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UO; PROCEDURE(PROM$DATA,PROM$ADDR) EXTERNAL; /* PROGRAM PROM LOCATION * / 

DECLARE PROM$DATA BYTE; /* 'PROM$ADDR' WITH DATA * / 
DECLARE PROM$ADDR ADDRESS; /* 'PROM$DATA' * / 

END UO; 
UPPS: PROCEDURE BYTE EXTERNAL; /* RETURNS UPP STATUS * / 

END UPPS; 
PROGRAM$PROM$FROM$BUFFER: PROCEDURE(BUFFER$ADDRESS,LENGTH) BYTE; 

DECLARE (BUFFER$ADDRESS,LENGTH) ADDRESS; 
DECLARE (BUFFER BASED BUFFER$ADDRESS)(1) BYTE; 
DECLARE SOCKET$1 LlTERALL Y'2000H'; / * SELECT SOCKET 1 MASK * / 
DECLARE SOCKET$2 LlTERALL Y'OOOOH'; /* SELECT SOCKET 2 MASK * / 
DECLARE BUSY LlTERALLY'01H'; /* UPP BUSY STATUS */ 
DECLARE COMPLETE LlTERALLY'02H'; /* OPERATION COMPLETE STATUS * / 

DECLARE STATUS BYTE; / * SAVE FOR STATUS * / 
DECLARE I ADDRESS; 
DO I =OTO LENGTH -1; 

DO WHILE ((UPPS AND BUSY) < > 0); /* WAIT FOR UPP READY * / 

END; 
CALL UO(BUFFER(I), lOR SOCKET$1); /* PROGRAM LOCATION * / 
IF (STATUS: = UPPS) < > COMPLETE 

THEN /* CHECK STATUS * / 
RETURN STATUS; 

END; 
RETURN 0; 

EN D PROG RAM$PROM$FROM$BU FFER; 

Assembly Language va Call Example 

The following assembly language procedure implements the same function as the 
preceding PL/M example. Note that the status value is returned in the A-register. 

BUSY 
COMPLT 

SOC1 
SOC2 
BUFAD: 
LENGTH: 
PROMAD: 

PPFB: 

PPFB1 : 

PPFB2: 

EXTRN 
EXTRN 

EQU 
EQU 
EQU 
EQU 

OW 
OW 
OW 

MOV 
MOV 
SHLD 
LXI 

SHLD 
XCHG 
SHLD 
MOV 

ORA 
RZ 
CALL 
ANI 
JNZ 
LHLD 
MOV 
MOV 

UO ;ROUTINE TO WRITE PROM DATA 
UPPS ;ROUTINE TO READ UPP STATUS 
01H ;UPP BUSY CODE 
02H ;UPP OPERATION COMPLETE CODE 
2000H ;SOCKET 1 SELECT MASK 
OOOOH ;SOCKET 2 SELECT MASK 

0 ;SAVE FOR BUFFER POSITION 

0 ;SAVE FOR COUNT 

0 ;SAVE FOR PROM ADDRESS OR'D 
;WITH'SOC1' 

H,B ;STORE 'BUFFER$ADDRESS' 
L,C 
BUFAD 
H,SOC1 ;SET UP PROMAD TO 'SOC1' TO GET 

;'SOC1 OR ADDR' 
PROMAD 

;STORE'LENGTH' 
LENGTH 
A,H ;CHECK IF NO LOCATIONS LEFT 

;TOREAD 
L 

;RETURN WITH RESULT ZERO IF DONE 
UPPS ;CHECK FOR 'NOT BUSY' STATUS 
BUSY 
PPFB2 ;LOOP WHILE BUSY 
PROMAD ;SET UP PROM ADDRESS 
B,H ;UO EXPECTS ADDRESS IN BC 
C,L 
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INX H ;INCREMENT POSITION FOR NEXT TIME 
SHLD PROMAD ;STORE IT BACK 
LHLD BUFAD ;READ CURRENT BUFFER POSITION 
MOV A,M ;READ PROM VALUE 
INX H ;INCREMENT POSITION FOR NEXT TIME 
SHLD BUFAD 
CALL UO ;PROGRAM VALUE INTO PROM 
CALL UPPS ;CHECK IF OPERATION OK 
CPI COMPLT 
RNZ ;RETURN WITH BAD STATUS IF NOT 

;COMPLETE 
LHLD LENGTH ;CHECK LOOP COUNTER 
DCX H ;DECREMENT COUNT 
SHLD LENGTH 
JMP PPFB1 ;LOOP 

System Status Routines 

The Monitor contains the following system status routines: 

• Console input status, which determines if a character is ready for input from the 
Console input device. 

• Universal PROM programmer status, which reads an eight bit status byte from 
the Universal PROM Programmer. 

• Define 110 drivers, which links non-standard 110 devices to the Monitor. 

• System 110 configuration status, which returns an eight bit byte describing the 
current 110 assignments. 

• Set 110 configuration, which changes the current 110 assignments. 

• RAM memory status, which returns the highest RAM address available to the 
user. 

The following sections describe how to use each of these routines, how and where in­
formation is passed to them, how and where information is returned, and an exam­
ple of each. 

CSTS - Console Input Status Routine 

The Console Input Status routine tests the Console device to determine if a character 
is ready for input. If this routine is called from PL/M, it returns a value of OOH if no 
key has been pressed since the last call to the Console Input Routine (CI), or a value 
of OFFH if a key has been pressed. If this routine is called from the assembler, then 
the OOH or OFFH value will be returned in the A-Register. 

The name of the Console Input Status routine in SYSTEM.LIB is CSTS. 

P L/M CSTS Call Example 

The following example tests the Console Input Device during a Console Output 
operation so that the operator has the facility to signal that the output operation be 
terminated. A Control/C (03H) character entered at the Console Input Device will 
signal this termination. 

CSTS: PROCEDURE BYTE EXTERNAL; 

ENDCSTS; 
CI: PROCEDURE BYTE EXTERNAL; 

ENDCI; 

/* ENTRY POINT INTO SYSTEM.L1B FOR * / 
/* CSTS * / 

/* ENTRY POINT INTO SYSTEM.L1B FOR CI * / 
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DECLARE CTLC LITERALLY '03H'; /* CONTROLIC SIGNALS TERMINATE * / 
/ * OPERATION * / 

IFCSTS THEN 
DO; / * A KEY HAS BEEN PRESSED * / 

IF CI = CTLC THEN 

DO; 

END; 
END; 

/* CONTROLIC RECEIVED. TERMINATE * / 
/* OUTPUT OPERATION. */ 

Assem bly Language CSTS Call Example 

EXTRN 

EXTRN 
CTLC EQU 

CALL 
RRC 
JNC 

CALL 
CPI 
JZ 

CONT: 

TERM: 

CSTS 

CI 
03H 

CSTS 

CONT 

CI 
CTLC 
TERM 

;ENTRY POINT INTO SYSTEM.L1B FOR 
;CSTS 
;ENTRY POINT INTO SYSTEM.L1B FOR CI 
;CONTROLIC SIGNALS TERMINATE 
;OUTPUT 

;GETCONSOLESTATUS 
; ROTATE TO CARRY FLAG 
;NO CHARACTER, CONTINUE OUTPUT 
;OPERATION 
;THERE IS A CHARACTER, GET IT 
;IS IT ACONTROLIC 
;IF YES, BRANCH TO TERMINATE CODE 

;CODE TO'CONTINUE OUTPUT 
;OPERATION 

;CODE TO TERMINATE OUTPUT 
;OPERATION 

UPPS - Universal PROM Programmer Status Routine (Series II only) 

The Universal PROM Programmer Status routine returns an eight bit status byte as 
a byte value (if called from PL/M) or in the A-register (if called from the 
Assembler). The meaning of the bits in the status byte are: 

BIT 
7 6 5 4 3 2 1 0 UPP DEVICE STATUS BYTE 

~
LBUSY 

L OPERATION COMPLETEIVERIFIED 

FAILED TO PROGRAM PROM 

"----- PROGRAMMING ERROR 

'------- ADDRESS ERROR 

L..-______ HARDWARE ERROR 

~--------BOARDSENSEERROR 

L..-_________ ORIENTATION ERROR 
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If the UPP is not present or is timed-out, the value returned is OFFH. 

For additional information concerning the meaning of the status bits, see the 
Universal PROM Programmer Hardware Reference Manual. 

The name of the Vniversal PROM Programmer Status routine in SYSTEM.LIB 
is VPPS. 

See the description of VI and UO for examples of the use of VPPS. 

10DEF - I/O Definition Routine 

You can write 10 drivers for non-standard 1/0 devices and make them a part of the 
Monitor. By making your drivers a part of the Monitor, they become accessible to 
other Intellec programs. 

This section does not describe how to write an I/O driver for a non-standard device. 
It only describes how to link the driver, once it is written, to the Monitor. See the 
specific device hardware manual for information on writing your own driver. 

The Monitor has facilities to handle eight user-written drivers. Each driver is 
assigned to one of the following codes: 

o User-defined Console input 

1 User-defined Console output 

2 User-defined Reader 1 

3 User-defined Reader 2 

4 User-defined Punch 1 

5 User-defined Punch 2 

6 User-defined List device 

7 User-defined Console status routine 

Only one program can be assigned to these codes at any time. You can change and 
swap programs, but cannot have two assigned to the same code. 

These codes correspond to the number assignments available in the I/O configura­
tion asignment command and routine. 

When you write your own driver for a Console device you have to supply three 
routines: one for input, one for output, and one to check the Console status. 

To link your driver to the Monitor you must call the I/O Definition routine and pass 
it the function code, from above, as a byte value (if called from PL/M) or in the 
C-register (if called from the Assembler). You must also pass the entry point address 
of the driver as an address parameter, if called from PLIM, or in the D-register 
(most significant bits) and E-register (least significant bits), if called from the 
Assembler. 

In defining your own driver you must be careful to locate it in an area of RAM 
which will not be overwritten by ISIS-II or other programs. If your driver is located 
entirely in ROM you will not have this problem. 
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The name of the 110 Definition routine in SYSTEM.LIB is IODEF. 

The external declaration for IODEF in PL/M necessary to link it with 
SYSTEM.LIB is: 

IODEF: PROCEDURE(CODE,ENTRY$POINT) EXTERNAL; 
DECLARE CODE BYTE; 
DECLARE ENTRY$POINT ADDRESS; 
END IODEF; 

The external declaration for IODEF in Assembly Language is: EXTRN IODEF. 

IOCHK - Check System 1/0 Configuration Routine 

The Check System 110 Configuration routine returns a value which describes the 
current assignment of physical devices to the logical system devices (Console, 
Reader, Punch, and List). It is returned as a byte value (if called from PL/M) or in 
the A-Register (if called from the assembler). This value is divided into four 2-bit 
fields: 

BITS 
7 6 5 4 3 2 1 0 STATUS WORD ---- -.-- ---- -.--

~CONSOLE 
READER 

'"------- PUNCH 

'"--------- LIST 

The following table shows the meaning of the possible values in each field: 

VALUE CONSOLE READER PUNCH LIST 

00 TTY TTY TTY TTY 

01 CRT H.S.READER H.S.PUNCH CRT 

10 BATCH U.D. U.D. LINE PRINTER 

11 U.D. U.D. U.D. U.D. 

U.D. - User-defined device using user written routines. 

The following are lists of the mask values you must use to check for specific system 
devices and types of physical devices assigned to them. The mask values are shown 
in hexadecimal and binary representation. 

Masks to check for system device: 

CONSOLE 03H 
READER OCH 
PUNCH 30H 
LIST COH 

00000011B 
00001100B 
001100008 
110000008 
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Masks to check for physical device codes: 

CONSOLE TTY OOH OOOOOOOOB PUNCH TTY OOH OOOOOOOOB 
CRT 01H 00000001B PUNCH 10H 000100008 
BATCH 02H 00000010B User1 20H 00100000B 
User 03H 00000011B User2 30H 001100008 

READER TTY OOH OOOOOOOOB LIST TTY OOH 000000008 
PUNCH 04H 00000100B CRT 40H 010000008 
User1 08H 00001000B PRINTER 80H 100000008 
User2 OCH 00001100B User COH 110000008 

Note: The Monitor is initially configured when turned on to assign the console and 
list to the first device operated during initialization and the TTY to all other devices. 

The name of the check system I/O configuration routine in SYSTEM.LIB is 
IOCHK. 

PL/M IOCHK CaJJ Example 

This example checks which device is assigned as the system punch. If the high speed 
stand-alone device is being used, the program can go ahead and punch a tape 
because this type of device is presumed to be turned on and ready. However, if 
another device (e.g., TTY) is assigned as the punch device, a message must be sent to 
the operator to turn the punch on. 

