| Honeywell UTILITY PROGRAMS

SERIES 16 OP-16

SOFTWARE







Honeywell UTILITY PROGRAMS
SERIES 16 OP-16
SUBJECT:

Functions, Use, and Building Procedures of OP-16 Utility Programs within Hardware
Environment Supported by OP-16 Operating System.

INCLUDES UPDATE PAGES ISSUED AS ADDENDUM A, DECEMBER 1971.

DATE:
May 1971

ORDER NUMBER:
AB63, Rev. 0 (Previously M-445)

DOCUMENT NUMBER:
700130072519



PREFACE

This reference manual for programmers contains the information required to operate
the OP-16 Utility Programs through the Honeywell -supplied OP-16 Input/Output library,
in conjunction with the RTX-16 Real-Time Executive. The reader is assumed to have a
basic familiarity with Series 16 assembly language programming and to have read the
316/516 Programmers Reference Manual (Doc. No., 130072156) and the OP-16 Users Guide
(Doc. No. 70130072404).

An introductory section characterizes the two types of utility programs that can be
built (off-line and on-line), discusses the preconfigured basic utilities available to the user,
and shows the applicability of MINEX, an interrupt handler and supervisor program.
Section II provides detailed procedures for initiating, conversing with, terminating, abort-
ing, and editing the utility programs. Section III summarizes the system control, debugg-
ing, and transfer/verify functions currently available. Section IV, the longest part of the
manual, gives step-by-step operating/programming procedures for building the OP-16

utility programs.

For further information on the operating procedures of LDR-APM and PAL-AP, with

which the reader should be familiar, consult the Series 16 Operators Guide (Doc. No.

70130072165). All utility program components are listed in Binder Table of Contents for
OP-16 Operating System (Doc. No. 70181898311).

©1971, Honeywell Information Systems Inc. File No.: 1Al3
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SECTION 1
INTRODUCTION

OVERVIEW

This document describes the functions, use, and building procedures of the OP-16
Utility Programs. These programs provide a conversational interface between an
operator and the OP-16 operating system via an ASR-33 or ASR-35 teletype, within the

hardware environment supported by OP-16,

Using the program components provided, two types of utility programs can be built,
each to suit a given hardware environment and each to have all or part of the possible set
of functions. The two types are:

1. Off -line Utilities

2. On-line Utilities

OFF -LINE AND ON-LINE UTILITIES

The Off-line Utility Programs assume a single-program, single-interrupt environ-
ment at any given time and do not expect program interruptions. They provide off-line
program debugging tools;

data transfer/verify between a variety of storage devices and external
media.

The On-line Utility Programs run under the control of the RTX-16 executive and
provide on-line
program debugging tools;

data transfer/verify between a variety of storage devices and external
media;

optional operator control over the initiation and termination of periodic
programs and initiations of ''single shot'' programs;

control of the location and size of the core area available to the
operator for on-line manipulations;

printing and adjusting of the time of day.

Both the off- and on-line versions utilize the standard OP-16 drivers.

Each of the two types of OP-16 utilities may be configured to be fully core-resident,
or for core/mass-store systems, fully or partially mass-store-resident (Figure 1-1).

All components are provided in relocatable object format.
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The functions which may be incorperated in any of the versions are summarized in

Table 1-1 and are discussed in detail in Section III.

PRECONFIGURED BASIC UTILITIES

The modular construction of the utility programs allows the user to include or
exclude features to suit particular requirements and hardware environments. To aid the
user in building the desired utilities to meet a particular application, three library tapes
are supplied, each containing I/O subroutines, I1/O drivers, and functions (sequenced in
their loading order) required to build an off-line core-resident utility program. The capa-
bilities of each are described below:

OFLUT -1 is a core-resident off-line utility which supports the ASR
Keyboard/Printer and the High Speed Paper Tape Reader/
Punch. It includes functions shown in Table 1-1.

OFLUT-2 is a core-resident off-line utility which supports the ASR
Keyboard/Printer, the High Speed Paper Tape Reader/
Punch, and the 20-surface (Type 4650) or the 2-surface
(Type 4720) Moving Head Disk. It includes functions
shown in Table 1-1. It may be conveniently used to build
other disk-resident utilities or other programs.

OFLUT-3 is similar to OFLUT -2 except that it supports the Drum
Storage Unit (Type 931X).

Each of the above preconfigured basic utilities is punched in object form on a single
paper tape which contains all necessary program components in their appropriate loading
order. The programs may be loaded anywhere in core via LDR-APM. Once the off-line
utility program is built, it may be punched out by PAL-AP to obtain a self-loading paper

tape.
OP-16 UTILITIES
| l
OFF -LINE ON-LINE
]
PRECONFIGURED CONFIGURABLE CONFIGURABLE
BASIC UTILITIES UTILITIES UTILITIES
OFLUT-1 OFLUT-3
CORE -RESIDENT CORE-RESIDENT
OFLUT-2 (OFLCUP) (ONLCUP) -
CORE /MASS-STORE - CORE /MASS-STORE -
RESIDENT RESIDENT
(OFLMUP) (ONLMUP)
iz == T R = R T S el L LT TR T T

Figure 1-1. Versions of OP-16 Utility Programs
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MINEX

All OP-16 utility programs utilize the standard OP-16 I/O drivers which were
designed to run under the interrupt and priority control of the RTX-16 executive. In order
to utilize the "on-line" drivers off-line, a small interrupt handler and supervisor program
(MINEX]) is provided as a component of the off-line utility programs. MINEX allows only

sequential execution of programs and enables only one interrupt at any given time.

HARDWARE AND SOFTWARE REQUIREMENTS

The required hardware and software and the supported hardware are summarized in

Table 1-2,

CONVENTIONS USED IN MANUAL

The term mass store is used to describe the system moving head disk unit or drum
storage unit. The word segment refers to a 128-word block of core or mass store. The

term segmented program is used to describe a program which contains a core-resident

portion (called the root) and one or more mass-store-resident portions (called overlays),

which are brought into core only when required.

Octal numbers are preceded by an apostrophe or followed by the word "octal'’; e. g.,

'57 = 57 (octal).

Angle brackets [4 > :l enclose items which are variable in nature. The prefix I
is used to indicate that decimal numbers are required, and the prefix 'I to indicate that

octal numbers are required.

Parentheses indicate the contents of a given register. For instance, (A) = '333

means that the A register contains octal 333,

When the user response on the ASR is to be followed by a carriage return, the

symbol (CR) is used.
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SECTION II
USE

INITIATION
Once the utility programs are built in accordance with the Building Procedures

(Section IV) they may be initiated by performing the steps outlined below,

Off-line Utilities

1, Obtain the core address of location EXEC from the loading map
(refer to Section IV).

2 Set the MA/SI/RUN switch to SI.
Master clear

4, If the program was built in the normal mode, set (P) = EXEC.
If the program was built in the extended mode, set (P) = EXEC +1.

5. Set the MA/SI/RUN switch to RUN.
6. Depress the START pushbutton.

At this point the program goes into the ''receive command'' mode, causing SF= to

be typed on the ASR. It remains in this mode until a legitimate command is received.

On-line Utilities

After the RTX-16 executive is initialized as described in the OP-16 Users Guide,
typing a dollar sign ($) on the ASR places the utility program in the ''receive command"
mode, causing SF= to be typed on the ASR. It remains in this mode until a legitimate

command is received.

CONVERSATION

The operator may answer SF= either by typing in any of the legitimate commands
(refer to Section III)} or by terminating the conversation. Once the command line is
completed by a carriage return, the program performs the selected function and, after its
completion, returns to the '""receive command' mode, causing SF= to be typed on the ASR.
At this time the user may enter a subsequent command. The general command line for-
mats, function mnemonics, and device names are described here; parameters are dis-

cussed in detail in Section III.
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Command Line Formats

The two formats used in a system command line are presented below. The user

may supply information for two fields in format a and for three fields in format b.

a, SF = <FN> , <parameters> (CR)

b. SF =<FN> A <IDOD> A <parameters> (CR)
where SF=  is output by the program to indicate the 'receive command"
mode;
FN is a two-character function mnemonic entered by the user;
A indicates a single space output by the program to divide the
command line into fields;
1D is a two-character input device name entered by the user;
oD is a two-character output device name entered by the user;
(CR) indicates a carriage return entered by the user.

Function Mnemonics

The 11 function mnemonics used with format a of the command line are presented

in Table 2-1.

Table 2-1. Function Mnemonics
Mnemonic Description
PT Print Time
RT Replace Time
RP Request Program
CC Connect Clock
DC Disconnect Clock
RC Replace Core
FC Fill Core
S5C Search Core
PC Print Core
PL Print Core Protection Limits
RL Replace Core Protection Limits

Two function mnemonics are used with format b of the command line:

TR Transfer Data
VE  Verify Data

Device Names

Five device names are used for the variables ID and OD in format b of the command

line.

The allowable device names are presented in Table 2-2.

2-2
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Table 2-2. Device Names

Name Description
co Core
SM System Mass Store
PR Paper Tape Reader
PP Paper Tape Punch
MT Magnetic Tape

TERMINATION

The off-line utility programs may be terminated either during their execution or
after the completion of the last function simply by setting the MA/SI/RUN switch to SI.
The program may be placed again in the ''receive command' mode by repeating the steps

described previously on page 2-1,

The on-line utility programs may be terminated by typing an exclamation mark (!)
through the keyboard and, if necessary, terminating the field with a carriage return (CR).
At this time control is returned to the RTX-16 executive and the utility program remains
dormant until requested again by typing a dollar sign ($) through the ASR keyboard. If the
on-line utility program is mass-store-resident, the core area it occupied during execution

becomes available at this time for other programs.

ABORTION OF FUNCTIONS

In some cases the execution of the selected function may take some time (print core,
read tape, punch tape, etc.) and the operator may wish to terminate it before it runs to
completion. By setting sense switch 3 on the computer control panel, the following functions
may be aborted: print core (PC), search core (SC), and all transfer (TR) and verify (VE)
functions, except transfer between core and system mass store (TR COSM and TR SMCO).
After abortion of the function, the utility program goes into the ''receive command' mode

and displays SF= on the ASR.

COMMAND EDIT FEATURES

The utility programs recognize three control characters for command editing, when
typed as part of the command line: a slash (/), a commercial at (@) and a back arrow

(«< ). The use of these and other control characters is summarized in Table 2-3.
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Table 2-3. Keyboard Control Functions

Keyboard Function
Character On-line Utilities Off-line Utilities

When started by the EXEC, the
characters SF= are typed to
signify the ''receive command"
mode.

$ Requests the utility program.
|

Causes termination of the

utility program when typed at
any time the utility program

is expecting information.

! Deletes th'e: current line and causes a new SF= to be
printed.

- Deletes the current character.

@ Deletes the entry in the current field.

i Delimits the parameter field.

When typed as part
of a command line
beginning with SF

(CR) Terminates a command line.

l

ERROR DIAGNOSTICS

Errors detected and reported by the utility programs are summarized in Table 2 -4.
When any of these errors is detected, the current function is terminated, an error

message is printed, and the utility program returns to the ''receive command' mode after

printing SF=.
1/O errors detected by the device drivers are reported as follows.

On-line Utilities

The on-line Error Print program prints the appropriate I/O error message as
described in the OP-16 Users Guide and in the corresponding OP-16 Driver Manual. After

an I/O error, both the initiated function and the utility program are terminated.

Off-line Utilities

The utility program halts with the error code in the A register and the address of
location CALL#+1 in the B register. To continue using the utility program, it should be

reinitiated as described on page 2-1.
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Table 2-4. TUtility Program Messages

Message Meaning

SF= System is ready to receive function and other
parameters from the user.

FE Format or function error; parameter entered in-
correctly.

LE Limit error; attempt to modify core outside core
protection limits

HE Header error; incorrect header record for the
particular type of paper tape or magnetic tape
transfer.

CE Checksum error detected during a paper tape
function.

ME Magnetic tape error; magnetic tape driver could
not complete the requested operation, because of
a hardware malfunction.

