY.. . 
 EOJ 
 SIM390 JOB (NONAME) ENDED VIA CONSOLE COMMAND AT 0 9-03-2002  07:29:16. 
 SIM390 IDLE. 
 ES 
 SIM390 ENDSIM COMMAND ACCEPTED 
 SIM390 REEL-READER RECORDS  (RR) =         0 
 SIM390 STRIP-READER RECORDS (ST) =         0 
 SIM390 CARD-READER RECORDS  (CR) =         0 
 SIM390 INPUT RECORDS =         0 
 SIM390 TAPE-PUNCH RECORDS   (TP) =         0 



 SIM390 CARD-PUNCH RECORDS   (CP) =         0 

 SIM390 ERRORS =         0 
 SIM390 INSTRUCTION COUNT =         13 
 SIM390 ELAPSED TIME =    186.9700 SECONDS =    3.1 1 MINUTES 
 SIM390 CPU TIME     =      0.0611 SECONDS =    0.0 0 MINUTES 
 SIM390 CPU BUSY     =     0.03% 
 SIM390 STARTED AT 09-03-2002  07:26:12 
 SIM390   ENDED AT 09-03-2002  07:29:19. 
 
 
 -------------------------------------------------- ---------------- 
 Note on numeric values: Negative numbers begin wit h a "9" in 
 the first digit position. For example, 999,999,999 ,999 = -1 on 
 the NCR390 (and SIM390). 
 

 Note: Cell 0 can be used by any program. However, if using the 

 PL390 compiler, the assumed beginning address of t he program 
 is cell 1. Whether loading such programs manually or automatically, 
 loading must begin at cell 1 unless an ORG stateme nt has been used 
 to offset the load address to a higher address. 
 This is simply to avoid clobbering cell 0, which w as used for 
 loading the program. 
 -------------------------------------------------- ---------------- 
 
 
 
 
 



  
How to code, save, and run a program using NCR390 Machine Code 
 

 
 This procedure explains how to enter and run a pro gram coded in 
 NCR390 machine code, and run it under SIM390. 
 
 The program is *SAVED* for later modification and re-use. 
 
 This is for native **MACHINE CODE** programs - not  
 for programs written in the PL390 symbolic languag e. 
 .................................................. ............. 
 
 
 Using any text editor, create a new text file in t he NCR390\TEST 
 directory.  
 Code a program in NCR390 machine code using the fo rmat 
 described in $DOCSIM2 (see also below). 
 Columns 1, 6, and 26 are the important column numb ers, 
 The Address (ADR) field is IGNORED by SIM390. 
 Example: 
 
 
   COLUMNS 1-80 - "PROGRAM FORMAT" (SIM390 ENHANCEM ENT) 
   . 
   . 
   . . . . . . . .  COL 1 - ADDRESS FIELD (TREATED AS A COMMENT BY 
   . .                      SIM390) 
   . . 
   . .  . . . . . . COL 6 - INSTRUCTIONS AND DATA 
   . .  . 
   . .  . 
   . .  .                   . . . . . . COL 26 - OP TIONAL COMMENTS 
   . .  .                   . 
   . .  .                   . 
   . .  .                   . 
   . .  .                   . 
   . .  .                   . 
   ADR  INSTRUCTION         OPTIONAL-COMMENTS 
 
   001  09 00 08 10 00 02   CLEAR CELLS 8-10. 
   002  00 00 08 09 00 03   READ FROM CONSOLE INTO CELLS 8 AND 9 
   003  17 00 08 09 10 04   ADD CELLS 8 AND 9, ANSW ER IN CELL 10 
   004  01 00 08 10 14 05   PRINT CELLS 8, 9, 10 
   005  03 00 00 00 00 01   HALT. GO TO CELL 1. 
   ER 
   EOT 
   EOT 
 
 
 Save the program (text file). 
 
 Copy the program to the Reel Reader file (RR.TXT).  
 
 Go to a DOS prompt. 
 
 Change directories to the directory where SIM390 i s located. 
 
 Type "SIM390" without the quotes. 
 
 Type "K" or "KIE". 
 This will permit Keyboard Immediate Entry. 
 The system will respond with: 



 
     SIM390  (000): KIE - CELL 000 
 
 Enter the 12-digit instruction to load your progra m from RR or ST 
 and hit ENTER. 
 For example:  051001990002  ENTER. 
 
 Type "R" or "RESET". 
 
 Type "S00" (for START-00) to run your program. 
 Your program will be loaded via the instruction yo u entered into 
 cell 00 via the KIE routine. 
 For example: SIM390 IDLE. 
              S00 
 
 If you need to interrupt the program (looping, etc ), depress the 
 Ctrl key, or the Alt key, or the Shift key. 
 
 To display the program's status, type "?" or "STAT US". 
 
 To display memory, type "DUMP [ALL]" or "DUMP L" o r DUMP U". 
 
 To display 1 cell, type "D nnn" (cell number). 
 
 To edit  1 cell, type "E nnn" (cell number), and t ype the new 
 contents of the cell. 
 
 To single-step the program using the Enter key, ty pe "STEP ON". 
 
 To display a trace of the program as it executes, type "TRACE ON". 
 
 For help, type "H" or "HELP". 
 
 To end the 390 program, type "EOJ" or "CANCEL".  
 
 To end the SIM390 simulator, type "EXIT". 
 
 
 -------------------------------------------------- ---------------- 
 Note on numeric values: Negative numbers begin wit h a "9" in 
 the first digit position. For example, 999,999,999 ,999  =  -1  
 on the NCR390 (and SIM390). 
 
 Note: Cell 0 can be used by any program. However, if using the 
 PL390 compiler, the assumed beginning address of t he program 
 is cell 1. Whether loading such programs manually or automatically, 
 loading must begin at cell 1 unless an ORG stateme nt has been used 
 to offset the load address to a higher address. 
 This is simply to avoid clobbering cell 0, which w as used for 
 loading the program. 
 
 
 

 



How to code, save, compile and run a program using the Compiler and SIM390 
  
 

HELLO WORLD:  CODE, SAVE, COMPILE, RUN 
 
 

 This procedure explains how to enter and run a pro gram coded in 
 the PL390 symbolic language, and run it under SIM3 90. 
 
 The program is SAVED for later modification and re -use. 
 
 The BAT files used for compiling are: 
 
    COMP.BAT    -  Compile and Link. 
    COMPGO.BAT  -  Compile, Link and Go. 
 
 COMP.BAT does not copy the object deck to the RR f ile. 
 COMPGO.BAT  *does*  copy the object deck to the RR  file. 
 
 We will use COMPGO.BAT.  
 SIM390 should not be running for COMPGO to work cor rectly. 
 .................................................. ............. 
 
                     "HELLO WORLD" Program 
                     --------------------- 
 
 1. Create a new file named HELLOCR.TXT. Edit the f ile and enter 1 line  
    of text containing the following, starting at c olumn 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 i n the NCR390\TEST 
    directory called HELLO.SRC.TXT . 
 
    This will be your source program. 
 
 3. In the HELLO.SRC.TXT file, enter the program sh own below. 
    Stay within columns 1 through 76. 
 
      ............................................. ................ 
 
      "HELLO WORLD" program in disk file HELLO.SRC. TXT: 
 
     [Columns] 
     [1      8   12                                                   76] 
      * THIS PROGRAM TYPES "HELLO WORLD" FROM A CAR D. 
             PROGNAME PHELLO 
             PUNCH JOB JHELLO 
             PUNCH PRTA        PRINT IN AUTHENTIC M ODE 
             PUNCH AUTOLOAD 05 10 01 99 00 01 
     [1      8   12                                                   76] 
      BEGIN  EQU *     /* THIS IS WHERE THE PROGRAM  STARTS - CELL 1 
      REWIND RWD       /* REWIND RR 
      TYPEIT RCA       /* READ CARD APLHA (TYPE) 
             RCA       /* READ CARD APLHA (TYPE) 
             RCA       /* READ CARD APLHA (TYPE) 
      HALT   HLT       /* HALT 
      DONE   EOJ       /* END OF JOB 
 



 4. Save the program source file HELLO.SRC.TXT to d isk. 
 
 5. Go to a DOS prompt.  
 
 
 6. Change directories to the directory where SIM39 0 and 
    your program are located. 
    For example:  C:\>cd NCR390\TEST 
                  C:\NCR390\TEST> 
 
 7. For a compile and execute (compile, link and go ): 
    Type "COMPGO HELLO" without the quotes. No TXT suffix. 
     
    Example:   C:\NCR390\TEST\>COMPGO HELLO 
 
    The compiler will read the file HELLO.SRC.TXT a nd process it. 
    The executable output (machine code) called HEL LO.OBJ should be  
    created by the compiler and copied to the Reel Reader (file RR). 
 
    If the compile is OK, SIM390 will be invoked au tomatically. 
 
  8. You are now running SIM390. 
  
     Mount the cards in the card reader: 
     Type "M CR,HELLOCR.TXT" and <ENTER> 
 
     Example:  SIM390 IDLE. 
               M CR,HELLOCR.TXT  <ENTER> 
  
     Type "START RDR1" and <ENTER>. 
 
     Example:  SIM390 IDLE. 
               START RDR1  <ENTER> 
   
     The "HELLO WORLD" executable program (HELLO.OB J) will be loaded and executed. 
 
     The message "HELLO WORLD!!" will be read from the card reader (file CR) and 
     displayed on the screen. 
 
  9. If you need to interrupt the program (looping,  etc), depress the 
     Ctrl key, or the Alt key, or the Shift key. 
 
     To display the program's status, type "?" or " STATUS". 
 
     To display the system's unit names and status,  type "D U". 
 
     To display lower memory, type "DUMP L". 
 
     To display 1 cell, type "D nnn" (cell number).  
 
     To display cells zero thru five, type "D 000-0 05". 
 
     To edit 1 cell, type "E nnn" (cell number), an d type the new 
     contents of the cell. 
 
     To single-step the program using the Enter key , type "STEP ON". 
 
     To display a trace of the program as it execut es, type "TRACE ON". 
 
     For help, type "H" or "HELP". 
 
 10. To end the 390 program, type "EOJ" or "CANCEL" .  
 



 11. To end the SIM390 simulator, type "EXIT". 

 
 -------------------------------------------------- ---------------- 

 Note on numeric values: Negative numbers begin wit h a "9" in 

 the first digit position. For example, 999,999,999 ,999 = -1 on 
 the NCR390 (and SIM390). 
 
 Note: Cell 0 can be used by any program. However, if using the 
 PL390 compiler, the assumed beginning address of t he program 
 is cell 1. Whether loading such programs manually or automatically, 
 loading must begin at cell 1 unless an ORG stateme nt has been used 
 to offset the load address to a higher address. 
 This is simply to avoid clobbering cell 0, which w as used for 
 loading the program. 
 -------------------------------------------------- ---------------- 
 
      Columns   Usage 
      -------   ---------------------------- 
      1  - 76   Text 
      77 - 80   Optional sequence number. 
                Printed on the input listing, 
                not printed on the "compile" 
                part of the listing (1st part). 
      - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - 
      1  -  6   Line Name (optional) 
            7   Blank 
      8  - 10   Symbolic Operation Code 
           11   Modifier for some Symbolics 
      12 - 76   Operands and comments 
      - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - 
      8  - nn   Compiler directive (such as "PUNCH" ) 
      nn - 76   Operands and comments 
      ............................................. ................ 
      1      8   12 
      aaaaaa sss ooooo--->76   Basic line format 
 
      Example: 
      PRTTOT PRT TOTAL1 THRU TOTAL9 
 
                  13 
      aaaaaa sssf ooooo--->76  Line format with Sym bolic modifier (f) 
                - 
      Example: 
      PRTTOT PRTM TOTAL1 THRU TOTAL9 
 
         aaaaaa = Line Name 
         sss    = Symbolic Operation Code 
         f      = Symbolic Modifier 
         o      = Operand 
 
      1      8       12 or 13 
 
 



 
       SIM390 Commands - Output from the "HELP" Com mand 
 
 
 
 
        SIM390 COMMANDS                    SYSHELP LVL 12-15-2011 
        --------------- 
 
 ------ CONSOLE COMMANDS ------ 
 
 COMMAND              DESCRIPTION 
 ---------------      ----------------------------- ------------------ 
 HELP/H               DISPLAY SIM390 COMMANDS. 
 PRINT HELP           WRITE HELP INFO TO DISK FILE "HELPPRT.TXT". 
 VER                  DISPLAY SIM390 PROGRAM VERSIO N AND COMPILE DATE. 
 STATUS OR ?          DISPLAY 390 STATUS. 
 QUIET/Q [ON/OFF]     REDUCE SYSTEM MESSAGES TO CON SOLE. 
 DT                   DISPLAY CURRENT DATE AND TIME . 
 DA                   DISPLAY ACTIVE JOBS. 
 DU                   DISPLAY STATUS OF 390 I/O UNI TS. 
 D SYS                DISPLAY SYSTEM FILE OUTPUT CO UNTS FOR THIS      
                         SESSION. 
 CLRSYS               CLEAR SYSPRINT, SYSTYPE, SYST RACE, SYSSNAP. 
                      NOT SYSLOG.  
 
 
 EXEC PROCNAME        EXECUTE A PROCEDURE FROM SYSP ROC.  
                        A ".TXT" SUFFIX DOES NOT NE ED TO BE ENTERED. 
                        AT JOB EOJ OR SYSTEM RESET,  CONTROL RETURNS  
                        TO THE CONSOLE.  
 
 JOB JJJJJJ           GIVE A JOBNAME TO A PROGRAM L OADED FROM TAPE OR 
                        ENTERED FROM THE CONSOLE SO  THAT PROGRAM 
                        RESPONSES ARE EASIER TO FOL LOW. 
                        6 CHARACTERS MAX.    
 
 EOJ                  END A 390 JOB.  REWIND TAPE O N RR. 
                        RESET ALL SIM390 SWITCHES.  
                        RETURN TO "CONSOLE INPUT - IDLE MODE". 
                        EFFECTIVELY THE SAME AS THE  CANCEL COMMAND. 
  
 CANCEL/CAN           CANCEL A 390 JOB.  REWIND TAP E ON RR. 
                        RESET ALL SIM390 SWITCHES. 
                        RETURN TO "CONSOLE INPUT - IDLE MODE". 
 
 CANCEL,DUMP          CANCEL A 390 JOB WITH A SYSTE M DUMP (SNAPSHOT             
                        DUMP). APPEND IT TO THE END  OF THE SYSSNAP  
                        FILE. REWIND TAPE ON RR.  
                        RESET ALL SIM390 SWITCHES. 
                        RETURN TO "CONSOLE INPUT - IDLE MODE". 
 ENDSIM/ 
 END/ES/EXIT/XX       END THE SIMULATOR.  
 
 
 RESET/R              RESET 390.  
                        SIMULATES THE 390 'RESET' K EY. 
                        PUTS SIM390 INTO IDLE MODE.  
                        ENDS "KIE" MODE (KEYBOARD E NTRY),  



                        AND SIMILAR FUNCTIONS. 
                        STOPS AND SUSPENDS 390 PROG RAM EXECUTION. 
                        PROGRAM CAN BE RESTARTED US ING **NNN 
                        (START NNN) USING ANY ADDRE SS FOR NNN.   
 
 KIE/K                REQUEST KEYBOARD ENTRY (KB IM MEDIATE ENTRY) 
                        STARTING AT CELL 0, INCREME NTING BY 1. 
                        UNLOCKS KEYBOARD FOR DATA E NTRY INTO MEMORY. 
                        USE THE 'RESET' COMMAND TO END INPUT. 
                        SEE ALSO 'E' COMMAND (EDIT)  TO SPECIFY CELLS 
                        FOR ENTERING DATA INTO MEMO RY. 
 
 START KEYS: 
 START-00 / S00 / *00     START PROGRAM EXECUTION A T CELL 0. 
 START-01 / S01 / *01     CELL 1.        
 START-02 / S02 / *02     CELL 2.        
 START-03 / S03 / *03     CELL 3.        
 START-04 / S04 / *04     CELL 4.        
 START-07 / S07 / *07     CELL 7.        
 **NNN                    START AT ANY ADDRESS (NNN ). 
 
 -------------------------------------------------- --- 
 
 *    "MOUNT" COMMANDS AND "START READER" COMMANDS.  
 *    TAPES AND CARDS LOADED USING THE 'MOUNT' COMM AND  
 *    ARE OBTAINED FROM THE 'PGM' DIRECTORY. 
 *    THE FILE NAME MUST BE IN DOS "8.3" FORMAT. 
 *        EXAMPLE:  M RR,TTTRR.OBJ 
 *    THE MOUNT COMMAND WILL REWIND AND UNLOAD ANY TAPES/CARDS   
 *    ON THAT DEVICE BEFORE MOUNTING THE MEDIA. 
 * 
 *    READERS LOAD AND EXECUTE PROGRAMS FROM TAPES.  
 *    READERS MAKE IT EASIER TO LOAD A PROGRAM FOR EXECUTION. 
 
 ----REEL READER 
 M RR,NAME.EXT    MOUNT TAPE WITH FILENAME 'NAME.EX TENSION' FROM  
 M RR,TP             THE PGM DIRECTORY ONTO THE REE L READER AND 
                     OPEN THE RR FILE OR-- 
                     MOUNT THE TAPE PUNCH FILE AND OPEN IT.  
 
 START READER1/    START SYSTEM READER1 FOR AUTOLOA D FUNCTION. 
 S RDR1/              RDR1 READS TAPE FROM DEVICE R R (REEL READER). 
 READ RR              THE PROGRAM IS THEN EXECUTED.  
                      THE TAPE MUST ALREADY BE MOUN TED.  
                      AN AUTOLOAD STATEMENT IS REQU IRED ON THE TAPE. 
                      SEE "AUTOLOAD" UNDER TAPE COM MANDS. 
                      A JOBNAME SHOULD BE SUPPLIED VIA THE TAPE OR PROC. 
                      NO OTHER JOB MUST BE ACTIVE ( CMD IGNORED IF TRUE). 
                      [NOTE: MEMORY IS CLEARED BEFO RE READER BEGINS 
                      READING TAPE.] 
 
 RWD               REWIND REEL READER TAPE. LEAVE R R FILE OPEN. 
 
 -------------------------------------------------- --- 
 
 ----STRIP READER 
 M ST,NAME.EXT    MOUNT TAPE WITH FILENAME 'NAME.EX TENSION' FROM  
 M ST,TP             THE PGM DIRECTORY ONTO THE STR IP READER AND 
                     OPEN THE ST FILE OR-- 
                     MOUNT THE TAPE PUNCH FILE AND OPEN IT. 



 
 START READER2/    START SYSTEM READER2 FOR AUTOLOA D FUNCTION. 
 S RDR2/              RDR2 READS TAPE FROM DEVICE S T (STRIP READER). 
 READ ST              THE PROGRAM IS THEN EXECUTED.  
                      THE TAPE MUST ALREADY BE MOUN TED.  
                      AN AUTOLOAD STATEMENT IS REQU IRED ON THE TAPE. 
                      SEE "AUTOLOAD" UNDER TAPE COM MANDS. 
                      A JOBNAME SHOULD BE SUPPLIED VIA THE TAPE OR PROC. 
                      NO OTHER JOB MUST BE ACTIVE ( CMD IGNORED IF TRUE). 
                      [NOTE: MEMORY IS CLEARED BEFO RE READER BEGINS 
                      READING TAPE.] 
 
 -------------------------------------------------- --- 
 
 ---CARD READER 
 M CR,NAME.EXT     MOUNT CARDS WITH FILENAME 'NAME. EXTENSION' FROM  
 M CR,CP             THE PGM DIRECTORY ONTO THE CAR D READER AND 
                     OPEN THE CR FILE OR-- 
                     MOUNT THE CARD PUNCH FILE (CP)  ONTO THE CARD  
                     READER AND OPEN IT. 
 
 ---CARD PUNCH 
 M CP,NAME.EXT     MOUNT CARDS WITH FILENAME 'NAME. EXTENSION' FROM  
                     THE PGM DIRECTORY ONTO THE CAR D PUNCH AND 
                     OPEN THE CP FILE. 
                     EXAMPLE:  M CP,BLANK.CRD    MO UNT BLANK CARDS  
 
 -------------------------------------------------- --- 
 
 UNLOAD  
   RR/ST/CR/CP/TP     UNLOAD TAPE OR CARD FILE. 
                         TO LOAD AND OPEN A NEW FIL E ON THAT DEVICE,  
                         USE THE MOUNT COMMAND. 
  
