§ P e

GENERAL SYSTEM:

SUBJECT:

SPECIAL

= INSTRUCTIONS:

DATE: December 30, 1965

8663
31065
1.51265
Printed in U.S. A.

"WELL EDP

SOFTWARE MANUAL

SERIES 200

FLOATING TAPE
LOADER-MONITOR C AND
INTERRUPT CONTROL D

SERIES 200/OPERATING SYSTEM - MOD 1

Program Operating Procedures for the Float-
ing Tape Loader-Monitor C Program and the
Interrupt Control D Program.

This manual contains a reprint of the information
in the bulletin of the same name dated October
15, 1965. It will be superseded by more com-
plete descriptions and operational characteristics
in forthcoming publications.

o,

FILE NO.: 123.5005.001C. 0-005

*When ordering this publication, please specify
Title and Underscored portion of File Number.



Copyright 1965
Honeywell Inc,
Electronic Data Processing Division
Wellesley Hills, Massachusetts 02181



o

N’

FOREWORD

This manual describes programming and operating characteristics of Floating Tape
Loader-Monitor C, a program operating in the SERIES 200/ OPERATING SYSTEM - MOD 1,
Floating Tape Loader-Monitor C is currently designed to load programs positioned randomly

on a binary run tape (BRT).

Differing from the Tape Loader-Monitor C(3) and Tape Loader-Monitor C(4) programs,
Floating Tape Loader-Monitor C is relocatable and may be loaded into any available memory
bank above bank 0 at execution time. Incorporating all features of Tape Loader-Monitor C(3)
and Tape Loader-Monitor C(4), Floating Tape Loader-Monitor can be assembled in three- or
four-character addressing mode. Three-character addressing allows the Floating Tape Loader-
Monitor C program to load and start programs only in the first 32K locations in memory; but
four-character addressing enables program loading and starting anywhere in 262K memory

locations.

Because of the many similarities between the other versions of the Looader-Monitor pro-
gram and Floating Tape Loader-Monitor C, it is to the user's advantage to familiarize himself

with the information presented in the Honeywell Software Bulletin entitled PLUS - Tape Loader-

Monitor, DSI-327A, which describes Tape Loader-Monitor C(3) and Tape Loader-Monitor C(4).

Interrupt Control D is also a program operating in the Mod 1 environment and is described
in this manual (Section VII) because it requires the residence in memory of the Floating Tape
Loader-Monitor C program. The Interrupt Control D program governs the simultaneous proc-
essing of two programs in that it performs control functions, on interrupt signal, to reassign

program control for the most efficient use of memory cycles.

Both Floating Tape Loader-Monitor C and Interrupt Control Dare macro programs which must
be specialized by the Library Processor Cprogram before being assembled by Easycoder Assembly
C. Informationconcerning Library Processor Cand Easycoder Assembly C canbe found in the
Honeywell Software Bulletins entitled Library Processor C, File No. 122.1605.001C. 00. 00, and
Easycoder Assemblers Cand D, File No. 122.1105.191C. 00.00, respectively.

The reader should be familiar with the information presented in the Honeywell 200

Equipment Operators' Manual, DSI-294, and the Honeywell Series 200 Programmers' Reference
Manual, Models 200, 1200, 2200 (File No. 113.0005.0000.00.00).
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SECTION I
BASIC CONCEPTS OF FLOATING TAPE LOADER-MONITOR C

INTRODUCTION

The Floating Tape Loader-Monitor C program searches for, loads, and starts Series 200
programs which are recorded on binary run tapes (BRT). The object programs may be assembled -
by Easycoder Assembly C or compiled by either the COBOL compiler D or the FORTRAN com-
piler D program. When the Loader-Monitor resides in memory, a call to search for and load a
specified segment may be issued by the operator or by programmed instruction from a previously
loaded program. In addition to the use of program and segment names, a program or segment

to be loaded may be identified by its particular visibility coding as described in Appendix A.

The searching, loading, and starting information required by the Floating Tape Loader-
Monitor C program is reflected in its communication area, which can be modified by entering

the desired values before the particular program is called.

Floating Tape Loader-Monitor C incorporates all the features of both Tape Loader-Monitor
C(3) and Tape Loader-Monitor C(4) as well as several additional options, For example, at exe-
cution time, Floating Tape Loader-Monitor C may be loaded into any available memory bank
above bank 0; or, it can be assigned an absolute address, above bank 0, where it will permanently
reside. Floating Tape Loader-Monitor C also has the capability to communicate with the Interrupt
Control D program, enabling both programs to reside in memory and interact to allow simultane-
ous processing of a main (background) program, e.g., assembly, sort, collate, etc., and a
peripheral (foreground) program, e.g., tape-to-printer, card-to-tape, etc. One feature provides
for direct communication between a program in four-character mode and the Loader-Monitor,

another provides for console typewriter or control panel diagnostic messages.

To satisfy the objectives of the Floating Tape Loader-Monitor C program, it has been
written as a macro program which requires specialization by the Library Processor C program.
Section V includes four prespecialized versions of Floating Tape Loader-Monitor C which are

available for the most probable applications.

EQUIPMENT REQUIREMENTS

The minimum machine requirements for Floating Tape Loader-Monitor C are given below.

1. Memory locations: The number of storage locations needed is dependent upon
the parameters of the macro instruction (see Table 1-1).

1-1



Table 1-1. Memory Requirements for Loader-Monitor

Macro Parameters
Addressing Message . .
Mode Media Locations Required

3 control 1,400
panel

4 control 1,920
panel

3 console 1,950
typewriter

4 console 2,600
typewriter

For any version of the Loader-Monitor, the availability of 126 additional loca-
tions, 64 through 189 (decimal), are required for its communication area.

2. Programming: The central processor must include the Advanced Programming
Instructions Feature (011) and have the availability of index registers X5 and
X6.