10CHK: PROCEDURE 8YTE EXTERNAL; 
ENDIOCHK; 

/* ENTRY POINT INTO SYSTEM.L1B * / 

DECLARE DEVMSK L1TERALLY'00110000B'; /* MASK TO ISOLATE PUNCH ASSIGNMENT * / 
DECLARE TYPE LITERALLY '00010000B'; /* MASK FOR HIGH SPEED PUNCH DEVICE * / 

IF (I0CHK AND DEVMSK) < > TYPE THEN 
DO; 

END; 

/* PUNCH DEVICE IS NOT */ 

/* HIGH SPEED PUNCH, SO SEND * I 
I * MESSAGE TO THE OPERATOR * I 

Assembly Language IOCHK CaJJ Example 

EXTRN 10CHK ;ENTRY POINT INTO SYSTEM.lIB FOR 
;IOCHK 

DEVMSK EQU 001100008 ;MASK TO ISOLATE PUNCH DEVICE 
;ASSIGNMENT 

TYPE EQU 000100008 ;MASK FOR HIGH SPEED PUNCH 

CALL 10CHK ;GET THE STATUS BYTE 
ANI DEVMSK ;MASK ALL BUT THE PUNCH 

;ASSIGNMENT 
CPI TYPE ;YES, BRANCH TO PUNCH CODE 
JZ CONT ;OTHERWISE, EXECUTE CODE TO SEND 

;MESSAGETOTHEOPERATOR 

CONT: 
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. 10SET - Set System I/O Configuration Routine 

The Set System 110 Configuration routine modifies the system I/O configuration 
assignments. The new configuration is passed to the ro-utine as a byte parameter (if 
called from PI.JM) or in the C-register (if called from the assembler). Refer to the 
description of the IOCHK routine for a specification of this configuration byte 
parameter. 

The name of the Set System 110 Configuration routine in SYSTEM.LIB is IOSET. 

PL/M IOSET Call Example 

The following PL/M sequence changes the Console device to be the CRT. 

10SET: PROCEDURE(CONFIG) EXTERNAL; 1* ENTRY POINT INTO SYSTEM.LlB * 1 
1* FOR 10SET * 1 

DECLARE CON FIG BYTE; 
END 10SET; 

10CHK: PROCEDURE BYTE EXTERNAL; 1* ENTRY POINT INTO SYSTEM.LlB * 1 
1* FOR 10CHK * 1 

ENDIOCHK; 

DECLARE DEVMSK LITERALLY '00000011B'; I*MASK TO ISOLATE CONSOLE ASSIGNMENT*I 
DECLARE NEWDEV LITERALLY '00000001 B'; I*MASK TO ASSIGN CRT TO CONSOLE* 1 

CALL IOSET((IOCHK AND (NOT DEVMSK)) OR NEWDEV); 

Assembly Language IOSET Call Example 

EXTRN 10SET ;ENTRY POINT INTO SYSTEM.LlB FOR 
;IOSET 

EXTRN 10CHK ;ENTRY POINT INTO SYSTEM.LlB FOR 
;IOCHK 

DEVMSK EQU 00000011 B ;MASK TO ISOLATE CONSOLE 
;ASSIGNMENT 

NEWDEV EQU 00000001B ;MASK TO ASSIGN CRT TO CONSOLE 

CALL 10CHK ;GET THE CURRENT I/O STATUS 
ANI NOTDEVMSK ;CLEAR THE CURRENT CONSOLE 

;ASSIGNMENT 
ORI NEWDEV ;ASSIGN THE CRT TO THE CONSOLE 

;DEVICE 
MOV C,A 
CALL 10SET ;SET THE NEW ASSIGNMENT 

MEMCK - Check RAM Size Routine 

The Check RAM Size routine returns the highest memory address of contiguous 
memory available to the user. This address is the highest address available after the 
Monitor has reserved its own memory (320 bytes) at the top of contiguous RAM. 
This value is returned as an address value (if called from PL/M) or in the Hand L 
registers (if called from the assembler). 

The name of the Check RAM Size routine in SYSTEM. LIB is MEMCK. 

In a system containing 64K of RAM, the user top of memory is OFFFFH minus 2K 
for the Monitor PROM and minus 320 bytes for Monitor RAM space, or OF6COH. 
In a 32K system the top of memory is 7ECOH, since the 2K for the monitor is still 
located between 62 and 64K. 
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The BOOT program determines the last 256 byte page of RAM by checking the first 
byte of each page starting from the beginning of memory. When the first non-RAM 
location is encountered, the previous byte of memory is considered to be the last 
byte of RAM in the system. (A 2K region is skipped from E800H to EFFFH. The 
BOOT ROM resides at these locations.) 

This test allows the user to add additional ROMs to the system or to use memory­
mapped I/O boards in the system as long as the locations used begin at the start of a 
256 byte page of memory. It is always best to use the last page(s) of physical memory 
for these purposes to preserve RAM for use by ISIS. 

Example: If you use the 16 contiguous memory-mapped locations from F700H to 
F70FH for a peripheral controller, the top of user memory then becomes F700H-
140H, or F5COA. 

PLIM MEMCK Call Example 

The following example obtains the highest address of contiguous memory available. 

MEMCK: PROCEDURE ADDRESS EXTERNAL; /* ENTRY POINT INTO SYSTEM.L1B * / 
END MEMCK; 

DECLARE MADR ADDRESS; /* ADDRESS TO CONTAIN VALUE RETURNED BY MEMCK * / 

MADR = MEMCK; 

Assembly Language MEMCK Call Example 

EXTRN MEMCK ;ENTRY POINT INTO SYSTEM.L1B FOR 
;MEMCK 

MADR: OS 2 ;CONTAINS VALUE RETURNED BY 
;MEMCK 

CALL MEMCK 
SHLD MADR ;STORE ADDRESS IN MADR 
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CHAPTER 61 
THE INTELLEC® MONITO~ 

The Monitor is a control program that provides supervisory functions for the 
Intellec microcomputer development systems. It processes the commands you enter 
at the console device. The set of available commands provide the following facilities: 

• Displaying and modifying memory and processor registers. 

• Initiating execution of your programs. 

• Inserting breakpoints into your programs before execution. 

• Reading hexadecimal data from an external device into memory. 

• Writing hexadecimal data from memory to an external device. 

• Accessing user written 110 routines. 

• Invoking resident diagnostics. 

Your communication with the Monitor is through the system console. When you 
enter the Monitor, the sign-on message and a prompt character are displayed on the 
system console. The prompt character is a period (.) at the left margin of the system 
console. 

Command Entry 

You can enter commands at the console anytime after the prompt character is 
displayed at the left margin. 

All Monitor commands are single alphabetic characters. Some commands have 
optional parameters and some have required parameters. For example, the X com­
mand displays the contents of all the registers. But if you only want to see the con­
tents of a single register, you can specify that register in the command. However, the 
D command, which displays the contents of memory, requires that beginning and 
ending memory locations be included in the command. 

Normally, commands are ended by pressing the return key on the keyboard. There 
are exceptions to this and will be fully explained in the individual command 
descriptions. 

Thus the general syntax of the Monitor commands is: 

<command>[<parameters>]<CR>] 

where: 

<command> is the single alphabetic character for the command. 

<parameters> are one or more variable data supplied with the command. 
Parameters can be numeric or alphabetic. When a numeric parameter is called 
for, it must be entered in hexadecimal form and is limited to four hexadecimal 
digits (OOOOH through FFFFH). Larger numbers can be entered but only the 
four rightmost digits are used by the system. For example, the value 123456H is 
treated as 3456H by the system. 

<CR> is the carriage return key on the keyboard. 

Where a comma is shown in the syntax, you can use either a comma or a space 
unless otherwise noted under the individual commands. 
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Entry Errors 

The Monitor checks for several error conditions: 

• Invalid characters 

• Address value errors 
• Checksum errors 

The Monitor checks the validity of each character entered at the Console device. As 
soon as it encounters an invalid character, it displays a cross-hatch (II) and aborts the 
command. It displays the prompt character on the next line and waits for more 
input: 

.4# 

4 is rejected because it is not a valid command. 

The first character entered must be a valid command, otherwise it is rejected by the 
Monitor. 

When the Monitor is expecting an address in hexadecimal (all addresses are entered 
in hexadecimal) any character other than 0-9 and A-F is rejected: 

.D1000,1 FFG# 

G is not a valid hexadecimal digit. 

Many commands require two addresses where the first address is lower than the 
second. If the first address is higher than the second, the operation will be per­
formed on the single address specified as the first address. For example, there is a 
command that fills memory with a constant value. If you meant to say fill memory 
from address 900 to address 1000 with FF but entered the addresses in the opposite 
order: 

.F1000,900,FF 

The Monitor would place a FF in address 1000 and do nothing else. No indication 
that an error occurred is given. You will only find the error when you notice that a 
single byte was filled instead of tOOH bytes. 

Addresses are evaluated modulo 65,536. That means that the highest address that 
will be accepted is FFFF in hexadecimal. If addresses higher than FFFF are entered, 
only the last four digits will be used and the command will be executed. For exam­
ple, if in the previous addresssing error example, we had entered 10000 instead of 
1000: 

.F10000,900,FF 

The command would have been evaluated as: 

.FOOOO,900,FF 

and memory from address 0 through 900 would have been filled with FF. This is not 
what you wanted, in fact, you probably wiped out data you wanted. As you'll find 
out later in this chapter, it did wipe out some of the memory that the Monitor itself 
uses. No indication of this error is given except that the Monitor will not function 
correctly for some commands without rebooting the system. 
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When the Monitor detects a checksum error when reading from an input device, 
such as a paper tape reader, it displays a cross-hatch (#) and destroys all the data 
from the record in which the error occurred. Subsequent records are not read. 

Command Categories 

The Monitor commands are divided into seven categories: 

• Monitor I/O configuration 

• Memory control 

• Register control 

• Paper tape I/O 

• Program execution 

• Utility 

• Diagnostics (the Z$ command, described in IntelJec Series II Installation 
Manual) 

Monitor 1/0 Configuration Commands 

The Monitor has four system devices defined: 

• Console 

• Reader 

• Punch 

• List 

You have the option of selecting the actual peripheral device that will perform the 
required function. For example, the Console device accepts commands and data and 
presents error and informational messages. To perform these functions you can 
assign a teletype console, a CRT console, a paper tape reader (in conjunction with a 
printer), or some non-standard device (for which you must write the driver 
program). 

There are two Monitor commands with which you can control the I/O 
configuration: 

• Assign (A) to change device assignment. 

• Query (Q) to find what devices are currently assigned. 

To make 1/0 device assignments, you must understand the characteristics of the 
system devices. 

The Console is an interactive, character-orientated input and output device. To be 
used as a Console, a device must have all these characteristics. A teletypewriter and a 
CRT terminal have all these characteristics. A paper tape punch has all but the input 
characteristic, therefore it can't be assigned as a Console. 

The Reader is a character-oriented input device that transfers data on command and 
notifies the calling system when no more data is available. A paper tape reader meets 
these qualifications. 

The Punch is a character-oriented output device that accepts a character from the 
calling system and records it on an external medium. A paper tape punch meets these 
qualifications. 
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The List device is a character-oriented output device that accepts a character from 
the calling program and records it on an external medium in human readable form. 
A line printer meets these qualifications. 

One of four actual devices can be assigned to each of the system devices. The devices 
for which the Monitor has driver programs are: 

• Teletype console with a keyboard, printer, paper tape reader, and punch. This 
type of device can be assigned to all the system devices. 

• CRT devices with a keyboard that are compatible with the Intellec system. This 
type of device can be assigned to the Console or the List device. 

• High speed paper tape reader. This type of device can be assigned to the Reader 
device. 

• High speed paper tape punch. This type of device can be assigned to the Punch 
device. 

• Line printer. This type of device can be assigned to the List device. 

• Batch. This is a non-interactive mode in which CONSOLE input is read from 
the assigned READER device and written to the assigned LIST device. In 
preparing a command file for BATCH input, the user should enter commands 
in exactly the same way as if the system were in interactive mode. Each com­
mand should end with a carriage return/line feed pair. The period (prompt) 
character which is generated by the Monitor in interactive mode should not 
appear as part of the command. Since the Monitor will continue to read from 
the READER until the CONSOLE is reassigned, the last command in the 
BATCH command file should reassign the CONSOLE to prevent the Monitor 
from reading off the end of the tape. 

A - Assign Command 

You can assign one physical device to a system with the Assign command. The for­
mat of the comand is: 

A <logical-device>=< physical-device> 

where: 

A is the Assign command code. 

<logical-device> specifies which of the system devices is to to be assigned a 
<physical-device>. The possible values for <logical-device> are: 

C or CONSOLE 

R or READER 

P or PUNCH 

L or LIST 

The equal sign (=) must be entered. 

<physical-device> specifies which of the physical devices is to be assigned to the 
<logical-device>. The possible values of <physical-device> for each 
<logical-device> are: 

CONSOLE T or TTY (teletype terminal) 
C or CRT (Intellec II compatible CRT terminal) 
B or BATCH (batch mode) 
1 (user-defined device for which a user-written program 
is present) 
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READER 

PUNCH 

LIST 

T or TTY (teletype terminal) 
P or PTR (high speed paper tape reader) 
1 or 2 (user-defined devices for which user-written 
driver programs are present) 

T or TTY (teletype terminal) 
P or PTP (high speed paper tape punch) 
1 or 2 (user-defined devices or which user-written driver 
programs are present) 

T or TTY (teletype terminal) 
C or CRT (Intellec II compatible CRT terminal) 
Lor LPT (line printer) 
1 (user-defined device for which a user-written driver 
program is present) 

Examples of the Assign Command: To assign a high speed paper tape reader as the 
system Reader device: 

.AR=P<CR> 

or 

.AREADER=PTR<CR> 

To assign a CRT terminal as the system Console device: 

.AC=C<CR> 

or 

.ACONSOLE=CRT<CR> 

Q - Query Command 

The Query command displays the current status of the system 110 devices. It 
displays a list of the system devices and the physical devices assigned to them. The 
format of the Query command is: 

Q 

where: 

Q is the Query command code. No parameters are allowed with this command. 