ET End of tape; end of tape mark encountered on
magnetic tape.

EF End of file; end of file mark encountered on mag-

netic tape, indicating the file contains less than
the specified data.

EEe——————————— e e ———
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SECTION III
FUNCTIONS

This section describes the utility functions currently available. Other functions may

be provided in the future.

Table 3-1 lists some common abbreviations used to simplify the parameter field

descriptions. Other abbreviations have been described in Section IIL.

Table 3-1. Parameter Abbreviations

Abbreviation Description Variable Is

CSA Core Start Address Octal

CEA Core End Address Octal

DSA Mass Store Start Address Octal Segment Number

DEA Mass Store End Address Octal Segment Number

sC Segment Count Octal

Unit Magnetic Tape Unit Number 0-3

File Magnetic Tape File Number Octal

T

SYSTEM CONTROL FUNCTIONS

Print Time

SF=PT A (CR)

Prints the system time in (decimal) hours and minutes, based on the 24-hour

clock.

Replace Time
SF=RT A <hours>, <minutes> (CR)

Replaces the system time with the (decimal) hours and minutes specified.

Request Program

SF=RP A <name> (CR) or SF=RP A <name?>, <parameter> (CR)

Requests the execution of a program and optionally passes an octal parameter to it.

The program name can be any two ASCII characters.

Connect Clock

SF=CC p <name?>, <initial>, <interval>, <base> (CR)
3-1 #AB63



Connects a program to the system clock for automatic periodic execution. The name,

initial, interval, and base parameters are described in Table 3-2.

Table 3-2. Parameters for Clock Calls

Parameter Meaning

Name Name of program to be connected (two
ASCII characters).

Initial Time (decimal) until first execution (see
base parameter).

Interval Interval (decimal) between subsequent
executions (see base parameter).

Base Base frequency as follows:

0, Time until first execution is an abso-
lute time of day in minutes. Thereafter,
interval between executions is in minutes.

1, Time until first execution is in 50-ms
units. Interwval between executions is
in 50-ms units.

2, Time until first execution is in seconds.
Interval between executions is in seconds.

3, Time until first execution is in minutes.
Interval between executions is in minutes.

T e T T T S e T T T R T e e

Disconnect Clock

SF=DC Aﬂiname), <base> (CR)

Disconnects a program for the system clock. The name and base parameters are

defined in Table 3-2.

DEBUGGING FUNCTIONS

Replace Core
SF=RC 5, <CSA> (CR)

Prints and optionally replaces the contents of an area of core, starting at a speci-
fied address, depending on the user's response. Table 3-3 lists the possible responses

and the corresponding action taken. A typical printout is as follows:

SF=RC 10000
10000 123456 111111
10001 123456 »
10002 123456
10003 123456 /
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Table 3-3. Responses for Replace Core Function

Response Action
» (CR) Contents of the current address remain
unchanged and the next higher address is
examined.
< wvalue> (CR) The octal value specified is stored in the

current address and the next higher address
is examined.

{CR) Zero is stored in the current address and the
next higher address is examined.

/ (CR) The function is terminated.

—
Print Core

SF=PC p <CSA>, <CEA> (CR) or SF=PC , <CSA> (CR)

Prints the contents of a specified number of core locations, eight per line, in octal.
If the core end address (CEA) is omitted, only a single location will be printed. A typical

printout is shown below:

SF=PC 70007777
7000 7160 5000 11005 5022 07 7162 5023 11134
7010 105005 11133 25005 105005 11135 5024 11122 21117
7020 25005 103005 4 1 140723 11274 7154 105026
7030 11134 25026 105026 11133 25026 105026 101400 3043
7040 140100 11026 100000 25026 11135 s051 11122 21117

Fill Core
SF=FC& <CSA> , <CEA> , <wvalue> (CR)

Fills a specified block of core with a given octal value.

Search Core

SF=SC& <CSA> , <CEA> , <value> , <mask> (CR)

Searches a specified area of core for a given octal value under a mask. If a mask of
zero is specified, the entire word is tested. Whenever a match is found, the address and

its contents are printed as shown below:

SF=5C 7000s7777»7000,7000
7000 7160
7005 7246
026 7154
T4 177777
7107 107154
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Print Limits

SF=p
LQ(CR}
Prints the core protection limits. Utility functions are prevented from modifying
core locations outside these limits. The fourth and fifth words of Table XSPT in the

OP-16 Configuration Module contain the low and high limits, respectively.

Replace Limits

SF=RL A <low limit> , <high limit> (CR)

Replaces the core protection limits with those specified.

TRANSFER AND VERIFY FUNCTIONS

Transfer — Core to Mass Store

SF=TRp COSMp <CSA> , <DSA> , <SC> (CR)

Transfers a specified number of segments from core to the mass store.

Transfer — Mass Store to Core

SF=TRp SMCOp <CSA> , <DSA> , <SC> (CR)

Transfers a specified number of segments from the mass store into core.

Verify — Mass Store Against Core

SF=VEA SMCOp <CSA> , <DSA> , <S8C> (CR)

Verifies a specified number of segments on the mass store against core. Differences

are printed on the ASR in the following format:

SF=VE SMCOC 5000,477»1

5000 51782 0
5005 5257 0
5085 o 5155
5026 5230 0
5052 5243 0
5057 5245 0
5074 177777 11147
5075 0 5102
5076 0 11134

5077 105144 21131
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where column 1 is the core address;
column 2 is the core contents;

column 3 is the corresponding mass store contents.

Transfer — Core to Paper Tape

SF=TRA COPPp <CSA> , <CEA> (CR)

Transfers a specified area of core to paper tape according to the format described

in Appendix C.

Transfer — Paper Tape to Core

SF=TR  PRCOp (CR)

Transfers information from paper tape into the area of core from which it was

punched.

SF=TRAPRCOA<CSA> , <CEA> (CR)

Transfers information from paper tape into another specified area of core. Infor-
mation punched from the mass store may also be transferred to core by use of this form
of the command. The transfer terminates either when the core area is filled or when the

end-of -tape record is encountered.

Verify — Paper Tape Against Core
SF=VE, PRCO, (CR)

Verifies information from paper tape against the area of core from which it was

punched.

SF=VEAPRCOA<CSA> , <CEA> (CR)

Verifies information from paper tape against another specified area of core.
Information punched from the mass store may also be verified against core by use of this
form of the command. The verification terminates either at the core end address (CEA)

or when the end-of-tape record is encountered.

In both cases, differences are printed on the ASR in the following format:
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SF=VE PRCO 50005177
5057 5245 5255
5134 150322 150320
5145 42 41
5146 1 5363
5147 5514 5363
5160 533 527
5170 5472 5343
5173 5514 5363
5174 21336 21271
5175 100040 17362

where column 1 is the core address;
column 2 is the core contents;

column 3 is the corresponding tape contents.

Transfer — Mass Store to Paper Tape

SF=TRp SMPPA <DSA> , <DEA> (CR)

Transfers a specified number of segments from the mass store to paper tape

according to the format described in Appendix C.

Transfer — Paper Tape to Mass Store

SF=TRp PRSMp (CR)

Transfers information from paper tape to the mass-store segments from which it

was punched.

SF=TR ) PRSM 4, <DSA> , <DEA> (CR)

Transfers information from paper tape to other specified mass-store segments.
Information punched from core may also be transferred to the mass store by use of this
form of the command. The transfer terminates either at the end address (DEA) or when

the end-of-tape record is encountered.

Verify — Paper Tape Against Mass Store
SF=VE 5 PRSM.&{CR)

Verifies information from paper tape against the mass-store segments from which

it was punched.

SF=VE , PRSM <DSA> , <DEA> (CR)

A
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Verifies information from paper tape against other specified mass-store segments.
Information punched from core may also be verified against the mass store by use of this
form of the commmand. The verification terminates either at the end address (DEA) or
when the end-of-tape record is encountered. In both cases differences are printed on the

ASR in the following format:

SF=VE PRSM 477,477

A77 0 0 5172
a77 5 0 5174
477 25 5155 4
a77 26 0 5166
477 52 0 5211
477 57 0 5255
a77 74 11147 177777
477 75 5102 0
a77 76 11134 0
477 77 21131 105144

where column 1 is the mass-store segment number;
column 2 is the relative word within the segment (0-127);
column 3 is the mass-store contents;

column 4 is the corresponding tape contents.

Transfer — Core to Magnetic Tape

SF=TRp COMTA <unit> , <file> , <CSA> , <CEA> (CR)

Transfers a specified area of core to magnetic tape according to the format

described in Appendix C.

Transfer — Magnetic Tape to Core
SF=TRpAMTCOp<unit> , <file> (CR)

Transfers information from magnetic tape into the area of core from which it was

written.
SF:TRAMTCOa<unit> , <file> , <CSA> , <CEA> (CR)

Transfers information from magnetic tape into another specified area of core. The
transfer terminates either at the core end address (CEA) or when the end-of-file record

is encountered.

Verify — Magnetic Tape Against Core
SF=VE p MTCOp<unit> , <file> (CR)
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Verifies information from magnetic tape against the area of core from which it was

written,

SF=VE AMTCOp <unit> , <file> , <CSA> , <CEA> (CR)

Verifies information from magnetic tape against another specified area of core. The
verification terminates either at the core end address (CEA) or when the end-of-file record

is encountered,

In both cases, differences are printed on the ASR in the following format:

SF=VE MTCO 0,1,5000-5177
5000 5177 5172
5005 5237 5174
5026 5173 5166

5145 27 24
5146 1 4
5147 54g2 5466
5160 551 545
5166 3173 121162
5167 0 1

5170 177770 5446

where column 1 is the core address;
column 2 is the core contents;

column 3 is the corresponding magnetic tape contents.

Transfer — Mass Store to Magnetic Tape
SF=TR ASMMT 4 <unit> , <file> , <DSA> , <DEA> (CR)

Transfers a specified number of segments from the mass store to magnetic tape.

Transfer — Magnetic Tape to Mass Store
SF=TR A MTSMA <unit> , <file> (CR)

Transfers information from magnetic tape to the mass-store segments from which

it was written.
SF=TRAMTSMa4uni1:‘> , <file> , <DSA> , <DEA> (CR)

Transfers information from magnetic tape to other specified mass-store segments.
The transfer terminates either at the end address (DEA) or when the end-of-file record

is encountered.
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Verify — Magnetic Tape Against Mass Store

SFZVE&MTSMAéunit> , <file> (CR)

Verifies information from magnetic tape against the mass-store segments from

which it was written.
SF=VE \MTSMj <unit> , <file> , <DSA> , <DEA> (CR)

Verifies information from magnetic tape against other specified mass-store seg-
ments. The verification terminates either at the end address (DEA) or when the end-of-
file record is encountered.

In both cases, differences are printed on the ASR in the following format:

SF=VE MTSM 0,2,147,147

147 0 100040 177777
147 i 3204 0
147 2 25705 0
147 3 3314 0
147 4 5743 Q
147 S 100040 0
147 6 3221 105702
147 7 5710 141206
147 10 100040 11746
147 11 3215 105746

where column 1 is the mass-store segment number;
column 2 is the relative word within the segment (0-127);
column 3 is the mass-store contents;

column 4 is the corresponding magnetic tape contents.

SAMPLE PRINTOUT

A sample interchange between the user and system using some of the OP-16 utility

functions is presented in Figure 3-1 (for explanation refer to the text).
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SF=PT

0000
SF=RT 3,9
SF=PT
0309
SF=PL
3654 3655
SF=RL 7000,12777
SF=PL
7000 12777
SF=RC 6777
LE
SF=RC 7000
7000 177777 »
7001 o7/

SF=RC 12776
12776 177762
12777 177772

L

LE

SF=TR COPP 100147
SF=TR PRCO

LE

SF=VE PRCO

SF=PT

0312

Figure 3-1. Sample Interchange Using OP-16 Utility
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SECTION IV
BUILDING PROCEDURES

INTRODUCTION

This section contains detailed procedures for building OP-16 utility programs. It is
assumed that the user is sufficiently familiar with the operating procedures of LDR-APM

and PAL-AP, which are described in the Series 16 Equipment Operator's Guide, Order

No. BX48.