3. Tape drives: One Type 204B.

‘Additional Equipment Usable

Floating Tape Loader-Monitor C can employ a card reader to allow for application of a
Console Call card. A Type 220-1, 220-2, or 220-3 console may be used if the typewriter option
is desired. If the Type 220-3 console is used, the user must not allow a program to branch to
the Loader-Monitor unless the ""interrupt-allow' function for data termination interrupts is

turned off, e.g., it may be turned off by a PCB instruction with 70 (octal) for the third control

character.

1-2



SECTION II
OPERATIONAL DESCRIPTION OF A BINARY RUN TAPE

GENERAL

Floating Tape Loader-Monitor C is assembled by Easycoder Assembly C and stored on a
BRT. The BRT contains, in addition to the header label, the trailer, and two ERI records, a
tape bootstrap routine, the Floating Tape Loader-Monitor C program, and one or more loading
units. I The tape bootstrap routine and the Loader-Monitor program perform the necessary
functions to provide a self-loading capability. The tape bootstrap routine is loaded initially; it

then searches for and begins loading the Loader-Monitor program.

Floating Tape Loader-Monitor C consists of two program segments, the first of which is
loaded into decimal locations 2, 150 through 4,096 by the tape bootstrap routine. The first segment
is only used to search for, load, and start segment 2. Segment 2 is the actual Loader-Monitor
and will occupy a variable number of memory locations starting at an address based upon the

memory bank indicator specified either at specialization time or at execution time.

If the user desired to relocate the Loader-Monitor at execution time and inserted the appro-
priate parameters in his macro instruction, segment 1 will halt after starting (halt number 2A
on page 7-5) to allow console or control panel entry of the relocation bank indicator. Segment 1
will then relocate segment 2 into the indicated bank, make any prescribed changes in the Loader-
Monitor communication area, and start segment 2. Loader-Monitor will come to a halt (halt
number 3 on page 7-5) when it is ready to receive a call, which is the process of directing the
Loader-Monitor to perform the three functions of searching for a particular unit, loading the

specified unit, and, if directed, starting the designated unit (program).

COMMUNICATION AREA

The communication area for Floating Tape Loader-Monitor C occupies memory locations
64 through 189 (decimal). Object programs must be assembled above this area. The communi-
cation area is compatible with fhose of Tape Loader-Monitor C(3) and Tape Loader-Monitor C(4);
however, certain changes and additions have been made to accommodate the new features of the
Floating Tape Loader-Monitor C program. Locations 64 through 155 are functionally identical
for each Loader-Monitor; but locations 156 through 189 are used only with Floating Tape Loader-
Monitor C, and certain of these locations are used only if the lL.oader-Monitor is assembled in

the four-character address mode.

lFor more explicit information on BRT format, refer to the PLUS-Tape Loader-Monitor bulletin.
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Note that only two four-character entrances to the Loader-Monitor are provided and that
both are referenced indirectly; all other entrances to the communication area must be in three-
character address mode. Programs assembled in three-character mode must not use entrances
for programs assembled in four-character mode; conversely, programs assembled in four-

character mode must not use entrances for programs asscmbled in three-character mode.

CALLING A LOADING UNIT

Types of Calls

Calling a loading unit begins with establishing the required parameter values in the com-
munication area of the Loader-Monitor program. After these parameter values have been es-
tablished, the Loader-Monitor is directed to locate and load the designated loading unit; then,
if specified, the Loader-Monitor starts the unit just loaded, as described in detail in subsequent

paragraphs.

Calling a loading unit may be accomplished by any of three methods, in conjunction with
the '"initial" and '"reset'" values established by the lL.oader-Monitor, as described in Section IV,
Two of these methods require operator action; hence, they are referred to as console calls.
The third method is accomplished by program instructions of the current (previously loaded)
loading unit. All three methods are described in detail in Section IV, and a general description

of program calls is given below.

Normal Pr ogram Call

A call to search for and load a particular loading unit (program) may originate from instruc-
tions in the current program. A normal call to the Loader-Monitor from the current program is
executed by (1) ensuring that the parameters in the Loader-Monitor communication area are pro-
perly set, and (2) branching either to location 130 (directly) for entry in three-character address-
ing mode or to location 168 (indirectly) for entry in four-character mode (see Table 2-2). The
calling unit must execute the branch in an admode consistent with the entry. Depending upon the
value of the start mode parameter in decimal location 112, the Loader-Monitor either starts the

called unit or returns to the calling unit.

If Floating Tape Loader-Monitor C is in three-character addressing mode, it starts the
called unit or returns to the calling unit in three-character mode. When the Loader-Monitor is
in four-character mode, the addressing mode in which it starts a calling unit will depend upon
the address of the start location that is branched to. If this address is above 32,767, the branch

is executed in four-character mode; otherwise, it is executed in three-character mode.



When a program operating above 32K branches to a three-character entrance of the Loader-
~— Monitor, it must ensure that the A-address register contains an address less than 32,768. The
following sequence of instructions illustrates one way in which this can be accomplished (the SW

is executed in the four-character addressing mode).

EASYCODER

CODING FORM
PROBLEM PROGRAMMER DATE PAGE ____OF ___.
CARD |7|X] OPERATION
. NUMBER EQ LOCATION CODE OPERANDS
) 2]3 al5]6(7]8 . 14(15, 20}21 | | R 1 L L , eeles | ., 80
1 .
. : | ] SW TAG. | . (TAG, references some. lacalion below 32} 767) e
I AN e
- 3 ! I 1 B 13¢ 1 1 1 L 1 n U SR S | L 1 a1 PENTE ] 1

In setting up parameters, the calling unit must not alter any punctuation marks. All fields
in the communication area are initially loaded by the Loader-Monitor with word marks in their
leftmost character locations, except for the console typewriter availability field (233g), which
may have an item mark if the machine configuration does not include a typewriter, To identify
Floating Tape Loader-Monitor C, the field for console call entry (100g) has a record mark which

must not be altered.