 PTC   [ON/OFF]       PROCESS TAPE COMMANDS / OR DO N'T PROCESS TAPE 
                      COMMANDS (TAPE COMMANDS IN TA PE INPUT STREAM). 
                      DEFAULT = PTC ON. 
                      THIS SETTING APPLIES TO A REA DER READING TAPE, 
                      OR A 390 PROGRAM READING TAPE . 
                      RESET BY SYSTEM TO "PTC ON" A T JOB EOJ/CANCEL. 
                      NOTE: "AUTOLOAD" IS ALWAYS HO NORED WHEN READ BY 
                      A READER, REGARDLESS OF THE P TC SETTING. 
 
 STEP     [ON/OFF]    INSTRUCTION-STEP MODE VIA ENT ER KEY. 
                         TURNS MANUAL MODE ON/OFF.  
                         STEP COMMAND DEFAULT = "ST EP ON". 
                         SYSTEM AT STARTUP: STEP OF F. 
                         
 RP                   RESUME PROGRAM FROM MANUAL MO DE (STEP OFF). 
 
 PEOT                 PUNCH EOT'S ONTO TAPE ON THE TAPE PUNCH (TP). 
 
 PTAPE                SET PUNCH SWITCH TO "TAPE" (S TARTUP SETTING). 
 PCARD                SET PUNCH SWITCH TO "CARDS". 
 
 
 TYPE                 GO INTO TYPING MODE (390 TYPE WRITER). 
                      STORE TYPED DATA IN DISK FILE  'SYSTYPE.TXT'. 
 /*                   END TYPING MODE. SLASH ASTERI SK. SEPARATE LINE. 
 



 
 
 CAR /      C         CARRIAGE TOGGLE OPEN/CLOSE 
 CAR TAB /  TAB       CARRIAGE TAB TO NEXT TAB 
 CAR RET /  RET       CARRIAGE RETURN TO TAB 0 
 ACF /      FF        ADVANCE CONTINUOUS FORMS (FOR M FEED - FF) 
 
 
 
 
 
 PRTAUTH              PRINT IN AUTHENTIC MODE:       (DEFAULT) 
                        NNN,NNN.99  OR  NNN,NNN.99C R  
 PRTNORM              PRINT IN NORMAL-FORMAT MODE:    
                        NNN,NNN,NNN  OR  NNN,NNN,NN N-  
 PRTPROG              PRINT IN PROGRAM-FORMAT MODE:  NN NN NN NN 
 
 
 
 ------ CONSOLE COMMANDS FOR PROGRAMMING AND DEBUGGING ------ 
 
 COMMAND                 DESCRIPTION 
 ---------------------   -------------------------- ------------- 
 TR       [ON/OFF]       TURN INSTRUCTION TRACE ON/ OFF  
                            (TRACE ON SCREEN). 
                            COMMAND DEFAULT = "TRAC E ON". 
                            SYSTEM SETTING AT START UP: TRACE OFF. 
 
 LT       [ON/OFF]       LOG TRACE INFO ON/OFF IN S YSTRACE (DISK). 
                            COMMAND DEFAULT = "LOGT RACE ON". 
                            SYSTEM SETTING AT START UP: LOGTRACE OFF. 
 
 SOURCE   [ON/OFF]       TURN SOURCE STMT TRACE ON/ OFF (WITH TR OR LT). 
                            DISPLAYS PORTION OF SOU RCE AFTER INSTR. 
                            COMMAND DEFAULT = "SOUR CE ON". 
                            SYSTEM SETTING AT START UP: SOURCE OFF. 
 
 *                       (ASTERISK). COMMENT LINE F ROM OPERATOR.  
                            WRITTEN TO SYSLOG. 
 
 STEPP    [ON/OFF]       TURN PRINT-STEP MODE ON/OF F.  
                            COMMAND DEFAULT=STEPP O N. 
                            SYSTEM SETTING AT START UP: STEPP OFF. 
                            ENTER-KEY DISPLAYS 1 LI NE IF "STEPP ON". 
 
 RPP                     RESUME NORMAL PRINTING FRO M STEPP. 
 
 D NNN                   DISPLAY CELL    NNN.      EXAMPLE:  D 025 
 D NNN-NNN               DISPLAY CELLS   NNN-NNN.  EXAMPLE:  D 025-030 
 E NNN                   EDIT    CELL    NNN.      EXAMPLE:  E 123 
 E NNN-NNN               EDIT    CELLS   NNN-NNN.  EXAMPLE:  E 123-127 
 
 CLEAR/CLR               CLEAR MEMORY - SET ALL CEL LS TO ZERO. 
 
 DUMP  [ALL]             DISPLAY ALL CELLS (000-199 ). 
   DUMP L                DISPLAY LOWER MEMORY (000- 099). 
   DUMP U                DISPLAY UPPER MEMORY (100- 199). 
 
 SNAP                    SAVE A SNAPSHOT DUMP OF ME MORY AND SYSTEM STATUS  
                         IN SYSSNAP. CELLS 000-199.  



 
 D FLOW                  DISPLAY LAST 20 INSTRUCTIO NS. 
 
 EX [NNN/OFF]            EXHIBIT CELL NNN DURING EX ECUTION, OR OFF. 
 
 ASTOP [NNN/OFF]         ADDRESS   STOP ON CELL NNN  OR OFF. 
 RSTOP [NNN/OFF]         REFERENCE STOP ON CELL NNN  OR OFF. 
 
 RXX                     RESUME THE PROGRAM AFTER A N EXTERNAL INTERRUPT 
                           FROM THE POINT OF INTERR UPTION. 
 
 
 
 ------- FORCING EXTERNAL INTERRUPTS ------- 
 
 COMMAND                      DESCRIPTION 
 --------------------         --------------------- ------------ 
 SHIFT KEY                    INTERRUPT 390 APPLICA TION PROGRAM 
                              WHEN NOT PRINTING OR IN A READ- 
                              CONSOLE STATE. 
    
 THE 390 APPLICATION PROGRAM IS INTERRUPTED, AND CO NTROL IS 
 RETURNED TO THE OPERATOR. THE SIMULATOR WILL THEN ACCEPT 
 CONSOLE COMMANDS.  
 
 THE 390 PROGRAM CAN BE RESUMED FROM THE NEXT INSTRUCTION 
 WITH THE "RXX" COMMAND. 
 
 -------------------------------------------------- ------------- 
 
 SHIFT+ENTER-KEY              INTERRUPT PRINTING OR  READ-CONSOLE. 
 
 THE 390 APPLICATION PROGRAM IS INTERRUPTED, AND CO NTROL IS 
 RETURNED TO THE OPERATOR. THE SIMULATOR WILL THEN ACCEPT 
 CONSOLE COMMANDS. THE SHIFT KEY MUST BE DEPRESSED AT THE SAME  
 TIME AS THE ENTER KEY IS DEPRESSED. 
 
 THE 390 PROGRAM CAN BE RESUMED FROM THE NEXT INSTRUCTION 
 WITH THE "RXX" COMMAND. 
 
 
 
 -------- TAPE INPUT COMMANDS -------- 
 
 ITEM            DESCRIPTION 
 -----------     ---------------------- 
 AUTOLOAD        FOR LOADING A PROGRAM INTO 390 MEM ORY USING A  
                 SYSTEM READER WITHOUT HAVING TO KE Y IN THE LOAD 
                 INSTRUCTION ON THE KEYBOARD.   
  
                 THE PROGRAM IS THEN EXECUTED. 
 
                 AUTOLOAD MUST BE THE *LAST* COMMAN D IN TAPE INPUT. 
 
                 AUTOLOAD FORMATS:   
                 1.   AUTOLOAD NN NN NN NN NN NN 
                 2.   AUTOLOAD RR    
                 3.   AUTOLOAD ST    
 
                 WHERE NN... IS A VALID "READ TAPE"  INSTRUCTION FOR 



                 THAT TAPE DRIVE. 
                 EXAMPLES OF NN:   
                    AUTOLOAD 05 10 01 99 00 01 
                    AUTOLOAD 05 30 85 99 00 88 
  
                 "AUTOLOAD RR/ST" READS RR OR ST, A ND LOADS THE FIRST 
                 390 INSTRUCTION FOUND ON THE TAPE INTO CELL 0 AND 
                 EXECUTES IT. 
 
                 CAN BE INVOKED ONLY BY STARTING A READER. 
                 AFTER THE AUTOLOAD COMMAND IS EXEC UTED, THE READER 
                 ENDS, AND THE PROGRAM IS IN CONTRO L. 
                 ANY SUBSEQUENT AUTOLOAD COMMANDS A RE IGNORED UNTIL 
                 A READER IS STARTED FOR THAT DEVIC E. 
 
 *               (ASTERISK) COMMENT LINE. NOT WRITT EN TO SYSLOG. 
 
 JOB JJJJJJ      JOBNAME - 6 CHARACTERS MAX. 
 
 (SPACES)        BLANK LINE. 
 
 
 PROGFMT         THE TAPE INPUT IS IN "PROGRAM FORM AT"  
                 FOR THIS TAPE (DEFAULT SETTING). 
                 INPUT FORMAT = 'AAA  NN NN NN NN.. .' IN COLUMN 1. 
                 CELL ADDRESS IS IN COLUMNS 1-3.   
                 PROGRAM CODE BEGINS IN COLUMN 6. 
                 THE COMPILER OBJECT OUTPUT IS IN P ROGRAM FORMAT. 
 
 DATAFMT         THE TAPE INPUT IS IN "DATA FORMAT"  FOR THIS TAPE. 
                 INPUT FORMAT = 'NNNNNNNNNNNN' IN C OLUMN 1  
                 (12 DIGITS STARTING AT COLUMN 1). 
                 PUNCHING/PRINTING PRODUCES A TAPE PUNCH FILE  
                 IN DATA FORMAT. 
 
 PTC   [ON/OFF]  PROCESS TAPE COMMANDS / DON'T PROC ESS TAPE 
                 COMMANDS (TAPE COMMANDS IN TAPE IN PUT STREAM). 
                 COMMAND DEFAULT = PTC ON. 
                 THIS SETTING APPLIES TO A READER O R A 390 PROGRAM 
                 READING TAPE. 
                 IS RESET BY SYSTEM TO "PTC ON" AT JOB EOJ/CANCEL. 
                 NOTE: "AUTOLOAD" IS ALWAYS HONORED  WHEN READ BY 
                 A READER, REGARDLESS OF THE PTC SE TTING. 
 
 PEOT            PUNCH EOT'S ONTO TAPE WITH THE TAP E PUNCH (TP). 
 
 ER              END-OF-RECORD SYMBOL. 
 EOT             END-OF-TAPE SYMBOL. 
 
 CLEAR           CLEAR MEMORY (SET ALL CELLS TO ZER OES). 
 PRTAUTH         PRINT IN AUTHENTIC MODE.  
 PRTNORM         PRINT IN NORMAL-FORMAT MODE. 
 PRTPROG         PRINT IN PROGRAM-FORMAT MODE. 
 PTAPE/PCARD     SET PUNCH SWITCH TO TAPE OR CARDS.  
 TR...           TRACE ON/OFF (TRACE PROG EXECUTION  ON SCREEN). 
 LT...           LOGTRACE ON/OFF (TRACE ONTO DISK).  
 SOURCE...       SOURCE   ON/OFF (FOR TRACE OR LOGT RACE). 
 STEP...         INSTRUCTION STEP ON OR OFF. 
 RP              RESUME PROGRAM (STEP OFF). 
 EX NNN/OFF      EXHIBIT CELL NNN DURING PROGRAM EX ECUTION, OR OFF. 



 
 ------- RUNNING SOME NCR390 APPLICATION PROGRAMS - ------ 
 
 NOTE: ALL PROGRAMS ARE DEVICE-DEPENDENT AND MUST BE LOADED FROM THE 
 DEVICE SPECIFIED (RR OR ST). 
 THE PROGRAMS ARE HARDWIRED TO THE DEVICES. 
 USING THE DEVICE NAME IN THE FILENAME (RR/ST/CR) I S HELPFUL. 
 
 -------------------------------------------------- ------------ 
 
                       RUN: HELLO WORLD. 
        
                       DISPLAYS 'HELLO WORLD' ON CO NSOLE. 
                       USES REEL READER AND CARD RE ADER. 
                       AUTOMATICALLY ENDS WHEN DONE . 
 
    EXEC PHELLO        EXECUTE THE PROC "PHELLO.TXT " 
    XX                 END THE SIMULATOR WHEN READY  
 
 
 -------------------------------------------------- ------------ 
 
                       RUN: TIC TAC TOE. 
        
                       PLAYS TIC TAC TOE. 
                       USES REEL READER AND CARD RE ADER. 
                       HUMAN CANNOT WIN. 
    M RR,TTTRR.OBJ     MOUNT TICTACTOE PROGRAM TAPE  ON RR 
    M CR,TTTCR.TXT     MOUNT CARDS IN CARD READER H OPPER (CR) 
    READ RR            START READER TO READ TTT PRO GRAM ON DEVICE RR 
    S07                START-07 FOR CARD USAGE (OPT IONAL) 
    (PLAY GAME) 
    DA                 DISPLAY ACTIVE JOBS (OPTIONA L) 
    EOJ                END THE TICTACTOE PROGRAM WH EN READY 
    ENDSIM             END THE SIMULATOR WHEN READY  
 
 -------------------------------------------------- ------------ 
 
 
 ------- DEBUGGING: RUNNING WITH "TRACE ON" AND "LO GTRACE ON" ------- 
 
    M RR,TTTRR.OBJ      MOUNT TICTACTOE PROGRAM TAP E ON RR 
    M CR,TTTCR.TXT      MOUNT CARDS IN CARD READER HOPPER 
    TR ON               TURN ON TRACE (DISPLAYS ON CONSOLE) 
    LT ON               TURN ON LOGTRACE (DISK FILE  = SYSTRACE) 
    SOURCE ON           DISPLAY SOURCE WITH OBJECT CODE TRACE 
    READ RR             START READER TO READ TTT PR OGRAM ON RR 
    S07                 START-07 FOR CARD USAGE (OP TIONAL) 
    (PLAY GAME) 
    DA                  DISPLAY ACTIVE JOBS (OPTION AL) 
    EOJ                 END THE TICTACTOE PROGRAM W HEN READY 
    ENDSIM              END THE SIMULATOR WHEN READ Y 
 
 -------------------------------------------------- ------------ 
 
 
 ----- EXECUTING A PROCEDURE ----- 
 
    EXEC PHELLO         OR "EXEC PHELLO.TXT" .  
 



    EXEC PTTT           EXECUTE THE PROC "PTTT.TXT"  FROM SYSPROC. 
    (PLAY GAME)         ETC. 
 
 
 ---END OF HELP--- 
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 General 
 ------- 
 
 The NCR390 computer was programmed in machine code  during its 
 lifespan, which extended from 1960 to the early 19 70s. Available 
 languages such as FORTRAN, COBOL, BASIC, etc, had not been implemented  
 for use on the NCR390. No language compiler was av ailable. 
 
 In order to make the NCR390 computer easier to pro gram, the PL390  
 language was written by the author in the 1960s, a nd the PL390  
 compiler written later by the author, for use on a  PC. 
 
 Although the language and compiler never saw use o n the NCR390  
 computer, they can be used with the NCR390 simulat or program, "SIM390". 
 
 The compiler (PL390C) is a DOS-based program which  translates the 
 PL390 language into NCR390 machine code, using a P C running 
 MS/DOS or PC/DOS (native DOS, or in a Microsoft Wi ndows DOS prompt  
 window). The compiler produces both a listing and an object file.   
 The object file can be read into the NCR390 simula tor program and  
 executed. The compiler is referred to in this docu ment as both: 
1. PL390C 
2. The PL390 compiler 

 
 
 
 
 
 
 
 
 
 
 
 
 



 
               +------------+ 
               |            | 
               |            |---- 
               |   PL390         | 
               |   source        | 
               |   program in    | 
               |   the PGM lib   | 
               |                 | 
               |   ppp.TXT       |  The program nam e should end in ".TXT" 
               |                 | 
               +-----------------+ 
                       | 
                       | 
                       | 
                       V 
               +-----------------+ 
               |                 | 
               |                 | 
               |   PL390         |  From a Windows DOS prompt (command prompt), 
               |   compiler:     |  or a PC running  native DOS. 
               |                 |  The BAT file CO MP.BAT will 
               |   PL390C.EXE    |  execute the PL3 90 compiler. 
               |                 | 
               |   To Invoke:    | 
               |   COMP ppp      | 
               +-----------------+ 
                       | 
                       | 
                       | 
                       V 
               +------------+ 
               |            | 
               |            |---- 
               |                 | 
               |  Object deck    | 
               |  (disk file)    | 
               |  containing     | 
               |  NCR390 machine | 
               |  code:          | 
               |                 | 
               |   ppp.OBJ       | 
               |   ppp.OCO       | 
               |                 | 
               +-----------------+ 
                       | 
                       | 
                       | 
                       V 
               +-----------------+ 
               |                 | 
               |   SIM390        |  Windows DOS pro mpt (command prompt), 
               |   (NCR390       |  or a PC running  native DOS. 
               |   simulator):   |  Execute SIM390 and mount the tape file 
               |                 |  containing the object program. 
               |   SIM390.EXE    |  Read the tape i nto the 390's memory 
               |                 |  and execute the  program. 
               |   M dd,ppp.OBJ  | 
               |   05-xx-...     | 
               +-----------------+ 
 
  
                    Figure 1. 
   Program data flow from source deck to NCR390 sim ulator. 
 



  
 An Object-Code-Only file (OCO) is also produced, a nd can be mounted and used 
 the same way as an OBJ file, except that it does n ot contain a "cell 0", and 
 must be loaded into memory manually, without using  a system reader. 
  
   M dd,ppp.OCO    (Mount OCO program tape on tape device dd) 
   RESET  
   KIE             (Prepare for Keyboard entry of d ata into cell 0) 
   0510…...        (Enter data into cell 0) 
   RESET           (End Keyboard input) 
   START-00        (Start program execution at cell  0 via the  
                      "START-00" command) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 BAT File for Compiling PL390 Source Programs  
  
   
  COMP.BAT                       SIM390 can be up or down 
 
   The BAT file COMP.BAT is located in the PGM dire ctory (program directory). 
 
 
 Compile procedure: Be in the SIM390 directory, and  change to the directory  
 /PGM (CD PGM).  Enter the following: 
 
   
       COMP   program-source-name  (first node only)      
 
 
 The program source file is assumed by the compiler  to end in "SRC.TXT". 
 However, do not include the suffix "SRC.TXT" when keying in the command. 
 The compiler will supply the suffix. This is done for simplicity in compiling. 
 
 
       Examples:   
       Right:  COMP MYPROG    <---correct      
       Wrong:  COMP MYPROG.SRC.TXT   ��� � --wrong 
 
 
 The resultant object code and listing will be copi ed into the /PGM  
 directory as "progname.OBJ" and "progname.PRT", an d the listing  
 (progname.PRT) will automatically be displayed on the screen. 
 
 Example of program names in the PGM directory: 
   MYPROG.SRC.TXT    (source) 
 
   MYPROG.OBJ    (executable object code wirh comme nrs and directives) 
   MYPROG.OCO    (executable object code only) 
   MYPROG.PRT    (listing of compile) 
  
   MYPROG.OBJ.TXT    (viewable object code with com ments and directives) 
   MYPROG.OCO.TXT    (viewable object code only) 
   MYPROG.PRT.TXT    (viewable listing of compile) 
    
 The compiler automatically produces an identificat ion record 
 (ID record) as the first line of output in the nor mal object deck. 
 Example of ID record in an OBJ file: 
 *ID PLXSHORT OBJECT AUTO   10-01-2011 08:12:25 000 52 SRCLINES 
 
 An additional object deck is produced called "prog name.OCO" and 
 "progname.OCO.TXT", as shown above.  
 It is handled in the same way as a normal object d eck (.OBJ) and contains  
 Object Code Only (plus the 3-digit address), and a n ending ER and EOT. 
 However, it does not contain cell 0, an AUTOLOAD i nstruction, etc. 
 
 A system reader cannot be used to read an OCO file  since no 
 AUTOLOAD statement is present. It can only be read  by manually  
 keying a Read-Paper-Tape instruction to read the p rogram file  
 from tape (KIE, 05xx...), or via program control.  
  
 For example (SIM390 Console): 
     RESET 
     KIE 
     051001990001  (Put a Read-Paper-Tape instructi on into Cell 0) 
     RESET 
     S00           (Start 00 - Read Paper Tape)  
 



 An OCO file is in "Program Format" with no comment s or directives.  
 Note that OCO format is not the same as DATA forma t. 
 