A summary of the various types of utility programs is included in Section I of this
manual (Figure 1-1), the functions available for each are listed in Table 1-1, and their

relevant characteristics are shows in Table 1-2.

The off-line versions of the OP-16 utility program, OFLCUP and OFLMUP, are
operated under the control of MINEX. These versions are relocatable and should be built
without using any sector 0 locations for cross-sector indirect links. MINEX has links to

several external programs, which are identified below:

Link Name External Program
KB Utility Program
AS ASR Driver
PR Paper Tape Reader Driver
PP Paper Tape Punch Driver
SM System Mass-Store Driver
MT Magnetic Tape Driver

The external programs identified above must be core-resident. During the building pro-
cedure for off-line versions, the KB and AS links must always be satisfied. The other
external program links can remain unsatisfied during loading if the device is not included
in the utility program. For example, the SM link need not be included if the utility does

not include the mass-store functions.

BUILDING PROCEDURE FOR OFLUT-1
The OFLUT-1 tape (Doc. No. 70183075521) contains 19 objects. The following simple

procedure will build an OFLUT-1 utility in four sectors (YA, YB, YC, and YD) specified

by the user. LDR-APM is assumed to be in core, with normal entrance at XX000,
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l. Insert OFLUT-1 in the paper tape reader.

2. Set (P)= XX000 (or XX006, if the program is to support systems with
more than 16K of core) and (A)=YA000. Load the first two objects
into sector YA,

s Set (P)=XX003 and (A)=YB000. Load the next two objects into sector YB.

4. Set (P)=XX003, (A)=YCO000, and (B)=YC770. Load the next six objects
into sector YC.

5. Set (P)=XX003, (A)=YDO000, and (B)=YD260. Load the next nine objects
into sector YD.

6. Obtain a memory map, (P)=XX002.
7. Use PAL-AP to punch a self-loading tape of OFLUT-1.

BUILDING PROCEDURE FOR OFLUT-2/OFLUT-3

OFLUT-2 and OFLUT-3 tapes (Doc. Nos. 70183076521 and 70183077521) both con-
tain 21 objects. The following simple procedure will build an OFLUT-2 or OFLUT-3 utility
in five sectors (YA, YB, YC, YD, and YE) specified by the user. LDR-APM is assumed
to be in core, with normal entrance at XX000.

1. Insert OFLUT-2 or OFLUT-3 in the paper tape reader.

2. Set (P)=XX000 (or XX006, if the program is to support systems with
more than 16K of core) and (A)=YA000. Load the first two objects
into sector YA.

3. Set (P)=XX003 and (A)=YBO000. Load the next two objects into sector YB,
4, Set (P)=XX003 and (A)=YCO000. Load the next object into sector YC,

5. Set (P)=XX003, (A)=YDO000, and (B)=YD770. Load the next five objects
into sector YD,

6. Set (P)=XX003, (A)=YE000, and (B)=YE550. Load the next eleven
objects into sector YE.

T. Obtain a memory map, (P)=XX002.
8. Refer to Appendix F.
9. Use PAL-AP to punch a self-loading tape of OFLUT -2 or -3,
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BUILDING PROCEDURE FOR OFLCUP

Program Structure

Two typical core layouts for OFLCUP are presented in Figures 4-la and 4-1b. The

procedure for building both is described below.

OFLCUP is constructed in consecutive sectors beginning at location YA000.

The figures are separated for clarity.

It is

assumed that LDR-APM is in core, with normal entrance at XX000, where XX represents

the highest sector occupied by the loader.

The following tapes are required by this procedure:

Tape Name

Document No.

MINEX 70183045321
ROOT-C 70183081321
TR-C 70183082321
OFLCT 70183084321
FCNLST-C 70183071521
IOD-C 70183092321
OP-C 70183091321
SUBR2-C 70183074521
SUBR1-C 70183072521
IOSLST 70183001521
BZ2-C 70183101321
ASRD-S 70181475321
or
ASRD-L 70181476321
HSRD 70181500321
HSPD 70181501321
MHSD 70181774321
or
DSUD 70181681321
Construction of OFLCUP
Perform the following steps in the order shown:
1. Load MINEX by setting (P)=XX000 (or XX006, if the program is to

support systems with more than 16K of core) and (A)=YAO000 and
pressing START.

2. If the system uses the ASR reader/punch, proceed to step 3.
ASRD-S by pressing START.

3.  Load ROOT-C by setting (P)=XX003, (A)=YB000, and (B)=YB770 and

pressing START.

4-3

Load
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10.

11,

12.
13.

14,
15.
16.
17,

18.

19‘
20.

Load TR-C by pressing START.
Load OFLCT by pressing START.

Load FCNLST-C by pressing START six times. Routines RC-C,
PC-C, and PL-C are loaded.

Load IOD-C by pressing START.

Load SUBR2-C by pressing START four times. Routines OE-C and
OD-C are loaded.

Load OP-C by setting (P)=XX003, (A)=YC000, and (B)=YC670 and
pressing START.

Load SUBR1-C by pressing START four times. Routines GET-C,
PUT-C, CMN-C, and CL-C are loaded.

Load routines AKPS and SMSS from IOSLST by pressing START twice.

If the system uses the high speed reader/punch, load routine HRPS
from IOSLST by pressing START. Then remove the tape from the
reader and proceed to step 14.

If the system uses the ASR reader/punch, move IOSLST forward by
hand to bypass routine HRPS. Then press START to load routine
ARPS.

Load B2-C by pressing START.

Load ASRD-L by setting (P)=XX003 and (A)=YDO00O and pressing
START. Proceed to step 17,

Load B2-C by pressing START.

Load HSRD by setting (P)=XX003 and (A)=YDO000 and pressing START.

Load HSPD by pressing START.

Load either MHSD (if the system contains a moving-head disk) or
DSUD (if the system contains a drum storage unit) by setting
(P)=XX003 and (A)=YEOQ0O and pressing START.

Obtain a memory map. A typical memory map is presented in
Figure 4-2 for YA=l and YE=5.

Refer to Appendix F.
Use PAL-AP to punch a self-loading tape of OF LCUP.
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(A)=YAO000

Sector YA

(P)=XX000 MINEX
or XX006 ASRD-S
(A)=YB000 Sector YB
(B)=YB770 ROOT-C
(P)=XX003 TR-C
OFLCT
RE O
PE.C FCNLST-C
PL-C
IOD-C
OE'C:]-—SUBRZ-C
R GG Sector YC
(B)=YC670 QP-C T el |
(P)=XX003 GET_Eﬂ
FUEC — SUBRL-C
CMN-C
c1.-G_J
AKPST
SMSS |—IOSLST
HRPS |
(A)=YDO000 Bese Sector YD
HSRD
(P)=XX003
HSPD
(A)=YE000 \ Sector YE
MHSD or DSUD '
(P)=XX003 /
Sector YF
—J

Figure 4-la. Typical Core Layout of OFLCUP with High Speed Paper Tape Functions
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Figure 4-1b.

12/71

(A)=YA000

(P)=XX003

(P)=XX000 MINEX
or XX006
(A)=YB00O
(B)=YB770 ROOT-C
(P)=XX003 TR-C
OFLGT
RC-C |
PC-C |—FCNLST-C
PL-C_|
IOD-C
OB-C | suBr2.c
(A)=YCO000 OD-C__|
(B)=YC670 OF-g
(P)=XX003 GET-C |
PUT-C L suBRI-C
CMN-C
eh_|
AKPS |
SMSS |— IOSLST
ARPS__
(A)=YD00O Bt
ASRD-L

(A)=YE000
(P)=XX003

MHSD or DSUD

Sector YA

Sector YB

Sector YC

Sector YD

Sector YE

Sector YF

4-6

Typical Core Layout of OFLCUP with ASR Paper Tape Functions
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Partl Part 2
*LOW 01000 P1 02164
#*START 01000 pPe 02165
*¥*HIGH 05754 csa 02165
*NAMES 73041 P3 02166
*COMN 77700 CEA 02166
*BASE 03724 S1 02167
*BASE 02774 s2 02170
EXEC 01000 53 02171
SFET 01011 LL o2172
XCCW 01204 HL 02173
XMBP 01205 AP 02177
XPLP 01206 aK 02200
XMSF 01207 IDN 02210
XLNK 01210 Bl 02210
EROR 01211 ODN 02211
XDCT o1212 TR 02250
KSPT 01213 FT n2312
SKT 01227 RC 02354
IMT 01237 PC 02410
DCT 01247 PL 02470
SPT 01256 RL 02503
MT 0127 T%* ODK 02536
AS 01310 IDK 02546
KB 02003 UDK 02557
FD2 02042 OE 02650
ATSL 02061 oD 02674
FRR 02071 oP 03000
TERM 02076 IP 03071
RPRG 02100 VP 03127
PNME 02103 GET 03274
PAR3 02114 PUT 03306
PAR4 02115 CMN 03322
PARS 02116 CcL 03336
PAR6 02117 aKS 03352
FE 02120 APS 03357
RTI1 02120 sMS 03400
ER 02121 PRS 03424
PRT 02126 PPS 03431
DRIV 02126 B2 03446
C1 02130 CKSM 03506
Al 02131 EOF 03507
KBD 02133 PR 04006
CRLF 02140 PP 04320
comMa 02145 SM 05006
CRCK 02152
SP oa2ie2 MR

Figure 4-2, Typical OFLCUP Memory Map
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BUILDING PROCEDURE FOR ONLCUP

Program Structure

ONLCUP may be configured at load time to support from one to fifteen functions.
Configuration is achieved either by using the supplied component FT-C, shown in Figure
4-5, and only loading the desired functions, or by generating a new version of FT-C and

including only the desired functions.

The core layout will vary with each configuration and must be performed prior to
loading. Table 4-1 contains information on size and components required. If the program
exceeds one sector, the user must desectorize it by choosing appropriate bases in each

sector for cross-sector indirect links.

Three typical core layouts for ONLCUP are presented in Figures 4-3a through 4-3c.
The procedure for building the first is described below. The other two are provided as

examples only.
ONLCUP is constructed in consecutive sectors beginning at location YA000. It is
assumed that LDR-APM is in core, with normal entrance at XX000, where XX represents

the highest sector occupied by the loader.

The following tapes are required by this procedure:

Tape Name Document No.
ROOT-C 70183081321
TR-C 70183082321
FT-C 70183083321
FCNLST-C 70183071521
OP-C 70183091321
SUBR2-C 70183074521
SUBRI1-C 70183072521
IOSLST 70183001521
B2-C 70183101321
XLOCS 70183007321

Construction of ONLCUP

Perform the following steps in the order shown:

15 Load ROOQT-C by setting (P)=XX000 (or XX006, if the program is to
support systems with more than 16K of core), (A)=YA000, and
(B)=YAT770 and pressing START.
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10,
11.

12,

Load TR-C by pressing START.
Load FT-C by pressing START.

Load FCNLST-C by pressing START six times. Routines PT-C,
RP-C, CC-C, RC-C, PC-C, and PL-C are loaded.

Load OP-C by setting (P)=XX003, (A)=YB000, and (B)=YB632 and
pressing START.

Load SUBRZ2-C by pressing START four times. Routines OE-C,
OD-C, AE-C, and DE-C are loaded.

Load SUBR1-C by pressing START four times. Routines GET-C,
PUT-C, CMN-C, and CL-C are loaded.

Load routines AKPS from IOSLST by pressing START twice. Routine
SMSS is bypassed.

If the system uses the high speed reader/punch, load routine HRPS
from IOSLST by pressing START. Then remove the tape from the
reader.

1f the system uses the ASR reader/punch, move IOSLST forward by
hand to bypass routine HRPS. Then press START to load routine
ARPS.

Load BZ2-C by pressing START.
Load XLOCS by pressing START.

Obtain a memory map. A typical map for YA=5 and YB=6 is pre-
sented in Figure 4-4. Note that address KB is the program start
address to be inserted in word 2 of the XPLT table entry for this
program (e.g., 5003).