~ The Loader-Monitor uses and does not restore index registers X5 and X6. These registers
have word marks in their leftmost character locations at the completion of loading, Index register
X6 is the distribution counter which contains an address one higher than that into which the last
character of the called unit was loaded. The Loader-Monitor does not use or disturb any loca-

tions below location 64 (octal 100), other than index registers X5 and X6.

Subsequent sections define the parameters, their locations, their initial and permissible
values, the conditions under which they are reset, and the resulting actions of the Loader-
Monitor. The parameters are summarized in Table 2-1, and a complete layout of the communi-

cation area is provided in Table 2-2.

Special Program Call

: A special calling procedure provides for compatibility with the Basic Programming System,
Using the special calling procedure, the current loading unit may call in the next loading unit by
storing the contents of the B-address register at the starting location of the object program. If
an object program (loading unit) branches to this stored address, it will enter the Loader-
Monitor at a location one beyond the branch instruction to the loading unit, and the next loading
unit forward having the specified visibility will be loaded and started at this normal starting

location.



SEARCHING FOR A LOADING UNIT

As mentioned previously, loading units on a BRT can be arranged in any sequence following
the Loader-Monitor, as the BRT can be searched in a forward or backward direction. In search-
ing forward for a particular loading unit on a BRT, the L.oader-Monitor checks the banner charac-

ter for the identifying code of a segment header record (octal 50 or 54).

When an end-of-reserved-information (1ERIA) record is encountered during a forward
search prior to locating the requested loading unit, the Loader-Monitor directs the machine to
search backward for the loading unit. When the segment header record of the first loading unit
in the file (identified by the record sequence number 0) is encountered during a backward search,
the machine is directed to halt, and a forward search may be initiated by depressing the RUN

button.’
The search direction and the specific identification of the unit to be loaded are entered into
the communication area using the applicable search parameters, which are described in detail

in Section III.

LOADING A LOADING UNIT

After a loading unit (the called unit) has been successfully located during the search phase,
the Loader-Monitor proceeds to set up the called unit in memory. It does so by reading suc-
cessive records of the called unit into the input buffer and subsequently loading their data contents
into the specified memory locations with appropriate punctuation, as indicated by the data field
control characters. ] Loading is terminated by control character 61 (octal), and the BRT remains

positioned immediately after the record in which control character 61 is encountered.

Loading Phase

Floating Tape Loader-Monitor C will load object programs into the locations assigned to
them during assembly; therefore, it is the user's responsibility to ensure that the area allotted
to the Floating Tape Loader-Monitor C program is not destroyed. During the loading phase, the
Loader-Monitor enters the program name and segment name of the called unit into locations 68
through 75 of the communication area. The revision number indicated in the segment header
record of the called unit is also read into memory and stored in locations 65 through 67 of the

communication area.

I¥or more information on data field control characters, refer to the PLUS-Tape Loader-Monitor
bulletin.
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The operation of the Loader-Monitor may be modified, using one or both of the two load
parameters: the relocation augment and the halt name. The relocation augment parameter pro=-
vides the ability to load a unit into a higher memory location than that for which it was assembled.
However, since the Loader-Monitor performs no address adjustment, the unit is loaded into the
new area in the same form as it was assembled. Thus, the relocation augment is normally used
in conjunction with object programs that contain indexed addressing. Using the halt name param-
eter, the machine can be directed to halt after loading a particular unit by entering the name of

that loading unit into the halt name parameter location in the communication area.

The Loader-Monitor also provides an own-coding exit after each record is read into the
input buffer, thus enabling the execution of own-coding routines during loading (refer to Appendix
B). In addition, an own-coding routine may return to the Loader-Monitor at return point 1 {172g)
and use the distribution process (loading data into memory with appropriate punctuation) of the
Loader-Monitor; or the return may be to return point 2 (176g), and the distribution process is

assumed to have been executed by own-coding.

USING ONE LLOADER-MONITOR TO I.OAD ANOTHER

The Floating Tape Loader-Monitor C program is capable of loading the Tape Loader-
Monitor C{3) and Tape Loader-Monitor C(4) programs or being loaded by one of them. This
facility provides for a continuous run within a system using two or more Loader-Monitor pro-
grams. Once either Loader-Monitor is in memory, the user need only supply the resident
Loader-Monitor with the program and segment name and the visibility of the Loader-Monitor to

be entered.

The user can display octal location 100 to determine which Loader-Monitor is in memory:
a record mark indicates Floating Tape Loader-Monitor C, and a word mark alone indicates Tape
Loader-Monitor C(3) or Tape Loader-Monitor C(4). The necessary information to search for,
load, and start the particular Loader-Monitor can be entered through a normal call or at the
console or control panel. The program and segment name for either loader is AAAMONss, where

ss is Sl for Tape Loader-Monitor C {both versions) or 01 for Floating Tape Loader-Monitor C.

Normally, all Loader-Monitor programs in use at an installation are grouped at the begin-
ning of the BRT. As a result, the loaders can be automatically included on the assembly output
BRT. However, the various Loader-Monitor programs may be placed on the BRT in any desired

order, according to the select directors used. 1 Depending upon the position of the BRT with

IFor further information concerning the use of select directors, refer to the Honeywell Software
Bulletin entitled Update and Select C and D File Number 122. 3305, 001c. 00. 00.
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relation to the Loader-Monitor to be called, the search direction parameter may be ''forward"
or ""backward.'' Normally, this parameter should be "forward! if the BRT is in the rewound

state and "backward' otherwise.

The following restrictions are imposed when using the above option:

1. The communication area will be redefined to be consistent with the Loader-
Monitor being called;

2. Special or Return starts are not permitted;
3. The '"halt name" option is not allowed; and
4. Own-coding is not permitted.