 
       OCO Example: 
            001  09 00 55 60 00 02 
            002  17 10 11 12 00 03     
            003  13 00 00 00 00 01     
            ER 
            EOT 
 
 RESERVED NAMES FOR COMPILER WORKFILES: 
     PL3SRC 
     PL3PRT 
     PL3PRT1 
     PL3PRT2 
     PL3OBJ 
     PL3OCO 
     PL3WRK 
     PL3XRF 
 
 RESERVED NAMES FOR COMPILER SOFTWARE: 
     PL390C.EXE   (the compiler) 
     COMP.BAT     (BAT file to compile a program) 
 
 
 User program names should avoid beginning with the  characters "PL3" to 
 prevent a conflict with the compiler file names. 
 
 When using COMP.BAT, SIM390 can be up and running.  The object deck is 
 copied to progname.OBJ and can be loaded by the us er from SIM390 by using 
 the MOUNT command (to mount the program "tape" on a tape drive), followed 
 by a command to read the tape into memory. 
  
 Programs can typically be compiled in just a few s econds. 
 
 Note that it is not necessary to write a program i n PL390 and compile 
 it, in order to run a program on the simulator. Pr ograms written in 
 native NCR390 machine code can be run on the simul ator. However, 
 writing a program in PL390 is much easier than tha n writing a program 
 in machine code. 
 
 The PL390 language approximates a blend of Assembl er language 
 and COBOL, with 1 line of source code generating 1  line of 
 object code (with some exceptions). The language d oes not 
 support copied code (COPYBOOKS), macros, or multi- line statements. 
 
 This document assumes that compiled programs will be run 
 on the SIM390 simulator, and includes operational and programming 
 notes to that effect. Differences between the oper ation of the 
 SIM390 program and the NCR390 are listed where app licable. 
 
 The basic format of the language is: 
 
      COLUMN    USAGE 
      -------   ---------------------------- 
      1  - 76   Text 
      77 - 80   Optional sequence number. 
      - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - 
      1  -  6   Line Name (optional) or Comment        . 
            7   Blank                                  . 
      8  - 10   Symbolic Operation Code or Directiv e   . 
           11   Modifier for some Symbolics            . 
      12 - 76   Operands and comments                  . 



    - - - - - - - - - - - - - - - - - - - - - - - -  - - 
 
      Compiler directives (such as "PUNCH") 
      8      
 
      Example: 
      ............................................. ................ 
 
      Cols 1      8 
                  PROGNAME PLXLANG1 
 
      Cols 1      8 
                  PUNCH PRTAUTH      PRINT IN AUTHE NTIC MODE 
                  PUNCH AUTOLOAD 05 10 01 99 00 01   OPTIONAL 
 
      Cols 1      8   12 
           BEGIN  EQU *     /* THIS IS WHERE THE PR OGRAM STARTS 
           READT2 RPT 100  THRU 199 LOOPED 
           REWIND RWD GOTO INIT     /*REWIND RR 
           RW1    ---               /*RW1 RENAMES R EWIND 
           WORK1  WRK               /*WORK CELL 
           *THIS IS A COMMENT STMT 
           *   AND THIS IS A COMMENT STMT  /*EMBEDD ED COMMENT 
           UNUSED                   /*UNUSED CELL 
           STINIT EQU * 
           INIT   CPY CON1 INTO FACTOR.... 
                  ORG 007           /*ORG TO CELL 7  
           ST07   EQU * 
           CON1   DAT 123 
           CON2   DAT 456 
           FACTOR DAT 322 
                            Figure 2. 
     
       Example of PL390 source code EXAMPLE1.TXT wi th column numbers. 
       Operation codes and compiler directives star t in column 8. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
                      PL390 COMPILER   VER 1.4U             PLXLANG1 
 
      ADDR     OBJECT CODE     STMT   SOURCE STATEM ENT      09-02-2002    01:17 
 
                                  1        PROGNAME  PLXLANG1 
                                  2 
                                  3        PUNCH PR TAUTH     PRINT IN AUTHENTIC 
                                  4        PUNCH AU TOLOAD 05 10 01 99 00 01 
                                  5 
      0001                        6 BEGIN  EQU *     /* THIS IS 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 REWIND RWD GOTO  INIT     /*REWIND RR 
      0002                        9 RW1    ---               /*RW1 RENAMES REWI 
      0003  00 00 00 00 00 00    10 WORK1  WRK               /*WORK CELL 
                                 11 *THIS IS A COMM ENT STMT 
                                 12 *   AND THIS IS  A COMMENT STMT  /*EMBEDDED 
      0004  00 00 00 00 00 00    13 UNUSED                   /*UNUSED CELL 
      0005                       14 STINIT EQU * 
 
            WARNING - NI ADDRESS (006) POINTS TO A NON-PROCEDURE LINE. 
    W-0005  17 10 07 00 09 06    15 INIT   CPY CON1  INTO FACTOR.... 
 
      0006  00 00 00 00 00 00      + 
      0007                       16        ORG 007           /*ORG TO CELL 7 
      0007                       17 ST07   EQU * 
      0007  00 00 00 00 01 23    18 CON1   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 THIS COMPILE 
             NO ERRORS   IN THIS COMPILE 
 
 
                        Figure 3. 
       
       
          Example of PL390 compiled listing from ex ample above, 
          produced by the PL390 compiler. Text has been truncated 
          to fit page. 
 
 Note that the beginning address by default is *CEL L 1*, not cell 0. 
 A program may begin at Cell 0 only if an ORG state ment specifies it. 
 Namely:   ORG 0 
 
 One line of PL390 text creates 1 line of object co de, with the 
 exception of the following statements: EQU and "-- -". 
 Those statements do not generate object code, and are 
 explained in the Details section. The ORG statemen t generates 
 object code of all zeros for cells between its sta rt and end. 
 Additionally, comment statements, blank lines, and  compiler 
 directives do not generate object code. 
 
 Note: "Object code" in this context means 390 mach ine code. 
 The "PUNCH" directive generates a statement which is placed 
 in the object deck, but it may or may not be a 390  
 machine instruction, and therefore, may or may not  be "object 
 code". 
 
 
 



 
  
 Starting Address 
 ---------------- 
 The assumed first address generated by the compile r is *CELL 1*  
 (not cell 0).  
 The NCR390 operated in the same or similar fashion , normally 
 reserving Cell-0 for operator entries. 
 
 Cell 0 can be used as the starting address, if des ired, by coding 
 "ORG 0" at the beginning of the program.  
 This is useful for using "AUTOLOAD RR" or "AUTOLOA D ST" where  
 the object code for CELL 0 is read by the AUTOLOAD  statement,  
 then loaded into Cell 0 and executed, rather than keyed in 
 by the operator for execution. 
  
 If an  "AUTOLOAD nn nn nn nn nn nn"  statement is coded, the  
 object code specified will be loaded into cell 0 b y the 
 simulator and executed, after a Reader is started to the device 
 containing the object program.  
 The default starting address of CELL 1 will not in terfere with 
 such an AUTOLOAD statement. 
 
 
 Line Names (Cols 1-6) 
 --------------------- 
 A line name must begin with an alphabetic (A-Z) ch aracter or a 
 dollar sign ($). The remaining characters may be a lphabetic, 
 numeric, a dollar sign ($), or a dash (-). 
 
 Examples of Line Names: 
       GOOD1  ADD A TO B 
       $GOOD2 ADD C TO D 
       GOOD-3 ADD E TO F 
       GOOD$4 ADD G TO H 
       D999-A ADD $GOOD2 TO GOOD-3 
 
       9BAD   ADD T TO U  <--- invalid line name 
       %BAD   ADD V TO W  <--- invalid line name 
       BAD##  ADD X TO Y  <--- invalid line name 
       BAD_1  ADD Z TO A  <--- invalid line name 
 
 
 Caution on Using Hard-coded Addresses (Cell Numbers ) 
 -------------------------------------------------- -- 
 Addresses (cell numbers) may be used anywhere, eve n if the cell 
 already has a name associated with it. 
 
 However, since cell addresses are generated by the  compiler,  
 caution should be used in specifying such numeric addresses. 
 
 Except for special situations, such as the initial  reading of a 
 tape into memory, the use of numeric addresses sho uld always be 
 avoided, and names used instead. 
 
 Example of safe use of addresses: 
       1   BEGIN  RPT INTO 2 THRU 99 LOOPED   (Safe  - Initial load) 
 
 Example of unsafe use of addresses: 
       13  ADDIT  ADD 17 TO 123 GOTO 43       (UNSA FE - Addresses may change 
                                               when  program is modified) 
 
 
 



 
 GOTO is Optional 
 ---------------- 
 If a "GOTO" address is not specified in the line, the next cell is 
 assumed to be the GOTO address. 
 This is the D address (NI address) for this line. 
 
 Example of GOTO: 
 
       1     BEGIN  RPT INTO 2 THRU 99 LOOPED GOTO CLRA    /* GOTO NOT NECESSARY 
       2     CLRA   CPY ... 
 
       1a    BEGIN  RPT INTO 2 THRU 99 LOOPED    /*  GOTO OMITTED 
       2a    CLRA   CPY ... 
 
 Line 1 will generate exactly the same object code as Line 1a. 
 
 
 NXTLIN (Next Line) 
 ------------------ 
 The reserved word "NXTLIN" means "next line". If d esired, it can 
 be used as an operand in place of a name. 
 It is not necessary to code "GOTO NXTLIN" as the c ompiler assumes 
 the next line to be the GOTO address, unless other wise specified. 
 
 Example of NXTLIN: 
       ADDA  ADD A TO NXTLIN GOTO PRTTOT   /*CELL-A  IS ADDED TO TOT 
       TOT    DAT 31416 
       A      WRK 
       B      WRK 
       C      WRK 
       PRTTOT PRT TOT... 
 
 
 Embedded Comments 
 ----------------- 
 Embedded comments can be placed anywhere on a line . 
 There are 2 types of embedded comments: 
 
   1.  /* required. 
   2.  /* not required but recommended (trailing co mment). 
 
 Some instructions in PL390 do not use a GOTO addre ss, such as 
 "WRK" and "DAT". A comment can be added after the opcode or operand 
 without using "/*" in such cases. However, it is a lways safer to  
 use "/*" to indicate an embedded comment. 
 
 Example of Embedded Comment: 
       DOTOT  ADD A TO B    /* EMBEDDED COMMENT 
 
 
 Memory Plane Level Rules 
 ------------------------ 
 The NCR390 memory is divided into 2 sections, or " planes". 
 
     Lower memory plane:  Addresses 000-099 
     Upper memory plane:  Addresses 100-199 
 
 Some instructions require that 2 of the "name" ope rands 
 be located in the same memory plane, ie both opera nds 
 must be located in lower memory (cells 0-99) or bo th in 
 upper memory (100-199). The compiler checks the va lidity of 
 the instruction and issues an error message if the  Level Rules 
 for memory planes are not met. 
 The programmer must then modify the program so tha t the Level Rules 
 are met. Otherwise, the program will not function correctly. 



  
 See the document $MACH.PDF which documents the mac hine instructions 
 and rules for coding. 
 
 
 Unsupported Features 
 -------------------- 
 The PL390 language does not support COPY or INCLUD E statements, 
 or macros. Windows "Copy and Paste" can easily be used to achieve 
 COPY and INCLUDE functions, as well as macro expan sions.  
  
 The language does not support a CALL statement for  calling a 
 subprogram. However, one could be coded by hand, t heoretically. 
  
 There is no Linkage Editor for PL390 programs sinc e there are no 
 CALLable subprograms as a standard feature. 
 
 
 Compiler Output 
 --------------- 
 
 The following files are generated by the compiler and compiler BAT job 
 from the source program source.SRC.TXT: 
 
 source.PRT.TXT - Viewable compile listing, with cr oss-reference 
 source.OBJ     - Executable object file 
 source.OBJ.TXT - Viewable object code with source 
 source.OCO   -   Minimal executable object file 
 source.OCO.TXT - Viewable OCO file 
 source.XRF.TXT - Standalone cross-reference file 
 
 The compiler also inserts an Identification Line (I D record) into the  
 first statement of the OBJ file, as a comment, as well as an ER 
 and EOT statement at the end of the file. 
 
 These are explained below. 
 
 
 --Listing 
 --------- 
 The PL390 compiler and Compile BAT job produce a l isting of the  
 compiled program in the form of a sequential disk file, with  
 records 124 bytes long. 
  
 The name of the listing file is  "source.PRT.TXT" where "source"  
 is the DOS filename of the source program. 
 
 Example: MYPROG.SRC.TXT generates MYPROG.PRT.TXT. 
 
 The compile process also produce a list of where n ames in the  
 program were defined, as well as a cross-reference  listing. 
 
 The cross-reference listing is also produced as a separate file 
 with the name "source.XRF.TXT". 
 
 Example: MYPROG.XRF.TXT.  
 
  
 
 --Executable Object File and OCO File 
 ------------------------------------- 
 The PL390 compiler and compile BAT job produce an executable  
 "object deck" in the form of a sequential disk fil e, with records  
 80 bytes long. 
 
 It contains object code, and source code treated a s comments. 



 
 The name of the output files are "source.OBJ" wher e "source" is the 
 DOS filename of the source program, and "source.OB J.TXT" for viewing 
 with Windows Notepad or Wordpad. 
 
 Example: MYPROG.SRC.TXT generates MYPROG.OBJ and M YPROG.OBJ.TXT. 
 
 A minimal object deck is also produced called "Obj ect Code Only" and 
 abbreviated "OCO". It does not contain cell 0, sou rce code, comments,  
 or directives such as AUTOLOAD, a jobname, etc. 
 
 The OCO file can be loaded onto a tape drive and u sed for program  
 execution, when manually loaded with a KIE command .  
 
 Example: MYPROG.SRC.TXT generates MYPROG.OCO and M YPROG.OCO.TXT. 
 
 
 --Object Deck Record Types (OBJ File) 
 ------------------------------------- 
 4 types of object deck records are produced: 
 
   1. Machine code for an instruction (executable o bject code). 
      The address is included in the first 3 bytes as a programming 
      aid, but is not used by SIM390.  
      55 bytes of source code follow the machine co de as a 
      programming aid. 
 
   2. Comment records. 
      A comment record documenting the version leve l of the compiler,  
      the name of the program, and the date and tim e compiled. 
 
      An "ID" record identifying the object deck is  also produced, and  
      is the first record of the object deck.       
 
      Source of program name: PROGNAME field in the  source program.   
 
      Example of an ID record: 
                  *ID PHELLO   OBJECT AUTO   01-21- 2009 15:19:42 00127 SRCLINES 
 
      Also, an instruction which produces no machin e code is shown as a  
      comment in the object deck. 
      Examples: ORG, EQU, and RENAMES statements. 
 
   3. A line produced by a PUNCH statement. 
 
   4. Tape file delimiters: An ER record and an EOT  record. 
 
 ..................................... 
 Object Deck Record Type 1 - Machine Code with Addr ess and Source Code: 
 
      1    6                   26 
      aaa  nn nn nn nn nn nn   Source code 
 
 Cols 1-3    Address (comment only - ignored by SIM 390). 
 Cols 6-22   Instruction as 6 pairs of digits. 
 Cols 26-80  First 55 bytes of source code from the  source program. 
 
 Example of machine code format: 
      005  17 10 07 00 09 06   INIT   CPY CON1 INTO  FACTOR 
 ..................................... 
 Object Deck record Type 2 – Comments from the Sour ce Code or Compiler: 
 
 Cols 1      Asterisk. 
 Cols 2-80   Comment. 
  
 Example of a comment from the compiler: 



      *ID TICTACTO OBJECT AUTO 12-01-2004 15:33:41 001139 SRCLINES 
  
 Source of program name in the ID record: PROGNAME field in the source program.   
 
 Note: The compiler automatically produces an ident ification record 
 (ID record) as the first line of output in the obj ect deck. 
..................................... 
 Object Deck Record Type 3 - Commands and Directive s: 
 
 Cols 1-8    Command (JOB, PRTA, AUTOLOAD, etc). 
 Cols 10-80  Operands (command dependent) 
 
 Example of commands and directives in object deck:  
      JOB TEST1   TEST COMPILER AND SIMULATOR 
      PRTA        PRINT IN AUTHENTIC MODE (NNN,NNN, ...) 
      AUTOLOAD 05 10 01 99 00 01   OPTIONAL AUTO LO AD 
..................................... 
 Object Deck Record Type 4 – Tape Delimiter Symbol Records: 
 
 Cols 1-4   Tape delimiter symbol 
 Cols 5-80  Blank 
 
 Example in object deck: 
 
      ER    (generated symbol) 
      EOT   (generated symbol) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

-----------------      PL390 Language Specifications      -------------------- 
 
 
 
* - Comment Statement 
       Location: Column 1.  Format: 
          ----------------------------------------- ------------------ 
          *comments 
          ----------------------------------------- ------------------ 
 
       Examples: * THIS IS A COMMENT STATEMENT. 
                 *AND  THIS  IS  A  COMMENT STATEME NT.... 
 
 
(Blank Line) - Blank lines are permitted and are tr eated as 
                comment lines. 
 
 
 /*  - Embedded Comment 
       Location: Column 12 or later.  Format: 
          ----------------------------------------- ------------------ 
          text...     /*Embedded Comment - Column 1 2 or later 
          ----------------------------------------- ------------------ 
       Operation: 
          Supplies a comment on a line of valid PL3 90 code after all 
          operands have been specified. No PL390 op erands may be 
          specified after an embedded comment. 
 
       Examples: WORK1  WRK                  /* THE  WORK AREA 
                 ADDUP  ADD WORK1 TO WORK2   /*ADD THE NUMBERS 
                 DATA1  DAT 999    /* MAX NUMBER FO R WORK1 
                 A1     ADR *      /* ADDRESS OF HE RE 
                    /*INVALID COMMENT   <===Invalid  
 
 
 
 PROGNAME - Supply a name for the program 
 
       Type: Compiler directive. 
 
       Location: Column 8 - the Opcode column.  For mat: 
          ----------------------------------------- ------------------ 
                 PROGNAME name 
          ----------------------------------------- ------------------ 
 
       The PROGNAME statement causes the "name" to be printed on 
       the compiled listing and punched into the ob ject deck, for 
       program identification. 
       The PROGNAME is not the same as the JOB name  (if used). 
 
       "Name" can be up to 8 characters long. 
   
               column 8     
       Examples:      PROGNAME MYPROG 
                      PROGNAME TEST23BB  
 
 
 
 PUNCH - Punch Data into the Object Deck 
 
       Type: Compiler directive. 
 
       Location: Column 8 - the Opcode column.  For mat: 
       -------------------------------------------- --------------- 



                 PUNCH text... 
          ----------------------------------------- ------------------ 
 
       The PUNCH statement will punch the contents of text following 
       the statement into the object deck at compil e time. 
       1 blank separates the word "PUNCH" from the text. 
       The output will be placed into the "OBJ" fil e, beginning at 
       column 1. 
       The OBJ file can be read into the SIM390 sim ulator and processed. 
 
       For the Autoload feature of SIM390, the PUNC H statement is used 
       to create the initial instruction to load th e program into memory. 
       The initial instruction is loaded by SIM390 into cell 0 if the 
       "AUTOLOAD" keyword and program-format machin e code instruction  
       are present. 
 
       The Autoload feature eliminates the requirem ent of manually 
       keying in the program loading instruction ea ch time the program 
       is run. Use of the Autoload feature is optio nal, and requires 
       a Reader to be started to that device (S RDR 1 or S RDR2, or 
       READ RR or READ ST). 
       The Reader contains the logic to recognize t he AUTOLOAD statement 
       and process it. 
 
       Column numbers are fixed. 
 
                       COLUMN 8     14 
       Source Examples:       PUNCH JOB TEST1 
                              PUNCH TRACE ON 
                              PUNCH PRTAUTH   WE WI LL PRINT IN AUTHENTIC MODE 
                              PUNCH AUTOLOAD 05 10 01 99 00 02 
                       BEGIN  EQU * 
 
       Object Deck COLUMN 1: 
                       JOB TEST1 
                       TRACE ON 
                       PRTAUTH   WE WILL PRINT IN A UTHENTIC MODE        
                       AUTOLOAD 05 10 01 99 00 02 
                       BEGIN  EQU * 
 
--------------------------------------------------- ------------ 
 
 
 ACF - Advance Continuous Forms 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] ACF    [GOTO G-name] 
          [L-name] ACFM   [GOTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 
          Advances continuous forms via the tractor  feed on the 
          console. 
          This instruction is simulated by displayi ng 5 blank lines 
          on the screen. 
 
          If the optional modifier "M" is specified  (ACFM), the 
          action is manual and requires the Enter k ey to be 
          depressed before the action is taken. 
 
       Level Equality: None 
       Machine Instruction: 02 9R -- -- -L NI 
 
       Examples: FORM1  ACF 
                 FORM2  ACFM GOTO TAB3 
 
 



  
 ACL - Accept Ledger 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] ACL [GOTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 
          This operation is treated as a HALTING NO -OP by the 
          SIM390 program. SIM390 will display the c urrent address 
          and instruction, and stop, waiting for th e Enter key to 
          be depressed. 
          Information on how to handle the ACL inst ruction is lacking. 
 