Use PAL-AP to punch a self-loading tape of ONLCUP,

The following statements apply with regard to the coordination of ONLCUP:

1y
2.

Coordination must not be used for the ASR device.

Coordination may be used for the ASR'driver to prevent conflicts
with other programs which call the ASR driver.

4-9
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Table 4-1. Summary of Core-Resident Utility Components
Component Size Other Utility Components Required
ROOT-C 168 TR-C!, FT-C (or OFLCT), AKPS, XLOCS
TR—C'l 34 None
FT-Cc° 44 None
C?'FLCT2 34 None
PT-C 76 PUT-C, DE-C
RP-C 24 QE-C, AE-C
CC-C 38 AE-C, DE-C
RC-C 28 OE-C, CL-C, OD-C
PC-C 48 OE-C, OD-C
PL-C 38 OE-C, OD-C
oP-C 188 OE-C, CL-C, OD-C, HRPS> (or ARPS>), B2-C"
10D-C 74 OE-C, CL-C, OD-C, SMSS, B2-C"
OE-C 20 GET-C
OD-C 32 PUT-C
AE-C 14 GET-C
DE-C 26 GET-C
GET-C 10 CMN-C
PUT-C E2 CMN-C
CMN-C 12 None
CL-C 12 None
AKPS 22 None
SMSS 20 None
I—IRPS3 18 None
ARP53 28 None
32_64 34-128 None
XLOCS 0 None

1

included.

TR-C is required only if transfer (TR) and verify (VE) functions are to be

2 .
FT-C and OFLCT are the on-line and off-line function tables, respectively;
the sizes indicated are as-supplied.

BHRPS and ARPS are mutually exclusive.

2-C is a BSS 128; 10D~
Since a BSS does not alter the contents of core, B2-C may be as

words.

Fal
L

uses all 128 words, whereas OP-C uses only 34

small as 34 words or as large as 128 words,
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(A)=YAO000

(B)=YAT70

(P)=XX000
or XX006

(A)=YBO00O

ROOT-C
TR-C
F1-C'
PT-C |
RP-C
B
RC-C
PC-C

—FCNLST-C

PL-C

Sector YA

i T

Sector YB

(B)=YB632
(P)=XX003

OF-C
OE-C
OoD-C
AE-C
DE-C
—
GET-C

— SUBR2-C

PULS leanpRiug

CMN-C

CLG .

AKPS
2 IOSLST
HRPS or ARPS

B2-C
/

3
e B _
%7
bl /

Sector YC

5L0cation5 664 through 777 of sector YB are unused.

i i

llrl this example, FT-C includes all those functions shown in Figure 4-5 (Sheets 1
| to 3); disk routines IOD-C and SMSS are not loaded.

ZThe layout takes into account the size differential between HRPS and ARPS.

3'Ehl,ffe:r B2-C is a BSS 128, but only 34 words are used in this example. The indi-
rect links starting at YB632 are not destroyed.

4XLDCS consists entirely of EQU pseudo-operations and does not add to the size
of the program.

12/71

Figure 4-3a.

Typical Core Layout of ONLCUP

for Two Sectors
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{A)=YBO0O

PL-C

(A)=YA000

(B)=YAT70
ROOT-C

(P)=XX000 R

or XX006 'Cl
FT-C
PT-C |
RP.C
CC-C | reNLST-C
RG-C
PC-C

(B)=YB730
(P)=XX003

OP-C

I0D-C
OE-C
OD-C

AE-C
DE-C

PUT-C
CMN-C

AKPS

SMSS

ARPS or HRPS2

—

e
GET-C

&L _|

— SUBR2-C

— SUBR1-C

IOSLST

(A)=YC000
(P)=XX003

B2-C

7_ XLOCS-?’//
/Unused
VA 4

1 .
In this example, FT-C includes all those functions shown in Figure 4-5 (Sheets

l to 3).

2
The layout takes into account the size differential between HRPS and ARPS.

3
XLOCS consists entirely of EQU pseudo-operations and does not add to the size

of the program.

4
Locations 200 through 777 of sector YC are unused.

Sector YA

Sector YB

Sector YC

Sector YD

Figure 4-3b., Typical Core Layout of ONLCUP for Three Sectors

12/71
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(A)=YAO000
Sector YA
(B)=YAT770 ROOT-C
(P)=XX000 1
or XX006 e
PT-C
BE=C FCNLST-C
RC-C
POC |
OE-C |
OD=C | _sumr2.c
AE-C
DE-C _|
GET-C |
PUT-C '—SUBRI—CZ
CMN-C_ |
AKPS  }—IOSLST
XLOGS" |
Sector YB
1
In this example, FT-C consists only of functions PT, RT, RP, RC, and PC.
2CL-C is omitted from SUBR1-C: location CL from the map must be replaced with
a NOP instruction ('101000), where CL, for example, is YA44]; there will be no
protection from core modification by the RC function.
3 :
XLOCS consists entirely of EQU pseudo-operations and does not add to the size
of the program.

Figure 4-3c. Typical Core Layout of ONLCUP for One Sector
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Part 1
*LOW 00000
*START 05000
*HIGH 06756
*NAMES 72635
*COMN 77700
*BASE 06664
*BASE 05777
XSTR 01000
XLNK 01001
XPFP 01002
XMIL 01003
XSEC 01004
XMIN 01005
XHR 01006
xnay 01007
XMSD ololo
XPIC 01011
XJBS o1012
XPLP 01013
XPSP 01014
XCCW 01015
XEPP 01016
EROR 01016
XMBP 01017
XPIF 01020
KXMSF 01021
XICF oioee
X554A oio23
XPLT 01025
XPCT 01026
XCcuT 01027
XIDT 01030
X1ID1 01031
XID2 01032
XIVT 01033
XIRT 01034
XDCT 01035
XSPT 01036
X0OPT 01037

Figure 4-4.

Part 2
KB 05003
FD2 05042
ATSL 05061
ERR 05071
TERM 05076
RPRG 05100
PNME 05103
PAR3 05114
PAR4 05115
PARS 05116
PARS 05117
FE 0s120
RT1 05120
ER os121
PRT 05126
DRIV 05126
cl 05130
al 05131
KBD 05133
CRLF 05140
COoMA 05145
CRCK 05152
SpP 05162
P1 05164
P2 05165
csa 05165
P3 05166
CEA 05166
S1 05167
s2 05170
53 05171
LL 05172
HL 05173
aP 05177
aK 05200
I DN 05210
Bl 05210
ODN 05211

Part 3

TR
FT
ODK
IDK
VDK
PT
RT

cC
DC
RC
PC
PL
RL
OP
i 5
VP
OE

AE
DE
GET
PUT
CMN

aKS
aPs
PRS
PPS
B2
CKSM
EOF

MR

Typical ONLCUP Memory Map

4-14

05250
05312
05351 %#
05354%*
05363%%*
05366
05413
05502
05532
05562
05600
05634
05714
0s727
06000
06071
06127
06274
06320
06360
06376
06430
06442
06456
06472
06506
06513
06534
06541
06556
06616
06617

#AB63



(s219=L Ajtaep pue fiaysuei], ‘uorjoung) D-J g I0J jeurloq

‘(¢ 70 T 199Yg) ¢-F 2and1g

l et
l2r3
378vl NCILIOnNd 40 dn3 o] 130
378YL A4I¥3IA cl ¥3ILWIOd LA %Dyd
viva AdId3aA 3Nt g
278yl ¥34Shvyl ¢l ¥3LnIod Ll  #3vg
Viva ¥34ShVyL ¥lt1 it
d D%
SLIWIT LNINd 1441 Ioz
b Jv¥
S1lIwIT 32v7d3y RECAN® 138
3d  2wX
3dC3 Lnldd 2d*1 I39
oY Jux
I¥e2 32V d3Y o4t 12¢
ple JyX
220710 123NNGISIA IO 138
I DYy
#2072 123NWGD 221 I>6
d4 2vX
KWydDond LS3r03d _ due1 3¢
Ld JyX
Aw1l 3I2¢d3¥ 1y41 Isg
ld  2Jvx
gWIL LNIyd Ld*1 128 14
*
5c3IYAGY LY¥VLls 2 quoM *
AWYN ANCILONA4 HILSVEYHO 2 T guOM *
J18VL NOTLLSiknd %
#*
13y
L4 ¥4ns

v A3y 0OpCes0eld10L DCG 2=1ld 1IWVN ¥

SGC0Co
43000 C=
S0gEgI
L200350 0=
z2eesl
CC00I0 ¢
H1€04T
000000 0
HT1ETST
000CGCo 0
ECE0ST
000G30 0
gEcelsl
GGooow 0
E0EZH1
G02300 0
EQLTHIT
000330 0
02e1g1
0C0000 0
H2e1g1
gugcuo o
H2E06T

92CgC
GZug0
»z2000
€2000
22000
12050
02500
LTICUC
910Cco
ST1CGU
1020
ET0QC
21000
11600
01Co0
LO0UG
30009
5000
75000
£0300C
FAVsH Y,
10G00
02000

#AB63

4-15



(serqel Ajrisp pue ‘xoysuea], ‘uorjoung) D-I .4 I0F }RUIIO]

‘(€ 30 2 3994g) G- 2an3d1g

1l — =

13r3 LL3IO
378Vl ¥A4SnNw¥Ll 40 gn3 0 Lae 0Co000C €E4G00 92430
%al Jv¥% 0Co000 3 29000 GLUO

L1LT%T T#CQ0
3Y0D 0L 3UCLS SSyW Cows42 I>8 GTLlgT OHUQ0 wLLO
¥ao JuX 0600 ¢ LEGQC €L00

GTLT5T FE000
3¥0Lls ssyh cl 3d0D rSgote 3B LILTel GECQEC 2.0
dG Jy¥ 00000y © RE0G0 TLC

NZeds EE0CY
3dV¥1l ¥3dwd cl 340D ddgote 12g LTLT51 ZE0LU CL50
dl JyX G3C00d © TEVLO 694D

LTLTHT CEDUC
3402 Cl 3dv)l ¥3dvd Coyd*e 12§ 1 22cugl LZzOpl 6930
* LGJ0
SSIHACY LlEvis £ gyoM * G933
YN 321A3¢ Llndlro ¥3LoVavHD 2 2 guHOM * 5630
kv IDTA3C LrdNI ¥ILOWHYED 2 T Q80N ¥ #9500
FNEYL HIASNYAL ¥ €9¢
% ey 50

v A3y O0QCEB0E8TOL 204 I=Lld dNVN ¥

#AB63

4-16



(so1qel Aj1i2p pue ‘xsysuei] ‘uorjdunyg) D- L4 I0F jBUIIOA ‘(¢ 30 € 3122Yg) g-% 21nd1 g

%70000
37gvl Ad1x3A 40 gn3
3400 IsNIySy 33UCLS Soyw
3302 LsSNIvEY 3dV¥] d3dvd
SSIHACY L¥ViS

Invn 3DIA3Q Lndlro H3LIVuvHD 2
3hvYN 3DIA3C LNdNT HALOVHEVHD €

¥ A3y 0p0E80€B810L 2Cd

oL

1A

]
HAA

Coks*?
dA

Coug*e
€ QqyoM
2 QquoM

T ayoM
37evLl A4l

=14

1

=02=01 & *A3M 2 dgn 91-471

SOVId EOHED =3 Sxludyy ULV

L20000 11 C0Quao 14

wivg 5230

3G 300000 25000 ByI0

X CO0600 © 16200 LEOD
LTLT5T 0§000

128 gILIgT LyGo0 9339

%X 203090 © 943006 G482

LYLTHT SH0G0

I3ge LA 22€3al 9H0C0 %520

#* £83J0

* 2830

# 1520

¥ 0830

o) * §L39

¥ &L30

HE A

*x

#AB63

4-17



BUILDING PROCEDURE FOR ONLMUP

Program Structure

Before performing this procedure, the user should become familiar with the program
structure presented in Figure 4-6 and the mass-store layout presented in Figure 4-7. The
mass-store layout is filled out for the full complement of 26 functions and is used to derive
the component TABLES listed in Figure 4-8. For configurations consisting of less than a
full complement of functions, the user must write a new version of TABLES and assemble

it in the format shown in Figure 4-8.