STARTING A LOADING UNIT

The action performed by the Loader-Monitor after loading a called unit is referred to as
""'starting.'" Under the direction of the start mode parameter, the Loader-Monitor branches to
one of three locations. The first of the three is a branch to the normal (N) starting location of
the unit just loaded (called unit), The second is a branch to a special (S) location in the called
unit, and the third is a return (R) branch to the calling unit. For start mode R to be used when

the calling program executes a branch to the Loader-Monitor from a location above 32, 767, the

branch must be to location 168 (decimal) and is coded as follows: B/ (168).

If the Loader-Monitor program is assembled in three-character address mode, it starts
the called unit by branching to the starting address in three-character mode. If the Loader-
Monitor is assembled in four-character address mode, the starting mode will depend upon the
address to which the branch is made. If this address is above 32,767, the branch is executed

in four-character mode; otherwise, it is executed in three-character mode.

SUPPLEMENTAL FEATURES OF THE COMMUNICATION AREA

Layout

In addition to the various features employed during the search, load, and start phases of
the Loader-Monitor, the communication area has four fixed-start fields, a general return ad-
dress field, an alternate return address field, a current date field, and an ECD field. The se-
quential layout of the Loader-Monitor communication area is shown in Table 2-2, and a summary

of the parameters for each of the three phases of operation is included in Table 2-1.

Console Fixed Starts

The communication area contains four Branch instructions that may be used for console
starts. The first Branch instruction is designated as fixed start 0, and it is stored in locations

86 to 89 (octal 126 to 131), The execution of fixed start 0 causes the Loader~Monitor to perform
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the functions designated as ''reset at console call't (Table 2-1) and then directs the machine to
halt and await the entry of the desired parameters. The other three Branch instructions (loca-
tions 90 through 101) are available for use by the object programs. The Branch op code is
located in the leftmost location of each four-character field, followed by the three-character

A-address portion.

General Return Address

THREE-CHARACTER MODE

The communication area contains a three-character return address feature that enables
all loading units of a particular system to terminate with a branch instruction to the general
return address. Locations 139 to 141 (octal 213 to 215) contain the general return address which
is initially set by the Loader-Monitor to the address of the first console fixed-start instruction
(fixed start 0). Thus, when it desired to use this feature, each loading unit of a system termi-

nates with the standard instruction: B/ (139).

FOUR-CHARACTER MODE
If Floating Tape Loader-Monitor C is assembled in four-character addressing mode, a
general return address is provided to enable the object program to return to the Loader-Monitor

in four-character mode by executing the following instruction: B/ (164).

Alternate General Return Address

The communication area also contains an alternate return address feature that enables an
operating program to direct the Loader-Monitor to search for a console call card without halting
or resetting any parameter values. To use this feature, the operating program merely executes

the following instruction: B/ (148).

Current Date
The communication area contains a five-character current date field in locations 142 to
146 (octal 216 to 222), into which the operator may load the current date. The Loader-Monitor

makes no use of the current date field; it is included only for the convenience of object programs.

ECD Field

The communication area contains a four-character ECD field in locations 151 to 154 (octal
227 to 232) which is not used by Loader-Monitor. It is used by systems programs in conjunction
with the standard Equipment Configuration Descriptor (ECD). The initial value of the ECD field
is JJOR.



Console Typewriter Availability

Location 155 (octal) of the communication area contains the control unit number of the
console typewriter when designated during specialization of the Loader-Monitor. If a console
typewriter is present and designated during specialization, location 155 is automatically punctu-
ated to contain a word mark only. If a console typewriter is not present or specified, location
155 is punctuated to contain an item mark only. Care should be taken to avoid changing the

punctuation in this location.

Load Indicator for Foreground Program

When Interrupt Control D is interacting with Floating Tape Loader-Monitor C and control-
ling the execution of a foreground and background program, location 267 (octal) of the Loader-
Monitor communication area is interrogated by Interrupt Control D to determine whether another
foreground program is to follow the current foreground program being processed. An '"*'" in
octal location 267 signifies that another foreground program is to be loaded after the current
foreground program has been executed; a ""0'" in the location designates that no other foreground

programs are to follow the current foreground program being processed.

The load indicator feature enables sequencing of foreground programs for the user having
a central processor with the 012 Program Interrupt feature but having a control panel or console
without the external interrupt button. 1 Foreground programs can be sequenced if an asterisk
(548) is placed in octal location 267 of the Loader-Monitor communication area prior to the
exiting of the current foreground program being processed. Interrupt Control D interrogateé
location 267 when the foreground program exits; and, if the location contains an asterisk,
Interrupt Control D gives control to the Loader-Monitor to load the next foreground program.
If no asterisk has been specified in octal location 267, Interrupt Control D allows the background
program to continue in sequence; and, if there is no external interrupt button, another fore-

ground program cannot be loaded until the background program has completed processing.
For more extensive information on Interrupt Control D, refer to Section VIII.

Systems Communication Area

A portion of the communication area of Floating Tape Loader-Monitor C is included with
that portion of the Loader-Monitor which resides in upper memory. Information in this area is
needed only by systems programs; in particular, Interrupt Control D. Decimal locations 184

through 186 contain the beginning address of the systems communication area.

1The load indicator feature would be used at an installation with or without a Type 220-1 console
and having a Type 201-0 or 201-1 central processor without an external interrupt button on the
control panel.
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Object Program Memory Limit

Decimal locations 187 through 189 contain the address of the highest location which can be
used by an object program. Floating Tape Loader-Monitor C and other systems programs, such

as Interrupt Control D, reside above this address.