       Compilation: The ACL instruction is checked for proper syntax 
          and compiled according to the NCR390 spec ifications. 
 
          Programming Note:  
             To key data into SYSTYPE (which substi tutes for any documents 
             in the typewriter portion of the carri age), either: 
 
             1. Halt (HLT) and enter typing mode ma nually using 
                the SIM390 "TYPE" command, or... 
 
             2. Read a card alphabetically by execu ting the RCA command 
                in your program which will display the contents of the  
                card on the screen and write the te xt to SYSTYPE. 
 
 
       Level Equality: None 
       Machine Instruction: 06 4S -- -- -- NI 
 
       Program Example: 
                 GETLED ACL    /*ACCEPT THE LEDGER (NO-OP) 
                 TYP1   RCA    /*TYPE PUNCHED CARD FROM CARD READER 
 
                 TYPMOR HLT    /*OR GO INTO TYPING MODE HERE... 
 
 
 ADD - Add  (Simple or Block) 
 
       Format1 (Simple ADD): 
          ----------------------------------------- ------------------ 
          [L-name] ADD name1 TO name2 [GOTO G-name]  
          ----------------------------------------- ------------------ 
 
 
       Format2 (Simple ADD): 
          ----------------------------------------- ------------------ 
          [L-name] ADD name1 AND/+ name2 GIVING nam e3 [GOTO G-name] 
          ----------------------------------------- ------------------ 
 
       Operation of Format1 and Format2 (Simple ADD ): 
          Adds name1 and name2, placing the result in the "TO" address 
          or the "GIVING" address. 
          The numbers are considered to be signed p ositive or negative 
          integers. 
 
       Level Equality: 
          Format 1: None. 
          Format 2: Name2 and name3 (B and C addres ses) 
       Machine Instruction: 17 0R AA BB CC NI 
 
       Examples: ADDONE ADD CON1 TO WRK1 
                 ADDX   ADD CON1 AND CON2 GIVING CO N3 
 
 



       Format3 (Block Add): 
          ----------------------------------------- ------------------ 
          [L-name] ADD name1 THRU name2 TO name3 TH RU name4 
                       [GOTO G-name] 
          ----------------------------------------- ------------------ 
 
       Operation: 
          This is the equivalent of the "BLA" (Bloc k Add) instruction. 
          Adds a block of cells to a second block o f cells, 
          pair by pair. 
          The size of the source block must equal t he size of the 
          receiving block. 
 
       Level Equality: None 
       Machine Instruction: 18 0R AA BB KK NI 
 
       Example: BLOCKA ADD CON1 THRU CON15 TO WRK1 THRU WRK15 
 
       CON1 will be added to WRK1. CON2 will be add ed to WRK2. 
       CON3 will be added to WRK3. Etc. Last pair =  CON15/WRK15 
 
 
 
 ADR - Address 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] ADR nnn/name1/* 
          ----------------------------------------- ------------------ 
       Operation: 
          Generates the address designated by a num ber, name1, or "*" as  
          a 3-digit, right-justified number. 
          For example, the address of cell 3 is 00- 00-00-00-00-03, 
          and the address of cell 157 is 00-00-00-0 0-01-57. 
          If "*" is specified, the address generate d is that of 
          the current location counter (ie, the add ress of this 
          line). 
 
       Level Equality: N/A 
       Machine Instruction: Data 
 
       Examples: HERE   ADR * 
                 ADRA   ADR BEGIN 
                 ADRB   ADR WRK9 
                 ADRD   ADR 99 
                 ADRE   ADR 173 
 
 AD1/AD2/AD3/AD4 - 2-digit address in position A, B , C, or D. 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] ADx nnn/name1/* 
          ----------------------------------------- ------------------ 
       Operation: 
          Generates the address designated by the d igits, or name1,  
          or "*" as a 2-digit number in cell positi on A, B, C, or D. 
          AD1 = position A.   
          AD2 = position B.   
          AD3 = position C.   
          AD4 = position D.    
          For example, the AD1 address of cell 3 is  00-00-03-00-00-00, 
          the AD1 address of cell 157 is 00-00-57-0 0-00-00. 
          and the AD4 address of cell 157 is 00-00- 00-00-00-57. 
          If "*" is specified, the address generate d is that of 
          the current location counter (ie, the add ress of this 
          line). 
 
       Level Equality: N/A 



       Machine Instruction: Data                  
                             
       Examples: 
                  ADDR        A  B  C  D   NAME   O P  OPERAND   
                  ----  -----------------  -----  - -- -------   
                  001   00 00 01 00 00 00  HERE   A D1 *       
                  002   00 00 00 45 00 00  THERE  A D2 45        
                  003   00 00 00 00 02 00         A D3 THERE     
                  004   00 00 00 00 00 05         A D4 OVER      
                  005   --                 OVER   E QU *             
                  005   00 00 79 00 00 00         A D1 HIGH      
                                                  O RG 179 
                  179   --                 HIGH   E QU *           
 
 
 CAN - Cancel Job (SIM390 Extended Instruction) 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] CAN 
          ----------------------------------------- ------------------ 
       Operation: 
          The current SIM390 job is canceled, and t he tape on the reel reader 
          (if any) is rewound. SIM390 then enters a n IDLE status. 
          Level Equality: N/A 
          Machine Instruction: 21 00 00 00 00 00 
 
       Examples: CAN1   CAN   /* THIS WILL CANCEL T HE SIM390 JOB 
 
 
 
 CAR - Carriage Control 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] CAR  FEED/OPEN/TAB/TAB1/TAB2/TAB 3/RETURN 
                        [GOTO G-name] 
          [L-name] CARM FEED/OPEN/TAB/TAB1/TAB2/TAB 3/RETURN 
                        [GOTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 
          Moves the carriage or performs a related action. 
 
          Operands 
          -------- 
          FEED: Paper feed, no tabbing. 
          OPEN: Open the carriage. 
          TAB:  Tab to a #1 block. 
          TAB1: Tab to a #1 block. 
          TAB2: Tab to a #2 block. 
          TAB3: Tab to a #3 block. 
          RETURN: Return the carriage to a #1 inser t. 
 
          For "Advance Continuous Forms, see "FRM".  
 
          If the optional modifier "M" is specified  (CARM), the 
          action is manual and requires the Enter k ey to be 
          depressed before the action is taken. 
 
       Level Equality: N/A 
       Machine Instruction: 02 ER -- -- -L NI 
          FEED:   02 0R -- -- -L NI 
          OPEN:   02 8R -- -- -4 NI 
          TAB:    02 2R -- -- -L NI 
          TAB1:   02 2R -- -- -L NI 
          TAB2:   02 4R -- -- -L NI 
          TAB3:   02 5R -- -- -L NI 
          RETURN: 02 3R -- -- -L NI 



 
       Examples: CAR1   CAR OPEN 
                 CAR2   CARM TAB3  /*MANUAL OPERATI ON 
                 CAR3   CAR  RETURN GOTO PRINT1 
                 CAR4   CAR  FEED   GOTO PRINT2 
 
 
 
 CLR - Clear Cells 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] CLR name1 [THRU name2] [GOTO G-n ame] 
          ----------------------------------------- ------------------ 
       Operation: 
          Clears one or more cells to zero. 
 
       Level Equality: Name1 and name2 (A and B add resses) 
       Machine Instruction: 09 0S AA BB -- NI 
 
       Examples: CLEAR1 CLR WRK4 
                 CLEAR3 CLR WRK1 THRU WRK3 
                 DONE   HLT GOTO DONE 
                 WRK1   WRK 
                 WRK2   WRK 
                 WRK3   WRK 
                 WRK4   WRK 
 
 
 CPY - Copy  (single or block) 
 
       Format1 (CPY format): 
          ----------------------------------------- ------------------ 
          [L-name] CPY name1 TO/INTO name2 [GOTO G- name] 
          ----------------------------------------- ------------------ 
       Operation: 
          Copies name1 to name2. 
 
       Level Equality: None 
       Machine Instruction: 17 1R AA -- CC NI 
 
       Examples: CPYONE CPY CON1 INTO WRK1 
                 CPYTO  CPY WRK5   TO WRK6 
 
 
       Format2 (BLC format): 
          ----------------------------------------- ------------------ 
          [L-name] CPY name1 THRU name2 INTO name3 THRU name4 
                     [GOTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 
          This is the equivalent of the "BLC" (Bloc k Copy) instruction. 
          Copies a block of cells to a second block  of cells, 
          pair by pair. 
          The size of the source block must equal t he size of the 
          receiving block. 
       Level Equality: None 
       Machine Instruction: 18 1R AA BB KK NI 
 
       Examples: BLOCKC CPY CON1 THRU CON3 INTO WRK 1 THRU WRK3 
                 CON1   DAT 111 
                 CON2   DAT 222 
                 CON3   DAT 333 
                 WRK1   WRK 
                 WRK2   WRK 
                 WRK3   WRK 
 



 
 
 
 DAT - Data 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] DAT MINUS/-/nnnnnnnnnnnn/ 
                       (FLOAT-L)/(FLOAT-R)/ 
                       (VARY-A)/(VARY-B)/(VARY-C)/ 
                       (VARY-AB)/(VARY-AC) 
          ----------------------------------------- ------------------ 
       Operation: 
          Generates 12 digits of data in this cell.  
 
          Operands 
          ----------- 
          MINUS or - : Indicates that a negative nu mber follows. 
          nnn...     : A 1- to 12-digit number (con tiguous digits). 
          (FLOAT-L)  : 000000000100  (01 at "C" pos ition) 
          (FLOAT-R)  : 999999999900  (-01 at "C" po sition) 
          (VARY-A)   : 000001000000  (01 at "A" pos ition) 
          (VARY-B)   : 000000010000  (01 at "B" pos ition) 
          (VARY-C)   : 000000000100  (01 at "C" pos ition) 
          (VARY-AB)  : 000001010000  (01 at "A" and  "B" positions) 
          (VARY-AC)  : 000001000100  (01 at "A" and  "C" positions) 
 
       Level Equality: N/A 
       Op-Code: None. 
 
       Examples: DATA1  DAT 0 
                 DATA2  DAT 427 
                 DATA3  DAT 000123456789 
                 DATA4  DAT -1   (generates 9999999 99999) 
                 DATA5  DAT -6   (generates 9999999 99994) 
                 DATA6  DAT MINUS 2  (generates 999 999999998) 
                 DATA7  DAT (VARY-AB) (generates 00  00 01 01 00 00) 
 
 
 DIV - Divide 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] DIV name1 BY name2 [GIVING name3 ] [GOTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 
          Name1 is divided by name2. If the GIVING operand is not 
          specified, the quotient is placed in name 2. 
          If the GIVING operand is specified, the q uotient is placed 
          in name3. 
          An assumed decimal point for the quotient  is located 
          between the 4th and 5th positions from th e right. 
          Ie, "nn,nnn,nnn . nnnn" 
          The largest quotient is "99,999,999.9999" . 
          To convert the quotient to a whole number , shift it right 4 places. 
          Division by zero is illegal and causes a simulated program 
          check interruption, with the suppression of the operation, 
          and the termination of the 390 program. 
          Division by a negative number is permitte d.  
 
       Level Equality: Name2 and name3 (divisor and  quotient - B and C  
          addresses). 
       Machine Instruction: 19 0R AA BB CC NI 
 
       Examples: DIVID1 DIV WRK1 BY WRK3 GOTO PRTIT  
                 DIVID2 DIV WRK1 BY DIVSOR GIVING Q UOTNT GOTO PRTIT 
 
 



 
 EOJ - End of Job (SIM390 Extended Instruction) 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] EOJ [condition code] 
          ----------------------------------------- ------------------ 
       Operation: 
          The current job is ended, and an optional  condition code is 
          displayed. SIM390 then enters an IDLE sta tus. 
          Any tape on the Reel Reader is rewound. 
          The condition code can range from 00 to 9 9, and must 
          consist of 2 digits. 
          The condition code is placed in the D-Add ress position. 
 
       Level Equality: N/A 
       Machine Instruction: 20 00 00 00 00 cc 
 
       Examples: EOJ1   EOJ 00 
                 EOJ2   EOJ 12  /*EOJ WITH NON-ZERO  CC 
 
 
 
 
 
 EQU - Equate 
       Format: 
          ----------------------------------------- ------------------ 
          L-name EQU */name1/n-nnn 
          ----------------------------------------- ------------------ 
       Operation: 
          Causes L-name to be associated with the c urrent address, 
          where "*" is specified, or a name or a nu meric value. 
          If a name is specified, it must have been  previously 
          defined (as a line name). 
          If a numeric value is specified, it must have a value 
          between 0 and 199; 1 to 3 digits are requ ired. 
          The address is printed by the compiler, a nd the line name 
          (L-name) can be referred to as having tha t address or that 
          numeric value. 
          L-name is required. 
          No object code is generated and no cell i s created. 
 
       Level Equality: N/A 
       Machine Instruction: None 
 
       Examples: HERE   EQU * 
                 BEGIN  EQU * 
                 START  EQU BEGIN 
                 CELL1  EQU 1 
                 FOUR4  EQU 44 
                 ADDUP1 ADD A TO B 
                 ADDUP2 ADD B TO C GOTO CELL1 
                 ADAT   EQU A  <=== Invalid - "A" n ot previously defined 
                 A      DAT 7512 
                 B      WRK 
                 C      WRK 
                 BDAT   EQU B 
                 COPYIT CPY FOUR4 TO HIGH 
                 HIGH   EQU 199 
                 END    EQU * 
 
 
 
 FRM - Advance Continuous Forms 
       Format: 
          ----------------------------------------- ------------------ 



          [L-name] FRM    [GOTO G-name] 
 
          [L-name] FRMM   [GOTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 
          Advances continuous forms via the tractor  feed on the 
          console. 
          This instruction is simulated by displayi ng 5 blank lines 
          on the screen. 
 
          If the optional modifier "M" is specified  (FRMM), the 
          action is manual and requires the Enter k ey to be 
          depressed before the action is taken. 
 
       Level Equality: None 
       Machine Instruction: 02 9R -- -- -L NI 
 
       Examples: FORM1  FRM 
                 FORM2  FRMM GOTO TAB3 
 
 
 
 
 
 GTO - GOTO 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] GTO GOTO G-name 
          ----------------------------------------- ------------------ 
       Operation: 
          Performs a Compare For Equality operation  (CFE), comparing 
          cell 0 to itself. The resulting compare w ill always be 
          "equal", and the implied or specified GOT O address will 
          always be taken. This is the D-address or  NI-address in 
          machine language. 
 
       Level Equality: None 
       Machine Instruction: 15 00 00 00 00 NI 
 
       Example:  
          BRANCH GTO GOTO READ    /* GOTO THE LINE NAMED "READ" 
 
       Programming note:  
       Operates the same way as the NOP instruction . This supplies the "BRANCH" 
       or "GOTO" instruction - an instruction not c ontained in the NCR390  
       instruction set.  
       It can also be used as a "variable" GOTO ins truction. If its D-address 
       (NI-address) is modified, it can branch to a ny location (with the  
       appropriate Plane value).     
 
 
 
 HLT - Halt CPU Processing 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] HLT [GOTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 
          Halts CPU processing. Processing will res ume after the 
          Enter key has been depressed. 
 
       Level Equality: None 
       Machine Instruction: 03 -R -- -- -- NI 
 
       Examples: HALT1  HLT 
                 HALT2  HLT  /*WE WILL HALT HERE AN D WAIT FOR AN ENTER KEY 



                 HALT3  HLT GOTO CONTIN 
 
 
 
 IFF - Compare For ZERO 
       Compare For EQUALITY 
       Compare For MAGNITUDE 
 
       Format1 (Compare for ZERO): 
       -------------------------------------------- --------------- 
          [L-name] IFF name1 [IS] [NOT] ZERO/ZEROS/ ZEROES 
                       [THEN] GOTO G-name1 
                       [ELSE/OTHERWISE GOTO G-name2 ] 
           
          Basic, simplified syntax:  
          [L-name] IFF name1 IS ZERO GOTO G-name1 
 
       Operation: 
          Performs a Compare For Zero operation (CF Z). 
 
          Rule: Using the word ZERO triggers a “Com pare For Zero” code generation. 
          “IF ABC IS ZERO...” and “IF ABC EQ ZERO.. .”  are equivalent.       
          Do not use numeric “0” in an IFF statemen t. 
 
       Level Equality: None 
       Machine Instruction: 15 1R AA -- NE EQ 
 
       Examples: CFZ1   IFF ABC IS ZERO GOTO XYZ EL SE GOTO QRS 
                 CFZ2   IFF ABC IS NOT ZERO   GOTO XYZ 
 
 
 
       Format2 (Compare for EQUALITY): 
       -------------------------------------------- --------------- 
          [L-name] IFF name1 [IS] [NOT] EQ/EQUAL/NE /= [TO] 
                       name2 [THEN] GOTO G-name1 
                       [ELSE/OTHERWISE GOTO G-name2 ] 
        
          Basic, simplified syntax:  
          [L-name] IFF name1 EQ name2 GOTO G-name1  
 
       Operation: 
          Performs a Compare For Equality operation  (CFE). 
 
          The phrase "EQ 0" (numeric 0) is not allo wed. 
          The phrase "EQ ZERO" (or EQUAL, etc) will  be converted to a  
          Compare For Zero (CFZ) as if the programm er wrote “IS ZERO”. 
 
          Rule: Using the word ZERO triggers a “Com pare For Zero” code generation. 
          “IF ABC IS ZERO...” and “IF ABC EQ ZERO.. .”  are equivalent.       
          Do not use numeric “0” in an IFF statemen t. 
 
       Level Equality: B and C addresses. 
       Machine Instruction: 15 0R AA BB NE EQ 
 
       Examples: CFE1   IFF ABC IS NOT  EQUAL TO XY Z GOTO WHY 
                 CFE2   IFF ABC NE XYZ  THEN GOTO W HY 
                 CFE3   IFF ABC NOT = XYZ    GOTO W HY ELSE GOTO 3 
                 CFE4   IFF ABC =  WRK1 GOTO XYZ EL SE GOTO QRS 
                 CFE5   IFF ABC EQ WRK1 GOTO XYZ OT HERWISE GOTO 99 
                 CFE6   IFF ABC =  CELL0 GOTO MATCH   /*ABC TO CELL 0 
                        ("CELL0" is the name of the  cell at address 0. 
                         CFE6 is comparing ABC to c ell 0, and the 
                         intent is clear.) 
 
 



 
       Format3 (Compare for MAGNITUDE): 
       -------------------------------------------- -------------- 
          [L-name] IFF name1 [IS] [NOT]  LT/LESS TH AN/ < 
                       name2 [THEN] GOTO G-name1 
                       [ELSE/OTHERWISE GOTO G-name2 ] 
 
          [L-name] IFF name1 [IS] [NOT]  GE/GRTEQL/  >=  [TO] 
                       name2 [THEN] GOTO G-name1 
                       [ELSE/OTHERWISE GOTO G-name2 ] 
 
          Basic, simplified syntax:  
          [L-name] IFF name1 LT name2 GOTO G-name1  
          [L-name] IFF name1 GE TO name2 GOTO G-nam e1  
 
 
       Operation: 
          Performs a Compare For Magnitude operatio n (CFM). 
          Valid comparisons are "less than" or "gre ater than or 
          equal to" (and their negatives via "not") . 
          The symbol " < "  can be used for “less t han". 
          The symbol " >= " can be used for "greate r than or equal to". 
 
       Level Equality: B and C addresses. 
       Machine Instruction: 16 0R AA BB LT GE 
 
       Programming note:  
          To check a cell for a negative number, a Compare operation should 
          be done against a data cell (DAT) contain ing zero, checking for 
          less than the value in that cell (less th an zero). 
          For example, to check the cell named TARG ET to see if it contains 
          a negative number, do the following Compa re For Magnitutde with an 
          IFF statement: 
 
          NUMZER DAT 0    /* CONSTANT CONTAINING ZE RO 
          TARGET WRK      /* WORK CELL 
          CHECK  IFF TARGET LT NUMZER GOTO TNEG  /*  CHECK TARGET FOR NEGATIVE 
 
          If TARGET is less than NUMZER, it must be  negative, and the GOTO  
          will be taken. For the "divide" operation  (DIV), note that division  
          by a negative number IS permitted, but di vision by zero is not.   
 