The following tapes are required by this procedure:

Tape Name Document No.
IOSLST 70183001521
BASIC 70183006321
XLOCS 70183007321
DECODE 70183008321
TABLES 70183009321
FCNLSTI 70183000521
FCNLST2 70183010521

Construction of ONLMUP

It is assumed that LDR-APM is in core, with a normal entrance at XX000, where
XX represents the highest sector occupied by the loader. Since O}F‘.L.CUP1 with core/mass-
store functions is required in this procedure, it has been assumed the user has an OFLCUP

tape available. Perform the following steps in the sequence shown:

1. Load OFLCUP with core/mass-store functions.

2. Force-load the routines from IOSLST, starting at the beginning of
sector YA:
a. Load routine AKPS by setting (P)=XX000 (or XX006, if

the program is to support systems with more than 16K
of core) and (A)=YAO000 and pressing START.

b. Load routine SMSS by setting (P)=XX004 and (A)=0 and
pressing START.

o If the high speed reader/punch is utilized in the system,
load routine HRPS by setting (P)}=XX004 and (A)=0 and
pressing START. Remove IOSLST from the reader.

If the ASR reader/punch is utilized in the system, move
IOSLST forward by hand, bypassing routine HRPS. Then

11\’\!1‘1%:1:’(2&%?1‘ OFLCUP is referred to in this procedure, OFLUT-2 or OFLUT-3 may be
substituted.
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load routine ARPS by setting (P)=XX004 and (A)=0 and
pressing START.

Load BASIC by pressing START.

Obtain a memory map. A typical memory map for YA000=5000 is
shown below.

*LO0wW 05000
*START 05000
*HIGH 05154
sNAMES 22705
#CO0MN 26700
AKS 05000
APS 05005
SMS 05026
PRS 05052
PPS 05057
KB 05077
RPRG 05117
PNMF os122
PAR3 05133
PAR4 05134
PARS 05135
QLAP 05140
XLNK 051 43%%
XSPT 05144%*%
EROR 05145%%
oLy 05154

MR

Note the addresses contained on the memory map for the following
locations:
a. KB - program start address, inserted in word 2 of

the XPLT table entry for this program.

XPLT TABLE ENTRY!

KB BCI 1 KB PROGRAM NAME
ocT 5077 START

oCT 0 STATUS
ocT 4245 OPTION
oCT COORDINATION
ocT 477 - MASS STORE
b. OLAP - load address for all overlays.
C. OVLY — write to mass-store address for single over-

lay functions.

Load XLOCS by pressing START. This will resolve the references to
RTX-16 Executive locations XLNK, XSPT, and EROR and complete
the loading of ROOT.

Use OFLCUP (entered at location EXEC of the OFLCUP memory
map) to write the ROOT to the mass store. A typical entry for this
transfer is shown below, with (CSA)=5000, (DSA)=477, and (SC)=1:
SF=TR COSM 5000547751
This information is used to complete words 4 and 6 of the XPLT table
entry for this program (see step 4).
Load DECODE by setting (P)=XX000 and (A)=OLAP and pressing
START.
4-19 #AB63A
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8.

10.

1L

12.

13.

Load TABLES by pressing START. This completes the loading of
the decode overlay.

Obtain a memory map, which should appear as follows:

*LOW 05140
*START 05140
*HIGH 05442
*NAMES 23031
*COMN 26700

FD 05154
FT 05330
LC

Use OFLCUP to write the decode overlay to mass store. A typical
entry for (CSA)=5154 (OVLY or FD), (DSA)=500, and (SC)=2 is pre-
sented below:

SF=TR COSM 5154,500,2

The segment number (500) used is the base segment number, for all
overlays, which is entered in word 6 of table XSPT in the RTX-16
Configuration Module. A typical XSPT table is shown below:

XSPT TABLE:

XSPT OCT o} J=BASE

XPFP OCT 1023 POWER FAIL
ocT 0 32K EXTENSION
oCcT 0 CORE LCW LIMIT

ocT 77777 CORE HIGH LIMIT
ocT 500 BASE SEGMENT

To load single overlays from the FCNLST1 and FCNLST2 tapes
(e.g., RP or TRCOSM), set (P)=XX000 and (A)=OLAP, and press
START. Obtain a memory map, which should appear as follows:

*LOW 05140
*START 05140
*HIGH 05340
*NAMES 23037
*COMN 26700
RP 05154

LC

The memory map shows that the overlay has been loaded properly
at OLAP. Its name in this case is RP, for Request Program func-
tion. The address alongside the name should be the same as OVLY
shown in step 4.

Use OFLCUP to write the function overlay to the mass store, using
(CSA)=OVLY (or RP for the above example),

Refer to Figure 4-7 to obtain the size and absolute segment number
for (SC) and (DSA), respectively. A sample of the OFLCUP entry
using these values is shown below:

SF=TR COSM 5154,504s1

To load a function with multiple overlays from the FCNLST?2 tape
(e.g., VEMTSM), perform steps 14 through 20.

4.20
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14.

15,

16.

17.

18.

19.

20.

Load the first overlay of the function by setting (P)=XX000 and
(A)=OLAP and pressing START.

Obtain a memory map, which should appear as follows:

*LOW 05140
*START 05140
*HIGH 05506
*NAMES 23031
*COMN 26700
VEMTSM 05154
ovi 05165

LC

The symbol OV1 indicates the function has more than one overlay.

Use OFLCUP to write the first overlay to mass store from OVLY (or
VEMTSM, as shown in step 15). Refer to Figure 4-7 to obtain the
size and absolute segment number. These values are used in a sample
OFLCUP entry, shown below:

SF=TR COS5M 5154,555.,2

Load the second overlay by setting (P)=XX000 and (A)=OLAP and
pressing START.

Obtain a memory map, which should appear as follows:

*LOW 05140
*START 05140
*HIGH 05766
*NAMES 23031
*COMN 26700
VEMTSM 05154
ove 05165

LCc
The symbol OV2 indicates the second overlay of the function.

Use OFLCUP to write the second overlay to the mass store from loca-
tion OV2 shown in step 18. Refer to Figure 4-7 to obtain the size and
absolute segment number. A sample OFLCUP entry is shown below:

SF=TR COSM 5165,557,1

Repeat steps 17 through 19 for the third and any subsequent overlays.
A memory map for the third overlay is presented below.

*LOW 05140
*START 05140
*HIGH 05324
*NAMES 23031
*COMN 26700
VEMTSM 05154
ov3 05165

Lc

The OFLCUP entry used to write the third overlay to the mass store
is shown below:

SF=TR COSM 5165556051

4-21
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NOTE 1l: There may be unresolved references to RTX-16 Executive loca-
tions (e.g., XLNK, XSPT, EROR, XHR, XMIN, and XSEC)
after loading some overlays. These are resolved by loading
XLOCS.

NOTE 2: The following statements apply with regard to the coordination
of ONLMUP:

1.
2
3.

Coordination must be present.
Coordination must not be used for the ASR device.

Coordination may be used for the ASR driver to
prevent conflicts with other programs which call
the ASR driver.

W
YA000
e g _ AKPS
SMSS
| . = — 7 71\ HRPS or ARPS
Entry Point KB =™ Root ’ BASIC
d
Load Add OL T P e R i — an
ress AP Overlap XLOCS
Write to OVLY —=t— e —_— —
Mass -Store r
Address YA200
YA400
Overlay DECODE and TABLES
Area PT-M, RT-M, RP-M,
ETC.
YA600
YATTT /
==
Figure 4-6. Typical Core Layout of ONLMUP
12/71
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Relative Absolute
Size in Segment Segment
Name/Function Segments Number Number
Root 1 N/A 477
FD > 0 500 <Base Segment
Number
PT 1 2 502
RT I 3 503
RP 1 4 504
CC 1 5 505
DC 1 6 506
RC 2 7 507
PC 2 11 511
FC 1 13 513
SC 2 14 514
PL 1 16 516
RL 1 17 517
TRCOSM 1 20 520
TRSMCO 1 21 521
VESMCO 2 22 522
TRCOPP 1 24 524
TRPRCO 2 25 525
VEPRCO 2 27 527
TRSMPP 2 31 531
TRPRSM 2 33 533
VEPRSMl 2 35 535
VEPRSM2 2 37 537
TRCOMT 2 41 541
TRMTCO 2 43 543
VEMTCOI1 2 45 545
VEMTCO2 2 47 547
TRSMMT 2 51 551
TRMTSM 2 53 553
VEMTSMI 2 55 555
VEMTSM2 1 57 557
VEMTSM3 1 60 560
The relative segment number plus the size in segments is equal
to the next relative segment number. The absolute segment
number is equal to the base segment number plus the relative
segment number.
s
Figure 4-7. Mass-Store Layout for Mass-Store Utilities
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BUILDING PROCEDURE FOR OFLMUP

Program Structure

Before building OFLMUP, the user should study the program structure presented in
Figure 4-9 and the mass-store layout for ONLMUP presented in Figure 4-7. If the de-
sired configuration contains a full complement of 21 functions, the mass-store layout for
OFLMUP is identical to that of ONLMUP, except that functions PT, RT, RP, CC, and DC
are not included. The component OFLMT used to build OFLMUP was derived by use of the
OFLMUP mass-store layout.

If the desired OFLMUP configuration contains less than the full complement of func-
tions, the user must generate a mass-store layout by including only the desired functions
and correcting the relative and absolute segment number. Figure 4-7 can be used as a
guide. Then a new version of OFLMT must be written and assembled, using the listing for

component TABLES, presented in Figure 4-8, as a guide.

The following tapes are required by this procedure:

Tape Name Document No.
IOSLST 70183001521
BASIC 70183006321
DECODE 70183008321
OFLMT 70183048321

or
User-generated OF LMT tape
MINEX 70183045321
ASRD-S 70181475321
or
ASRD-L 70181476321
MHSD 70181744321
or
DSUD 70181681321
HSRD 70181500321
HSPD 70181501321
MTUD 70181622321

Construction of OFLMUP

It is assumed the user has an OFLCUP]' tape available and has loaded LDR-APM in

core, with a normal entrance at XX000. The XX represents the highest sector occupied

]'Wherever OFLCUP is referred to in this procedure, OFLUT-2 or OFLUT-3 may be
substituted.
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by the loader. To construct OFLMUP, the user must perform the [ollowing steps in the

sequence shown:

12/71

R
Z;

Load OFLCUP with core/mass-store functions.

Force-load the following routines from IOSLST, beginning at sector
YB00O:

a. Load routine AKPS by setting (P)=XX000 (or XX006, if the
program is to support systems with more than 16K of
core) and (A)=YBO00O and pressing START.

b. Load routine SMSS by setting (P)=XX004 and (A)=0 and
pressing START.

c. If the high speed reader/punch is utilized in the system,
load routine HRPS by setting (P)=XX004 and (A)=0 and
pressing START. Remove IOSLST from the reader. If
the ASR reader/punch is utilized, move IOSLST forward
by hand, bypassing routine HRPS. Then load routine
ARPS by setting (P)=XX004 and (A)=0 and pressing START.

Load BASIC by pressing START. This completes the loading of the Root,

Obtain a memory map. A typical memory map for YB000=5000 is pre-
sented below:

*LOow 05000
*¥START 05000
MHIGH 05154
*NAMES 22705
HOMN 26700
AKS 05000
AP S 05005
SMS 05026
PRS 05052
PPS 05057
HB 05077
RPRG 05117
PNME 05122
PAR3 05133
PAR4 05134
PARS 05135
oLAP 05140
XLNK 051 43%%*
XSPT 05144%%*
EROR 05145%*
OVLY 05154

MR

Note the addresses contained on the memory map for the following
locations:

a. OLAP - load address for all overlays.
b. OVLY - write to mass-store address for single overlay
functions.