Table 2-1. Summary of Loader~-Monitor Parameters

Location Initial | Reset at | Reset Reset at
Phase Parameter Values Console After Special
Decimal Octal Value Call Loading Call
Presearch| Method of parame- 64 100 00: console call card, 00 - - -
ter entry
01: manual entry via
operator's control
panel (or console),
Searching | Search mode 111 157 01: vis, & rel. pos, 20 20 - 01
20: prog. & seg.
00: seg. (within prog.)
60: prog., seg., vis,
40: seg. & vis,
(within prog.)
Search direction 106 152 22: forward 22 22 22 -
23: backward
Program name 68-73 104-111 - - - - -
Segment name 74-75 112-113 - - - - -
Visibility 113-118 | 161-166 - 40 00 00 - - -
00 00 00
Relative position 110 156 1 (back, ): prog. last 1 1 1 -
loaded.
1 (fwd): next prog,
Tape Drive 76 114 - 0 - - -
Loading Relocation augment| 107-109 | 153-155 - 0 0 0 -
Halt name 77-84 115-124 - - - - -
Starting Start mode 112 160 N: normal N N - . N
S: special
R: return
Special start 119-121 | 167-171 - 0 - - -
location
Trapping mode 147 223 00: off 00 - - -
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Table 2-2.

Sequential Layout of the Loader-Monitor Communication Area

Location
Function
Decimal Octal
64 100 Console call card versus direct (manual) entry,
65-67 101-103 Revision number of unit last loaded.
68-73 104-111 Program name,
74-75 112-113 Segment name.
76 114 Tape drive.
77-84 115-124 Halt name,
85 125 ID character from column 18 of console call card.
86-89 126-131 Fixed start 0 (Drum Monitor entrance for console call: via oper-
ator's control panel or Console Call card).
90-93 132-135 Fixed start 1 (not used by Loader-Monitor).
94-97 136-141 Fixed start 2 (not used by Loader-Monitor).
98-101 142-145 Fixed start 3 (not used by Loader-Monitor).
102-105 146-151 Branch to own-code routine.
106 152 Direction for searching,
107-109 153-155 Relocation augment.
110 156 Relative position,
111 157 Search mode.
112 160 Start mode,
113-118 161-166 Visibility mask.
119-121 167-171 Special starting location.
122-125 172-175 Own=-code return 1 (before distribution).
126-129 176-201 Own-code return 2 {after distribution).
130-138 202-212 Entrance for normal call in 3-character mode.
139-141 213-215 General return address (3-character mode).
142-146 216-222 Current date,
147 223 Trapping mode.
148-150 224-226 Alternate return address.
151-154 227-232 ECD field.




Table 2-2 {(cont).

Sequential Layout of the IL.oader-Monitor Communication Area

Location
Function

Decimal Octal

155 233 Console typewriter availability.
156-163 234-243 Reserved for Loader-Monitor only,
164-167 244-247 General return address (4-character mode). *
168-171 250-253 Entrance for normal call in four-character mode. *

183 267 Foreground program load indicator.
184-186 270-272 Base address of systems communication area.
187-189 273-275 Object program memory limit.

* Available if the Loader-Monitor is assembled in four-character address mode.







SECTION III
PARAMETERS

GENERAL

Three primary categories of parameters are used by Floating Tape Loader-Monitor C:
search parameters, load parameters, and start parameters. These parameters are summarized
in Table 2-1. Table 2-2 identifies each parameter location in sequence, together with its ap-
plicable name and/or function. The over-all functions of searching, loading, and starting are

described in Section II.

SEARCH PARAMETERS

Definitions

Searching for a specific loading unit is accomplished by the specialization of seven search
parameters in the communication area:

1. Search mode,

2. Search direction,

3. Program name,

4, Segment name,

5. Visibility mask,

6. Relative position, and

7. Tape drive.

"Initial value, " as used in the following paragraphs, refers to the contents of a parameter field
within the communication area which are established when the Loader-Monitor is initially loaded
into memory. ''Reset' refers to a value entered by the Loader-Monitor into a parameter field

within the communicationarea during execution. Refer to Table 2-1for a summary of these values.

Search Mode (Location 111)

The search mode is established by entering one of the five search mode designations into
location 111 (octal 157). The octal values of the five search mode designations and the meaning
of each are provided in Table 3-1, together with the identifying parameters used when searching

in the designated mode.



Table 3-1.

Search Mode Designations

Search Mode
(Octal)

Parameters
Used

Meaning

01

Visibility and
relative posi-
tion

Search in the specified direction, and load the nth unit of
specified visibility (n is the binary value of the relative
position parameter),

20

Program and
segment names

Search for and load the unit with the specified program and
segment names, irrespective of visibility.

00

Segment name

Search for and load the unit with the specified segment
name within the current program. (Similar to search
mode 20 except that the machine is directed to halt upon
encountering a segment header record with a program
name different from that of the unit last loaded, A search
in the opposite direction can then be initiated by depressing
the RUN button on the operator's control panel,)

60

Program name,
segment name,
visibility

Search for and load the unit with the specified program
name, segment name, and visibility.

40

Segment name,
visibility

Search for and load the unit with the specified segment
name and visibility within the current program, (This
mode is similar to 00 with the addition of the visibility
key. )

f
!
|

The initial value of the search mode parameter is 20, and it is reset to 20 by a console call.

However, upon receipt of a special program call (Section II), the search mode parameter is

reset to 01,

Search Direction (Location 106)

The search direction is established by entering octal 22 (search forward) or octal 23

(search backward) into location 106 (octal 152).

parameter is octal 22.

each unit,

Program Name (Locations 68-73)

The initial value of the search direction

it is reset to 22 by a console call, and it is reset to 22 after loading

The program name is one of the search parameters (keys) used in search modes 20, 00,

60, and 40, Thus, in all search modes except 01, the calling unit (or the calling or loading

operation of a previously loaded unit) enters the program name of the specified loading unit into

locations 68 to 73 (octal 104 to 111). However, regardless of the search mode used, the program

name of the applicable loading unit is always entered into locations 68 to 73 by the Loader-Monitor
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during the loading operation, thus enabling subsequent use of search modes 00 and 40 without the

necessity of entering the program name,

Segment Name (Locations 74-75)

Similar to the program name, the segment name is one of the search parameters used in
search modes 20, 00, 60, and 40; thus, for these modes, the segment name is entered by the
calling unit into locations 74 and 75 (octal 112 and 113), Similarly, the segment name is always

entered into locations 74 and 75 by the Loader-Monitor during the loading operation.