       Examples:  
                 CFM1   IFF ABC GRTEQL WRK1 GOTO XY Z ELSE GOTO QRS 
                 CFM2   IFF ABC GE WRK1 GOTO XYZ EL SE GOTO QRS 
                 CFM2   IFF ABC LESS THAN WRK1 GOTO  XYZ ELSE GOTO QRS 
                 CFM3   IFF ABC LT WRK1 GOTO XYZ EL SE GOTO QRS 
                 CFM4   IFF ABC <  WRK2 GOTO DEF EL SE GOTO TUV 
                 CFM5   IFF ABC IS NOT < XYZ GOTO W HY 
                 CFM7   IFF ABC NOT GE WRK1 GOTO XY Z ELSE GOTO 99 
                 CFM8   IFF ABC LESS THAN NBRZER GO TO NEGNUM 
 
 
 
 INS - Insert Digits 
 
       Format1: 
          ----------------------------------------- ------------------ 
          [L-name] INS PIC/PICTURE dddddddddddd OF name1 
                       INTO name2 [GOTO G-name] 
          ----------------------------------------- ------------------ 
 
 
       Format2: 
          ----------------------------------------- ------------------ 
          [L-name] INS POS/POSITION(S) n [THRU n] O F name1 



                       INTO name2 [GOTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 
          Copies digits from name1 and inserts them  into name2, 
          based on the PICTURE or POSITIONS operand . 
          Digit positions are numbered 1 thru 12, f rom right to left. 
          Up to 10 digits can be copied and inserte d. 
          The lowest starting position is position 1, and the highest 
          starting position is 10.     
          The insertion string must consist of cont iguous digits. 
          Insertion proceeds from right to left. 
 
          For Format1, digits are selected for inse rtion by "X"s in 
          the PICTURE, and ignored by dashes. A tot al of 12 dashes  
          and X's must be present in the PICTURE. 
 
       Level Equality: None 
       Machine Instruction: 12 HR AA BB -J NI 
 
       Program Example using PIC (PICTURE): 
          INSRT1 INS PIC --------XX--   OF WORKA IN TO WORKB 
          WORKA  DAT     111111111111   <--Source ( WORKA) 
 
          WORKB  DAT     000000000000   <--WORKB be fore INSERT 
          WORKB  DAT     000000001100   <--WORKB af ter  INSERT 
 
 
       Program Example using POSITIONS: 
          INSRT2 INS POSITIONS 7 THRU 12 OF WORKC I NTO WORKD 
          WORKC  DAT 111111111111   <--Source (WORK C) 
 
          WORKD  DAT 000000000000   <--WORKD before  INSERT 
          WORKD  DAT 111111000000   <--WORKD after  INSERT 
 
          Postions   .....7654321 
 
 
 
 LOK - Halt, go to this address if STEP Key depress ed (ENTER Key) 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] LOK 
          ----------------------------------------- ------------------ 
       Operation: 
          Halts CPU processing and locks the progra m. 
          The D-address (Next Instruction) is the s ame as the 
          address of the current instruction. 
          Operands are not allowed, but embedded co mments (/*COMMENT..) 
          are permitted. 
          If the ENTER key is depressed (to simulat e depressing 
          the STEP key of the NCR390), the program will again 
          halt at the same address. 
 
       Level Equality: None 
       Machine Instruction: 03 -R -- -- -- NI 
 
       Examples: LOK1   LOK 
                 LOK2   LOK   /* THIS WILL LOCK THE  PROGRAM 
 
 
 
 MDD - Multiply Dollar Decimal 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] MDD name1 BY name2 [GIVING name3 ] [GOTO G-name] 
          ----------------------------------------- ------------------ 



       Operation: 
          Name1 is multiplied by name2. The product  placed in 
          name2 if "GIVING" is not specified, and i n name3 if 
          "GIVING" is specified. 
          The product is then shifted right 2 place s, and rounded. 
          The value in name2 cannot exceed 11 digit s. 
 
       Level Equality: Name2 and name3 (B-address a nd C-address) 
       Machine Instruction: 10 0R AA BB CC NI 
 
       Examples: 
          MDD1   MDD FACTOR BY WRK1 
          MDD2   MDD FACTOR BY WRK1 GIVING WRK2 GOT O PRINT 
 
 
 
 
 MUL - Multiply and Shift 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] MUL name1 BY name2 
                       [SHIFT LEFT NN PLACE(S)] 
                       [GOTO G-name] 
 
          [L-name] MUL name1 BY name2 
                       [SHIFT RIGHT NN PLACE(S)] 
                       [RSIGN / RSIGN ROUNDED] 
                       [GOTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 
          Multiplies 2 numbers, and optionally shif ts and rounds 
          the product. 
          Name1 is multiplied by name2 and the prod uct placed in 
          name2. The value in name2 cannot exceed 1 1 digits. 
          Shifting of the product is optional. 
          "RSIGN" and "RSIGN ROUNDED" pertain to ri ght shifting. 
          "RSIGN" means "retain sign" which is the original sign 
          of the number before shifting. 
          If no shifting or rounding is specified, none is done. 
          There is no provision on the 390 for reta ining the sign 
          or rounding left-shifted products. 
          Note: MUS can be used in place of MUL. Id entical object 
                code is generated. 
 
       Level Equality: None 
       Machine Instruction: 11 fR AA BB GG NI 
 
       Examples: 
          MULT1  MUL FACTOR BY WRK1 
          MULT2  MUS FACTOR BY WRK1 LEFT 04 PLACES GOTO TOTALS 
          MULT3  MUL FACTOR BY WRK1 SHIFT RIGHT 2 P LACES RSIGN ROUNDED 
 
 
 
 MUS - Synonym for "MUL" (Multiply and Shift). 
       Can be used in place of MUL.  
 
 
 NOP - No Operation 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] NOP [GOTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 
          Performs a Compare For Equality operation  (CFE), comparing 
          cell 0 to itself. The resulting compare w ill always be 



          "equal", and the implied or specified GOT O address will 
          always be taken. This is the D-address or  NI-address in 
          machine language. 
 
       Level Equality: None 
       Machine Instruction: 15 00 00 00 00 NI 
 
       Examples: NOP1   NOP     /* THIS IS A NOP FO R A DELAY 
                 NOP2   NOP GOTO READ 
 
       Programming note: The NOP instruction is a d ummy instruction which 
       can be used as a "branch" or "GOTO" instruct ion - an instruction not 
       contained in the NCR390 instruction set.  
       It can also be used as a "variable" GOTO ins truction. If its D-address 
       (NI-address) is modified, it can branch to a ny location (with the  
       appropriate Plane value).     
 
 
 ORG - Set Location Counter to the Specified Addres s 
       Format: 
          ----------------------------------------- ------------------ 
                 ORG n-nnn 
          ----------------------------------------- ------------------ 
       Operation: 
          Sets the location counter to the specifie d address nnn, 
          and generates cells containing zeros betw een the current 
          address and the ORG address. 
          A line name is not allowed on the ORG sta tement. 
          1 to 3 digits are required for the operan d (n-nnn). 
          The address must be numeric and be betwee n 0 and 199. 
          An ORG to an address lower than the curre nt address 
          will cause the compiler to issue a warnin g message. 
          An ORG to address 0 is permitted. 
 
       Level Equality: N/A 
       Machine Instruction: None 
 
       Program Example: 
                 WORK1  WRK         /*THE WORK AREA  
                        ORG 7       /*ORG TO ADDRES S 7 
                        ORG 25      /*ORG TO ADDRES S 25 
                 WORK3  WRK         /*WORK3 STARTS AT ADDRESS 25 
                        ORG 040     /*ORG TO ADDRES S 40 
                        ORG 150     /*ORG TO ADDRES S 150 
 
 
 
 PER - Punch ER Symbol 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] PER  [GOTO G-name] 
 
          [L-name] PERM [GOTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 
          Punches ER symbols (end of record) into p aper tape or 
          cards, depending on the setting of the Pu nch switch. 
          The Punch switch is set to "Paper tape" b y default, when 
          using SIM390, and can be changed to "Card s" by using the 
          the appropriate command.   
 
          If the optional modifier "M" is specified  (PERM), the 
          action is manual and requires the Enter k ey to be 
          depressed before the action is taken. 
 
       Level Equality: N/A 



       Machine Instruction: 01 0S -- -- -7 NI  (aut omatic) 
                            01 0S -- -- -3 NI  (man ual) 
       Examples: PER1   PER 
                 PER2   PERM       /*MANUAL OPERATI ON 
                 PER3   PER  GOTO PRINT1 
 
 
 
 PRN - Print Numbers as Signed Values 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] PRN  [(EW)/(ER)] name1 [THRU nam e2] 
                        [GOTO G-name] 
 
          [L-name] PRNM [(EW)/(ER)] name1 [THRU nam e2] 
                        [GOTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 
          (See also "PRT"). 
          Print the contents of name1 thru name2 by  displaying 
          the contents on the screen and writing th e line(s) in 
          SYSPRINT, using signed values for numbers  (positive or 
          negative). 
 
          Negative numbers are displayed with "CR" (credit) in  
          "authentic" print mode following the numb er, or "-"  
          (minus sign) in "normal" print mode.  
          For example, "123,456.78CR", or "123,456, 789-". 
 
          If "(EW)" is specified, punching "EW and data" is added 
          to the instruction via the L modifier. 
 
          If "(ER)" is specified, punching "ER and data" is added 
          to the instruction via the L modifier. 
 
          If negative numbers are punched, they are  punched in 
          "absolute value" format - not as signed n umbers. Negative 
          numbers cannot be formatted on tape or ca rds except as 10's 
          complement numbers. 
 
          If the optional modifier "M" is specified  (PRNM), the 
          action is manual and requires the Enter k ey to be 
          depressed before the action is taken. 
 
       Level Equality: N/A 
       Machine Instruction: 01 0S AA BB 0L NI 
          The P modifier is zero with this instruct ion (…BB 0L NI).  
 
       Examples: PRINT1 PRN  ANSWR1 
                 PRINT2 PRN  ANSWR1 THRU ANSWR2 GOT O PRINT3 
                 PRINT3 PRNM ANSWR1 THRU ANSWR2 /*M ANUAL OPERATION 
                 PRINT4 PRN  (ER) TOTALS   /*PRINT AND PUNCH 
                 PRINT5 PRNM (ER) TOTALS   /*PRINT AND PUNCH MANUALLY 
 
 
 
 PRT - Print Numbers as Absolute Values 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] PRT  [(EW)/(ER)] name1 [THRU nam e2] 
                        [GOTO G-name] 
 
          [L-name] PRTM [(EW)/(ER)] name1 [THRU nam e2] 
                        [GOTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 



          (See also "PRN"). 
          Print the contents of name1 thru name2 by  displaying 
          the contents on the screen and writing th e line(s) in 
          SYSPRINT, using absolute values for numbe rs. 
 
          Negative numbers are displayed as their a bsolute values. 
          For example, "-17" would be printed as "9 99,999,999,983" 
          which is the way it's stored in the 390 m emory. 
 
          If "(EW)" is specified, punching "EW and data" is added 
          to the instruction via the L modifier. 
 
          If "(ER)" is specified, punching "ER and data" is added 
          to the instruction via the L modifier. 
 
          If the optional modifier "M" is specified  (PRTM), the 
          action is manual and requires the Enter k ey to be 
          depressed before the action is taken. 
 
       Level Equality: N/A 
       Machine Instruction: 01 0S AA BB 1L NI 
          The P modifier is 1 with this instruction  (…BB 1L NI).  
 
       Examples: PRINT1 PRT  ANSWR1 
                 PRINT2 PRT  ANSWR1 THRU ANSWR2 GOT O PRINT3 
                 PRINT3 PRTM ANSWR1 THRU ANSWR2 /*M ANUAL OPERATION 
                 PRINT4 PRT  (ER) TOTALS   /*PRINT AND PUNCH 
                 PRINT5 PRTM (ER) TOTALS   /*PRINT AND PUNCH MANUALLY 
 
 
 
 PTB - Print and Tab 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] PTB  [(EW)/(ER)] name1 [THRU nam e2] 
                        [GOTO G-name] 
 
          [L-name] PTBM [(EW)/(ER)] name1 [THRU nam e2] 
                        [GOTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 
          Print the contents of name1 thru name2 by  displaying 
          the contents on the screen and writing th e line(s) in 
          SYSPRINT, using signed values for numbers  (positive or 
          negative), and tab to a #1 block. 
          This instruction is the equivalent of PRN  with tabbing 1 
          tab position. 
 
          Negative numbers are displayed with "CR" (credit) or "-" 
          (minus sign) following the number.  
          For example, "123,456.78CR", or "123,456, 789-". 
 
          If "(EW)" is specified, punching "EW and data" is added 
          to the instruction via the L modifier. 
 
          If "(ER)" is specified, punching "ER and data" is added 
          to the instruction via the L modifier. 
 
          If negative numbers are punched, they are  punched in 
          "absolute value" format - not as signed n umbers. Negative 
          numbers cannot be formatted on tape or ca rds except as 10's 
          complement numbers. 
 
          If the optional modifier "M" is specified  (PTBM), the 
          action is manual and requires the Enter k ey to be 
          depressed before the action is taken. 



 
       Level Equality: N/A 
       Machine Instruction: 01 2S AA BB 0L NI 
          The P modifier is zero with this instruct ion (…BB 0L NI).  
 
       Examples: PTAB1  PTB  ANSWR1 
                 PTAB2  PTB  ANSWR1 THRU ANSWR2 GOT O PTAB3 
                 PTAB3  PTBM ANSWR1 THRU ANSWR2 /*M ANUAL OPERATION 
                 PTAB4  PTB  (ER) TOTALS   /*PRINT AND PUNCH 
                 PTAB5  PTBM (ER) TOTALS   /*PRINT AND PUNCH MANUALLY 
 
 
 
 PTN - Print and Return Carriage 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] PTN  [(EW)/(ER)] name1 [THRU nam e2] 
                        [GOTO G-name] 
 
          [L-name] PTNM [(EW)/(ER)] name1 [THRU nam e2] 
                        [GOTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 
          Print the contents of name1 thru name2 by  displaying 
          the contents on the screen and writing th e line(s) in 
          SYSPRINT, using signed values 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 carriage. 
 
          Negative numbers are displayed with "CR" (credit) or "-" 
          (minus sign) following the number.  
          For example, "123,456.78CR", or "123,456, 789-". 
 
          If "(EW)" is specified, punching "EW and data" is added 
          to the instruction via the L modifier. 
 
          If "(ER)" is specified, punching "ER and data" is added 
          to the instruction via the L modifier. 
 
          If negative numbers are punched, they are  punched in 
          "absolute value" format, ie, in 10's comp lement format. 
 
          If the optional modifier "M" is specified  (PTNM), the 
          action is manual and requires the Enter k ey to be 
          depressed before the action is taken. 
 
       Level Equality: N/A 
       Machine Instruction: 01 3S AA BB 0L NI 
          The P modifier is zero with this instruct ion (…BB 0L NI).  
 
       Examples: PRTN1  PTN  ANSWR1 
                 PRTN2  PTN  ANSWR1 THRU ANSWR2 GOT O PRTN3 
                 PRTN3  PTNM ANSWR1 THRU ANSWR2 /*M ANUAL OPERATION 
                 PRTN4  PTN  (ER) TOTALS   /*PRINT AND PUNCH 
                 PRTN5  PTNM (ER) TOTALS   /*PRINT AND PUNCH MANUALLY 
 
 
 
 RCA - Read Card Alpha 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] RCA [GOTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 
          Read the next card image from the card re ader file (CR) 



          and type it by displaying the card on the  monitor and 
          writing it to SYSTYPE, then release the c ard. 
          On the NCR390, the computer's typewriter was used to do 
          the typing. 
          No information is read into the 390's mem ory cells. The 390 
          was used as a "pass thru" device to do th e typing. 
          No RLS instruction is needed to release t he card. 
 
       Level Equality: N/A 
       Machine Instruction: 04 1S -- -- -- NI 
 
       Examples: RCA1   RCA 
                 RCA2   RCA GOTO READ2    /*TYPE 80 -COLUMN CARD ON TYPEWRITER 
 
 
 
 RCN - Read Card Numerics 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] RCN [INTO] name1 [THRU name2] [G OTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 
          Read the next card image from the card re ader file (CR) 
          and load up to 6 card cells (12-digit gro ups) into the 
          cells named. After the numeric data has b een read into 
          the 390's cells, a RLS (Release Punched C ard) must be 
          issued before the next card is read. 
 
          Card images consist of 12 numeric digits followed by 1 
          space, from column 1 thru column 78. 
             Example of Card Portion, Starting at C olumn 1: 
             111111111101 111111111102 111111111103 ......06 
 
          To fill 18 cells in the 390's memory, for  example, would 
          require 3 cards, with each card containin g 6 card cells, 
          and 3 RCN instructions. Before issuing th e 2nd and 3rd 
          reads, a RLS instruction would need to be  issued prior 
          to each read. 
 
       Level Equality: Name1 and name2 (A-address a nd B-address) 
       Machine Instruction: 04 0S AA BB -- NI 
 
       Examples: RCN1   RCN WRK1  /* READ INTO 1 CE LL 
                        RLS       /* RELEASE CARD 
 
                 RCN2   RCN WRK1 THRU WRK2   /* REA D INTO 2 CELLS 
                        RLS                  /* REL EASE CARD 
 
                 RCN3   RCN INTO WRK1 THRU WRK6  /*  READ INTO 6 CELLS 
                        RLS                      /*  RELEASE CARD 
 
                 RCN4   RCN INTO FLD1 THRU FLD6 GOT O RLS4 
                 RLS4   RLS GOTO PRTCARD 
 
 
 
 RDC - Read Console 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] RDC  [(EW)/(ER)] [INTO] name1 [T HRU name2] 
                        [GOTO G-name] 
                   (operator action required) 
          
          [L-name] RDCA [(EW)/(ER)] [INTO] name1 [T HRU name2] 
                        [GOTO G-name] 
                   (automatic read without operator  action) 



          ----------------------------------------- ------------------ 
       Operation: 
          Accept operator input from the keyboard i nto name1 thru 
          name2. The keyed data must be 1 to 12 num eric digits. 
          If the Enter key is depressed without ent ering any data, 
          zeros are assumed to be the operator entr y. 
 
          SIM390 will acknowledge the entry after t he Enter key has 
          been depressed by printing the cell numbe r where the data 
          has been entered, followed by the data. 
 
          Negative numbers are displayed as-is. Ie,  if "999999999999" 
          is entered, SIM390 will acknowledge the e ntry by displaying 
          "999999999999". Ie, the absolute value is  displayed. 
 
          If "(EW)" is specified, punching "EW and data" is added 
          to the instruction via the L modifier. 
 
          If "(ER)" is specified, punching "ER and data" is added 
          to the instruction via the L modifier. 
 
          If negative numbers are punched, they are  punched in 
          "absolute value" format, ie, in 10's comp lement format. 
 
          If the optional modifier "A" is specified  (RDCA), the 
          action is automatic and does not require the Enter key 
          to be depressed before the action is take n. 
 
          Caution: 
          An automatic operation (RDCA) will clear the specified 
          cell(s) – name1 thru name2. 
 
       Level Equality: Name1 and name2 (A-address a nd B-address) 
       Machine Instruction: 00 0S AA BB -L NI 
 
       Examples: RDCON1 RDC  INTO ANSWR1 
                 RDCON2 RDC  INTO ANSWR1 THRU ANSWR 2 GOTO RDCON3 
                 RDCON3 RDCA ANSWR1 THRU ANSWR2 /*C LEAR CELLS 
                 RDCON4 RDC  (EW) TOTALS   /*READ A ND PUNCH 
                 RDCON5 RDCA (EW) TOTALS   /*CLEAR AND PUNCH AUTO 
                 RDCON6 RDC  ANSWR1 THRU ANSWR2 
                 RDCON7 RDC  (ER) INTO ANSWR1 THRU ANSWR2 GOTO RDC1 
 
 
 
 REJ - Read and Eject Ledger (not simulated) 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] REJ [INTO] name1 [THRU name2] [G OTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 
          This operation is treated as a HALTING NO -OP by the 
          SIM390 program. SIM390 will display the c urrent address 
          and instruction, and stop, waiting for th e Enter key to 
          be depressed. 
          Information on how to handle the REJ inst ruction is lacking. 
 
       Compilation: The REJ instruction is checked for proper syntax 
          and compiled according to the NCR390 spec ifications. 
 
       Level Equality: Name1 and name2 (A-address a nd B-address) 
       Machine Instruction: 06 2S AA BB -- NI 
 
       Examples: REJ1   REJ ABC 
                 REJ2   REJ INTO ABC 
                 REJ3   REJ ABC THRU XYZ 



                 REJ4   REJ ABC THRU XYZ GOTO ADDUP  
 
 
 
 REP - Replicate Cells 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] REP name1 END name2 [GOTO G-name ] 
          ----------------------------------------- ------------------ 
       Operation: 
          Replicates the data in name1 to every cel l up to and 
          including name2. The Block Copy (BLC) ins truction is used 
          to accomplish the replication. 
          The purpose of the Replicate instruction is to propagate 
          1 cell many times, rather than to copy a block of cells 
          to another block of cells. 
          The number of cells to replicate cannot e xceed 100. 
 