Load MINEX by setting (P)=XX003 and {A)=YAO000 and pressing START.
Obtain a memory map, which should appear as follows for YA000=4000:
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*1.0OW n4annNn
*GTAaRT NSNON
*UICGH N5154
*NAMES 73545
*COMN 77700
FXFEC n4annn
SFET 04011
Xroew D4a204
»MRP nas2ns
¥PLP Nas2nea
XMEF nAa2N7T
XLNK 0a210
FROR nas1l
XNCT n4a212
XSPT n4as13
SKT oaze7

IMT 04237
DCT 04247
SPT 04256
as D426 T*
PR 0A2T1**
PP 042 T3%*
SM 042T5%%
MT 42T T**
A% s 05000
apPs 05005
SMs nsn=4a
PRS 0sn52
PP5 05057
34=] 05077

RPRG 05117
PNME 05122
PAR3 05133
PAR4Y 05134
PARS 05135
nLapP N5140
ovLY 05154

MR

6. Load MTUD by setting (P)=XX003 and (A)=YC000, and pressing START.

T Load the mass-store driver (MHSD, DSUD, etc,) associated with the
system by setting (P)=XX003 and (A)=YDO000, and pressing START.
If ARPS was loaded in step 2, proceed to step 11,

8, Load HSRD by setting (P)=XX003 and (A)=YE000, and pressing START,
95 Load HSPD by pressing START,

10, Load ASRD=-S by setting (P)=XX003 and (A)=YF000, and pressing
START, Proceed to step 12,

11, Load ASRD-L by setting (P)=XX003 and (A)=YEO000, and pressing
START,

12, This completes the core-resident portion of OFLMUP, Obtain a
memory map, A typical memory map is presented on the following
page for YC000=6000, YD000=7000, YE000=10000, and YF000=11000.
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13,
14,

15.

12/71

*L, Ok 04000
*START 05000
*HIGH 10332
*NaMES 73545
*COMN 77700
FXFEC 04000
SFET naoll
XCCcwW naang
XMRP naz20s
XPLP nasne
XMSF 04207
XLNK n4a210
FROR n4az11
XDCT nazlea

XSPT NAS1A NOTE: The unresolved references
SKT nas27 MTILl, MTIZ2, ASF1, and
IMT 04237 ASF2 are links to Fortran
neT nagaT "caps' and may be ignored,
SPT N4256

MT N4310

AKS N&aNoon

APS N5005

SMS N5026

PRS nsnNse

PES nsns7

KR Nns0T7

RPRG 05117
PNME 05122
PAR3 N5133
PARA 05134
PARS N5135
JLAP 05140
QuLyY 05154

S NaANNG
PR N7004
PP 07320
aS 10D06
LC

Refer to Appendix F.

Use PAL-AP to punch a self-loading tape of the core-resident por-
tion of OFLMUP.

The mass-store-resident portion of OFLMUP is constructed following
steps 7 through 20 of the ONLMUP procedure, except for the following
differences:

a. Either OFLMT or a user-generated OFLMT is used in
place of TABLES.

b. The on-line routines from FCNLSTI] are not loaded.

Note that ONLMUP and OF LMUP may use the same set of overlays,
provided they are built in the same sector.
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YA000 ‘ MINEX

YBO0O00
QLAPp /> — — — — —— = —/ Root

OVLY ——=i— ——

Utility Overlay Area
YC000
MTUD
YDO00O0
MHSD or DSUD
YEOQO00 HSRD

HSPD

or ASRD-L

Figure 4-9. Typical Core Layout for OFLMUP
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APPENDIX A
KEYBOARD FUNCTIONS

The formats for the 26 keyboard commands of the OP-16 utility program are pre-

sented below:

SF=VE MTCO <UNIT>»<FILE>,<CSA>,<CEA>(CR)

SF=TR CO0SM <CSA>,<DSA>,<SC>{(CR)

SF=TR SMCO <CSA>,<DSA>»<SC>(CR)

SF=VE SMCO <CSA>»<DSA>s<5C>(CR)

SF=TR SMMT <UNIT>,<FILE>,<DSA>s<DEA>(CR)

SF=TR MTS5M <UNIT>;<FILE>(CR)

SF=TR MTSM <UNIT>,<FILE>,<DSA>,<DEA>(CR)

SF=VE MTSM <UNIT>,<FILE>(CR)

SF=VE MTSM <UNIT>,<FILE>,<DSA>,<DEA>(CR)

SF=PT (CR)

SF=RT <HOURS>.,<MINUTES>(CR)

SF=RP <NAME=>(CR)

SF=RP <NAME>,<PARAMETER>(CR)

SF=CC <NAME>,<INITIAL>,<INTERVAL>s<BASE>(CR)

SF=DC <NAME>,<BASE>(CR)

SF=RC <CSA>(CR)

SF=PC <CSA>,<CEA>(CR)
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SF=PC

SF=FC

SF=85C

SF=PL

SF=RL

SF=TR

SF=TR

SF=TR

SF=VE

SF=VE

SF=TR

SF=TR

S5F=TR

SF=VE

SF=VE

SF=TR

SF=TR

SF=TR

SF=VE

<CSA>(CR)

<CSA>»<CEA >, <VALUE>(CR)

<CSA>,<CEA >, <VALUE>, <MASK>(CR)

(CR)

<LOW

COPP

PRCO

PRCO

PRCO

PRCO

SMPP

PRSM

PRSM

PRSM

PRSM

CoMT

MTCO

MTCO

MTCO

LIMIT>»<HIGH LIMIT>(CR)

<CSA>,<CEA>(CR)

(CR)

<CSA>5<CEA>(CR)

(CR)>

<CSA>s<CEA>(CR)

<DSA>s»<DEA>(CR)

(CR)

<DSA>,<DEA>(CR)

(CR)

<DSA>»<DEA>(CR)

<UNIT>s<FILE>»,<CSA>»<CEA>(CR)

<UNIT>»<FILE>(CR)

<UNIT>s<FILE>s<CSA>,<CEA>(CR)

<UNIT>s<FILE>(CR?
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APPENDIX B
KEYBOARD MESSAGES AND DEVICE CODES

The keyboard messages of the OP-16 utility program are presented in Table B-1.

Table B-1. Keyboard Messages

Message Meaning

FE Format or function error; parameter entered incorrectly.

LE Limit error; attempt to modify core outside core protection limits.

HE Header error; incorrect header record for the particular type of
paper tape or magnetic tape transfer.

CE Checksum error detected during a paper tape function.

ME Magnetic tape error; magnetic tape driver could not complete the
requested operation, because of hardware malfunction.

ET End-of-tape; end-of-tape mark encountered on magnetic tape.

EF End-of-file; end-of-file mark encountered on magnetic tape, indi-
cating the file contains less than the specified data.

E100KB The utility program was unable to complete the requested function

and has been terminated.

The present device codes used with the OP-16 utility program are presented in Table

B-2. Device names which could be added in the future are also identified.

Table B-2. Device Codes

Mnemonic Device Name Present/Future
[019] Core
BP Paper Tape Punch
PR Paper Tape Reader Present
SM System Mass Store
MT Magnetic Tape
CR Card Reader
LP Line Printer Future
CP Card Punch
B-1 #AB63






APPENDIX C
DATA FORMATS

Data formats for paper tape, magnetic tape, and mass store are presented below:

Paper Tape
Standard binary 4/6/6 format

Three types of record — Header, Data, and EOM
Header record — 4 words
Word 1 — Source (0 = core, 1 = mass store)
Word 2 — Start address
Word 3 — End address
Word 4 — Checksum of words 1-3
Data record — 33 words (fixed length)
32 words of data
1 word checksum of 32 data words
EOM record — Standard end-of-tape record

Ma gn etic TaBe

Three-character binary 6/6/4 format

Three types of record — Header, Data, and EOF
Header record — 3 words
Word 1 — Source (0 = core, 1 = mass store)
Word 2 — Start address
Word 3 — End address
Data record — 128 words
EOF record — Standard end-of-file record

Mass Store

128-word records or segments
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APPENDIX D
OCTAL TO DECIMAL CONVERSION

I 6 5 4 3 2 1
l OCT DEC OCT | DEC OCT | DEC | OCT | DEC |OCT | DEC | OCT | DEC
0 0 0 0 0 0 0 0 0 0 0 0
1 32768 1 4096 1 512 1 64 1 8 1 1
2 65536 2 8192 2 1024 2 128 2 16 2 2
3 98304 3 12288 3 1536 3 192 3 24 3 3
& 131072 4 16384 4 2048 4 256 4 32 4 1
5 163840 5 20480 5 2560 5 320 5 40 5 5
6 196608 6 24576 6 3072 6 384 6 48 6 6
7 229376 7 28672 7 3584 7 448 T 56 7 i
—

EXAMPLES:
Ls Convert 61548 to Decimal.
6 = 3072 3180 = 6154
1 = 64 10 8
b= 40
4=4 4
3180
P Convert 318010 to Octal.
3180 6154_ = 3180
3072 =6 8 ke
108
- 64 =1
44
- 40 =5
4
- 4=4
0
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APPENDIX E

COMPONENTS AND ROUTINES REQUIRED BY EACH UTILITY

Component

Routine

ONLMUP

OFLMUP

MINEX and Device

Drivers

»

I0SLST

AKPS
SMSS
HRPS
ARPS

BASIC

bl el el

XLOCS

DECODE

TABLES

A AR Rl Rl

OFLMT

FCNLSTI

PT-M
RT-M
RP-M
CC-M
DC-M

12/71

FCNLST2

RC-M

PC-M

FC-M

SC-M

PL-M

RL-M
TRCOSM-M
TRSMCO-M
VESMCO-M
TRCOPP-M
TRPRCO-M
VEPRCO-M
TRSMPP-M
TRPRSM-M
VEPRSMI1-M
VEPRSM2-M
TRCOMT-M
TRMTCO-M
VEMTCO1-M
VEMTCOZ2-M
TRSMMT-M
TRMTSM-M
VEMTSMI1-M
VEMTSMZ-M
VEMTSM3-M

P A -l I Il I i

P N T T o T R A R
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Component Routine ONLCUP OFLCUP
ROOT-C = X X
I FT-C —
i OFLCT — X
PT-C X
RP-C X
CC-C X
FCNLST-C
RC-C X X
PC-C X X
PL-C X X
GET-C X X
PUT-C X X
BR]-
SRS CMN-C X X
CL-C X X
OE-C X X
OD-C 5.0 X
BR2-
SUBR2-C AF-C %
DE-C X
TR-C — X X
B2-C — X X
OP-C - x X
MINEX and Device X
Drivers -
I0D-C - X X
AKPS X X
SMSS X X
O
IOSLST HRPS X X
ARPS X X
XLOCS == X
b S
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APPENDIX F
OFF -LINE UTILITY INITIAILIZATION

The off-line utilities may have to be initialized with certain user-supplied informa-

tion before a self-loading tape is punched.

Referring to the utility memory map, note the addresses of locations SKT, IMT,
DCT, and SPT. These are the start addresses of four tables in the utility component,
MINEX, which contain user-dependent information, Figure F-1 shows a sample memory
map for MINEX, loaded in sector 1, with the relevant locations underlined. Figure F-2
shows the structure and contents of the tables. Items marked with an asterisk may have
to be modified, as indicated, to describe the user's configuration. This may be done by
means of the control panel or, in the case of the core-resident utilities (OFLCUP, OFLUT

-1, -2, -3), by starting up and using the utility itself.