Visibility Mask {Locations 113-118)

Visibility is one of the search parameters (keys) used in search modes 01, 60, and 40.
The initial value of the visibility mask in the communication area (as established by the Loader-
Monitor) is octal 40 00 00 00 00 00 (visibility A). When searching is by visibility, a visibility
match must be obtained to identify the desired loading unit prior to loading. A visibility match
occurs when at least one bit position in the visibility key of the loading unit and the corresponding
bit position of the visibility mask both contain a 1. When it is desired to search for a loading
unit by visibility other than visibility A, the desired visibility code must be entered into loca-

tions 113 to 118 (octal 161 to 166) by either manual or program entry as described in Section IV.

Relative Position (Location 110)

The relative position parameter is a binary number (n) that is used in conjunction with
search mode 01. The initial value of the relative position parameter is 1. The unit last loaded
may be reloaded with a relative position value of 1 if the search direction parameter is set for
backward search. The relative position parameter is reset to 1 by a console call, and it is reset

to 1 after loading each unit. The value 0 for the relative position parameter is undefined.

Tape Drive (Location 76)

The tape drive parameter identifies the tape drive from which a unit is to be loaded. The
low-order three bits of the character which is entered into location 76 (octal 114) specify the
number of the tape drive containing the desired loading unit. (The peripheral instructions are
specialized from this character before executing each call,) In contrast to the tape drive, the
tape control is not designated by a search parameter; if the tape control number is not 0, the

appropriate number must be entered through the operator's control panel when the bootstrap
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procedure is performed (Section VI). The bootstrap routine and the Loader-Monitor both direct
the use of tape control 0, unless another tape control number is entered during the bootstrap pro-
cedure, Thereafter the tape control used during the bootstrap procedure is automatically ad-
dressed, and the particular type drive addressed is determined by the value of the low-order

three bits in the tape drive parameter location.

LOAD PARAMETERS

Relocation Augment (Locations 107-109)

The relocation augment parameter is a three-character (18-bit) binary number that is
entered into locations 107 to 109 (octal 153 to 155) of the communication area, The relocation
augment is added to the starting location of each load string by the Loader-Monitor, and it is
also added to the loading unit's starting location address when the start parameter is set to
normal (N). In addition, the relocation augment is added to the high- and low-order addresses
of an area to be cleared. The initial value (established by the Loader~Monitor) of the relocation
augment parameter is 0; it is reset to 0 after loading each unit, and it is reset to 0 by console

call.

Halt Name (Locations 77-84)

The halt name parameter is an eight-character combined program and segment name that
is entered into locations 77 to 84 (octal 115 to 124) of the communication area, Although the
program name is entered into locations 77 to 82 (octal 115 to 122) and the segment name is
entered into locations 83 and 84 (octal 123 and 124), the two names constitute the ""halt name, "
and locations 77 to 84 are treated as one field with only one word mark set in the field at loca-
tion 77. Before loading begins, the Loader-Monitor compares the name in the halt name param-
eter field with the name on the segment header record of each loading unit that has been success-
fully located during the search phase. If the comparison indicates that the specified loading unit
has been identified, the machine is directed to halt after loading the specified unit, Depressing
the RUN button on the operator's control panel causes the Loader-Monitor to continue as directed

by the start parameters,



START PARAMETERS

Start Mode (Location 112}

One of the three start mode parameter values is entered into location 112 (octal 160) of the
communication area to specify the method of initiating the start phase of the Loader-Monitor
program. The value and meaning of each of the three start mode parameters are listed in

Table 3-2.

Table 3-2., Start Mode Designations

Parameter Value

Meaning
Alphabetic Octal

N 45 Branch to the location specified as the normal starting location

in the called program (loading unit). (This is the three-character
address immediately following the control character 61. The re-
location augment is added to this address by the Loader-Monitor
before executing the branch.)

s 62 Branch to the location specified by the '"special start location
parameter value entered in locations 119 to 121. (The relocation
augment is not added to this address. )

R 51 Branch to the location in the calling program (unit) imr.nediately
following the location from which the call to the Loader-Monitor
was made. For start mode R to be used when the calling program
executes a branch to the Loader-Monitor from a location above
32,767, the branch must be to location 168 (decimal) and is coded
as follows: B/ (168).

The initial value of the start mode parameter (as established by the Loader-Monitor program)

is N; it is reset to N by a console call, and it is also reset to N by a special call {(Section II).

Special Start Location (Locations 119-121)

The special start location parameter is used in conjunction with the start mode parameter
value S. Specifically, the special start location parameter value is a three-character address,

entered into locations 119 to 121 (octal 167 to 171} of the communication area. The Loader-

- Monitor program branches to the special start location to start the called program when the

start mode parameter value entered in location 112 is S. The initial value of the special start

location parameter is 0.