Example of the Query Command: To list the current assignments of system devices: 

.Q<CR> 

The system displays: 

C=T 
R=T 
P=T 
L=L 

This response indicates that a teletype terminal is assigned as the Console, Reader, 
and Punch devices. A line printer is assigned as the List device, not the Console 
device. 
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Memory Control Commands 

There are four Monitor commands with which you can work with the Intellec 
memory. The commands that only read memory can be used on RAM as well as 
PROM and ROM. The commands that write to memory can only effectively be used 
on RAM. If you specify ROM or PROM with these commands, no error indication 
is given but the write portion of the command is not executed. 

The Memory control commands are: 

• Display (D) which displays a specified range of memory. 

• Fill (F) which overlays a specified range of RAM with a constant value. 

• Move (M) which copies the contents of a specified portion of memory into 
another RAM location. 

• Substitute (S) which modifies RAM on a byte-by-byte basis. 

D - Display Command 

The Display command displays a section of memory formatted into lines of 16 bytes 
separated by spaces with the address of the first byte at the left margin. 

The format of the Display command is: 

D<low-address>, <high-address><CR> 

where: 

D is the Display command code. 

<low-address> specifies the beginning of the memory range to be printed. The 
address must be specified in hexadecimal. <low-address> must be less than or 
equal to <high-address>. If <low-address> is equal to <high- address>, a single 
byte is printed. Also, if <low- address> is greater than <high- address>, a single 
byte is printed. 

<high-address> specifies the end of the memory range to be printed. The 
address must be specified in hexadecimal. 

Both parameters of the Display command are required. 

If the List device is not ready, the Display command will hang. To continue, make 
the List device ready, or, if that isn't possible, press the interrupt 0 button on the 
main chassis. 

Example of the Display Command: To print the contents of memory locations 109H 
through 12AH: 

D109,12A<CR> 

The system prints: 

0109 09 OA OB OC OD OE OF 
0110 01 02 03 04 05 06 07 08 09 OA OB OC OD OE OF 
0120 01 02 03 04 05 06 07 08 09 OA 



ISIS-II User's Guide The Intellec Monitor 

F - Fill Command 

The Fill command writes a specified I-byte constant into a specified RAM area. If 
ROM or PROM is specified, no error is issued, and the command continues to com­
pletion even though the memory does not change. 

The format of the Fill command is: 

F<low-address>, <high-address>, <constant><CR> 

where: 

F is the Fill command code. 

<low-address> specifies the beginning of the memory range to be filled with 
the <constant>. The memory address must be entered in hexadecimal. 

<high-address> specifies the last byte of the memory range to be filled with the 
<constant>. The memory address must be entered in hexadecimal. 

<constant> is the byte to written to the specified address range. The 
<constant> must be entered as a hexadecimal number. 

All three parameters of the Fill command are required. 

If a character other than 0 through F is entered, the command is terminated and the 
prompt character (.) is displayed. 

Example of the Fill Command: To initialize memory locations 20H through 2FH 
with OOH: 

F20,2F ,OO<CR> 

M - Mbve Command 

The Move command copies a specified area of memory into an area of RAM. The 
move is done on a byte by byte basis, that is, the first byte of the specified area is 
copied to the new location, then the second byte is copied to the location following 
the first new location, and so forth. The data in the original location is not 
destroyed. Any data existing at the new location is overlaid. 

The format of the Move command is: 

M <start-address>, <end -address>, <destination-address><CR> 

where: 

M is the Move command code. 

<start-address> specifies the address of the first byte to be moved. The address 
must be specified in hexadecimal. 

<end-address> specifies the address of the last byte to be moved. The address 
must be specified in hexadecimal. 

<destination-address> specifies the address to which the first byte (start- ad­
dress) is to be move. Each subsequent byte is moved to a location one higher 
than the last. 

All three parameters are required. 
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Because the command works on a byte by byte basis, you should be careful when at­
tempting to move a block of data to a location within the block. By the time the 
command reaches the end of the block, the data will have been overlaid by the first 
data moved. 

Examples of the Move Command: To move the data currently at address OIOOH 
through 0200H to address 0400H through 0500H: 

M100,200,400<CR> 

To move the data currently at address IOOOH through IFFFH to address I500H 
through 24FFH. 

M1500,1 FFF, 1 AOO<CR> 

M1 000, 14FF, 1500<CR> 

If you tried to do the above example with a single command: 

M1000,1 FFF,1500<CR> 

the first 500H bytes would be copied as you expected, but the second 500H bytes 
would be a copy of the first 500H because bytes I500H through 1 FFFH were 
overlaid by the first 500H bytes. 

S - Substitute Command 

The Substitute command displays memory locations on an individual basis and gives 
you the option of modifying each location as it is displayed. 

The Substitute command functions differently than most of the Monitor com­
mands. The function of this command is performed before the carriage return 
«CR» is entered. The use of the command is described after the syntax and 
parameter descriptions. The format of the Substitute command is: 

S<address> , [<data-byte>] [, [<data-byte>]] [ ... ]<CR> 

where: 

S is the Substitute command code. 

<address> specifies a RAM address. The address must be specified in hex­
adecimal. 

<data-byte> specifies a single byte of data in hexadecimal that is to replace the 
byte currently at the location specified by address. This is an optional 
parameter. If it is not entered, the byte specified by address is not modified. 

The Substitute command functions in the following manner: 

1. Enter the command code and the address followed by a comma: SIOO, 

2. The contents of the specified memory location followed by a dash is displayed: 
SIOO,FF-

3. You can now: 

• Modify the contents of the address by entering a new byte in hexadecimal: 
SIOO,FF-AA 

• Look at the next sequential byte of data by entering a comma: SIOO,FF-,OO-
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• End the command and not modify the data byte by pressing the carriage 
return key: SlOO,FF-<CR> 

• Any combination of the first two and finally ending with a carriage return: 
SlOO,FF-AA,OO-,1l-22<CR>. The example changes the first byte from 
FFH to AAH, leaves the second byte unchanged, and changes the third byte 
from IlH to 22H. 

Register Command 

There is one command to display register contents and to modify register contents. 
You can display the contents of all the registers, but to modify a register, you must 
specify a single register with the command. 

The registers you can display and modify and their symbols in the Monitor are: 

A CPU A register 

B CPU B register 

C CPU C register 

D CPU D register 

E CPU E register 

F CPU flag byte 

H CPU H register 

I Intellec interrupt mask 

L CPU L register 

M CPU Hand L registers combined 

P CPU program counter 

S CPU stack pointer 

The F register is packed with the CPU condition flags: 

76543210 

~parlty I ~~~:~YS1 
always 0 
auxiliary carry 

'---------always 0 
'----------zero 

'-----------sign 

x -Register Command (Display Form) 

This form of the Register command displays the contents of all the registers. To 
modify register contents, use the modify form of the command. The format of the 
display form of the command is: 

X<CR> 
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where: 

X is the Register command code. 

No parameters are used with this form of the command. 

Example of the Display Form of the Register Command: To display the contents of 
the Intellec registers: 

.X<CR> 

The system displays: 

A=OO 8=78 C=OO 0=47 E=11 F=02 H=FC I=FC L=20 M=FC20 P=1024 S=CD10 

x -Register Command (Modify Form) 

The modify form of the Register command allows you to display and optionally 
change the contents of the registers, one at a time. 

This form of the Register command functions differently than most of the Monitor 
commands. The function of the command is performed before the carriage return 
«CR» is entered. The use of the command is described after the syntax and 
parameter descriptions. The format of the modify form of the Register command is: 

x <register>, [<data>] [,[<data>]] [, ... ] <CR> 

where: 

X is the Register command code. 

<register> specifies a single register by letter. 

<data> specifies one or two bytes of data (depending on the register) to be plac­
ed in the register. The data must be entered in hexadecimal. 

The modify form of the Register command functions in the following manner: 

1. Enter the command code and the register letter: 

xc 

2. The contents of the specified register followed by a dash is displayed: 

xc FF-

3. You can now: 

• Modify the contents of the register by entering new hexadecimal data: 

xc FF-OO 

• Look at the contents of the next sequential register by entering a comma: 

XC FF-, EE-

• End the command and not modify the register by pressing the carriage 
return key: 

xc FF-<CR> 

• Any combination of the first two and finally ending with a carriage return: 

XC FF- EE,EE-,02-82<CR> 

This example changes the C register from FFH to EEH, leaves the 0 register 
unchanged, and changes the flag byte from 02H to 82H. 
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Examples of the Modify Form of the Register Command: To examine but not 
change the M register: 

.XM 1234-<CR> 

To examine and change the M register: 

.XM 1234-5678<CR> 

To examine all the registers in sequence and change the D and H registers: 

.XA 00-, 11-,22-,33-FF ,44-,02-,55-FF, EC-,66-, FF66-, FC9C- , E41 0- <CR> 

To examine and change the interrupt mask (I) and the L register: 

.XI FE-FC, 45-44<CR> 

Paper Tape I/O Commands 

The Monitor has four commands to support your usage of paper tape: 

• Read (R), which reads data from a paper tape into the Intellec memory. 

• Write (W), which writes data from Intellec memory to paper tape. 

• End-of-File (E), which writes an end-of-file record to paper tape. 

• Null Leader/Trailer (N), which writes null leader and trailer characters to paper 
tape. 

The Intellec reads and writes paper tape in hexadecimal format. This format is 
described in detail in Appendix A. 

R - Read Command 

The Read command reads a paper tape in hexadecimal format from the device 
assigned as the Reader and loads the data into memory at the location specified in 
the record. A bias value can be specified in the command. The bias is a value that is 
added to the address specified in the record. The record is then loaded at a location 
determined by the address plus the bias value. 

The format of the Read command is: 

R<bias><CR> 

where: 

R is the Read command code. 

<bias> specifies a value (modulo 65,536) to be added to the load address con­
tained in the paper tape record. The data is loaded at the memory location 
specified by the record address and the bias value. The bias value must be 
specified in hexadecimal. Normally, a value of 0 is used. 

NOTE 

The addition of the bias value does not imply that the code is 
relocatable. In some cases, the code would not be executed at the 
biased location. 

The data read is not changed in any way by the specification of a bias value. 
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Examples of the Read Command: To read a paper tape into memory: 

.RO<CR> 

To read a paper tape into a memory location that is IOOOH above the address 
specified in the tape record: 

.R1000<CR> 

W - Write Command 

The Write command punches the contents of a specified memory area to the 
assigned punch device. The memory area is specified by the beginning and ending 
addresses of the data to be punched. 

The Write command does not put an end-of-file record on the paper tape. Thus you 
can punch non-contiguous areas of memory as a single file. The end-of-file record is 
written by the End-of-File command (E). 

The format of the Write command is: 

W <start -address>, <end -address>< CR> 

where: 

W is the Write command code. 

<start-address> specifies the first memory location to be punched onto the tape. 
<start-address> must be specified in hexadecimal. 

<end-address> specifies the last memory location to be punched into the tape. 
<end-address> must be specified in hexadecimal. <end-address> must be higher 
than <start-address>. 

The final record in a paper tape file must be an end-of-file record. After you have 
written the last memory area to tape, you must write an end-of-file record with the 
End-of-File command. 

Examples of the Write Command: To write the contents of memory locations 200H 
through ~AFH to paper tape: 

. W200,3AF<CR> 

To write the contents of memory locations 450H through 54FH and locations IOOOH 
through IFFFH to paper tape as a single file: 

.W450,54F<CR> 

.W1000,1FFF<CR> 

E - End-of-File Command 

Every paper tape file must have an end-of-file record as the last record. If the end­
of-file record is missing, the reader will read off the end of the tape. 



ISIS-II User's Guide The Intellec Monitor 

You can specify an entry point address in the end-of-file record written with the 
End-of-File command. The entry point address is the address of the first instruction 
in the program to be executed. When this address is specified in the end-of-file 
record, the address is loaded into the Intellec program counter when the tape is read 
with a Read command. The program can then be executed by a simple Execute (G) 
command (described later). If the load address field is 0, the program counter is not 
altered by the Read command. 

The format of the End-of-File command is: 

E<entry-point><CR> 

where: 

E is the End-of-File command code. 

<entry-point> specifies the entry point address of the program in the file to 
which the end-of-file record is being added. <entry-point> must be specified in 
hexadecimal. Of course an <entry-point> value does not make any sense unless 
the file contains executable code. A zero should be specified if an entry point 
address is not wanted. 

Examples of the End-of-File Command: 

To punch an end-of-file record in a tape that has just been written and specify an 
entry point address to be used when the tape is read with a Read command: 

.EO<CR> 

To punch an end-of-file record in a tape that has just been written and specify an 
entry point address to be used when the tape is read with a Read command: 

.E1000<CR> 

N - Null Command 

The Null command punches a 60 null character leader or trailer. The null character 
is a DOH. You shbuld punch a leader before writing data to a tape and after the end­
of-file record. It makes the tape easier to load and saves the data on the tape from 
the usual damage that tape ends incur through normal handling. 

The format of the Null command is: 

N<CR> 

where: 

N is the Null command code. 

Example of the Null Command: To punch a leader or trailer in a paper tape: 

.N<CR> 
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Execute Command 

The Execute command lets you transfer control of the Intellec system from the 
Monitor to your own program. You can specify the starting address and one or two 
breakpoints with the command. The starting address is optional. If it isn't specified 
in the command, the address in the program counter will be used. In the following 
conditions, you can be sure that the desired address is in the program counter: 

• You interrupted your program with the interrupt 0 switch on the front of the 
Intellec and you have done nothing to destroy the program's registers. 

• You loaded the program from paper tape and the end-of-file record contained 
the entry point address. This entry point address is loaded into the program 
counter by the Monitor. 

• You modified the program counter to your entry point address with the Register 
command. 