The addresses of the items to be modified are calculated as follows:

Address Example

SKT + 1 11227 + 1 = '1230
IMT + 1 11237 + 1 = '1240
DCT 11247

DCT + 1 1247+ 1 = '1250
DCT+ 6 1247 + 6 = '1255
SPT + 5 11256 + 5 = '1263

F-1 #AB63



*LOW 01000
*START 01000
*HIGH 01302
*NAMES 73655
*COMN 77700
EXEC 01000
SFET 01011
XGCW 01204
XMBP 01205
XPLP 01206
XMSF 01207
XLNK 01210
EROR o1211
XDCT 01212
XSPT 01213
SKT ot1z227

IMT D1237
DCT 01247
SPT D1256
KR 012/ 5%k
as 0126 T**
PR 01271 %%
PP 01273%*
M O1275%%
MT D127 T7T*x%
MR

Figure F-1, Sample of Memory Map of MINEX
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COMPUTER GEHRERATEL INUDEX

3SHEE1S
FORMAT FOR FT-L (FUNCTION, THANSFERs ANL VEKIFY TADLES
(3SHEETS) o a=1%
AEBREVIATIONS
PARAMETER ALUURCVIATLONS. 3=1
ALORTIUN
ABORTION OF FUWCTIONnS. 2=3
ASH
IYPICAL CORE LAYOUT oF OFLELF WITH ASH rAPEK TAPL
FUNCTIONS. 4=6
bASIC
PRECONF IGUREY LASIC UTILITIES, 1-2
BUILLING
BUILDING PROCEUURE FOR OFLCLK, 4-3
LUILDING PRUCEVURE FOR OFLMUF, 4=-27
BUILDING PROCEUURE FOR OFLUT=1. &=]
BUILD [NG PROCELURL FOR OFLUT-2/0FLUT=-3, 4-2
bUILDING PROCELURE FoR ONLCUP. 4=8
BUILDING PRUCEUVURE FOH UNLMUF, 4-lg
BUILDING PHOCEUURES. a=1
CALLS
PARAMETEHRS FOR CLUCK CALLS. 3-2
CHARACTERISTICS
OP=1&6 UTILITY PROURAM HARUWAKL . S0F TWAHL ROWUIREMLNTS.
AND CHAKACTERISTICS. 1=5
CLOCK
CONNELT CLOCR,. 3=1
UISCONNECT CLOCK. 3-2
PARAMETERS FOR CLuCk CALLS, 3-2
CUDES
KEYBOAKD MESS5AGES anD DEVICL CODBES. B=1
CUMMAND
COMMAND ELRIT FLATURLS, 2-3
COMMARD LINE FURMATS, 2-2
CUMPUNENTS
COMPORENTS AND ROUTINES ReEwUlkpD oY EACH UTILITYs E-1
SUMMARY OF CORE-KESIUENT UTILITY CuMPONENTS. 4-10
CONSTRUCTLON
CONSTRUCTION OF OFLLUP, 4-3
CONSTRUCTIUN OF UFLnUP. 4=21
CONSTRUCTION OF uUlkLmUP, &-lg
CUNTKOL
KLYBOARD CONTRUL FURCIIONS. d-4
SYSTEM CONTRUL FURCITONS. 3-1
CUNTKRUCT 10N
CONTRUCTION OF OnLCUP. &-8
CUONVENTTUNS
CONVENTLUNS LSLD [N MANUAL. L-4
CONVERSATION
CONVERSATLUN, 2=1
CONVEHSIDN
OCTAL Tu LECIMAL CORVFRSION. L-=1
CURE
FILL COREs 3=3
PRINT CURE. 3-3
KEPLACE COKE. 3=2
RESPONSES FOH KEPLAWF CORE FUNCTIOe 3-3
SEARCH CORL. 3-3
TRANSFER - CORL TU MAGNETIC TAPE. 3-7
TRANSFER = CORL Tu mASS S5TOKL. 3=4
THANSFER - CURL Ty wAPER TAFL. 3=-5
TRANKSFER = MAGHETIC TAPE TO CORE. 3=7
TRANSFER = MASS STUKF TO CUOKE. 3=4
TRANSFER = PAPLR TAFF TO COkce 3-%
TYPICAL COKE LAYUUT FOR OFL0UP,. 4=31
TYPICAL CORE LAYUUT OF OFLCUF WITH ASR FAPLH TAPE
FUNCTIONS 4=6
TYPICAL COKRE LAYOUT ub OFLCUF WITH HIGH SFEED PAPER TAPE
FUNCT1ORS e #=5
TYPICAL CORE LAYOUUT nF OMLCUF FOR QOWE SECTOR. 4-13
TYPICAL CORE LaAYUUT OF ONLCWP FOR THREE SLLIURS. =12
TYPICAL CURE LAYOUT OF OHLCUP FOR w0 5ECTORS. 4=11
TYPICAL CURE LaYUUT OF DHLMUP, &4-2g
VERIFY = MAGNEIIC TAPE AGALWST CORpe 3=7
VERIFY - MALS STURE AwALNST CUKE. 3-4
VERIFY = PAPER TAPE AGAINST CURE. 3=5
CURLC=-RESIDENT
SUMMARY OF CuiRe-RESIDENT UTILITY COMPONERTS. 64=10

WATA

LATA FORMATS. =1
DLBULG [ NG

UEBUGLING FUNCTIL.a5s 3=2
DECIMAL

QUTAL Tu LECIMAL COnVERSION. U-=1
DEVICE

VEVICE nAMES. ¢-2 2-3

KEYBOAKD MESSAUES AnD DEVICe: CODES, B=]
UITAGHDSTICS

ERROR DIAGHNOSTICS. &-4
DISCUNNECT

DISCONNECT CLOVK. 3=2

EUIT
COMMAND EDIT FEATURES. £-3
EHROR
ERROR DIAGNUSTICS. 2-4
FLATURES
COMMAND EDIT FEATURES. £-3
FILL
FILL COREe 3=3
FURMAT
COMMANL LINE FORMATS. 2=2
DATA FORMATS, C=1
FORMAT FOR FT=C (FUNCTIUM, TRANSFERs ANL VERIFY TABLES)
{3SHEETS) e 4=15
FORMAT FOR 1ABLES (FUNCTIOM, TRANSFER ANL VERIFY TABLES)
13 SHEETS). 4-24
FT=C
FORMAT FOR FT-C (FUNCTIUM, TRANSFERs AND VERIFY TABLES)
{35HEETS) e 4=15
FUNCT [ Qiv
ABORTION OF FUNCTIONS. 2-3
LEBUGGLING FUNCTIONS 3=2
FORMAT FOR FT=C (FUNCTIUN, TRANSFER, ANL VERIFY TABLES)
(3SHEETS) « 4=15
FORMAT FOR TABLES (FUNCIIOM, TRANSFER ANUD VERIFY TABLES)
(3 SHEETS). 4=24
FUNCT1ON MNEMONICS. 2-2 2-2
FUNCTIONS INCLUDED IN OP=16 UTILITY PROGRAMS, 1-3
FUNCTIONS, 3-1
KEYLOARD CONTROL FUNCTIONS. 2-4
KEYEDARD FUNCTIONS. A-1
RESPONSLS FUR REPLACE CURE FUNCTION, 3-3
SYSTEM CONTHOL FUNCTIONS. 3=1
TRANSFER ANU VERIFY FUNCTIONS. 3-4
TYRICAL CORe LAYOUT OF UFLCUP WITH ASKR FAPER TAPF
FUNCTLIONS. 4=-6
TYPICAL COHg LAYOUT OF OFLCUP WITH HIGH SPEED PAPER TAPF
FUNCTIONS, 4-5
HARDWARE
HAHDWARE ANV SOF TwWARE REQUIREMENTS. 1=4
OP=16 UTILITY PROGRAM HARDWARE. SOFTWARE REQUIREMENTS.
AMD CHARACTERISTICS, 1-5
IMITIALIZATION
OFF-LINE UTILITY INITIALIZATION. F=1
IHITIATION
INITIATION. 2=1
THTERCHANGE
SAMPLE INTERCHANGE USING OP=16 UTILITY. 3=10
INTRODUCT 10w
INTRODUCTIONS 1=1 4=1
KEYBOARD
KEYuDARL CONTROL FUNCTIUNS. 2-4
KEYBOARU FUNCTIONS. A=1
KEYUOARLD MESSAGES AND DeVICeE CODES. B-1
LAYOUT
MAS5-5TORE LAYOUT FOR MASS-STURE UTILITIES. 4-23
TYPICAL CORE LAYOUT FOR OFLMUP. 4=31
TYPICAL CORe LAYOUT OF UFLCUP WITH ASR PAPER TAPE
FUNCTIONSs 4=6&
TYPICAL CORE LAYOUT OF UFLCUP WITH HIGH SPEED PAPER TAPF
FUNCTIONSs 4=5
TYPLICAL CORE LAYOUT QF UNLCUP FOR OWHE SECTOR. 4=13
TYPICAL CORE LAYOUT OF UNLCUP FOR THREE SECTORS. 4-12
TYPLCAL CORE LAYOUT OF UNLCUP FOR TWO SECTORS. 4=11
TYPICAL CORE LAYOUT OF ONLMUP. 4-22
LIMITS
PRINT LIMITSe 3-4
REPLACE LIMITSe 3=4
LINE
CUMMAND LINE FORMATS. 2=2
MAGNETIC
THANSFER - CORE TO MAGNETIC TAPE. 3-7
THANSFER = MAGNETIC TAPE TO CORE. 3=7
TRANSFER - WAGMETIC TAPE TO MASS STORE. 3-8
THANSFER = MASS STORE TU MAGNETIC TAPE. 3-8
VERIFY = MAGNETIC TAPE AGAINST CORE. 3-7
VERIFY = MAGNETIC TAPE AGAINST MASS STORE. 2=9
MANUAL
CONVENTLIONS USED IN MANUALW 1=4

MAP
SAMPLE MCMORY MAP OF MINEXe F=2
TYPICAL OFLCUP MEMORY MAP. 4=T7
TYPICAL ONLLUP MEMORY MAP, 4=14
MASS
TRAKSFER LORE TO MASS STORE. 3-4
TRANSFER MAGNETIC TAPe TO MAS5 STORE. 3=8

TRALSFEK = MASS S5TORE TU MAGNETIC TAPE, 3-8
IRANSFER MASS STORE Tu PAPER TAPE. 3-6
THANSFER = PAPER TAPE TU MASS STORE. 3=6
VERIFY = MAGNETIC TAPE AGAINST MASS S5TOHE. 3-9
VERIFY = MAS5 STORE AGAINST COREs 3=4