       Level Equality: None 
       Machine Instruction: 18 1R AA BB KK NI 
 
       Program Example: 
                 REP1   REP CON1 END LIMIT1 GOTO RE ADTP 
                 CON1   DAT 887766554433   /*CONSTA NT 
                        WRK    /*TO BE FILLED WITH CON1 
                        WRK    /*TO BE FILLED WITH CON1 
                        WRK    /*TO BE FILLED WITH CON1 
                 LIMIT1 WRK    /*TO BE FILLED WITH CON1 
                 READTP EQU * 
 
 
 
 RLR - Read fron Ledger Reader (not simulated) 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] RLR [INTO] name1 [THRU name2] [G OTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 
          This operation is treated as a HALTING NO -OP by the 
          SIM390 program. SIM390 will display the c urrent address 
          and instruction, and stop, waiting for th e Enter key to 
          be depressed. 
          Information on how to handle the RLR inst ruction is lacking. 
 
       Compilation: The RLR instruction is checked for proper syntax 
          and compiled according to the NCR390 spec ifications. 
 
       Level Equality: Name1 and name2 (A-address a nd B-address) 
       Machine Instruction: 06 3S AA BB -- NI 
 
       Examples: RLR1   RLR ABC 
                 RLR2   RLR INTO ABC 
                 RLR3   RLR ABC THRU XYZ 
                 RLR4   RLR ABC THRU XYZ GOTO ADDUP  
 
 
 
 RLS - Release Punched Card 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] RLS [GOTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 
          This operation pertains to the Card Reade r input file (CR) 
          and the Card Punch output file (CP). 
          Logically release the card image, and poi nt to the next, first 



          card cell in preparation for the next RCN  card read or Print/Punch 
          operation. 
          This operation is required only when work ing with the 
          RCN instruction - not the RCA instruction . 
          Note that both the CR and CP files are af fected since the 
          Card Reader and Card Punch were a combine d device in the NCR390 
          system, namely, a keypunch. When cards we re being read the RLS 
          instruction released the card from the re ading station. 
          When cards were being punched, the RLS in struction released 
          the card from the punching station. 
          Cards released from either station were s ent to the output hopper.           
 
       Level Equality: None 
       Machine Instruction: 04 2S AA BB -- NI 
 
       Examples: RLS1   RLS 
                 RLS2   RLS GOTO GETCRD 
 
       Programming note: If the GOTO address points  to the same cell as 
       the line name, a loop would result, causing all the cards to be 
       unloaded from the card hopper. SIM390 unload s the cards, closes the 
       Card Reader (CR file) and Card Punch (CP fil e), and treats this  
       condition as an End-Of-Job condition.  
       Note that when mounting new cards in the Car d Reader or Card Punch, 
       only 2 levels of "filename" can be specified . 
       For example: M CR,TTTRR.CRD (valid) rather t han  M CR,TTTRR.CRD.TXT (invalid). 
 
 
 RMG - Read Ledger with Magnetic Line Find (not sim ulated) 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] RMG [INTO] name1 [THRU name2] [G OTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 
          This operation is treated as a HALTING NO -OP by the 
          SIM390 program. SIM390 will display the c urrent address 
          and instruction, and stop, waiting for th e Enter key to 
          be depressed. 
          Information on how to handle the RMG inst ruction is lacking. 
 
       Compilation: The RMG instruction is checked for proper syntax 
          and compiled according to the NCR390 spec ifications. 
 
       Level Equality: Name1 and name2 (A-address a nd B-address) 
       Machine Instruction: 06 1S AA BB -- NI 
 
       Examples: RLMAG1 RMG ABC 
                 RLMAG2 RMG INTO ABC 
                 RLMAG3 RMG ABC THRU XYZ 
                 RLMAG4 RMG ABC THRU XYZ GOTO ADDUP  
 
 
 
 RMK - Read Ledger with Mechanical Line Find (not s imulated) 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] RMK [INTO] name1 [THRU name2] [G OTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 
          This operation is treated as a HALTING NO -OP by the 
          SIM390 program. SIM390 will display the c urrent address 
          and instruction, and stop, waiting for th e Enter key to 
          be depressed. 
          Information on how to handle the RMK inst ruction is lacking. 
 
       Compilation: The RMK instruction is checked for proper syntax 



          and compiled according to the NCR390 spec ifications. 
 
       Level Equality: Name1 and name2 (A-address a nd B-address) 
       Machine Instruction: 06 0S AA BB -- NI 
 
       Examples: RLMEK1 RMK ABC 
                 RLMEK2 RMK INTO ABC 
                 RLMEK3 RMK ABC THRU XYZ 
                 RLMEK4 RMK ABC THRU XYZ GOTO ADDUP  
 
 
 
 RPS - Read Paper Tape from the Strip Reader 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] RPS [INTO] name1 [THRU name2] LO OPED/AT-END name3 
                       [GOTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 
          Read tape record images from the Strip Re ader file (SR) 
          into name1 thru name2. 
          Either LOOPED or "AT-END name3" must be s pecified. 
          If LOOPED is specified and EOTs are encou ntered while 
          reading, SIM390 will go to the address of  this RPT 
          instruction and continue reading (thus by passing the EOTs). 
          If "AT-END name3" is specified and EOTs a re encountered 
          while reading, SIM390 will exit to name3 (the AI address, or 
          Alternate Instruction address). 
 
          Under SIM390, EOT symbols consist of the letters "EOT " in 
          positions 1 thru 4 of the tape image reco rd (the leftmost 
          positions). 
 
          The GOTO address (NI address) will be tak en under 2 
          conditions: 
          1. All designated cells have been filled by tape record 
             images. 
          2. An "ER" (end-of-record) symbol is read . Under SIM390, this 
             is the symbol "ER " in positions 1 thr u 3 of the tape 
             image record (the leftmost positions).  
 
          Each file record is treated as a 390 word  by SIM390, ie, as 
          a 12-digit word. "EW" symbols are not nee ded to delimit words 
          under SIM390. 
 
          The input records can be formatted in "da ta format" or 
          "program format".  The expected format de faults to "PROGFMT" 
          (Program Format). See the SIM390 document ation for tape record 
          formats. 
 
          Record Example - Data Format:    00003379 4215   xxx 
          Record Example - Program Format: 001  05 10 01 99 23 02   xxx 
          Note: The 3-digit address used by Program  Format is ignored by 
          SIM390. 
 
          Under SIM390, several other statement typ es can be included 
          in the tape input file such as comment li nes, data format 
          commands, an AUTOLOAD statement, etc. See  the SIM390 
          documentation for allowable commands in t he tape file. 
 
          If a reader has been started for the SR f ile (Strip Reader 
          file), it remains active until an AUTOLOA D statement is 
          read. The text of the AUTOLOAD statement is the machine 
          code for an RPT or RPS instruction. Subse quent RPT/RPS 
          PL390 instructions will also operate norm ally, since the 
          reader (if started) will have been deacti vated by SIM390. 



 
       Level Equality: Name1 and name2 (A-address a nd B-address) 
       Machine Instruction: 05 3S AA BB AI NI 
 
       Examples: RPS1   RPS INTO WRK1 AT-END TOTALS  
                 RPS2   RPS INTO WRK1 THRU WRK2 LOO PED GOTO RPS3 
                 RPS3   RPS WRK1 THRU WRK2 LOOPED 
                 RPS4   RPS WRK1 THRU WRK2 AT-END C ALC1 
                 RPS5   RPS WRK1 THRU WRK2 AT-END C ALC1 GOTO ERFND 
 
 
 
 RPT - Read Paper Tape from the Reel Reader 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] RPT [INTO] name1 [THRU name2] LO OPED/AT-END name3 
                       [GOTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 
          Read tape record images from the Reel Rea der file (RR) 
          into name1 thru name2. 
          Either LOOPED or "AT-END name3" must be s pecified. 
          If LOOPED is specified and EOTs are encou ntered while 
          reading, SIM390 will go to the address of  this RPT 
          instruction and continue reading (thus by passing the EOTs). 
          If "AT-END name3" is specified and EOTs a re encountered 
          while reading, SIM390 will exit to name3 (the AI address, or 
          Alternate Instruction address). 
 
          Under SIM390, EOT symbols consist of the letters "EOT " in 
          positions 1 thru 4 of the tape image reco rd (the leftmost 
          positions). 
 
          The GOTO address (NI address) will be tak en under 2 
          conditions: 
          1. All designated cells have been filled by tape record 
             images. 
          2. An "ER" (end-of-record) symbol is read . Under SIM390, this 
             is the symbol "ER " in positions 1 thr u 3 of the tape 
             image record (the leftmost positions).  
 
          Each file record is treated as a 390 word  by SIM390, ie, as 
          a 12-digit word. "EW" symbols are not nee ded to delimit words 
          under SIM390. 
 
          Record Example - Data Format:    00003379 4215   xxx 
          Record Example - Program Format: 001  05 10 01 99 23 02   xxx 
          Note: The 3-digit address used by Program  Format is ignored by 
          SIM390. 
 
          Under SIM390, several other statement typ es can be included 
          in the tape input file such as comment li nes, data format 
          commands, an AUTOLOAD statement, etc. See  the SIM390 
          documentation for allowable commands in t he tape file. 
 
          If a reader has been started for the RR f ile (Reel Reader 
          file), it remains active until an AUTOLOA D statement is 
          read. The text of the AUTOLOAD statement is the machine 
          code for an RPT or RPS instruction. Subse quent RPT/RPS 
          PL390 instructions will also operate norm ally, since the 
          reader (if started) will have been deacti vated by SIM390. 
 
       Level Equality: Name1 and name2 (A-address a nd B-address) 
       Machine Instruction: 05 1S AA BB AI NI 
 
       Examples: RPT1   RPT INTO WRK1 AT-END TOTALS  



                 RPT2   RPT INTO WRK1 THRU WRK2 LOO PED GOTO RPT3 
                 RPT3   RPT WRK1 THRU WRK2 LOOPED 
                 RPT4   RPT WRK1 THRU WRK2 AT-END C ALC1 
                 RPT5   RPT WRK1 THRU WRK2 AT-END C ALC1 GOTO ERFND 
 
 
 
 RWD - Rewind Paper Tape on the Reel Reader 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] RWD [GOTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 
          Simulate rewinding the tape on the Reel R eader by pointing 
          to the first record on the RR file. 
 
          Note: This is similar to the way the 390 handled the 
          operation, but not identical. On the 390,  the tape was 
          rewound to the first EOT symbol encounter ed which may 
          or may not have been located at the begin ning of the tape. 
 
          A second rewind operation on the Reel Rea der with a rewound 
          tape causes the rewind operation to be ig nored unless the 
          GOTO address points to this line. In the latter case, the 
          instruction is the equivalent of the "Unl oad" (ULD) 
          instruction. The ULD instruction will cau se SIM390 to 
          simulate the rewinding and unloading of t he Reel Reader tape, 
          followed by an end-of-job condition. 
 
       Level Equality: N/A 
       Machine Instruction: 05 4R -- -- -- NI 
 
       Examples: RWD1   RWD    /*REWIND THE TAPE ON  THE RR FILE 
                 RWD2   RWD GOTO SETUP  /*REWIND, G O SETUP PROGRAM 
                 RWD3   RWD GOTO RWD3   /*UNLOAD TH E RR TAPE 
 
 
 
 SHF - Shift and Copy 
 
       Format1 (shift LEFT): 
          ----------------------------------------- ------------------ 
          [L-name] SHF name1 LEFT nn PLACE(S) [INTO  name2] 
                       [GOTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 
          Shifts name1 left nn places, and optional ly copies it 
          into name2. 
       Level Equality: None 
       Machine Instruction: 13 0R AA BB GG NI 
 
       Examples: 
          SHIFT1 SHF FACTOR LEFT  1 PLACE 
          SHIFT2 SHF FACTOR LEFT 10 PLACES INTO WRK Z 
 
 
       Format2 (shift RIGHT): 
          ----------------------------------------- ------------------ 
          [L-name] SHF name1 RIGHT nn PLACE(S) 
                       [ABSOLUTE/ABS/RSIGN] [INTO n ame2] 
                        ------------ 
                       [GOTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 
          Shifts name1 right nn places, and optiona lly copies it 
          into name2. 



          By default, the number is treated as an a bsolute (unsigned) 
          number. ABSOLUTE or ABS may be specified,  even though 
          it is the default. 
          "RSIGN" means "retain sign", and may be s pecified if the 
          shifted number should retain its original  sign. 
 
       Level Equality: None 
       Machine Instruction: 13 FR AA BB GG NI 
 
       Examples: 
          SHIFT1 SHF FACTOR RIGHT  1 PLACE 
          SHIFT2 SHF FACTOR RIGHT 10 PLACES RSIGN I NTO WRKZ 
 
 
 
 SPS - Space Platen 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] SPS [GOTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 
          Space the platen 1 line by performing an automatic RDC 
          operation, reading zeros into cell 0. 
 
          ***WARNING*** 
          This instruction clears cell zero. 
          The compiler will issue a warning message  when this 
          instruction is used, as a reminder. 
 
       Level Equality: None. 
       Machine Instruction: 00 0S 00 00 04 NI 
 
       Examples: SPACE1 SPS 
                 SPACE2 SPS GOTO PRINT 
 
 
 
 SUB - Subtract 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] SUB name1 FROM name2 [GIVING nam e3] [GOTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 
          Subtracts name1 from name2, and places th e result in 
          name2, or in name3 if the GIVING option i s used. 
          The numbers are considered to be signed p ositive or negative 
          integers. 
 
       Level Equality: 
          Without GIVING: Name1 and name2. 
          With    GIVING: Name1 and name3. 
       Machine Instruction: 14 0R AA BB CC NI 
 
       Examples: SUBONE SUB CON1 FROM WRK1 
                 SUBX   SUB CON1 FROM CON2 GIVING C ON3 
 
 
 
 SUM - Summarize 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] SUM name1 THRU name2 GIVING name 3 [GOTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 
          Adds name1 thru name2 and places the resu lt in name3. 
          Numbers are treated as signed numbers - n ot absolute values. 



 
       Level Equality: Name1 and name2 (A and B add resses) 
       Machine Instruction: 08 0S AA BB CC NI 
 
       Examples: SUM1   SUM WRK1 THRU WRK3 GIVING T OTAL 
 
 
 
 ULD - Unload Paper Tape from the Reel Reader 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] ULD 
          ----------------------------------------- ------------------ 
       Operation: 
          Simulate rewinding the tape on the Reel R eader, and unloading 
          it from the tape drive. After the unload operation is 
          complete, the Reel Reader file (RR) is cl osed, and end-of-job 
          operations are performed by SIM390. 
          The D-address (Next Instruction) is the s ame as the 
          address of the current instruction. 
          Operands are not allowed, but embedded co mments (/*COMMENT..) 
          are permitted. 
 
          Note: On the NCR390, an Unload instructio n (Rewind with the 
                NI pointing to itself) resulted in the unloading of 
                the Reel Reader tape (as with SIM39 0), but the 
                computer remained hung in a loop un til the Reset key 
                was depressed or the machine was po wered off. SIM390 
                prevents this loop by forcing an EO J condition, and 
                returning to an IDLE state, availab le for more work. 
 
       Level Equality: None 
       Machine Instruction: 05 4R -- -- -- NI 
 
       Example:  ULD1   ULD     /* THIS WILL UNLOAD  THE RR TAPE 
                 *              /* AND CAUSE EOJ.         
 
 
 
 WRK - Work Cell 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] WRK 
          ----------------------------------------- ------------------ 
       Operation: 
          A cell to be used as a work area. 
          The compiler generates all zeros in this cell. 
          Trailing comments and embedded comments a re permitted. 
 
       Level Equality: N/A 
       Op-Code: None. 
 
       Examples: WORK1  WRK      WORK AREA 1 
                 WORK2  WRK      /*WORK AREA 2 
                 WORK3  WRK 
 
 
 
 WTL - Write Ledger with Line Find (not simulated) 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] WTL [FROM] name1 [THRU name2] [G OTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 
          Name1 must be a higher address than name2 . 
          This operation is treated as a HALTING NO -OP by the 



          SIM390 program. SIM390 will display the c urrent address 
          and instruction, and stop, waiting for th e Enter key to 
          be depressed. 
 
       Compilation: The WTL instruction is checked for proper syntax 
          and compiled according to the NCR390 spec ifications. 
 
       Level Equality: Name1 and name2 (A-address a nd B-address) 
       Machine Instruction: 07 1S AA BB -- NI 
 
       Examples: WTL1   WTL FROM ABC THRU XYZ 
                 WTL2   WTL FROM ABC THRU XYZ GOTO ADDUP 
 
 
 
 WTN - Write Ledger with No Line Find (not simulate d) 
       Format: 
          ----------------------------------------- ------------------ 
          [L-name] WTN [FROM] name1 [THRU name2] [G OTO G-name] 
          ----------------------------------------- ------------------ 
       Operation: 
          Name1 must be a higher address than name2 . 
          This operation is treated as a HALTING NO -OP by the 
          SIM390 program. SIM390 will display the c urrent address 
          and instruction, and stop, waiting for th e Enter key to 
          be depressed. 
 
       Compilation: The WTN instruction is checked for proper syntax 
          and compiled according to the NCR390 spec ifications. 
 
       Level Equality: Name1 and name2 (A-address a nd B-address) 
       Machine Instruction: 07 0S AA BB -- NI 
 
       Examples: WTN1   WTN FROM ABC THRU XYZ 
                 WTN2   WTN FROM ABC THRU XYZ GOTO ADDUP 
 
 
 
 --- - "Renames" Statement (3 dashes in column 8 - the Opcode field) 
       Format: 
          ----------------------------------------- ------------------ 
          L-name --- name1 
          ----------------------------------------- ------------------ 
       Operation: 
          Renames the statement at the preceding ad dress. 
          Ie, allows the program to refer to the or iginal name 
          and the alternate name as if they were th e same. 
          L-name is required. 
          Multiple Renames statements can be used f or the same 
          address. 
 
       Level Equality: N/A 
       Machine Instruction: None 
 
       Program Example: 
          ADDR 
           001   WORK1  WRK      /*THE WORK AREA 
           001   WORK2  ---      /*WORK2 RENAMES WO RK1 
           001   WORK3  ---      /*WORK3 RENAMES WO RK1 
           002   EQUX   EQU *    /*NEXT ADDRESS LOC ATION – “EQUATE TO HERE” 
           002   ADDUP  ADD WORK1 AND WORK2 GIVING WORK3 
 
              (Note that all names in ADDUP refer t o the same location) 
 
 
 



 UNUSED - Unused cell 
       Location: Column 1.  Format: 
          ----------------------------------------- ------------------ 
          UNUSED 
          ----------------------------------------- ------------------ 
       Operation: 
          Generates 1 cell of zeros. 
          Any Symbolics are ignored. 
 
       Level Equality: N/A 
       Machine Instruction: None 
 
       Program Example: 
                 UNUSED           /*UNUSED FOR NOW - MAY USE LATER 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 
 
 
 
 



 

----------------- Language Quick Reference --------------- 
 
 

 
 Some NCR390 Symbolic operation codes have been rep laced by 
 different ones in PL390. The unused NCR390 codes a re shown 
 in parentheses and their PL390 replacement codes a re listed. 
 For example, BLA has been replaced by the ADD oper ation code. 
 No functionality has been removed. 
 