• Your program returned control to the Monitor because a breakpoint was 
encountered. 

A breakpoint is the address of an instruction within your program that, if fetched, 
results in the return of control to the Monitor. You may want to do this so you can 
check the contents of certain registers or data fields at this point in your program. 
When a breakpoint is reached, the instruction at the address is not executed before 
control is returned to the Monitor. The instruction at the breakpoint is executed 
when you return control to your program with the Execute command. 

There are two important points you must know when using breakpoints to debug 
and test your program: 

• In saving the CPU status for your program, the Monitor uses the top 12 bytes of 
your program stack. This pushes the status of your registers and program 
counter into the stack. You should be aware of this when examining the stack. 
When control is returned to your program, your registers are restored and the 
stack pointer is reset as if the breakpoint had never occurred. 

• The Intellec interrupt system is enabled when the Monitor is entered. The 
Monitor cannot determine the state of the interrupt system just prior to exit 
from your program. It is assumed that the interrupt system was enabled and so 
interrupts are enabled when control is returned to your program. It is your 
responsibility to either enable or disable the interrupt system. 

G - Execute Command 

The Execute command gives control of the Intellec to the program at the address 
specified or implied in the command. It optionally sets one or two breakpoints in the 
program to which control is passed. 

If breakpoints are specified, the Execute command functions differently than most 
of the Monitor commands. Before the carriage return is entered, the Monitor 
prompts for breakpoints if a comma is entered after typing G. This use of the com­
mand is described after the syntax and parameter descriptions. The format of the 
Program Execute command is: 

G [<start-address>] [, <breakpoint! >] (, <breakpoint2>]< CR> 
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where: 

G is the Execute command code. 

<start-address> specifies the address to be placed in the program counter. Con­
trol of the Intellec is passed to this address. The address must be specified in 
hexadecimal. 

<breakpointl> and <breakpoint2> specify points in the program where control 
will be passed back to the Monitor. The breakpoints are entered in hexadecimal. 

When breakpoints are specified, command entry is in the following sequence: 

1. Enter the command code and, optionally, the start-address followed by a 
comma: 

G1FA, 

2. The Monitor displays a dash: 

G1FA,-

3. Enter the first breakpoint address: 

G1FA,-22C 

4. Enter another comma if a second breakpoint is to be specified or a carriage 
return if only one breakpoint is wanted. If a second breakpoint is entered, 
follow it with a carriage return: 

G1 FA,-22C,-24E<CR> 
or 

G1FA,-22C<CR> 

If the command contains a syntax error, no breakpoints are set. The command must 
be re-entered and the breakpoints again specified. 

When either of the breakpoints are reached and control is returned to the Monitor, 
or when control is returned to the Monitor because of an interrupt 0, both break­
points are eliminated. If you want them when you resume execution of your pro­
gram you must specify them again. 

Examples of the Execute Command: To pass control to the program address in the 
program counter: 

.G<CR> 

To pass control to the program whose entry point is 30A: 

.G30A<CR> 

To pass control to the program whose entry point is 30A and to set a breakpoint at 
address 400 within that program: 

.G30A,-400<CR> 

To pass ~ontrol to the program whose entry point is 30A and to set two breakpoints, 
at addresses 400 and 500, within that program: 

.G30A,-400,-500<CR> 

6-15 



The Intellec Monitor ISIS-II User's Guide 

6-16 

Utility Command 

There is one utility command that does hexadecimal addition and subtraction for 
you. Many of your early errors in programming will come from mistakes in per­
forming hexadecimal arithmetic. 

H - Hexadecimal Command 

The Hexadecimal command adds and subtracts two hexadecimal numbers for you. 
The numbers can be up to and including four hexadecimal digits. The format of the 
Hexadecimal command is: 

H<numberl>,<number2><CR> 

where: 

H is the Hexadecimal command code. 

<number1> specifies the first number to be added. This is number is used as 
minuend for the subtraction. The number must be entered in hexadecimal. 

<number2> specifies the second number to be added. This number is used as the 
subtrahend for the subtraction. 

The command displays two four-digit values. The first is the addition of the two 
numbers and second is the subraction. Negative numbers must be entered in their 
twos complement form. 

If more than four digits are entered, the command uses the rightmost four digits. 
The leading digits are lost. 

Example of the Hexadecimal Command: To add and subtract E49 (minuend) and 
111 (subtrahend): 

. H E49, 111<CR> 



CHAPTER 71 
INTERRUPT PROCESSING 

Interrupt processing is controlled by logic on the processor board. It provides an 
eight-level priority interrupt structure, using an Interrupt Mask Register (the 1-
register), and a "current operating level" indicator, which keeps track of the level of 
interrupt currently serviced. The Interrupt Mask Register is set by a program or 
from the Console device. You select which interrupts will be acknowledged at any 
time. 

Interrupts 0, 1, and 2 are reserved for internal use and cannot be referenced by the 
user. 

Priority of Interrupts 

There are eight levels of interrupts, numbered 0 through 7. The levels correspond to 
the eight Interrupt switches and lights on the front panel. Interrupt 0 has the highest 
priority and Interrupt 7, the lowest. An interrupt is not serviced until all higher 
priority interrupts are serviced. An interrupt of level 4 that is currently being serv­
iced can be interrupted to service an interrupt of level 3,2, 1, or O. It cannot be inter­
rupted to service one of level 5,6, or 7, nor can it be interrupted by another level 4 . 

The Interrupt Mask Register 

The Intellec Interrupt Mask Register (I-register) determines which interrupts are 
accepted by the system. The Interrupt Mask Register contains eight bits, each of 
which corresponds to an interrupt level: 

BITS 7 
INTERRU PT LEVELS 7 

6 
6 

5 
5 

4 

4 
3 
3 

2 
2 

o 
o 

A "1" bit in the Interrupt Mask Register prevents the corresponding interrupt from 
being serviced. A "0" bit allows the interrupt to be serviced. For example, the In­
tellec Monitor sets the Interrupt Mask Register to OFEH (l1111110B) which blocks 
all interrupts except interrupt o. 

The Interrupt Mask Register can be set programmatically by writing the desired 
value to Port OFCH. For example: 

MVI A,OFOH 
OUTOFCH 

sets the Interrupt Mask Register to 11110000B, blocking interrupts 4 through 7 and 
allowing interrupts 0 through 3. 

A program can also read the current value of the Interrupt Mask Register from Port 
OFCH. For example: 

IN OFCH 

places the current value of the Interrupt Mask Register into the A-register. 
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Interrupt Mask Register Initialization 

The interrupt mask register is initialized by the monitor when the system is turned on 
and when the RESET button is pressed. At both of these times it is set to OFEH 
(llllll10B); only interrupt 0 is allowed. If ISIS-II is boot loaded, the mask register 
is set to OFCH (11111100B); interrupts 0 and 1 are allowed. 

Interrupt Acceptance 

When an interrupt occurs, the interrupt mask register is checked to see if an inter­
rupt of that level is permitted. If it is not, no further action is taken, but the inter­
rupt is not cleared and remains pending. If the interrupt is permitted, the "current 
operating level" is checked to see if another interrupt of equal or higher priority is 
being serviced. If so, the new interrupt remains pending until the value of the "cur­
rent operating level" is less than the priority of the the new interrupt. 

When the new interrupt can be serviced all interrupts from the Multibus are locked 
out, while an RST instruction to the appropriate interrupt address (see the following 
table) is generated and the "current operating level" is set to the new value. The in­
terrupt lock out is then removed. 

The addresses called when an interrupt is accepted are: 

INTERRUPT 
LEVEL ADDRESS 

0 OOOOH 
1 0OO8H 
2 0010H 
3 0018H 
4 0020H 
5 0028H 

6 0030H 
7 0038H 

Interrupt Removal 

The program servicing an interrupt must do two things: transmit a signal to the in­
terrupting device, telling it to remove the interrupt signal it generated initially; and 
restore the "current operating level" maintained by the system. The former action is 
device-dependent. The latter is accomplished by writing a value of 20H to port 
OFDH. This must be done with interrupts disabled. If the code permits another in­
terrupt to be serviced while this is being done, a stack overflow could result. The 
following is a sample sequence in assembly language for doing this: 

<remove interrupt signal from external device> 
01 ;DISABLE INTERRUPTS 
MVI A,20H 
OUT OFDH 
POP 
EI 

PSW ;RESTORE A-REGISTER AND FLAGS 
;ENABLE INTERRUPTS 

The following is a sample PL/M sequence for restoring the current operating level: 

DISABLE; 
OUTPUT(OFDH) = 20H; 
ENABLE; 

/*DISABLE INTERRUPTS'" / 
/*RESTORE THE INTERRUPT LOGIC'" / 

/'" ALLOW INTERRUPTS'" / 
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The following example shows the skeleton of the code necessary to service an inter­
rupt at level I. 

ASEG 

ORG 
JMP 
CSEG 

INT1: 
EI 
PUSH 
PUSH 
PUSH 
PUSH 

;VECTOR GOES AT ABSOLUTE 
;LOCATION 

8 ;RST ADDRESS FOR INTERRUPT 1 
INT1 

;PUT CODE IN RELOCATABLE CODE 
:SEGMENT 

;ROUTINE CAN BE INTERRUPTED 
PSW ;SAVE 
B REGISTERS 
D 
H 

<code to service interrupt and remove signal> 

POP H ;RESTORE 
POP D REGISTERS 
POP B 
DI ;CRITICAL SECTION: 

DISABLE INTERRUPTS 
MVI A,20H ;RESTORE CURRENT OPERATING LEVEL 
OUT OFDH 
POP PSW ;RESTORE A REG AND FLAGS 
EI ;PERMIT INTERRUPTS AFTER NEXT 

; INSTRUCTION 
RET ;THE RETURN MUST IMMEDIATELY 

;FOLLOW THE EI TO MAKE SURE 
;IT IS EXECUTED BEFORE ANOTHER 
;INTERRUPT OCCURS 
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APPENDIX A 
HEXADECIMAL PAPER TAPE FORMAT 

Object code is stored on paper tape in an ASCII representation of the program in 
memory. The code is blocked into records, each of which contains the record type, 
length, type, memory load address, and checksum in addition to the data. Figure 
A-I shows the frames of a tape record. 

R CHECKSUM n OATA 

.... .. 

--" 

RECORD TYPE 

LOAD 
ADDRESS 

RECORD 
LENGTH 

RECORD MARK 

Figure A-t. Paper Tape Record Format 

The Record Mark is a colon (3AH) and is used to signal the start of a record. 

The Record Length is the count of the data bytes in the record. A record length of 
zero indicates end-of-file. 

The Load Address specifies the address at which the first data byte will be loaded. 
The successive data bytes will be stored in successive memory locations. 

The Record Type specifies the type of this record. All data records are type O. End­
of-file records can be type 0 or 1. 

The Data consists of two frames per memory word. The data is represented by hex­
adecimal values OOH through FFH. 

The Checksum is the negative of the sum of all 8-bit bytes in the record, beginning 
with the Record Length and ending with the last Data byte, evaluated modulo 256. 
The sum of all bytes in the record (including the checksum) should be zero. 
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APPENDIX B 
HEXADECIMAL-DECIMAL CONVERSION 

The following table is for hexadecimal to decimal and decimal to hexadecimal con­
version. To find the decimal equivalent of a hexadecimal number, locate the hex­
adecimal number in the correct position and note the decimal equivalent. Add the 
decimal numbers. 

To find the hexadecimal equivalent of a decimal number, locate the next lower 
decimal number in the table and note the hexadecimal number and its position. Sub­
tract the decimal number from the table from the starting number. Find the dif­
ference in the table. Continue this process until there is no difference. 

BYTE BYTE 
HEX DEC HEX DEC HEX DEC HEX DEC 

0 0 0 0 0 0 0 0 
1 4,096 1 256 1 16 1 1 
2 8,192 2 512 2 32 2 2 
3 1"2,288 3 768 3 48 3 3 
4 16,384 4 1,024 4 64 4 4 
5 20,480 5 1,280 5 80 5 5 
6 24,576 6 1,536 6 96 6 6 
7 28,672 7 1,792 7 112 7 7 

8 32,768 8 2,048 8 128 8 8 
9 36,864 9 2,304 9 144 9 9 
A 40,960 A 2,560 A 160 A 10 
B 45,056 B 2,816 B 176 B 11 
C 49,152 C 3,072 C 192 C 12 
0 53,248 0 3,328 0 208 0 13 
E 57,344 E 3,548 E 224 E 14 
F 61,440 F 3,840 F 240 F 15 
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APPENDIX C 
ERROR MESSAGES 

This appendix lists the error messages issued by the various ISIS-II commands. 

The numbered messages are listed in the first section. The unnumbered messages 
that are issued by specific commands are listed in subsequent sections. 

Numbered ISIS-II Error Messages 

By convention, error numbers 1-99 inclusive are reserved for errors that originate in 
or are detected by the resident routines of ISIS-II; error numbers 100-199 inclusive 
are reserved for user programs; and numbers 200-255 inclusive are used for errors 
that may be encountered by nonresident system routines. In the following list an 
asterisk precedes errors that are always fatal. The other errors are generally nonfatal 
unless they are issued by the CONSOL system call. See Tables C-l and C-2. 

o No error detected. 
* 1 Limit of 19 buffers exceeded. 

2 AFTN does not specify an open file. 
3 Attempt to open more than six files simultaneously. 
4 Illegal filename specification. 
5 Illegal or unrecognized device specification in pathname. 
6 Attempt to write to a file open for input. 