Trapping Mode (Location 147)

The trapping mode parameter may be used in conjunction with any of the three start mode
parameter values N, S, or R. The trapping mode is established by entering the octal value 04
into location 147 (octal 223). Once the trapping mode has been entered, the value 00 must be

entered into location 147 if it is desired to return to the non-trapping mode. Immediately before
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starting a called program, the Loader-Monitor references the trapping mode parameter value

and establishes either the non-trapping mode (00) or the trapping mode (04). Thus, a calling
program, or the operator, can designate whether the trapping mode will be in effect when the

called unit is started. The initial value of the trapping mode parameter is 00.
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SECTION IV

ENTERING PARAMETER VALUES INTO THE COMMUNICATION AREA

GENERAL

There are three methods that may be used to enter parameter values into the communica-
tion area of the Floating Tape Loader-Monitor C program:

1, Manual entry via the operator's control panel;

2, Card entry via the card reader using a Console Call card; and

3. Program entry via program instructions contained in the loading unit currently
being executed.

Of these three methods, the second (card entry) provides for entry of parameter values into a
limited number of parameter locations; however, the first (manual entry) and third (program
entry) methods can be used to enter parameter values into any of the parameter locations, More
specifically, the card entry method provides a convenient means of entering a restricted number
of parameter values; therefore, this method of parameter entry requires that the remaining
parameter values be properly set as a function of the initial or reset values established by the
Loader-Monitor. The three methods of entering parameter values into the communication area
may be further categorized as follows: The first and second methods require operator action,

whereas the third method is accomplished by program instructions of the user's object program,

METHOD OF PARAMETER ENTRY (LOCATION 64)

Manual entry and card entry (methods one and two above) each require that their applicable
designator be entered in location 64 (octal 100) of the communication area. The value 0 is used
in conjunction with card entry, and the value 1 is used in conjunction with manual entry, ‘ The
"method of parameter entry' designator has an initial value of 0 (established by the Loader-
Monitor)., Manual entry via the operator's control panel requires that the octal value 01 first
be entered (manually) into octal location 100, Once this value has been entered, it must be
manually reset (via the operator's control panel) to octal 00 before card entry (Console Call

card) can again be used,



INITIAL AND RESET VALUES

The Loader-Monitor establishes initial values in the parameter fields of the communication

~
area. Insofar as the most commonly used value is predictable, the initial value for a given
parameter field is that value which is most commonly used when loading programs (units) from
a BRT; thus, the programmer or operator is normally concerned with entering only a limited
number of parameter values to specify the loading of a particular unit. Likewise, the Loader-
Monitor also establishes reset values in many of these same parameter fields for one or more of
the three reset conditions, Although the initial and reset values are described individually for 2
each parameter in Section III, they are summarized below to correlate their use with the three
methods of entering parameter values into the communication area: ’
1. The initial value for search mode is octal 20 (search by program and segment
names); it is reset to 20 by a console call and reset to 01 (search by visibility
and relative position) by a special call.
2., The initial value for search direction is octal 22 (search forward); it is reset to
22 after loading each unit, and it is reset to 22 by a console call,
3. The initial value of the six-character program name is blank; thus, the program
name must be entered by one of the three methods described in this section if it
is to be used as a search key,
NOTE
The program name is entered into the communication area by —_
Loader-Monitor during loading of each unit to enable subsequent
use of search modes 00 and 40 if desired.
4, The initial value of the two-character segment name is also blank, and its
characteristics are the same as those of the program name described above.
5. The initial value of the visibility mask is octal 40 00 00 00 00 00 (visibility A).
6. The initial value for relative position is 1; it is reset to 1 after loading each unit,
and it is reset to 1 by a console call.
7. The initial value for tape drive is 0,
8. The initial value for relocation augment is 0; it is reset to 0 by a console call,
and it is reset to 0 after loading each unit.
9. The initial value of the eight-character halt name is blank; thus, if it is desired
to halt the machine after loading a specified loading unit, the program and seg- .
ment names of the specified loading unit must be entered into the halt name param-
eter location by one of the three methods described in this section.
10, The initial value for start mode is N (normal start location); it is reset to N by .
a console call and by a special call,
11, The initial value for special start location is 0; thus, if it is desired to use a
special start location other than 0, the desired address must be entered into the
special start location field of the communication area by manual or program-
entry, as described in subsequent paragraphs of this section.
It may be observed from the preceding summary of the initial and reset values established by
~

the Loader-Monitor in the various parameter fields of the communication area, that loading



most programs (units) from a BRT requires the entry of only a very few parameter values.

For example, a special program call (Easycoder Assembler A) does not require the entry of any
parameter values when using the initial values and searching by visibility A. Loading and
starting some Easycoder C programs may require only the entry of octal 01 in the search

mode location when searching by visibility A and using a relative position value of 1; and

many additional programs will require only two entries when searching by program and seg-
ment names. The following paragraphs provide a detailed description of the three methods of
entering parameter values to supplement the initial and reset values established by the Loader-

Monitor.

MANUAL ENTRY

Manual entry of parameter values is accomplished via the operator's control panel {(or the
console). Manual entry canbe usedto enter or change the value(s) in any of the parameter fields of
the communication area. Normally, this method is used only to enter the parameter values
required to search for, load, and start the first loading unit on a BRT; however, it can be used

at any time as desired or needed.

CARD ENTRY

Search parameter values for program name, segment name, and tape drive can be
entered into the communication area via the card reader, using the Console Call card (see
Figure 4-1). In addition, the Console Call card may contain a halt name when it is desired
to halt the machine after loading a particular loading unit. Each time the Console Call
card is used, the card reader is conditioned by a PCB instruction from the lL.oader-Monitor
to read in ''special" (Honeywell) mode prior to issuance of the instruction to read the Console
Call card. The Console Call card is read directly into the communication area, overlaying
the previous values of the four corresponding pafa.meters; therefore, the tape drive number
must always be punched even though it is the same as the current (or initial) value. As
illustrated in Figure 4-1, the Console Call card is read only through column 18, leaving

the remaining columns available for any purpose.