VERIFY - PAPER TAPE AGAINST MASS STURE. 3-&

THANSFER = MASS STORE TU COREe 3-4
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CoMMUTER GENEHATED LNDEX

MASS-5TURE
MASS=-5TURE LAYUUT Fuk MASS=STURE UTILITiES. «=23
MEMORY
SAMPLE MEMURY AP Or MINEX. b=2
TYPICAL OFLCUP MLMURY MAR, &4-7
TYPLCAL ONLCUP MEADRY MAP. 4-l4
MLSSAGES
KEYBOARY MESSAGES Aub DEVICE CODLS. b=l
JTILITY PRUGRAM MESLAGESs 2=%
MINEX
MINEX TABLES. F=3
MINEX. L=4
SAMPLE MEMURY ~AP Or MINEX, F=2
MNEMUNICS
FUNCTION MNEMQIilCoe 2-2 2-2
NAMES
DEVICE NAMES. £-¢ 2-3
OCTAL
OCTAL TO LECIMAL COWVERSION. L-=1
OFF=LINE
OFF=LINE AND ON=LINe UTILITILS, 1-1
OFF=LINE UTILITICS. 2=1 2=4
OFF=LINE UTILIIY INITIALLZAILONG. F-1
OFLCUP
BUILDING PROCEVUKE rok OFLCUK, &4=3
CUNSTHUCTLION OF UFLLUP, 4=3
TYPICAL CORE LAYUUT OF OFLCUP WITH ASR FAPER TAKE
FURCTIONS. 4=6
TYPICAL CORE LAYUUT OF OFLCUP WITH HIGH SPELD PAPER Tare
FUNCTIONS. 4=5
TYPICAL OFLCUP MLAMORY MAP, 4-7
OF LMup
BUILDING PROCEJURL FOR OFLMUF, &4-27
CONSTRUCT Il OF UFLMUP. 4=27
TYPICAL COHE LAYUJT FOR QFLMUB, 4-3]
OFLUT-1
BUILDING PROCEUURE FOH OFLUT=1. #4=|
OFLUT=-2/0FLUT=-3
BUILDING PROCEJURL FOR OFLUI=2/0FLUT-3. 4-2
Oh=LINE
OFF=LINE AND Ou=LIiNe UTILITIES. 1=1
ON=LINE UTILITIES. <=1 2-4
OnLCLP
BUILDING PHOCEVURL FOR DNLCUP,. 4-8
CONTRUCTION OF ORNLCUP, #=8
TYPICAL COKE LAYOUT OF QHLCUF FOR UNWE SpC10ke 4=L3
TYPLCAL CORE LAYUUT OF OMLCUP FOR [HKEE SECTUKS. =12
TYPICAL CORE LAYUUT OF ONLCUP FOR TWO S5LCTDRS. 4=11
TYPICAL OHLCUP MEHURY MAP, 4-14
ONLMUP
BUILDING PROCEVURE rOR OMLMUF, 4-1s
CONSTRUCT lon OF OnLAMUR, 4=18
TYPICAL CORE LAYOUT OF ONLMUP, 4-2g
oP=16
FUNCTIONS INCLUDEU IN QP=l6 WTILITY PRUGKRAMS, 1-3
OP-16 UTILITY PROUHAM HARDWAKEs S0OFTWARE HEWUIREMCNT S
AND CHAKACTERISTICS. 1-5
SAMPLE INTERCHANGE USING OP=|6 UTILITY. 3=10
VERSIUNS OF OP=le UFILITY PhUGRAMS, 1-2
OVERVIEw
UVERVIEW 1=1
PAPER
TRANSFER = CORL Tu PAPER TAFE. 3-5
TRANSFER = MASS STURF TO PAPER TAPE. 3-t
TRANSFER - PAPLR TAFF TC CUkts 3=5
TRANSFER = PAPER TAMF TO MASS STORE. 3-&
TYPICAL COHE LAYOUT OF OFLCULP WITH ASR FAPER TAPL
FUNCTIOUS, 4=8&
TYPICAL CORE LAYUUT OF OFLCULY WITH HIGH SFEEL PAPER TAPE
FUNCTIONS. 4=5
VERIFY — PAPER TAPE AGAINST CUREC. 3-5
VERIFY = PAPER TAPE AGAINST MASS STURE. 3=6
PARAMETER
PARAMETER ABUREVIATIONSS 3=]
PARAMLTERS
PARAMETERS FOR CLOCK CALLS. 3=2
PHECUNF IGURED
PRECONF IGURED WASIC UTILITIES. 1=2
FRINT
PRINT CORE. 3-3
PRINT LIMITS. 3=4
PRINT TIME. 2-1
PRINTOUT
SAMPLE PRINTOUT. 3=4
PROCEUURE
BUILDING PROCEUURL FOR OFLCUF, 4=3
BUILDING PROCEJURE rOR OFLMULP. 4=27
BUILDING PROCEUURE FOR OFLUI=1. 4-1]
BUILDING PROCEUURE FoR OFLUI=2/0FLUT=3,. 4=2
BUILDING PROCEVUKE rOR ONLCUF. 4=8
BUILDING PROCEUURE FOR ONLMUE, &4-1d
BUILDING PROCEUUKES. 4=1

PROGKAM
FUNCTLONS InCLUDEY IN OF=16 UTILITY PROGWHAMS. 1-3
OP-1&6 UTILITY PROGRAM HARDWARE. SOF TWARE REUUIREMENTS.
AND CHARACTERISTICS. 1=
PHOGRAM STHUCTURE, 4-18 4=27 4=3 4=d
KEQUEST PRUGRAM. 3=1
UTILITY PROGHAM MESSAGES, 2-5
VERSIONS OF OP=16 UTILITY PROGRAMS, 1-2
HEPLACE
REPLACE CORE. 3-2
HEPLACE LIMITS. 3=4
REPLACE TIMLae 3-1
RESPONSLS FUR REPLACE CURE FUNCTION, 3=3
REQUEST
REQUEST PROURAMS 3=1
REGUIREMENTS
HARDWARL ANY SOF TWARE RLOUIHEMENTS. 1-4
OF=1&6 UTILITY PROGRAM HARDWARL+ SOF TWARE REUUIREMENTSs
ANL CHARACTERISTICS. 1-5

RLSPONSES

HESPONSLS Fuk REPLACE CURE FUNCTION. 3-3
HUUTIHES

COMPUNENTS AND ROUTINES REGUIRED BY EACH UTILITY, k-1
SAMPLE

SAMPLE INTERCHANGE USINu QP=16 UTILITY, 3-10
SAMPLE MEMORY MAP OF MIWEX. F=2
SAMPLE FRINIOUT. 3=9
ScARCH
SEARCH CORE. 3=3
SeCTOR
TYPICAL CORe LAYOUT OF UNLCUP FOR OME SECTOH. 4=13
TYPICAL CORE LAYUUT OF UNLCUP FOR THREE SECTORS. 4-12
TYFICAL CORe LAYUUT OF UNLCUP FOR TwO SECTOHRS, 4=11
SHEETS
FURMAT FOR TABLES (FUNCTIONs TRANSFER ANL VERIFY TABLES)
(3 SHEETS). 4=24
SUF TWAKRE
HARDWARL ANU SOF TWARE ReDUIREMENTS. 1=4
OP=16 UTILLTY PROGRAM HARDWAHEs SOFTWARE REUUIREMENTS.
AND CHARACTERISTICSs 1=5
S5PEED
TYPICAL CORE LAYOUT OF UFLCUP WITH 1IIGH SPEED PAPER TAPF
FUNCTIONS. 4-5
STORE
TRANSFER = LORE TO MASS STORE. 3-4
TRANSFER - MAGNETIC TAPL TO MASS STURE. 3-8
THANSFER = MASS STORE TU CORE. 3=4
THANSHER - HASS ST0RE Tu MAGNETIC TAPE. 3-8
TRANSFER = MASS STORE Tu PAPER TAPE. 3=t
TRANSFEH - PAPELR TAPE Tu MASS SIORE. 3-8
VERIFY = MAGNETIC TAPE AGAINST MASS S5TOhE. 3=9
VLRIFY - Ma55 STORE AGAINST CURE. 3-4
VERIFY - PAPER TAPE AGAINST MASS STURE. -6
SIRUCTURE
PROGEAM STRUCTURE. 4=-18 4=2T7 4=3 4-8
SUMMARY
SUMMARY QF CORE-RESIDENT UTILITY COMPOMENTSe 4=10
SYSTrM
SYSTEM CONTROL FUNCTIONS. 3-1
TAUBLES
FORMAT FOR FT-C (FUNCTIUN, TRAMSFER. ANU VERIFY TABLES)
{3SHEETS)  &=15
FORMAT FOR IABLES (FUNC|IONs TRANSFER ARG VERIFY TABLES)
13 SHEETS) o 4=24
MINEX TABLES. F=3
TAPE
THANSFER = CORE TU MAGNETIC TAPEs 3-7

TRANSFER LORE TO PAPEK TAPE. 3-%5
THRANSKER MAGNETIC TAPE TO CORke 3=7
TRANSFER MAGNETIC TAPL TO MASS STORE. 3-8

TRANSFER MASS STORE TU PAPER TAPE. 3-8

TRANSFER PAPER TAPE Tu COHEW 3=5

TRANSFER - PAPER TAPE Tu MAS5 STORE. 3-&

1YPICAL CORE LAYOUT OF uFLCUP WITH ASR PAPER TAPF

FUNCTIUONS. 4=6

TYPICAL COKE LAYOUT OF UFLCUP WITH fIGH SPEED PAPLR TAPt

FUNCTIONS. 4=5

VERIFY - MAGNETILC TAPE AGAINST CORE. 3-7

VERIFY = MAUNETIC TAPE AGAINST MASS STURE. 3=9

VERIFY - PAPER TAPE AGALNST CORE. 3-5

VERIFY = PAPER TAPE AGALNST MASS STURE. 3=6
TERMINATION

TERMINATIONS 2=3

TRANSFER = MASS STORE Tu MAGNETIC TAPE. 3-8

TIME
PRINT TIME« 3-1
RCPLACE TIME. 3=1

TRANSFER
FORMAT FOR FT=C (FUNCTIONs TRANSFERs ANUL VERIFY TABLES)
(3SHLETS) s a-1%
FORMAT FOR TABLES (FUNCTION, TRANSFER ANU VCRIFY TABLES)
(3 SHEETS), 4=24

AB&3



THANSFER [CON]
TRANSFER
TRANSFER
TRANSFER
TRANSFEH
TRANSFER
TRANSFER
TRANSFER
TRANSFER
THANSFEH
TRANSFEHR
TRANSFER

TYPICAL
TYPICAL
TYRPICAL
FUNCT1ON
TYPICAL
FUNCT 10N
TYPICAL
TYPICAL
TYPICAL
TYPICAL
TYPICAL
TYPICAL

UTILITIES

1
AND VERIFY FUNCTIONS,

CUMPUTER GENERATEDL I

3-4

= CURc TO MAGNETIC TAPCa 3-7

- CORE TO MASS STORL.

I=b

CORL TO HAPER TAFL. 3-5
MAGHRETIC TAPE TO CURE. 3=7
MAGLETIC TAPE TO MASS STURE. 3-8

MASS STOxF TO CURL.

3=

MASS STORE TO PAPER TAPE. 3-u
PAPER TAKF TO COKL. 3=5

= MASS5 STUKF TO MAGNETIC 1APE. 3=8

PAPLR TAWF TO MASS

STOREs 3-¢

CORE LAYUUT FOR OFLMUP, 4-31

CORE LAYOUT OF OFLCULF
Sa 4=6

CORE LAYOUT OF OFLCWP
S5e 4=5

COKE LAYOUT OF ONLCUP
CORE LAYOUT OF QNLCUR
CORE LAYDUT OF ONLCUP
CORE LAYOQUT DF ONLMUE,

OFLCUP MEMOKY MAP. 4~1

ONLCUP MEMOKY MAP, &=]

WITH ASR FAPEK TAPE

WITH 1H1GH SPErD PAPER TAPE
FOR ONE SLCTORe 4-13

FOR THREE SECIORS, a=12
FOR TWO SLCTORS. 4-11

G4=22

&

COMPONENTS AND RUUTINES REGUIRED BY EACH UTILITY. E-1

UTILIT

VERIFY

NUER

LES (CONT)

MASS-STORE LAYOUT FOR MASS-STORE UTILITIES. #=23
OFF=LINL ANU ON=LINE UTILITIESs 1-1

OFF=LINE UTILITIES. 2=1 2-6

OFF=LINE UTILITY INITIALIZATION. F-1

ON=-LINE UTILITIES. 2=1 &=4

OP=1& UTILITY PROGRAM HARDWAREs SOFTWARL REQUIREMENTS.
AND CHARACTERISTICS. 1=5

PRECONFIGURED BASIC UTILITIES. 1=2

SAMPLE INTERCHANGE USINu OP=16 UTILITY. 3-10
SUMMARY OF CORE-RESIDENT UTILITY COMPONENTSs 4=10
UTILITY PROGUKAM MESSAGESe 2-5

VCRSIONS OF OP=16 UTILIIY PROGRAMS, l=2

FORMAT FOR FT=C (FUNCTION, TRANSFERs ANLU VERIFY TABLES)
(35HEETS) s =15

FORMAT FOR TABLES (FUNCIIONs TRANSFER AND VERIFY TABLES)
(3 SHEETS) e 4-24

TRANSFER ANU VERIFY FUNCTIONS. 3=4

VERIFY - MAGNETIC TAPE AGAINST CORE. 3=7

VERIFY = MAGNETIC TAPE AGAINST MASS STORE. 3-9

VERIFY = MASS STORE AGAINST CORE. 3=4

VERIFY = PAPER TAPE AGAINST CORE. 3-5

VERIFY - PAPER TAPE AGAINST MAS5S 5TORE. 3-6

VERS510NS

VERSIONS OF OP=1g UTILITY PROGRAMS, 1=-2

ABE3
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