* 7 Operation aborted; insufficient disk space. 
8 Attempt to read from a file open for output. 
9 No more room in disk directory. 

10 Pathnames do not specify the same disk. 
11 Cannot rename file; name already in use. 
12 Attempt to open a file already open. 
13 No such file. 
14 Attempt to open for writing or to delete or rename a write-protected file. 

* 15 Attempt to load into ISIS-II area or buffer area. 
16 Illegal format record. 
17 Attempt to rename/delete a non-disk file. 

* 18 Unrecognized system call. 
19 Attempt to seek on a non-disk file. 
20 Attempt to seek backward past beginning of file. 
21 Attempt to rescan a non-lined file. 
22 Illegal ACCESS parameter to OPEN or access mode impossible for file 

specified. 
23 No filename specified for a disk file. 

* 24 Disk error (see below). 
25 Incorrect specification of echo file to OPEN. 
26 Incorrect second parameter in ATTRIB system call. 
27 Incorrect MODE parameter in SEEK system call. 
28 Null file extension. 

* 29 End of file on console input. 
* 30 Drive not ready. 

31 Attempted seek on write-only (output) file. 
32 Can't delete an open file. 

* 33 Illegal system call parameter. 
34 Bad third parameter in LOAD system call. 
35 Attempt to extend a file opened for input by seeking past end-of-file. 

C-I 
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201 Unrecognized switch. 
202 Unrecognized delimiter character. 
203 Invalid command syntax. 
204 Premature end-of-file. 
206 Illegal disk label. 
207 No END statement found in input. 
208 Checksum error. 
209 Illegal records sequence in object module file. 
210 Insufficient memory to complete job. 
211 Object module record too long. 
212 Bad object module record type. 
213 Illegal fixup record specified in object module file. 
214 Bad parameter in a SUBMIT file. 
215 Argument too long in a SUBMIT invocation. 
216 Too many parameters in a SUBMIT invocation. 
217 Object module record too short. 
218 Illegal object module record format. 
219 Phase error in LINK. 
220 No end-of-file record in object module file. 
221 Segment overflow during Link operation. 
222 Unrecognized record in object module file. 
223 Fixup record pointer is incorrect. 
224 Illegal record sequence in object module file in LINK. 
225 Illegal module name specified. 
226 Module name exceeds 31 characters. 
227 Command syntax requires left parenthesis. 
228 Command syntax requires right parenthesis. 
229 Unrecognized control specified in command. 
230 Duplicate symbol found. 
231 File already exists. 
232 Unrecognized command. 
233 Command syntax requires a "TO" clause. 
234 File name illegally duplicated in command. 
235 File specified in command is not a library file. 
236 More than 249 common segments in input files. 
237 Specified common segment not found in object file. 
238 Illegal stack content record in object file. 
239 No module header in input object file. 
240 Program exceeds 64K bytes. 

When error number 24 occurs, an additional message is output to the console: 

STATUS=OOnn 
D=x T =yyy S=ZZZ 

where x represents the drive number, yyy the track address, zzz the sector address, 
and where nn has the following meanings for floppy disks: 

01 Deleted record. 
02 Data field CRC error. 
03 Invalid address mark. 
04 Seek error. 
08 Address error. 
OA ID field CRC error. 
OE No address mark. 
OF Incorrect data address mark. 
10 Data overrun or data underrun. 
20 Attempt to write on Write Protected drive. 
40 Drive has indicated a Write error. 
80 Drive not ready. 
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For hard disks, nn has the following meanings: 

01 ID field miscompare. 
02 Data Field CRC error. 
04 Seek error. 
08 Bad sector address. 
OA ID field CRC error. 
OB Protocol violations. 
OC Bad track address. 
OE No ID address mark or sector not found. 
OF Bad data field address mark. 
10 Format error. 
20 Attempt to write on Write protected drive. 
40 Drive has indicated a Write error. 
80 Drive not ready. 

Table C-I. Nonfatal Error Numbers Returned by System Calls 

OPEN 3,4,5,9,12,13,14,22,23,25,28. 
READ 2,8. 
WRITE 2,6. 
SEEK 2,19,20,27,31,35. 
RESCAN 2,21. 
CLOSE 2. 
DELETE 4,5,13,14,17,23,28,32. 
RENAME 4,5,10,11,13,17,23,28. 
ATTRIB 4,5,13,23,26,28. 
CONSOl None; all errors are fatal. 
WHOCON None. 
ERROR None. 
lOAD 3,4,5,12,13,22,23,28,34. 
EXIT None. 
SPATH 4,5,23,28. 

Table C-2. Fatal Errors Issued by System Calls 

OPEN 
READ 
WRITE 
SEEK 
RESCAN 
CLOSE 
DELETE 
RENAME 
ATTRIB 
CON SOL 
WHOCON 
ERROR 
lOAD 
SPATH 

1, 7, 24, 30, 33. 
24,30,33. 
7, 24, 30, 33. 
7, 24, 30, 33. 
33. 
33. 
1, 24, 30, 33. 
1, 24, 30, 33. 
1, 24,30, 33. 
1,4,5,12,13,14,22,23,24,28,30,33. 
33. 
33. 
1,15,16,24,30,33. 
33. 

Error Messages 
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Link Error Messages 

Fatal Error Messages 

Fatal errors encountered by LINK cause a message to be sent to the console output 
device. LINK terminates processing and returns control to ISIS-II. 

The errors that are caused by improper command entry are followed by a partial 
image of the command with a cross hatch (#) in the vicinity of the error. 

INVALID SYNTAX 
partial command image 

There is an error in the command as entered. The error may be an unrecognized 
keyword, a missing comma, or a non-blank character following an ampersand. 

DUPLICATE FILE NAME 
partial command image 

The same file name is specified both as an input and output file. 

'TO' EXPECTED 
partial command image 

The command syntax requires a "TO" clause to specify the output file. 

LEFT PARENTHESIS EXPECTED 
partial command image 

A PUBLICS, NAME, or PRINT keyword is not followed by a "(". 

RIGHT PARENTESIS EXPECTED 
partial command image 

The list following a PUBLICS, NAME, or PRINT keyword is not ended with a")". 

INVALID NAME 
partial command image 

A module name contains an illegal character. 

NAME TOO LONG 
partial command image 

A module name greater than 31 characters was encountered in the command. 

UN RECOGN IZED CONTROL 
partial command image 

A character string other than NAME, MAP, or PRINT was encountered when a 
control keyword was expected. 

filename, PREMATURE EOF 
filename, CHECKSUM ERROR 
filename, RECORD TOO LONG 
filename, ILLEGAL RELO RECORD 
filename, FIXUP BOUNDS ERROR 
filename, ILLEGAL RECORD FORMAT 
filename, NO EOF 
filename, BAD RECORD SEQUENCE 
filename, ILLEGAL STACK CONTENT RECORD 
filename, NO MODULE HEADER RECORD 

There is an error in the internal format of the specified file. This error may be the 
result of a misspelled file name. The error may have occurred when the language 
translator produced the module or in a previous LINK, in which case you should 
translate the source module again and relink. If the problem persists, it should be 
reported on a Software Problem Report (SPR). 

filename, NOT A LIBRARY 
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The file specified in the message was used with a list of module names in the LINK 
command, therefore it was expected to be a library file. The file actually was not a 
library file. This could be caused by a misspelled file name. 

filename, SEGMENT TOO LARGE 

An output segment is greater than 64K bytes. The segment portion in the file 
specified in the message cannot be added to the output segment because it would 
then be greater than 64K. 

filename, INSUFFICIENT MEMORY 

LINK cannot generate the output file specified in the message because there is insuf­
ficient memory for its work space, which is needed primarily for the symbol table. 

Non-Fatal Error Messages 

Nonfatal errors issued by LINK are written to the map file and the current console 
output device (if different). LINK completes processing before returning to ISIS-II. 

MORE THAN 1 MAIN MODULE, CONFLICT IN modname 

LINK found more than one main module in the input list. The module named in the 
message is found after another main module was detected previously. All main 
modules are included in the output module, but the starting address of the output 
module is taken from the first main module in the input list. 

name - MULTIPLY DEFINED, DUPLICATE IN mod name 

The public name specified in the message was defined in more than one module, the 
second definition was detected in the module specified in the message. 

MODULE NOT IN LIBRARY, LOOKING FOR filename (modname) 

The module in the input list was not found in the specified library. 

Iname/- UNEQUAL COMMON LENGTH, CONFLICT IN modname 

Two named common segments with the same name but different lengths were 
encountered. The module containing the conflicting definition is specified in the 
message. 

LOCATE Error Messages 

Fatal Error Messages 

Fatal errors encountered by LOCATE cause a message to be sent to the console out­
put device. LOCATE terminates processing and returns control to ISIS-II. 

The errors that are caused by improper command entry are followed by a partial 
image of the command with a cross hatch (#) in the vicinity of the error. 

INVALID SYNTAX 
partial command image 
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There is an error in the command as entered. The error may be an unrecognized 
keyword, a missing comma, or a non-blank character following an ampersand. 

'TO' EXPECTED 
partial command image 

The "TO" clause was not specified in the LOCATE command and the input file 
name does not contain an extension. 

LEFT PARENTHESIS EXPECTED 
partial command image 

A COLUMNS, ORDER, START, STACKSIZE, CODE, DATA, STACK, 
MEMORY, Icommon namel, II, NAME, or PRINT keyword is not followed by a 
"(". 

RIGHT PARENTHESIS EXPECTED 
partial command image 

The list following a COLUMNS, ORDER, START, STACKSIZE, CODE, DATA, 
STACK, MEMORY, Icommon name/, II, NAME, or PRINT keyword is not 
ended with a ")" . 

INVALID NAME 
partial command image 

A module name or I common namel contains an illegal character. 

NAM E TOO LONG 
partial command image 

A module name or Icommon namel greater than 31 characters was encountered in 
the command. 

common name, COMMON NOT FOUND 

The input module does not contain the common segment that was specified in the 
command. 

UNRECOGNIZED CONTROL 
partial command image 

A character string other than NAME, MAP, PRINT, COLUMNS, SYMBOLS, 
LINES, PUBLICS, PURGE, ORDER, CODE, DATA, STACK, MEMORY, I, 
RESTARTO, START, or STACKSIZE was encountered when a control keyword 
was expected. 

filename, PREMATU RE EOF 
filename, CHECKSUM ERROR 
filename, RECORD TOO LONG 
filename, ILLEGAL RELO RECORD 
filename, FIXUP BOUNDS ERROR 
filename, ILLEGAL fitECORD FORMAT 
filename, NO EOF 
filename, BAD RECORD SEQUENCE 
filename, ILLEGAL STACK CONTENT RECORD 
filename, NO MODULE HEADER RECORD 
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There is an error in the internal format of the specified file. This error may be the 
result of a'misspelled file name. The error may have occurred when the language 
translator produced the module or in a previous LINK, in which case you should 
translate the source module again and re-LOCATE. If the problem persists, it 
should be reported on a Software Problem Report (SPR). 

filename, PROGRAM EXCEED 64K 

The output module to be placed in the output file exceeds the maximum of 64K 
bytes. 

filename, INSUFFICIENT MEMORY 

LOCATE cannot process the input file specified in the message because there is 
insufficient memory for its work space. 

Non-fatal Error Messages 

Non-fatal error messages issued by LOCATE are written to the map file and the cur­
rent console output device (if different). LOCATE completes processing before 
returning the ISIS-II 

INPAGE SEGMENT> 256 BYTES COERCED TO PAGE BOUNDARY 

If this message is issued, a segment marked as inpage relocatable is greater than 256 
bytes. Relocation types are described in Chapter 4. 

UNSATISFIED EXTERNAL(n) external name 

This message is printed when an unsatisfied external name is encountered in the 
input file. The number (n) is the running count of the number of unsatisfied external 
names encountered previously, it is also used in the following message when a 
reference is made to the unsatisfied external name. 

REFERENCE TO UNSATISIFIED EXTERNAL(n) AT xxxxH 

A reference was made to the unsatisfied external name identified by the count (n) at 
the address specified. 

(MEMORY OVERLAP FROM xxxxH THROUGH xxxxH) 

This message is issued if the same memory location is defined in more than one pro­
gram segment. 

Lib Error Messages 

All LIB command error messages are nonfatal because LIB is an interactive pro­
gram. The command (ADD, CREATE, DELETE, EXIT, or LIST) that caused the 
error is aborted. 

The errors that are caused by improper command entry are followed by a partial 
image of the command with a cross hatch (#) in the vacinity of the error. 

INSUFFICIENT MEMORY 
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There is not enough memory available for execution of the command. 

INVALID MODULE NAME 
partial command image 

A module name in the command is invalid. It may have in illegal first character. 

INVALID SYNTAX 
partial command image 

There is an error in the command. Check for the following: 

• Misspelled keywords. 

• Ampersand followed by a non-blank character. 

• ADD: TO <filename> not followed by a <CR>. 

• DELETE: <libname>«modoame» not followed by a <CR>. 

• DELETE: <modname> not specified. 

• CREATE: <filename> not followed by <CR>. 

• LIST: TO <filename> not followed by PUBLICS or <CR>. 