 Example: 
    ADD  - Add          (valid) 
   (BLA) - Block Add    (invalid - replaced by ADD)           
 
 -------------------------------------------------- -------------- 
 [blank line] - Blank lines are permitted and are t reated as 
                comment lines.  
 *   - Comment statement (* in column 1) 
 /*  - Embedded comment in PL390 statement 
 ACF - Advance Continuous Forms 
 ACL - Accept Ledger 
 ADD - Add  (single or block, for ADD/BLA) 
 ADR - Address 
(BLA)- Block Add   (see ADD) 
(BLC)- Block Copy  (see CPY) 
(CAC)- Carriage Control  (see CAR and FRM) 
 CAN - Cancel Job (SIM390 Extended Instruction) 
 CAR - Carriage Control 
(CFE)- Compare For Equality  (See IFF) 
(CFM)- Compare For Magnitude (See IFF) 
(CFZ)- Compare For Zero      (See IFF) 
 CLR - Clear Cells 
 CPY - Copy  (single or block, for CPY/BLC) 
 DAT - Data 
 DIV - Divide 
 EOJ - End of Job (SIM390 Extended Instruction) 
 EQU - Equate 
 FRM - Advance Continuous Forms 
 GTO - GOTO 
 HLT - Halt CPU Processing 
 IFF - Compare For Zero (CFZ) 
       Compare For Equality (CFE) 
       Compare For Magnitude (CFM) 
 INS - Insert digits 
 LOK - Halt, go to this address if STEP 
 MDD - Multiply Dollar Decimal 
 MUL - Multiply and Shift 
 MUS - Multiply and Shift  (see also MUL which is a  synonymn) 
 NOP - No Operation 
 ORG - Set Location Counter to the specified addres s 
 PER - Punch ER Symbol 
 PRN - Print Number as Signed (as positive or negat ive) 
 PRT - Print Number as Absolute Value  (see also PR N, PTB, PTN, PER) 
 PTB - "PRN" and Tab to a #1 Block 
 PTN - "PRN" and Return Carriage to #1 Insert 
 RCA - Read Card Alpha, type via typewriter 
 RCN - Read Card Numerics (into memory) 
 RDC - Read Console 
(RDL)- Read Ledger  (see ACL, REJ, RLR, RMG, RMK) 
 REJ - Read and Eject Ledger 
 REP - Replicate cells 



 RLR - Read fron Ledger Reader 
 RLS - Release Punched Card 
 RMG - Read Ledger with Magnetic Line Find 
 RMK - Read Ledger with Mechanical Line Find 
(RPC)- Read Punched Card  (see RCA, RCN, RLS) 
 RPS - Read Paper Tape from the Strip Reader 
 RPT - Read Paper Tape from the Reel Reader  (see a lso RPS) 
 RWD - Rewind Paper Tape on the Reel Reader 
(RWP)- Rewind Paper Tape on the Reel Reader  (see R WD) 
 SHF - Shift and Copy 
 SPS - Space Platen 
 SUB - Subtract 
 SUM - Summarize 
 ULD - Unload Paper Tape from the Reel Reader 
 WRK - Work Cell 
 WTL - Write Ledger with Line Find  (see also WTN) 
 WTN - Write Ledger with No Line Find 
 --- - "Renames" Statement (3 dashes in Symbolic po sition, col 8) 
 UNUSED - (starting in column 1) Unused cell 
 
 
 PROGNAME - Names the program (up to 8 characters) 
 PUNCH    - Punch data into the Object Deck 
 
 
------------ Symbolics with Optional Modifiers----- -- 
 
 Optional modifiers are placed in column 11, immedi ately 
 after the Symbolic. 
 
       Mod 
       --- 
        M = Manual operation 
        A = Automatic operation (for RDC only) 
 
 CAR  - Carriage Control, Automatic 
 CARM - Carriage Control, Manual 
 
 FRM  - Forms Advance, Automatic 
 FRMM - Forms Advance, Manual 
  
 ACF  - Forms Advance, Automatic 
 ACFM - Forms Advance, Manual 
 
 PER  - Punch "ER", Automatic 
 PERM - Punch "ER", Manual 
 
 PRN,  PRT,  PTB,  PTN  - Print, Automatic 
 PRNM, PRTM, PTBM, PTNM - Print, Manual 
 
 RDC  - Read Console, Manual 
 RDCA - Read Console, Automatic 
 
 
-------------------------- Summary ---------------- ------------- 
 

Extended Instructions 
 --------------------- 
 The following instructions do not exist on the NCR 390 computer. 
 However, the PL390 language and the SIM390 simulat or support 



 these extensions to the operation of the computer.  

 
 EOJ - End of Job  (Op code 20) 

 CAN - Cancel Job  (Op code 21) 

 
 WRK - A work cell 
 DAT - Data 
 ADR - Address 
 EQU - Equate 
 ORG - Set address counter to the designated addres s 
 --- - "Renames" statement – 3 dashes 
 
 
 
 Instructions Not Simulated 
 -------------------------- 
 The following instructions are not simulated by SI M390, but 
 they will be compiled correctly by the PL390 compi ler: 
 
 1. Read Magnetic Ledger: 
    ACL - Accept Ledger (no-op on SIM390) 
    REJ - Read and Eject Ledger 
    RLR - Read from Ledger Reader 
    RMG - Read Ledger with Magnetic Line Find 
    RMK - Read Ledger with Mechanical Line Find 
 
 2. Write Magnetic Ledger: 
    WTL - Write Ledger with Line Find  (see also WT N) 
    WTN - Write Ledger with No Line Find 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

      OPCODE CROSS REFERENCE 
  
               NCR390 To PL390 
               --------------- 
 
   Cross Reference of NCR390 Commands (Operation Co des)   
   to PL390 Symbolic Operation Codes. 
 
 
              NCR390     
   NCR390     COMMAND  PL390 
   COMMAND    SYMBOL   SYMBOL 
   ------     -------  -------------------------- 
    00         RDC     RDC 
    01         PRT     PRT, PRN, PER, PTB, PTN 
    02         CAC     CAR, FRM/ACF 
    03         HLT     HLT, LOK 
    04         RPC     RCA, RCN, RLS 
    05-1       RPT     RPT 
    05-3       RPT     RPS 
    05-4       RWP     RWD, ULD 
    06         RDL     RMG, RMK, RLR, REJ, ACL 
    07         WTL     WTL, WTN 
    08         SUM     SUM 
    09         CLR     CLR 
    10         MDD     MDD 
    11         MUS     MUL/MUS 
    12         INS     INS 
    13         SHF     SHF 
    14         SUB     SUB 
    15-0       CFE     IFF EQ/NE, NOP, GTO 
    15-1       CFZ     IFF ZERO 
    16         CFM     IFF GE/LT 
    17-0       ADD     ADD 
    17-1       CPY     CPY 
    18-0       BLA     ADD A THRU B  
    18-1       BLC     CPY A THRU B, REP 
    19         DIV     DIV 
 
   --- Extensions --- 
    20         N/A     EOJ 
    21         N/A     CAN 
 
 
* NOTE: The NCR390 "COMMAND SYMBOL" was not used in  any language. 
  It existed on paper, only. 
 
 
 
 
 



 

        NCR390 MACHINE CODE INSTRUCTIONS 
        -------------------------------- 
 
                                   
      
       IMPORTANT 
    
       Instructions Not Simulated 
       -------------------------- 
       The following instructions are not simulated  by SIM390, but 
       will be compiled correctly by the PL390C com piler. 
       They are processed by the simulator as “halt ing no-ops”,  
       causing the simulator to halt (except for AC L which is 
       treated as a no-op only, without the halt). 
       The halt can be resumed by depressing the EN TER key.  
 
       1. Read Magnetic Ledger  (lacking info): 
          ACL - Accept Ledger (no-op only - no halt  on SIM390) 
          REJ - Read and Eject Ledger 
          RLR - Read fron Ledger Reader 
          RMG - Read Ledger with Magnetic Line Find  
          RMK - Read Ledger with Mechanical Line Fi nd 
 
       2. Write Magnetic Ledger  (lacking info, wri tes backwards): 
          WTL - Write Ledger with Line Find  (see a lso WTN) 
          WTN - Write Ledger with No Line Find 
 
    
 
 
   NCR390 COMMAND INSTRUCTIONS (FROM NCR CORP MANUAL, 1963, 
   1-PAGE SUMMARY OF INSTRUCTIONS). 
 
   TERMINOLOGY NOTE: NCR CALLED THE FIRST 2 DIGITS OF THE 
   INSTRUCTION THE "COMMAND". THE ENTIRE 12 DIGITS WERE 
   CALLED THE "INSTRUCTION". 
 
   WE ARE CALLING THE COMMAND THE "OPERATION CODE" (OPCODE) 
   TO DISTINGUISH IT FROM OPERATOR COMMANDS WHICH C AN BE 
   ENTERED ON THE CONSOLE BY THE SIM390 OPERATOR, A ND EMBEDDED 
   IN A TAPE INPUT STREAM BY THE PROGRAMMER. 
 
   CELL SIZE:    12 DIGITS. 
   MEMORY SIZE:  200 CELLS NUMBERED 00 THRU 199. 
   TOTAL BYTES:  2,400 BYTES 
   ADDRESSABLE UNIT:  1 CELL (12 DIGITS). 
 
   CELL FORMAT (EXPANDED FOR LEGIBILITY): 
      OP YZ AA BB CC NI   
 
      ...WHERE Y=MODIFIER,  
               Z=MEMORY PLANE 
 
      EXAMPLE: 
         05 10 01 99 00 02 
 
   (OP)  = 2-DIGIT OPERATION CODE (OPCODE). 
 
   (MOD) = 1-DIGIT OPCODE MODIFIER. LETTERS E THRU U SPECIFY MOD. 
 
   (MEMORY PLANE) = 1-DIGIT MEMORY PLANE TYPE - R O R S. 
        L = LOWER MEMORY, IE, CELLS 00-99. 
        U = UPPER MEMORY, IE, CELLS 100-199. 
            A "U" IN THE MEMORY PLANE POSITION FOR AN 



            ADDRESS INTERNALLY ADDS 100 TO THE SPEC IFIED 
            ADDRESS TO PRODUCE AN EFFECTIVE ADDRESS  100 
            CELLS HIGHER. 
 
   -- = IGNORED BY THE COMPUTER. 
 
    A = 2-DIGIT ADDRESS. MEMORY PLANE DETERMINES EF FECTIVE 
        ADDRESS. 
 
    B = 2-DIGIT ADDRESS. MEMORY PLANE DETERMINES EF FECTIVE 
        ADDRESS. 
 
    C = 2-DIGIT ADDRESS. MEMORY PLANE DETERMINES EF FECTIVE 
        ADDRESS. 
        SOME OPCODES HAVE ONLY AN OPCODE MODIFIER I N THE 
        C POSITION. LETTERS E THRU U SPECIFY MOD. 
 
    D = 2-DIGIT ADDRESS. MEMORY PLANE DETERMINES EF FECTIVE 
        ADDRESS. 
 
   NI = ADDRESS OF NEXT INSTRUCTION. 
 
   AI = ALTERNATE INSTRUCTION ADDRESS (DEPENDING ON  RESULT) 
        TO BE USED INSTEAD OF NEXT INSTRUCTION. 
        USED FOR THE C ADDRESS IN SOME INSTRUCTIONS . 
 
   EW = END OF WORD   PUNCHED SYMBOL. 
 
   ER = END OF RECORD PUNCHED SYMBOL. 
 
   EOT= END OF TAPE   PUNCHED SYMBOL. 
        EOT'S COULD ONLY BE PRODUCED BY PRESSING TH E "EOT" 
        BUTTON ON THE PAPER TAPE PUNCH. THE PAPER T APE PUNCH 
        WOULD PUNCH EOT'S UNTIL THE BUTTON WAS RELE ASED. 
 
   BRIEF DESCRIPTIONS OF OPCODE MODIFIERS ARE GIVEN  WITH 
   EACH APPLICABLE OPCODE. SEE TEXT FOLLOWING THE 
   OPCODES FOR FULL EXPLANATION. 
 

 
 
                                         MEMORY 
                                           P 
                                           L 
                                           A     AD DRESSES 
                                   OP      N   ---- ---------- 
         DESCRIPTION              CODE MOD E   A   B   C   D 
   ------------------------------ ---- --- -   --  --  --  -- 
 
   RDC - READ CONSOLE               00  E  S   AA  BB  -L  NI 
      INTO A THRU B. 
      OPERATOR INPUT. 
      E = PAPER/CARRIAGE MODIFIER 
      L = PUNCHING MODIFIER 
 
   PRT - PRINT                      01  E  S   AA  BB  PL  NI 
      FROM A THRU B. 



      E = PAPER/CARRIAGE MODIFIER 
      P = PRINTING MODIFIER 
      L = PUNCHING MODIFIER 
 
   CAC - CARRIAGE CONTROL 
      CARRIAGE MOVEMENT/PUNCHING    02  E  R   --  --  -L  NI 
      E = PAPER/CARRIAGE MODIFIER 
      L = PUNCHING MODIFIER 
 
      CARRIAGE OPEN                 02  8  R   --  --  -4  NI 
 
      ADVANCE CONTINUOUS FORMS      02  9  R   --  --  -4  NI 
     (TRACTOR FEED FOR PERFORATED 
      FORMS INSTEAD OF NORMAL 
      NARROW PAPER WITH PLATEN 
      FEED. 
      ACF = ADVANCE TO TOP OF 
      NEXT FORM.) 
 
   HLT - HALT [STOP PROCESSING]     03  -  R   --  --  --  NI 
      NI AFTER ENTER KEY 
       DEPRESSED 
 
   RPC - READ PUNCHED CARD          04  U  S   AA  BB  --  NI 
      INTO A THRU B. 
      U = CARD READING MODIFIER 
 
   RPT - READ PAPER TAPE (RR)       05  1  S   AA  BB  AI  NI 
      INTO A THRU B. 
      USE AI ADDRESS IF EOT'S 
      ENCOUNTERED. EG, LOOP TO 
      THIS INSTRUCTION UNTIL 
      DATA IS ENCOUNTERED, THEN 
      READ DATA INTO CELLS A 
      THRU B, 1 WORD (1 CELL) 
      AT A TIME. OR, IF EOT'S 
      ENCOUNTERED, GO TO EOF 
      ROUTINE. 
 
   RPT - READ PAPER TAPE (SR)       05  3  S   AA  BB  AI  NI 
      INTO A THRU B. 
      USE AI ADDRESS IF EOT'S 
      ENCOUNTERED. EG, LOOP TO 
      THIS INSTRUCTION UNTIL 
      DATA IS ENCOUNTERED, THEN 
      READ DATA INTO CELLS A 
      THRU B, 1 WORD (1 CELL) 
      AT A TIME. OR, IF EOT'S 
      ENCOUNTERED, GO TO EOF 
      ROUTINE. 
 
   RWP - RWD PAPER TAPE (RR)        05  4  R   --  --  --  NI 
 
   RDL - READ MAG LEDGER            06  N  S   AA  BB  --  NI 
      INTO A THRU B. 
      N = READ MODIFIER 
 
   WTL - WRITE MAG LEDGER           07  M  S   AA  BB  --  NI 
      FROM A THRU B. 
      M = WRITE MODIFIER. 
      WRITE BACKWARDS A THRU B, 
      WHERE A GE B. 
      EXAMPLES: 



 
      READ:  06 XX 64 99 00 02        
      WRITE: 07 XX 99 64 00 03 

 
   SUM - SUMMARIZE                  08  0  S   AA  BB  CC  NI 
      A THRU B ==> C 
 
   CLR - CLEAR                      09  0  S   AA  BB  --  NI 
      A THRU B. 
      SET CELLS A THRU B TO 
      ZERO. 
 
   MDD - MULTIPLY DOLLAR DECIMAL    10  0  R   AA  BB  CC  NI 
      A X B ==> C. 
      B MAX = 11 DIGITS. 
      THE RESULT IS PLACED IN C, 
      ROUNDED, AND SHIFTED 
      RIGHT 2 PLACES. 
 
   MUS - MULTIPLY AND SHIFT         11  F* R   AA  BB  GG  NI 
      A X B ==> B. 
      B MAX = 11 DIGITS. 
      F*= SHIFTING ATTRIBUTES. 
        ONLY 0, 3, 7 ARE VALID 
        FOR THIS OPCODE. 
        SEE F MODIFIER, BELOW. 
      G = NBR OF POS TO SHIFT 
 
   INS - INSERT DIGITS              12  H  R   AA  BB  -J  NI 
      SELECTED DIGITS FROM A 
        INTO B 
      H = NBR OF DIGITS TO INSERT 
      J = STARTING POS FOR INSERT 
 
   SHF - SHIFT AND COPY             13  F  R   AA  BB  GG  NI 
      A INTO B. 
      F = SHIFTING ATTRIBUTES. 
      G = NBR OF POS TO SHIFT. 
      IF G GT 12, B ==> 0 
 
   SUB - SUBTRACT                   14  0  R   AA  BB  CC  NI 
      A - B ==> C 
 
   CFE - COMPARE FOR EQUALITY       15  0  R   AA  BB  AI  NI 
      A TO B: AI IF NOT EQUAL 
              NI IF     EQUAL 
 
   CFZ - COMPARE FOR ZERO           15  1  R   AA  --  AI  NI 
      A TO ZERO: AI IF NOT ZERO 
                 NI IF     ZERO 
 
   CFM - COMPARE FOR MAGNITUDE      16  0  R   AA  BB  AI  NI 
 
      A TO B: AI IF A IS LESS 
              NI IF A IS GE 
 
   ADD - ADD                        17  0  R   AA  BB  CC  NI 



      A + B ==> C 

 
   CPY - COPY                       17  1  R   AA  --  CC  NI 

      A INTO C 

 
   BLA - BLOCK ADD                  18  0  R   AA  BB  KK  NI 
      A TO B. 
      K = NBR OF TIMES TO 

      INCREMENT A AND B ADDRS. 
      A   + B   ==> B 
      A+1 + B+1 ==> B+1 
      A+2 + B+2 ==> B+2... 
 
   BLC - BLOCK COPY                 18  1  R   AA  BB  KK  NI 
      A INTO B. 
      K = NBR OF TIMES TO 
      INCREMENT A AND B ADDRS. 
      A   ==> B 
      A+1 ==> B+1 
      A+2 ==> B+2... 
 
   DIV - DIVIDE                     19  0  R   AA  BB  CC  NI 
      A / B ==> C. 
      QUOTIENT GIVEN TO 
      4 DECIMAL PLACES.  
      C = NNNNNNNN.NNNN 
      EX: 10 / 2 = 5.0000 
          EXPRESSED AS 
          50000 
 
   - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 
   SIM390 OPCODE EXTENSIONS 
   ------------------------ 
 
   EOJ - END-OF-JOB                 20  -  R   --  --  --  CO 
      END THE CURRENT JOB. 
      OPTIONALLY SET CONDITION 
      CODE (CO) VIA THE NI 
      POSITION. 
 
 
   CAN - CANCEL JOB                 21  -  R   --  --  --  -- 
      CANCEL THE CURRENT JOB. 
 
 
   - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 
   OPCODE MODIFIERS 
   ---------------- 
   E 
 



   ... PAPER/CARRIAGE ATTRIBUTES 

   0 - PAPER FEED AND NON-TAB 
   1 - NO PAPER FEED AND NON-TAB 
   2 - TAB TO A NBR 1 BLOCK 
   3 - CARRIAGE RETURN TO NBR 1 INSERT 
   4 - SKIP TAB TO A NBR 2 BLOCK 
   5 - SKIP TAB TO A NBR 3 BLOCK 
 
 

   F 

 
   ... SHIFTING ATTRIBUTES. 
   0 - SHIFT LEFT 
   1 - SHIFT RIGHT, ABSOLUTE 
   3 - SHIFT RIGHT, RETAIN SIGN 
   5 - SHIFT RIGHT, ABSOLUTE, AND ROUND 
   7 - SHIFT RIGHT, RETAIN SIGN, AND ROUND 
 
 
   G 
 
   ... SHIFTING POSITIONS. 
       2 DIGITS. 
       NUMBER OF POSITIONS TO BE SHIFTED. 
       NOT TO EXCEED 22 ON MULTIPLY AND SHIFT. 
 
 
   H 
 
   ... INSERT LENGTH. 
       ONE LESS THAN NUMBER OF DIGITS 
       TO BE INSERTED. 
       INSERTION PROCEEDS RIGHT TO LEFT. 
       VALUES: 0 - 9. 
       MAX DIGITS = 10. 
 
 
   J 
 
   ... INSERT START. 
       ONE LESS THAN LOW ORDER DIGIT TO BE 
       INSERTED. HIGHEST STARTING POSITION = 10 
       (3RD FROM LEFT) USING DIGIT POSITION 
       DIAGRAM. 
       IE,  --X---------   = HIGHEST STARTING POSIT ION (J=9). 
            -----------X   = LOWEST  STARTING POSIT ION (J=0). 
       VALUES: 0 - 9. 
 
 



   K 
 
   ... BLOCK ADD, BLOCK COPY. 
       2 DIGITS. 
       ONE LESS THAN THE NUMBER OF PAIRS OF CELLS. 
       VALUES: 00 - 99. 
       MAX RANGE = 100 CELLS. 
 