FILE ALREADY EXISTS 

The file specified in a CREATE command already exists. 

filename, BAD RECORD SEQUENCE 

The file specified in the command has an unexpected record sequence. It may not be 
terminated with an EOF record. You may have attempted to ADD a non-object or 
non-library file to a library. 

filename, CHECKSUM ERROR 

The specified file contains a record that has an invalid checksum. Go back and 
generate the file again. 

filename, DUPLICATE SYMBOL IN INPUT 

You have attempted to ADD a file that contains a PUBLIC symbol that already 
exists in the library. 

filename, ILLEGAL RECORD FORMAT 

The file specified in the command has an illegal format. The object file may contain 
a name that has more than 31 characters. The file may contain records in an 
improper order. 

filename(modname): NOT FOUND 

You have attempted to delete a non-existant module. You may have misspelled the 
name. 

filename, NOT LIBRARY 

The specified file is not a library. 

filename, OBJECT RECORD TOO SHORT 
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The specified file contains a record of insufficient length. 

filename, PREMATURE EOF 

The EOF record occurred before the length of the file indicated it should. 

LEFT PARENTHESIS EXPECTED 
partial command image 

There is a missing left parenthesis "(" in the command. 

mod name- ATTEMPT TO ADD DUPLICATE MODULE 

The specified module already exists in the library. 

MODULE NAME TOO LONG 
partial command image 

The specified module name exceeds 31 characters. 

RIGHT PARENTHESIS EXPECTED 
partial command image 

There is a missing right parenthesis ")" in the command. 

symbol- PUBLIC SYMBOL ALREADY IN LIBRARY 

You attempted to add a module that contains a PUBLIC symbol that already exists 
in the library. 

'TO' EXPECTED 
partial command image 

The TO file is not specified in the AD D ·command. 

UNRECOGNIZED COMMAND 

An illegal or misspelled command (Le., not ADD, CREATE, DELETE, EXIT, or 
LIST) was entered. 

Editor Error Messages 
The Editor issues the following error messages: 

"n" ILLEGAL IN THIS CONTEXT 

The "n" represents an alphanumeric character that is not an Editor command. Any 
commands that precede the illegal character are executed. Any commands that 
follow the illegal character are not executed. 

CANNOT FIND "text" 
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The "text" represents a search argument in an F or S command that was not found 
in the file, from the pointer location to the end. When this message is displayed, the 
pointer location is not changed by the F or S command. If any commands follow the 
For S command in a command string, they are not executed. 

ITERATION STACK FAULT 

This message is issued when command string iterations are nested more than eight 
deep. None of the nested commands are executed. Any commands .that preceded the 
first iteration string are executed. Any commands that follow the outer iteration 
string are not exectuted. 



APPENDIX D 
ISIS-II SAMPLE PROGRAMS-TYPE 

This appendix describes two programs-one written in PL/M, one written in 
8080/8085 Assembly Language, with identical functions. Both programs allow you 
to type a file to the :CO: device by specifying: 

TYPE filename 

rather then 

COPY filename to :Co: 

The PL/M program must be compiled and linked with SYSTEM.LIB and 
PLM80.LIB and located to an actual memory location before it can be executed. 
The assembly language program must be assembled, linked to SYSTEM.LIB and 
located to an actual memory location before it can be executed. 

PL/M Version of TYPE 

TYPE: 
DO; 

OPEN: 

DECLARE BUFFER(128) BYTE; 
DECLARE ACTUAL$COUNT ADDRESS; 
DECLARE STATUS ADDRESS; 
DECLARE AFT$IN ADDRESS; 
DECLARE READ$ACCESS LITERALLY '1'; 

PROCEDU RE (AFT, FILE ,ACCESS, MODE ,STATUS) EXTERNAL; 
DECLARE (AFT ,FILE,ACCESS,MODE,STATUS) ADDRESS; 

ENDOPEN; 

CLOSE: 
PROCEDURE (AFT,STATUS) EXTERNAL; 

DECLARE (AFT,STATUS) ADDRESS; 
END CLOSE; 

READ: 
PROCEDURE (AFT,BUFFER,COUNT,ACTUAL,STATUS) EXTERNAL; 

DECLARE (AFT, BU FFER ,COU NT ,ACTUAL,ST ATUS) ADDRESS; 
END READ; 

WRITE: 
PROCEDURE (AFT,BUFFER,COUNT,STATUS) EXTERNAL; 

DECLARE (AFT,BUFFER,COUNT,STATUS) ADDRESS; 
ENDWRITE; 

EXIT: 
PROCEDURE EXTERNAL; 
END EXIT; 

ERROR: 
PROCEDURE (ERRNUM) EXTERNAL; 

DECLARE (ERRNUM) ADDRESS; 
END ERROR; 
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END; 

/* 

*/ 

READ THE CONSOLE FILE TO GET THE PARAMETER STRING. 
FOR THIS EXAMPLE, THE COMMAND ENTERED IS 

TYPE ASM.LST(CR)(LF) 

ATTHIS POINT, THE CONSOLE INPUT BUFFER CONTAINS 

ASM.LST(CR)(LF) 

CALL READ(1 ,.BUFFER,128,.ACTUAL$COUNT,.STATUS); 
CALL OPEN(.AFT$IN,. BU FFER ,READ$ACCESS,O, .STA TUS); 

IF STATUS> ° THEN CALL ERROR(STATUS); 
/* 

THE FILE ASM.LST IS NOW OPEN FOR INPUT. 
*/ 

ACTUAL$COUNT = 1; 
DO WHILE ACTUAL$COUNT < > 0; 

CALL READ( AFT$IN, .BUFFER, 128, .ACTUAL$COUNT, .STATUS); 

IF STATUS> ° THEN CALL ERROR(STATUS); 
CALL WRITE(O, .BUFFER, ACTUAL$COUNT, .STATUS); 

IF STATUS> ° THEN CALL ERROR(STATUS); 
END; 

CALL WRITE (O,.('COPY COMPLETED', ODH, OAH), 16, .STATUS) 

CALL CLOSE(AFT$IN, .STATUS); 

IF STATUS> ° THEN CALL ERROR(STATUS); 
CALL EXIT; 

8080/8085 Assembly Language Version of TYPE 

OPEN 
CLOSE 

READ 
WRITE 

EXIT 
ERROR 

BEGIN: 

Sample Program 

EOU 

EOU 
EOU 

EOU 
EOU 

EOU 

EXTRN 

° 1 

3 
4 
9 
12 

ISIS 

CSEG ;BEGINNING OF CODE SEGMENT 

LXI 

MYI 
LXI 

CALL 

SP,STCKA+4 
C,READ 
D,RBLK 

ISIS 
LOA STATUS 

ORA A 
JNZ ERR 

MYI 
LXI 
CALL 

C,OPEN 
D,OBLK 

ISIS 
LOA STATUS 

; READ THE CONSOLE 

; OPEN THE INPUT FILE 

ISIS-II User's Guide 
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ORA A 
JNZ ERR 
LHLD AFT 
SHLD CAFT 

LOOP: 
MVI C,READ ; READ THE INPUT FILE 
LXI D,RBLK 
CALL ISIS 
LOA STATUS 
ORA A 
JNZ ERR 
LHLD ACTUAL 
MOV A,H 
ORA L 
JZ DONE 
MVI C,WRITE ; WRITE TO THE CONSOLE 
LXI D,WBLK 
CALL ISIS 
LOA STATUS 
ORA A 
JNZ ERR 
JMP LOOP 

DONE: 
MVI C,CLOSE ; CLOSE THE INPUT FILE 
LXI D,CBLK 
CALL ISIS 
MVI C,EXIT ; NORMAL EXIT 
LXI D,XBLK 
CALL ISIS 

ERR: 
MVI C,ERROR ; ERROR MESSAGE 
LXI D,EBLK 
CALL ISIS 
MVI C,EXIT ; ERROR EXIT 
LXI D,XBLK 
CALL ISIS 

DSEG ; BEGINNING OF DATA SEGMENT 
OBLK: 

DW AFT 
OW BUFFER 
OW 1 ; READ ACCESS 
DW 0 ; NO ECHO 
DW STATUS 

CBLK: 
CAFT: OS 2 

DW STATUS 

RBLK: 
AFT: DW 

OW BUFFER 
OW 128 
OW ACTUAL 
DW STATUS 
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WBLK: 
OW 0 
OW BUFFER 

ACTUAL: OS 2 
OW STATUS 

XBLK: 
OW STATUS 

EBLK: 
STATUS: OS 2 

OW STATUS 

BUFFER: OS 128 

STCKA: OS 4 

ENO BEGIN 
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Table E-l. ASCII Code List . 

Decimal Octal Hexadecimal Character Decimal 

0 000 00 NUL 64 
1 001 01 SOH 65 
2 002 02 STX 66 
3 003 03 ETX 67 
4 004 04 EOT 68 
5 005 05 ENQ 69 
6 006 06 ACK 70 
7 007 07 BEL 71 
8 010 08 BS 72 
9 011 09 HT 73 

10 012 OA LF 74 
11 013 OB VT 75 
12 014 OC FF 76 
13 015 00 CR 77 
14 016 OE SO 78 
15 017 OF SI 79 
16 020 10 OLE 80 
17 021 11 OC1 81 
18 022 12 OC2 82 
19 023 13 OC3 83 
20 024 14 OC4 84 
21 025 15 NAK 85 
22 026 16 SYN 86 
23 027 17 ETB 87 
24 030 18 CAN 88 
25 031 19 EM 89 
26 032 1A SUB 90 
27 033 1B ESC 91 
28 034 1C FS 92 
29 035 10 GS 93 
30 036 1E RS 94 
31 037 1F .US 95 
32 040 20 SP 96 
33 041 21 ! 97 
34 042 22 " 98 
35 043 23 # 99 
36 044 24 $ 100 
37 045 25 0/0 101 
38 046 26 & 102 
39 047 27 103 
40 050 28 ( 104 
41 051 29 ) 105 
42 052 2A * 106 
43 053 2B + 107 
44 054 2C , 108 
45 055 20 - 109 
46 056 2E 110 
47 057 2F I 111 
48 060 30 0 112 
49 061 31 1 113 
50 062 32 2 114 
51 063 33 3 115 
52 064 34 4 116 
53 065 35 5 117 
54 066 36 6 118 
55 067 37 7 119 
56 070 38 8 120 
57 071 39 9 121 
58 072 3A 122 
59 073 3B , 123 
60 074 3C < 124 
61 075 3D = 125 
62 076 3E > 126 
63 077 3F ? 127 

Octal 

100 
101 
102 
103 
104 
105 
106 
107 
110 
111 
112 
113 
114 
115 
116 
117 
120 
121 
122 
123 
124 
125 
126 
127 
130 
131 
132 
133 
134 
135 
136 
137 
140 
141 
142 
143 
144 
145 
146 
147 
150 
151 
152 
153 
154 
155 
156 
157 
160 
161 
162 
163 
164 
165 
166 
167 
170 
171 
172 
173 
174 
175 
176 
177 

APPENDIX E I 
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Hexadecimal Character 

40 @ 
41 A 
42 B 
43 C 
44 0 
45 E 
46 F 
47 G 
48 H 
49 I 
4A J 
4B K 
4C L 
40 M 
4E N 
4F 0 
50 P 
51 Q 
52 R 
53 S 
54 T 
55 U 
56 V 
57 W 
58 X 
59 Y 
5A Z 
5B [ 
5C \ 
50 ] 
5E A 
5F -
60 , 

61 a 
62 b 
63 c 
64 d 
65 e 
66 f 
67 9 
68 h 
69 i 
6A j 
6B k 
6C I 
60 m 
6E n 
6F 0 
70 P 
71 q 
72 r 
73 s 
74 t 
75 u 
76 v 
77 w 
78 x 
79 Y 
7A z 
7B { 
7C I 

70 } 
7E -
7F DEL 
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Table E-2. ASCII Code Definition 

Abbreviation Meaning 
Decimal 

Code 

NUL NULL Character 0 
SOH Start of Heading 1 
STX Start of Text 2 
ETX End of Text 3 
EOT End of Transmission 4 
ENQ Enquiry 5 
ACK Acknowledge 6 
BEL Bell 7 
BS Backspace 8 
HT Horizontal Tabulation 9 
LF Line Feed 10 
VT Vertical Tabulation 11 
FF Form Feed 12 
CR Carriage Return 13 
SO ,Shift Out 14 
SI Shift In 15 

DLE Data Link Escape 16 
DC1 Device Control 1 17 
DC2 Device Control 2 18 
DC3 Device Control 3 19 
DC4 Device Control 4 20 
NAK Negative Acknowledge 21 
SYN Synchronous Idle 22 
ETB End of Transmission Block 23 
CAN Cancel 24 
EM End of Medium 25 

SUB Substitute 26 
ESC Escape 27 
FS File Separator 28 
GS Group Separator 29 
RS Record Separator 30 
US Unit Separator 31 
SP Space 32 

DEL Delete 127 
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*, 3-41 
/ /4-14 
/ common name/, 4-14 
1,3-7 
:,2-4 
:BB:, 2-5 
:CI:, 2-4 
:CO:, 2-4 
:Fn:,2-4 
:HP:, 2-4 
:HR:, 2-4 
:I1:, 2-5 
:Ll:, 2-5 
:LP:, 2-4 
:01:,2-5 
:Pl:, 2-5 
:P2:, 2-5 
:Rl:, 2-5 
:R2:, 2-5 
:TI:, 2-4 
:TO:, 2-4 
:TP:, 2-4 
:TR:, 2-4 
:VI:, 2-4 
:VO:, 2-4 

A command 
Editor, 3-53 
Monitor, 6-4 

A switch of FORMAT command, 3-13 
aborting commands, Editor, 3-41 
absolute binary format, 2-3 
absolute code 

converted from binary code, 3-38 
converted from hexadecimal code, 3-39 

absolute object module, 4-3 
absolute information, 4-3 
accepting interrupts, 7-2 
accessing 

devices, 2-5 
files, 2-5 

ADD command, 4-18 
addressing relative, 4-4 
AFTN, 5-8 
aids, user, 3-1 
angle brackets, 3-54 
append command, 3-53 
arithmatic with hex, 6-16 
ASCII Codes, E-l 
ASEG, 4-3 
ASM80, 4-1 
assembler, 1-2 
assembler and relocation, 4-21 
assembly language calls, 5-6 
assign command, 6-4 
asterisk (*), 3-41 
ATTRIB command, 3-37 
ATTRIB system call, 5-20 
attributes, 3-6 

attributes, change 
from console, 3-37 
with system call, 5-21 

B command, 3-44 
B switch of COPY command, 3-31 
base address, 4-2 
BB (byte bucket), 2-5 
beginning of text command, 3-44 
binary code, converting to absolute 

object, 3-38 
BINOBJ command, 3-38 
blocks, 3;.5 
BOOT switch, 2-7 
breakpoint, 6-14 
buffer use by SUBMIT, 3-25 
byte bucket (:BB:), 2-5 
byte relocation, 4-22 

C command, 3-45 
C switch of COpy command, 3-21 
calls, system 

ATTRIB,5-20 
CI,5-28 
CLOSE,5-15 
CO, 5-29 
CONSOL, 5-22 
CSTS, 5-37 
DELETE,5-18 
ERROR,5-24 
EXIT, 5-26 
IOCHK,5-40 
IODEF,3-39 
IOSET,5-42 
LO,5-32 
LOAD,5-25 
MEMCHK, 5-42 
OPEN,5-8 
PO,5-31 
READ,5-9 
RENAME, 5-19 
RESCAN,5-14 
RI,5-30 
SEEK,5-12 
SPATH,5-16 
UI,5-33 
UO,5-35 
UPPS, 5-38 
WHOCON, 5-23 
WRITE,5-10 

care of disks, 2-6 
carriage return and line feed 

characters, 3-42 
change console device, 5-22, 5-42 
change disk file attributes, 5-20 
change disk file name, 5-19 
changing disk file attributes, 3-37 
character command, 3-45 
characteristics, recording disk, 3-5 
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CI (device), 2-4 
CI (system call), 5-28 
CLOSE,5-15 
closing files, 2-5, 5-16 
CO (device), 2-4 
CO (system call), 5-29 
CODE,4-13 
code conversion commands 

BINOBJ, 3-38 
HEXOBJ, 3-39 
OBJHEX, 3-39 

CODE segment, 4-2 
COLUMNS, (number), 4-12 
command 

aborting, Editor, 3-41 
categories, Monitor, 6-3 
entry, Editor, 3-41 
entry, Monitor, 6-1 
line, reading, 5-4 
parameters, Editor, 3-41 
sequence definition file, 3-24 
string iterations, 3-54 
syntax 

Editor, 3-42 
ISIS-II,3-10 
Monitor, 6-1 

commands 
ATTRIB, 3-37 
BINOBJ, 3-38 
COPY, 3-28 
DEBUG,3-23 
DELETE, 3-34 
DIR,3-26 
EDIT,3-40 
Editor 

A,3-53 
B,3-44 
C,3-45 
D,3-49 
E,3-51 
F,3-46 
I, 3-47 
K,3-49 
L,3-45 
M,3-53 
Q,3-52 
S,3-48 
T,3-50 
W,3-52 
Z,3-44 

FIXMAP, 3-14 
FORMAT,3-12 
HDCOPY, 3-32 
HEXOBJ,3-39 
IDISK,3-1O 
LIB,4-17 

ADD,4-18 
CREATE,4-18 
DELETE,4-18 
EXIT,4-19 
LIST,4-19 

LINK,4-7 
LOCATE,4-1O 
Monitor 

A,6-4 
D,6-6 

E,6-12 
F,6-7 
G,6-14 
H,6-16 
M,6-7 
N,6,-13 
Q,6-5 
R,6-11 
S,6-8 
W,6-12 
X, 6-9, 6-10 

OBJHEX, 3-39 
RENAME, 3-36 
SUBMIT, 3-24 

common segments 4-3 
compiler, 1-2 
composition, system, 2-1 
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configuration commands, Monitor, 6-3 
Configurations, supported, 2-1 
CONSOL, 5-22 
console 

assignment, 5-22, 5-42 
changing, 6-4 
current, 3-2 
initial system, 3-2 
input, 5-28 
input status, 5-37 
output, 5-32 
resuming output, 3-2 
stopping output, 3-2 
system, 3-2 
user aids, 3-1 

content, disk directory, 3-6 
continuation lines, 4-8, 4-11 
control characters 

control/c, 3-41 
control/ e, 3-24 
control/i, 3-43, 3-47 
control/p, 3-1 ,5-4 
control/ q, 3-2 
control/r, 3-1 ,5-4 
control/s, 3-2 
control/x, 3-1 ,5-4 
control/z, 3-2,5-4 

control descriptions 
LINK,4-7 
LOCATE, 4-11 

control/c, 3-41 
control/e, 3-24 
control/i, 3-43, 3-47 
control/p, 3-1 ,5-4 
control/ q, 3-2 
control/r, 3-1 ,5-4 
control/s, 3-2 
control/x, 3-1 ,5-4 
control/z, 3-2 ,5-4 
conversion commands 

BINOBJ, 3-38 
HEXOBJ, 3-39 
OBJHEX, 3-39 

converting 
absolute object code to 

hexadecimal, 3-39 
binary code to absolute object code, 3-38 
hexadecimal code to absolute object 

code, 3-39 
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COpy command. 3-28 
COPY command switches, 3-30 
copying a disk file, 3-28 
copying a hard disk file, 3-32 
COUNT,3-19 
CPU registers, 6-9 
CREATE,4-18 
creation and mangement of files,)-1 
CRT terminal, 1-1 
CSD,3-24 
CSEG,4-2 
CSTS, 5-37 
current system console, 3-2 

Dcommand 
Editor, 3-49 
Monitor,6-6 

DATA,4-14 
data segment, 4-2 
data, reading from disk, 3-53 
DEBUG command, 3-23 
debug mode, 3-3 
debug toggle, 3-3 
debugging and processing errors, 3-3 
decimal to hexadecimal conversion, B-1 
DELETE (LIB command), 4-18 
DELETE (system call), 5-18 
DELETE command, 3-34 
delete characters, 3-49 
delete file from directory, 5-18 
deleting a disk file, 3-34 
descriptions of LOCATE controls 

I 1,4-14 
I common name/, 4-14 
CODE, 4-14 
COLUMNS (number), 4-12 
DATA,4-14 
LINES, 4-13 
MAP, 4-11 
MEMORY, 4-14 
NAME,4-14 
NOPRINT,4-12 
ORDER,4-13 
PRINT,4-12 
PUBLICS, 4-13 
PURGE,4-13 
RESTARTO, 4-15 
STACK,4-14 
ST ACKSIZE, 4-15 
START,4-15 
SYMBOLS, 4-12 

determine console assignment 5-23,5-40 
determining memory space 

from console, 3-53 
from program, 5-42 

device 
accessing, 2-5 
designations, 2-4 
management, 2-3 
name format, 2-3 
names, system, 2-4 

different source languages, using, 4-4 
DIR command, 3-26 
directory 

content, disk, 3-6 

listing command, 3-26 
maintenance calls, 5-19 

disk 
addressing, 2-5 
care, 2-6 
directory content, 3-6 
directory listing command, 3-26 
directory maintenance calls, 5-19 
drives, 1-1,2-1 
errors, 3-3 
file attribute changing, 3-37 
file copying, 3-28 
file deletion, 3-34 
file marker, positioning, 5-12 
file renaming, 3-36 
files, 1-2 
format, 3-10, 3-12 
formatting commands, 3-10, 3-12 
hard platter, 2-2 
initialization command, 3-10 
maintenance commands, 3-10 
operating system, 1-1 
organization, 3-5 
recording characteristics, 3-5 
reading data, 3-53 

display command, 6-6 
double density disks, 2-1 
DSEG,4-2 

Ecommand 
Editor, 3-51 
Monitor, 6-12 

easier debugging and program 
modification, 4-4 

echo file, 5-8 
EDIT command, 3-40 
editing, 2-3 
editing characters, 5-4 
editing, line, 3-1 
Editor 

command aborting, 3-41 
command entry, 3-41 
command parameters, 3-41 
commands 

A,3-53 
B,3-44 
C,3-45 
D,3-49 
E,3-51 
F,3-46 
I, 3-47 
K,3-49 
L,3-45 
M,3-53 
Q,3-52 
S,3-48 
T,3-50 
W,3-52 
Z,3-44 

error messages, C-9 
formatting characters, 3-41 
functions, 3-40 
activating, 3-42 
saving your work, 3-51 
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terminating a session, 3-51 
using, 3-40 

end of file command, 6-7 
end of file control, 3-2 
end of text command, 3-44 
entry error, Monitor, 6-2 
ERROR,5-24 
error message output, 5-24 
error messages 

Editor, C-9 
ISIS-II, C-l 
LIB, C-7 
LINK, C-4 
LOCATE, C-5 

error processing and debugging, 3-3 
ERRORS, 3-21 
execute command, 6-14 
executing the Editor, 3-40 
execution commands, program, 3-22 
execution of program under Monitor, 3-23 
execution, non-interactive, 3-23 
EXIT (FIXMAP), 3-20 
EXIT (LIB command), 4-19 
EXIT (system call), 5-26 
exit command, 3-51 
extension, 2-4 
external references and public symbols, 4-5 

Fcommand 
Editor, 3-46 
Monitor, 6-7 

F switch of DIR command, 3-27 
FO parameter of A TTRIB command, 3-37 
Fl parameter of ATTRIB command, 3-37 
faster program development, 4-3 
fatal errors, 3-3 
file 

accessing, 2-5 
attribute changing, 3-37 
attributes, 3-6 
blocks, 3-6 
character coding, 3-5 
control commands, 3-26 
copying, 3-28 
creation and management, 3-1 
deletion, 3-34 
extensions, 2-4 
from memory, 5-9 
input! output calls, 5-7 
length,3-6 
marker, positioning, 5-12 
name format, 2-3 
name, change, 3-36, 5-19 
names, wild card, 3-7 
renaming, 3-36, 5-19 
saving, 3-51 
to memory, 5-9 
types, 2-4 
typing, 3-50 

filename, 3-6 
filename command, 3-22 
filename format, 2-4 
files, disk, 1-2 
files, initializing for 1/0, 5-8 
fill command, 6-7 
find command, 3-46 

flexible disk care, 2-6 
start-up, 2-8 

FIXMAP, 3-14 
commands, 3-15 

Mark,3-16 
Free, 3-17 
List~ 3-18 
Count, 3-19 
Record,3-19 
Quit, 3-20 
Exit, 3-20 
Errors, 3-21 
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FOR parameter of DIR command,3-26 
format attribute, 3-6 
FORMAT command, 3-12 
format of filename, 2-3 
format of ISIS-II commands, 3-10 
format, name, 2-4 
formatting characters, Editor 3-42 
formatting nonsystem disks, 3-9 
formatting system disks, 3-10, 3-12 
FORT80, 4-1 
FREE, 3-17 
front panel, 2-7 
functions of the Editor, 3-40 

G command, 6-14 
gap, 4-9 
getting started with ISIS-II, 2-1 
go command, 6-14 

Hand L registers and memory pages, 4-21 
H command, 6-16 
hard disk, 2-2 
hardware configuration, 1-1 
HDCOPY command, 3-32 
hexadecimal 

arithmatic, 6-16 
code, converting to absolute object 

code, 3-38 
command, 6-16 
format, 2-3 
paper tape format, A-I 
to decimal conversion, B-1 

HEXOBJ command, 3-39 
how LOCATE locates segments, 4-15 
HP,2-4 
HR,2-4 

I command, 3-47 
I switch of DIR command, 3-27 
1/0 

configuration commands, 6-3 
device management, 2-3 
interface, 2-2 
operations, terminate, 5-15 

10 parameter of A TTRIB command, 3-37 
Ii,2-5 
11 parameter of ATTRIB command, 3-37 
IDISK command, 3-10 
In-Circuit Emulators, 1-1 
initial system console, 3-2 
initialization command, disk, 3-10 
initialization of mask register, 7-1 
initializing (formatting) disks, 2-2 ,3-10 
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initializing files for I/O, 5-8 
inpage relocation, 4-22 
input! output calls, 5-7 
insert command, 3-46 
inserting text, 3-47 
Intellec MDS, 1-1 
Intellec Monitor, 6-1 
Intellec series II, 1-1 
interations of command strings, 3-54 
interfaces peripheral, 1-1 
interrupt 

acceptance, 7-2 
mask register, 7-2 
processing, 7-1 
removal, 7-2 
switches, 3-3 

intersegment references, 4-5 
intra segment references, 4-5 
introduction, 1-1 
invisible attribute, 3-6 
IOCHK,5-40 
IOSET,5-42 
ISIS-II command format, 3-10 
ISIS-II commands 