 
   L 
 
   ... PUNCHING ATTRIBUTES 
 
   MANUAL PUNCHING  (OPERATOR DEPRESSES ENTER KEY) 
   0 - NO PUNCHING 
   1 - PUNCH DATA AND EW  (END OF WORD) 
   2 - PUNCH DATA AND ER  (END OF RECORD) 
   3 - PUNCH ER           (END OF RECORD) 
 
   AUTOMATIC PUNCHING 
   4 - NO PUNCHING 
   5 - PUNCH DATA AND EW  (END OF WORD) 
   6 - PUNCH DATA AND ER  (END OF RECORD) 
   7 - PUNCH ER           (END OF RECORD) 
 
 
   M 
 
   0 - DO NOT WRITE LINE-FIND ON MAG LEDGER 
   1 - WRITE LINE-FIND ON MAG LEDGER 
 

 
   N 
 
   0 - READ LEDGER WITH MECHANICAL LINE-FIND 
   1 - READ LEDGER WITH MAGNETIC   LINE-FIND 
   2 - READ LEDGER AND EJECT 
   3 - READ LEDGER FROM LEDGER READER 
   4 - POSITION LEDGER WITH MECHANICAL LINE-FIND 
       (DO NOT READ). IGNORE A AND B ADDRESSES. 
       "ACCEPT LEDGER" (ACL). 
 
 
   P 
 
   0 - PRINT POSITIVE IN BLACK, NEGATIVE IN RED 
   1 - PRINT ABSOLUTE (ALL BLACK) 
 
 
 
   



 MEMORY PLANE SELECTION (R MODIFIER) 
   PLANE  A  B  C  D 
 
   R 
 
   0      L  L  L  L 
   1      L  L  L  U 
   2      L  U  U  L 
   3      L  U  U  U 
   4      U  L  L  L 
   5      U  L  L  U 
   6      U  U  U  L 
   7      U  U  U  U 
 
   MEMORY PLANE SELECTION (S MODIFIER) 
   PLANE  A  B  C  D 
 
   S 
 
   0      L  L  L  L 
   1      L  L  L  U 
   2      L  L  U  L 
   3      L  L  U  U 
   4      U  U  L  L 
   5      U  U  L  U 
   6      U  U  U  L 
   7      U  U  U  U 
 
 
   U 
 
   ... 80-COLUMN PUNCHED CARD 
   0 - READ NUMERICS INTO MEMORY 
   1 - READ ALPHA DATA AND TYPE FROM THE CARD USING   
       THE TYPEWRITER SECTION OF THE 390 CONSOLE. 
       ALPHA DATA IS NOT READ INTO MEMORY. 
   2 - RELEASE CARD 
 
   ------------------------------------------------ ----------- 
 
 

 
 
 
 
 
   TAPE SYMBOLS 
   ------------ 
   SPECIAL SYMBOLS WERE PUNCHED INTO THE PAPER TAPE  AND 
   USED BY THE 390 FOR END-OF-WORD, END-OF-RECORD, AND 
   END-OF-TAPE. 
   THESE SYMBOLS ARE REPLACED BY LETTERS FOR SIM390  USE 
   (IN THE CASE OF "ER" AND "EOT"), AND NOT USED AT  ALL 
   IN THE CASE OF "EW". 
   IN DOCUMENTATION, THEY ARE REFERRED TO AS "EW, E R, 
   AND EOT". 
 
 
   EW (END-OF-WORD)   - NOT USED BY SIM390. 
                        THIS SYMBOL MEANT THE SAME THING AS 



                        "END OF CELL". IE, 1 CELL =  1 WORD. 
                        IN SIM390 FORMAT, 2 BLANKS 
                        FOLLOWING THE INPUT DATA SI GNIFIES 
                        END-OF-WORD. 
          
 
   ER (END-OF-RECORD) - COLUMNS 1 AND 2 
                        MUST CONTAIN THE LETTERS "E R". 
         EXAMPLE - PROGFMT:   ER [COMMENTS...] 
         EXAMPLE - DATAFMT:   ER [COMMENTS...] 
 
 
   EOT (END-OF-TAPE)  - LOGICAL END-OF-FILE IS DENO TED BY 
                        END-OF-TAPE SYMBOLS. 
                        EOT'S MAY ALSO BE PRESENT A T THE 
                        BEGINNING OF A FILE. 
                        COLUMNS 1-3: THE LETTERS "E OT". 
         EXAMPLE - PROGFMT:   EOT [COMMENTS...] 
         EXAMPLE - DATAFMT:   EOT [COMMENTS...] 
 
          
  

 
 
 
 
 
 
 
 
 
 
 



 
Hardware Specifications and Prices - 1960 
 
BRL 1961, NATIONAL 390, start page 0714 
   
NATIONAL 390 
National Cash Register Company Model 390 Computer  
 
MANUFACTURER  
National Cash Register  
 
APPLICATIONS  
System is designed to handle all types of accountin g records, reports,  
and statistics,  
paper tape sorting (Direct and Sequential), enginee ring calculations,  
and linear programming problems (Limited to 10 x 15  matrix or less)  
  
PROGRAMMING AND NUMERICAL SYSTEM  
Internal number system   Binary Coded Decimal Decim al  
Digits/word 12  
Decimal digits/instruction 12  
Instructions per word 1  
Instructions decoded 27  
Arithmetic system Fixed point  
Instruction type Four address  
Number range From - 1 x 10-9 to + 9 x 10-9  
Instruction word format  
 
+-----------+-------+----------+-----------+------- ---+----------+  
| Instruc-  | Mode  | Address  | Address   | Addres s  | Address  |  
| tion      |       | A        | B         | C        | D        | 
|           |       |          |           |          +----------+           
|           |       |          | Operand   | Operan d  |          | 
|           |Modifi-|          |           |          |          | 
|           |cation |          |           |          | Next     |  
|           |       |          |           |          | Instruc- |  
|           |       |          |           |          | tion     |  
+-----------+-------+----------+-----------+------- ---+----------+  
 
Two decimal digits each  
Automatic built-in subroutines include block transf er,  
and sum and add pairs of numbers.  
Variable block instructions perform some functions similar to B-boxes.  
 
ARITHMETIC UNIT  
Operation Including Storage Access Time, In Microse conds:  
   Add 11,000     (11  milliseconds)  
   Mult 250,000   (250 milliseconds) 
   Div 400,000    (400 milliseconds) 
Above times are "worst case".  
Because of the 4 address system, command times all include access  
and storage.  
Arithmetic unit is constructed of 48 cores, with tr ansformers and diodes.  
Arithmetic mode   Serial Timing Synchronous Operati on Sequential  
 
STORAGE  
No. of       No. of   Media  
Words        Digits   Access Core  
200          2400     22 microsec/bit  
 
Magnetic Ledger  
200 digits   200      220 char/sec  
 
Variable word length on magnetic cards  



 
BRL 1961, NATIONAL 390, start page 0715    
 
INPUT  
Media Speed  
Paper Tape (Photoelectric)  400 char/sec  
Punched Card (IBM 024 or 026)  18 char/sec  
Magnetic Ledger Card  220 char/sec  
Speed of reading and writing depends on card length .  
The average is 1.5 to 2.0 secs.  
Console Keyboard (Standard)  
The Magnetic Ledger Card is a standard ledger card with standard visible  
posted information on the front and strips of magne tic tape on the back  
capable of storing up to 200 digits of information pertaining to that  
account.  
 
 
OUTPUT  
Media Speed  
Paper Tape  17 char/sec  
Punched Card  18 char/sec  
Magnetic Ledger Cards  Same as input  
Accounting Machine Printer  1200 char/min  
The Accounting Machine type printer is completely p rogrammable both  
horizontally and vertically.  
It will accommodate continuous forms, journals, cut  forms, and ledger cards  
all simultaneously, if desired and has all accounti ng machine checking, comparing, and accumulating 
features.  
 
 
CIRCUIT ELEMENTS OF ENTIRE SYSTEM  
Type Quantity  
Diodes  4,000  
Transistors  1,150  
Magnetic Cores  9,792  
14 vacuum glow triodes are used as indicators.  
 
 
CHECKING FEATURES  
Among the fixed checking features are a 5 bit parit y check, reader and punch check, power supply 
tolerances auto check, a print-out check, and ledge r card read-write failure indicators are used. Test  
points are available on all logical circuits.  
 
 
POWER, SPACE, WEIGHT, AND SITE.  
PREPARATION  
KVA,  
computer 4.8 KVA 1 phase 240v Area,  
computer 78 sq ft Room size 10 ft x 15 ft Floor  
loading 20 lbs/sq ft  
40 lbs concen  
max Weight, computer 1,000 lbs 1,500 lbs, total  
 
 
PRODUCTION RECORD  
Number produced to date  6  
Number in current operation  6  
Number on order  100+  
Anticipated production rates  600 - 700 annually  
Quantity production will commence in the first quar ter of 1961.  
 



 
      COST, PRICE AND RENTAL RATES  
      ---------------------------- 
 
                                            Monthly  
                       Basic System Price    Rental   
390-3 Console and Central         $56,300    $1,395   
      Processor  
361-1 Paper Tape Reader            10,000       250   
461-2 Tape Recorder                 1,735        50   
 
Additional Equipment 
381-1 Punch Card Reader Coupler     2,250        60   
468-1 Punch Card Coupler              815        27   
417  Paper Tape Rewinder-Splicer    1,215        30   
361-2 Paper Tape Reader                 ?         ?  
 
 
Maintenance service is included in the rental price ,  
and is approximately 5 to 6% of purchase price annu ally.  
 
 
PERSONNEL REQUIREMENTS  
A typical installation will require a combination s upervisor and programmer,  
an operator, and possibly one clerk.  
The number of input operators would depend on the v olume and type of input media  
and the method of creating it, e.g. by-product of n ecessary parent machine operation,  
off-line separate operation, etc.  
 
 
RELIABILITY, OPERATING EXPERIENCE, AND TIME AVAILAB ILITY  
Acceptance test specifies 40 hours continuous opera tion without failure or error.  
Tests are run under extreme marginal conditions.  
 
 
ADDITIONAL FEATURES AND REMARKS  
Outstanding features include magnetic ledger cards,  accounting machine printer,  
4 address system, internally stored program, decima l coding, and desk size.  
The unique Magnetic Ledger Card which combines visi ble, auditable, historical information  
posted on the front, with machine language encoded on the back.  
Up to 200 characters of information pertaining to e ach account can be stored on  
the back of each card.  
The magnetic ledger philosophy provides unlimited e xternal storage facility  
and immediate random access to a complete, up-to-da te historical record.  
 
 
FUTURE PLANS  
Future plans include alphanumerics, a document sort er (MICR) input,  
optical document and journal readers, automatic led ger handling,  
increased speed and capacity, and a high speed prin ter.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

                               
  
 
   Historical Notes - Later Models 
   ------------------------------- 
   A later model of the NCR390 called the NCR395 wa s also 
   developed by National Cash Register. I don't hav e any 
   specs for that machine, but suspect it was also a "numeric" 
   machine, with alpha capability limited to typing  information 
   manually or automatically from punched cards, bu t not storing  
   it in memory or on tape. The one photo I've obta ined of the  
   395 shows that the console was similar to the 39 0's.  
   It was a bit slimmer and sleaker, and had differ ent buttons,  
   but was similar in appearance. 
    
   Another successor was the NCR399 introduced in 1 974. It included 
   2 cassette tape drives, and a programming langua ge called NEAT/AM. 
   AM meant Accounting machine. It could take 30 mi nutes to compile 
   a program due to all the tape switching for the compiler, source 
   program, linker, and object code. The appearance  of the console 
   still had some similarities to the NCR390, but t he keyboard was 
   a single surface, with a 10-key pad replacing th e many-key numeric 
   buttons of the 390. Magnetic ledgers were still used. 
 
   The NCR500 computer (1965) included internal alp ha capability,  
   but I never used one and have few specs for it. 
   It used punched paper tape, punched cards, and m ag cards,  
   and was programmed in machine language, and appa rently,  
   assembler language. Memory consisted of 400 word s, and used  
   a 4-address scheme for programming (like the NCR 390). 
 
   Two other machines which were follow-ons to the 399 and 500 were 
   the 499 and the 590 (1965).  
 
   Thus, for the NCR390 series and its relatives, w e have (I think): 
    
 
       NCR Computer  
          Model      Year-Introduced 
      ------------  ------------------------------------    
         390        1960  (Mass production: May 1961) 
 
         395        19?? 
 
         500        1965 
 
         590        1965 
 
         399        1974  (2 later models in 1976) 
 
         499        1975  approx 
 
 
 
 
 
 
 
 
 



NCR Computer List 
 
 
Comprehensive Computer Catalog (NCR portion) by Han s B Pufal. 
    
 
Manufacturer              Machine Name             Origin    Date  Reference 
NCR                       102 aka CRC 102             USA  Jan-52  NCb p234 
NCRss 
NCR                       102A                        USA    1953  BW 46 
NCR                       107 aka CRC 107             USA  Apr-53  NCa p190 
NCRss 
NCR                       120D                        USA    1955  BW 89 
NCRss 
NCR                       303                         USA  Jan-56  NCb p235 
NCRss 
NCR                       304                         USA  Nov-59  IPM p334 
NCRss 
NCR                       310                         USA  Apr-61  PAL p334 
NCR                       390                         USA  May-61  BW 221 
NCRss 
NCR                       315                         USA  Jan-62  EoCS p544 
NCR                       315 CRAM                    USA  Jan-62  BW 242 
NCRss 
NCR                       315-100                     USA  Nov-64  BW 329 
NCRss 
NCR                       315/RMC-501                 USA  Jul-65  BW 347 
NCR                       500                         USA  Sep-65  PAL p337 
NCR                       590                         USA  Sep-65  BW 353 
NCRss 
NCR                       315/RMC-502                 USA  May-67  PAL p338 
NCRss 
NCR                       Century 100                 USA  Sep-68  BW 452 
NCRss 
NCR                       Century 200                 USA  Jun-69  BW 494 
NCRss 
NCR                       Century 101                 USA    1972  EoCS p1129 
NCRss 
NCR                       Century 251                 USA    1973  EoCS p1129 
NCRss 
NCR                       8550                        USA    1976  EoCS p1129 
NCR                       Criterion 8550              USA    1976  IC Aug76 
NCR                       Criterion 8570              USA    1976  IC Aug76 
NCR Comten                3650                        USA    1976  CR90 
NCRss 
NCR                       7200 Model VI               USA    1977  IC Jan77 
NCR                       8250                        USA    1977  IC Apr77 
NCR                       8560                        USA    1977  EoCS p1129 
NCR                       N-8450                      USA    1977  IC Jul77 
NCR                       V-8450                      USa    1977  IC Jul77 
NCR Comten                3690                        USA    1977  CR90 
NCRss 
NCR                       V-8585-II                   USA    1982  CR90 
NCR                       V-8595-II                   USA    1982  CR90 
NCRss 
NCR                       Decision Mate V             USA    1983  BG84 p429 
NCR                       V-8635                      USA    1983  CR90 
NCR                       V-8645                      USA    1983  CR90 
NCR                       V-8655                      USA    1983  CR90 
NCR                       V-8665                      USA    1983  CR90 
NCR                       V-8675                      USA    1983  CR90 
NCR                       V-8685                      USA    1983  CR90 
NCR                       9300                        USA  Mar-83  ABC Oct87 
NCRs Comtens 
NCR Comten                5620                        USA    1985  CR90 
NCR                       9400                        USA  Mar-85  ABC Oct87 
NCR                       9500                        USA  Oct-85  ABC Oct87 
NCRss 
NCR                       7000CP                      USA    1986  CR90 
NCR                       9800                        USA    1986  CR90 
NCR Comten                3695                        USA    1986  CR90 
NCR Comten                5660                        USA    1986  CR90 
NCR Comten                721-II                      USA    1986  CR90 



NCR                       9300IP                      USA  Jan-86  ABC Oct87 
NCR                       9400IP                      USA  Jan-86  ABC Oct87 
NCRss 
NCR                       V-8835                      USA    1987  CR90 
NCR                       V-8845                      USA    1987  CR90 
NCR                       V-8855                      USA    1987  CR90 
NCR                       V-8865                      USA    1987  CR90 
NCR                       V-8875                      USA    1987  CR90 
NCR                       V-8885                      USA    1987  CR90 
NCR                       V-8895                      USA    1987  CR90 
NCR                       Tower 32/800                USA  Feb-87  ABC Oct87 
NCRss 
NCR                       10000/35                    USA    1988  CR90 
NCR                       10000/55                    USA    1988  CR90 
NCR                       10000/65                    USA    1988  CR90 
NCRss 
NCR                       I 8130                      USA  Oct-97  01 p52 
NCR                       I 8150                      USA  Oct-97  01 p52 
NCRss 
NCR                       102D                        USA          ARL 
NCR                       299                         USA          CBI 55 
NCR                       370                         USA          TCT 
NCR                       395                         USA          GBD p507 
NCR                       399                         USA          01 p52 
NCR                       499                         USA          CBI 55 
NCR                       8000                        USA          CBI 55 
NCR                       8100                        USA          CBI 55 
NCR                       8200                        USA          CBI 55 
NCR                       8300                        USA          CBI 55 
NCR                       8400                        USA          CBI 55 
NCR                       8500                        USA          CBI 55 
NCR                       8600                        USA          CBI 55 
NCR                       Century 300                 USA           
NCR                       Century 50                  USA          DM Jun72 
NCR                       Century 8200                USA          IC Jan76 
NCR                       I-9000                      USA          CBI 55 
NCR                       MiniTOWER                   USA          ABC Oct87 
NCR                       TOWER 32/400                USA          ABC Oct87 
NCR                       TOWER XP                    USA          ABC Oct87 
NCR                       TOWER/600                   USA          ABC Oct87 
NCR                       Tower 32/S                  USA          BvH 
NCR                       V-8500                      USA          CBI 55 
NCR                       V-8600                      USA          CBI 55 
NCR                       V-8800                      USA          CBI 55 
NCR                       Worldmark 5100M             USA           
 
 
      Last updated 6 Jan 2003 10:53. Copyright © 19 95-2002 Hans B Pufal.  
      All rights reserved   
 



 
Student Excercises: 
 
1. Write a program in NCR390 machine code that acce pts 2 numbers from 
   the console, adds them together, and prints the total. Repeat.  
   You can use the RESET command (R) from the conso le to end the program. 
 
 
2. Write a program in PL390 that will convert a 2-d igit decimal number to binary. 
   The output should be "true binary", where decima l 99 = binary 1100011,  
   not the binary digit groups 1001 1001 (binary co ded decimal). 
   Print the number entered and the binary conversi on as 2 lines. 
   Then read the next decimal number. 
   The decimal number should be entered via the con sole keyboard to prevent 
   a "runaway" program. 
   You can use the RESET command (R) from the conso le to end the program. 
 
   
3. Write a program in PL390 that lists all the prim e numbers beginning with 1. 
   Output on the display/printer, manually, 1 line at a time: 1, 2, 3, 5, 7, 11, etc.   
   Also, output the results to the tape punch (TP) so they can be saved as a file. 
   This will involve printing and punching using th e PRT command. 
   Punch leading EOT's on the output tape one time at the beginning of the program. 
   You can use the RESET command (R) from the conso le to end the program. 
   The program can be interrupted with the SHIFT or  SHOFT+ENTER key. 

 
 
4. Write a program in PL390 that counts down the da ys, hours, minutes, and seconds 
   to the end of the current Universe, each second.  
   I don't know when that date is; you will have to  supply it. 
   Hopefully, it's many billions of years in the fu ture, but the NCR390 might have 
   trouble with such a big number... A closer date might need to be chosen to 
   accommodate the limitations of the machine. 
   Print the time remaining each second, and recap y/d/h/m/s each minute. 
   When all values are zero, continue with negative  numbers. 
   Since the NCR390 did not have a clock, timer, or  WAIT macro, you will probably 
   need to slow down the printed/displayed output e ach second by performing a loop. 
   The program can be interrupted with the SHIFT or  SHOFT+ENTER key. 
   Input: The current year, day, hour, minute, seco nd. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

                 Future Enhancements 
 
 Assembler, RPG, COBOL, PL/1, FORTRAN, and HTML for  the languages. 
 Max Readers: 15. 
 Max Writers: 15. 
 Max number of Initiators: 32. 
 Max number of concurrent Jobs: 52. 
 Max Partitions: 64. 
 Max Tasks:      255. 
 
 Storage protection (writing to memory).  
 Fetch   protection (reading from memory).  
 Storage Protect Keys: 15.  
 
 Time slicing. 
 Checkpoint/restart. 
 SMF. 
 RMF. 
 Multiprocessing, loosely coupled and tightly coupl ed. 
 Logical swapping. 
 Dual address spaces. 
 GRS (Global Resource Serialization). 
 Channel queuing (I/O requests queued by the channe l).                    
 DPS (Dynamic Path Selection for channels - up to 8  chans/dev). 
 DPR (Dynamic Path Reconnect for channels - up to 8  chans/dev). 
 Data Spaces (data in separate Address Spaces). 
 Hiperspaces (High-performance Data Spaces). 
 HCD (Hardware Configuration Definition).   
 
 Minimum memory: 768K. 
 
 512 megabyte max addressable memory per NCR390 ima ge. 
 
 Internet access. 
 E-mail. 
 Play music. 
 
 
 

                 (Just Kidding) 
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