ATTRIB, 3-37 
BINOBJ, 3-38 
COPY, 3-28 
DEBUG,3-23 
DELETE, 3-34 
DIR,3-26 
EDIT,3-40 
Editor 

A,3-53 
B,3-44 
C,3-45 
D,3-49 
E,3-51 
F,3-46 
I, 3-47 
K,3-49 
L,3-45 
M,3-53 
Q,3-52 
S,3-48 
T,3-50 
W,3-52 
Z,3-44 

FORMAT,3-12 
Functions, 1-2 
HEXOBJ, 3-39 
IDISK,3-lO 
LIB,4-17 

ADD,4-18 
CREATE,4-18 
DELETE,4-18 
EXIT,4-19 
LIST,4-19 

LINK,4-7 
LOCATE,4-1O 
Monitor 

A,6-4 
0,6-6 
E,6-12 
F,6-7 
G,6-14 
H,6-16 

M,6-7 
N,6-13 
Q,6-5 
R,6-11 
S,6-8 
W,6-12 
X, 6-9,6-10 

OBJHEX, 3-39 
RENAME,3-36 
SUBMIT,3-24 

ISIS-II resident area, 5-1 
ISIS-II system calls 

ATTRIB, 5-20 
CI,5-28 
CLOSE,5-15 
CO,5-29 
CONSOL, 5-22 
CSTS, 5-37 
DELETE,5-18 
ERROR,5-24 
EXIT,5-26 
IOCHK,5-40 
IOSET,5-42 
LO,5-32 
LOAD, 5-25 
MEMCK,5-42 
OPEN,5-8 
PO,5-31 
READ,5-9 
RENAME,5-19 
RESCAN,5-14 
RI,5-30 
SEEK,5-12 
SPATH,5-16 
UI,5-33 
UO,5-35 
UPPS, 5-38 
WHOCON,5-23 
WRITE,5-10 

K command, 3-49 
kill line command, 3-49 

L command, 3-45 
Ll,2-5 
language translations, 1-2 
length,3-6 
LIB command, 4-17 
LIB commands 

ADD,4-18 
CREATE, 4-17 
DELETE,4-18 
EXIT,4-19 
LIST,4-19 

librarian, 4-17 
libraries, use of, 4-6 
library files, 4-6 
line 

command, 3-45 
edit buffer, reading, 5-3 
edited input files, 5-3 
editing, 3-1 
editing characters, 3-1 
printer, 1-1 
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LINES, 4-13 
LINK command, 4-7 

error messages, C-4 
fatal, C-4 
non-fatal, C-5 

link map, 4-8 
linkage and relocation, mechanics of, 4-4 
linked loading and program overlays, 4-20 
LIST,4-19 
LIST (FIXMAP), 3-18 
listing directory, command, 3-26 
LO,5-32 
LOAD,5-25 
LOCATE command, 4-10 
LOCATE control descriptions 

/ /, 4-14 
/ common name/, 4-14 
CODE,4-14 
COLUMNS (number), 4-12 
DATA,4-14 
LINES, 4-13 
MAP, 4-11 
MEMORY, 4-14 
NAME,4-14 
ORDER,4-13 
PRINT,4-12 
PUBLICS, 4-13 
PURGE,4-13 
RESTARTO,4-14 
STACK,4-14 
STACKSIZE,4-14 
START (address), 4-14 
SYMBOLS, 4-12 

LOCATE errors, C-5 
fatal, C-5 
non-fatal, C-7 

LOCATE map, 4-11 
LOCATE with default order, 4-15 
Locating with the default, ORDER control, 

and specific addresses, 4-15 
LP,2-4 

Mcommand 
Editor, 3-53 
Monitor, 6-6 

maintenance, directory calls, 5-18 
management and creation of files, 3-1 
management, I/O device, 2-3 
management, module, 2-3 
MAP parameter of link command, 4-8 
MAP, LINK, 4-8 
MAP, LOCATE, 4-11 
MARK,3-16 
MARKER,5-6 
mechanics of relation and linkage, 4-4 
MEMCK,5-42 
memory 

allocation, 4-1 
command, 3-53 
control commands, 6-6 
from file, 5-9 
organization, 5-1 
pages and Hand L registers, 4-21 
requirements, 1-1 
segment, 4-3 
space, determing, 3-53 

to file, 5-10 
usage, 2-2 

MEMORY control, 4-14 
merging files, 3-28 
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microprocessor memory allocation, 4-1 
minimum memory, 2-2 
modular program development, 4-3 
modular programming, 1-3 
module management, 2-3 
module name, 4-18 
Monitor 

calls 
CI,5-28 
CO, 5-29 
CSTS, 5-37 
IOCHK,5-40 
IOSET,5-42 
LO,5-32 
MEMCHK, 5-42 
PO, 5-31 
RI,5-30 
UI,5-23 
UO,5-35 
UPPS, 5-38 

command categories, 6-3 
command entry, 6-1 
commands 

A,6-4 
D,6-6 
E,6-12 
F,6-7 
G,6-14 
H,6-16 
M,6-7 
N,6-13 
Q,6-5 
R,6-11 
S,6-8 
W,6-12 
X, 6-9, 6-10 

entry errors, 6-2 
I/O configuration commands, 6-3 
I/O Interface routines, 5-27 
memory control commands, 6-5 
program execution under, 3-23 

move command, 6-7 
moving data, 5-9 

N command, 6-13 
N switch of COpy command, 3-30 
name format, 2-4 
NAME parameter of LINK command, 4-8 
names system devices 

:BB:, 2-5 
:CI:, 2-4 
:CO:, 2-4 
:Fn:, 2-4 
:HP:, 2-4 
:HR:, 2-4 
:11:,2-5 
:Ll:,2-5 
:LP:, 2-4 
:01:,2-5 
:Pl:,2-5 
:P2:, 2-5 
:Rl:, 2-5 
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:R2:, 2-5 
:Tl:, 2-4 
:TO:, 2-4 
:TP:, 2-4 
:TR:, 2-4 
:VI:, 2-4 
:VO:, 2-4 

nesting SUBMIT files, 3-24 
non-interactive program execution, 3-24 
nonfatal errors, 3-3 
nonstandard devices, 2-5 
nonsystem disk formatting, 3-10 
null command, 6-13 

01,2-5 
object file formats, 2-3 
object module, 4-4 
OBJHEX command, 3-39 
obtaining file information 5-16 
OPEN,5-8 
operating system, 1-1 
ORDER,4-13 
order of modules in an output file, 4-9 
organization of disks, 3-5 
organization of memory, 5-1 
overlay, 4-19 
overlay management, 4-19 

QUIT,3-20 

P switch of COPY command, 3-30 
P switch of DIR command, 3-27 
Pl,2-5 
P2,2-5 
page boundary, 4-24 
page relocation, 4-22 
paper tape 110 commands, 6-11 
paper tape punch, 1-1 
paper tape reader, 1-1 
parameter passing to SUBMIT, 3-24 
parameters, text Editor command, 3-43 
passing parameters to SUBMIT, 3-24 
pause switch 

COPY command, 3-30 
DELETE command, 3-34 
DIR command, 3-26 

peripheral devices, 1-1 
peripheral interfaces, 1-1 
PL/M,I-2 
PL/M calls, 5-6 
PLM80, 4-1 
PO,5-31 
pointer, text, 3-43 
position disk file marker, 5-12 
position file marker at beginning, 5-14 
power up, 2-7 
PRINT,4-12 
PRINT parameter of LINK command, 4-8 
printer, 1-1 
processing errors and debugging, 3-3 
processing interrupts, 7-1 
program 

development, 4-4 
execution calls, 5-25 
execution commands, 3-23 
execution under Monitor, 3-23,6-13 

execution, non-interactive, 3-24 
loading, 5-25 
overlays and linked loading, 4-20 
segments, 4-2 

public symbols and external references, 4-5 
PUBLICS, 4-13 
punch, 1-1 
punch output, 5-31 
PURGE,4-13 

Q command 
Editor, 3-52 
Monitor, 6-5 

Q switch 
of ATTRIB command, 3-37 
of COPY command, 3-30 
of DELETE command, 3-34 

query command, 6-5 
query switch 

of A TTRIB command, 3-37 
of COpy command, 3-30 
of DELETE command, 3-34 

question mark (?), 3-7, 3-30 
quit command, 3-52 

R command, 6-11 
Rl,2-5 
R2,2-5 
READ,5-9 
read command, 6-11 
reader, 1-1 
reader input, 5-30 
reading a command line, 5-4 
reading data from disk, 3-53 
reading from line edit buffer, 5-3 
RECORD,3-19 
recording characteristics, disk, 3-4 
references, external, 4-5 
references, inter segment, 4-5 
references, intrasegment,4-5 
register command, 6-9, 6-10 
relative addressing, 4-4 
relocatable object module, 4-2 
relocation, 4-4 
relocation and linkage, mechanics of, 4-4 
relocation types, 4-22 
relocation with the assembler, 4-22 
removing interrupts, 7-2 
RENAME command, 3-36 
RENAME system call, 5-19 
renaming a disk file, 3-36 
RESCAN,5-14 
reset button, 2-7 
RESTARTO, 4-14 
RI,5-30 
rubout, 3-1, 5-4 

S command 
Editor, 3-48 
Monitor, 6-8 

S switch 
of COPY command, 3-30 
of FORMAT command, 3-13 
of ID ISK command, 3-11 

SO parameter of ATTRIB command, 3-37 
SI parameter of ATTRIB command, 3-37 
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saving your work, 3-51 
sectors, 3-5 
SEEK,5-12 
segments, 4-2 
shared subprograms, 4-4 
single density disks, 2-1 
source program, 4-1 
single disk drive copying, 3-28 
SPATH,5-16 
STACK,4-14 
stack segment, 4-3 
STACKSIZE,4-15 
standard devices 

:BB:, 2-5 
:CI:,2-4 
:CO:, 2-4 
:Fn:, 2-4 
:HP:, 2-4 
:HR:, 2-4 
:11:,2-5 
:Ll:, 2-5 
:LP:, 2-4 
:01:,2-5 
:Pl:, 2-5 
:P2:, 2-5 
:Rl:, 2-5 
:R2:, 2-5 
:Tl:, 2-4 
:TO:, 2-4 
:TP:, 2-4 
:TR:, 2-4 
:Vl:, 2-4 
:VO:, 2-4 

START,4-15 
start-up procedure, 2-7 
starting the Editor, 3-40 
starting the system, 2-7 
STKLN,4-2 
storage, 2-2 
string. command iterations, 3-54 
SUBMIT command, 3-24 
SUBMIT files, preparing. 3-24 
substitute command 

Editor, 3-48 
Monitor, 6-8 

summary of system calls, 5-5 
switches, interrupt, 3-2 
SYMBOLS, 4-12 
syntax of system calls, 5-6 
system 

attribute, 3-6 
call syntax and usage, 5-6 
calls 

A TTRIB, 5-20 
CI,5-28 
CLOSE,5-15 
CO, 5-29 
CONSOL, 5-22 
CSTS, 5-37 
DELETE,5-18 
ERROR,5-24 
EXIT,5-26 
IOCHK.5-40 
IODEF,5-39 
IOSET,5-42 
LO,5-32 

LOAD,5-25 
MEMCHK, 5-42 
OPEN,5-8 
PO, 5-31 
REA-D,5-9 
RENAME, 5-19 
RESCAN,5-14 
RI,5-30 
SEEK,5-12 
SPATH,5-16 
UI,5-33 
UO,5-35 
UPPS, 5-37 
WHOCON,5-23 
WRITE,5-10 

calls. cautions, 5-7 
calls, summary, 5-5 
composition, 2-1 
console, 3-2 
designated device names. 2-5 
disk formatting, 3-10, 3-12 
start-up, 2-7 
operating, 1-1 
status routines, 5-37 

SYSTEM.LIB,5-6 

T command, 3-50 
TAB character, 3-42 
temporary files, 3-5 
terminate I/O operations, 5-15 
terminate program, 5-26 
terminating a line, 5-3 
terminating a session, 3-51 
text commands, 3-47 
Text Editor 

command entry, 3:-41 
command parameters, 3-41 
command string iteration, 3-54 
commands 

A,3-53 
B,3-44 
C,3-45 
D,3-49 
E,3-51 
F,3-46 
1,3-47 
K,3-49 
L,3-45 
M,3-53 
Q,3-52 
S,3-48 
T,3-50 
W,3-52 
Z,3-44 

errors, C-9 
formatting characters, 3-42 
functions, 3-40 
activating, 3-42 
saving your work, 3-51 
terminating a session, 3-51 
using, 3-40 

text pointer, 3-43 
Tl,2-4 
TO, 2-4 
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TO parameter 
of COPY command, 3-30 
of DIR command, 3-26 
of RENAME command, 3-36 

top of memory, 5-42 
TP,2-4 
TR,2-4 
tracks, 3-5 
transferring data, 5-7 
TTY, 1-1 
TYPE program, D-l 
type command, 3-50 
types of disk files, 1-3 
typing a file, 3-50 

V switch of COPY command, 3-30 
VI, 5-33 
universal PROM programmer, 1-1 
unsatisfied external reference, 4-5 
unsatisfied module, 4-5 
VO,5-35 
VPP 

input, 5-33 
output, 5-35 
status, 5-38 

VPPS, 5-38 
use of different source languages, 4-4 
use of ISIS-II by other programs, 5-1 

use of libraries, 4-6 
user aids, 3-1 
using ISIS-II commands, 3-8 
using the Text Editor, 3-40 
utility command, 6-16 

VI,2-4 
VO,2-4 

Wcommand, 
Editor, 3-50 
Monitor, 6-12 

WO parameter of A TTRIB command, 3-37 
WI parameter of ATTRIB command, 3-37 
WHOCON,5-23 
wild card file names, 3-7, 3-30 
working with program modules, 4-1 
WRITE,5-1O 
write command 

Editor, 3-52 
Monitor, 6-12 

write-protect attribute, 3-6 

X command, 6-9, 6-10 

Z command, 3-44 
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