/

| ——————— 6| 7 —#8 9 0 ——» 17 18 19 80
PROGRAM NAME SEGMENT | TAPE HALT NAME %* NOT USED 8Y
NAME DRIVE | (COMBINED PROGRAM (AN ASTERISK LOADER-MONITOR

NO. AND SEGMENT NAME; IN COLUMN 18
MACHINE (S DIRECTED| IDENTIFIES A

TO HALT AFTER CONSOLE CAl
LOADING NAMED UNIT) CARD) t-

Figure 4-1. Console Call Card
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PROGRAM ENTRY

Once the first loading unit of a BRT has been located and loaded into memory using manual
or card entry, subsequent loading units may be located and loaded automatically (without re-
quiring action by the operator, as is the case with both manual and card entry). Program entry
is accomplished by including the appropriate instructions (to set up the parameter values re-
quired to "call" the next loading unit) in the unit currently being executed. A programmed call
may be coded in several ways at the programmer's discretion. Six situations are described

below with one solution given for each,

Example 1

Call loading unit named PROCES AA, search in the forward direction by program name
and segment name, and start PROCES AA at its normal starting location (established during
assembly), Note that the coding in Figure 3 does not include entries for search mode, search
direction, or start mode, since the desired values for these parameters are the initial values
established by the Loader-Monitor. The solution for example 1 given in Figure 4-2 assumes that

PROCES AA is on tape 0.

EASYCODER

CODING FORM
PROBLEM EXAMPLE T dept. no PROGRAMMER DATE PAGE ___OF ___
NUMBER ”g wocation | G OPERANDS
v 2]3 4lsfe[7]e | 14015, 20[21 | N L R | R | 62]63 | | | 80|
T -
N | I ' 1 L L L t 1 t L 1 1 1
d L MW PRNAME, 73 , . . . . R L
3 I 1 Mcw SGNAME’. 75 1 i i 1 1 Lot sa L al a s | i
4 i ! 1 BI 1 3¢ 1 e 1 i ] i - P 1 1 x L 2 1
s | 1 pRN.AME ch QPROCES@ 1 1 1 L It L 1 1 N Ja 1
[ 1][|SGNAME jpcw  [Bane . . . . e : e

Figure 4-2. Symbolic Coding for Example 1

Example 2

Call the loading unit named PROCES AA; search in the backward direction; and do not
start execution after loading PROCES AA, but return to the next instruction in the calling unit
(the instruction which immediately follows B/130), Note that the search direction and start mode
specified in this example are non-standard; therefore, the required values for these parameters

must be entered by the calling program, as shown in Figure 4-3.



EASYCODER

CODING FORM
PROBLEM ExpampLE T PROGRAMMER DATE PAGE __OF ___
v ‘E g Location | OFERAOM OPERANDS
1 2/3 4l516/7]8 N 1405, 20|21 | 1 N | L 1 4 6263 ! s 80)
| i
N l 1 t - 1 " L 1 n 1 1 L i —_
'x i 1 1 1 1 1 i 1 i 1 N
i . MCW . |PRNAME, 73 . . . 1 ‘ . .
i f , MCw NAME 75, e e o . . .
Ll R T . . . \ ‘ . x
bl . MCW . INOSTRT 12 . . . . o . .
e ... 18 134 . . . . . . ‘ .
" 1 4 ' i 3 1 1 i 1 1 1
| I i 1 - I 1 18 L PR § ST i 1
i 11| PRNAME DCW _ BPROCES® | . 1 1 . 1 : e
! 4 SGM D.CW AAG { ! 1 L ! s ad et ! N
1. REV, DCW . FiC23 . . , . 1 1 . 1
1 ||| INOSTRT locw . ©RE | . , . , , . 1 e
|
L i 1 1 1 1 1 1 1 I 1 L
™

Example 3

Figure 4.3,

Use the four-character general

by visibility B, search in the forward

starting location (see Figure 4-4).

Symbolic Coding for Example 2

return address to call the next loading unit that is identified

direction, and start the specified loading unit at the normal

EASYCODER

CODING FORM
PROBLEM EXAMPLE 1T PROGRAMMER DATE PAGE ___OF___
v ;Q LocaTION | OPERATION OPERANDS
1 2]3 aTs]e[7]8 R 14)15, 20(21 | { | | | . | 6263 L 80)
! ! T 1. i1 1 1 1 1 1 1 P A 1
2 l T 1 i i d 1 —_ i 1 1 1
: [ L. Mew  lvis . vAB o, L . , 1 .
. lT . MCW . . [MQDE 1Y) . , . ! . . .
3 Lol N B 16.8 L L I o L t i L !
s AI l 1 1 ) 1 1 i 1 1 PO 1 1
7 ! T 1 1 1 1 i 1 L SR | 1 1 L
of 1 TT]]vis, DCW . #6C 28060 d ddddd ) L I S N
] 11 Mope . Ipew ff'lcgi. . , . e . l . .

Example 4

Figure 4-4,

Symbolic Coding for Example 3

Call the third loading unit that is identified by visibility C, search in the backward direc-

tion, and start the specified loading unit at its normal starting location (see Figure 4-5). The

Loader-Monitor directs a backward search of the loading units stored on the BRT and incre-

ments a counter by one each time a loading unit of visibility C is encountered.

When the count

reaches three, the specified loading unit has been located and is subsequently loaded and started

at its normal starting location,
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Figure 4-5. Symbolic Coding for Example 4

Example 5

Call the loading unit named INITPR NN that also is identified by either visibility C or
visibility D, search in the forward direction, and start the specified loading unit at its normal

starting location (see Figure 4-6).

EASYCODER
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Figure 4.6. Symbolic Coding for Example 5
Example 6

Call the loading unit named AAAMEM S1, search in the forward direction, relocate the
loading location by a relocation augment value of octal 2500, and start AAAMEM S1 at octal
location 2510 (see Figure 4-7). (The octal number 2500 is added only to the normal loading loca-

tion established during assembly., Thus, if the normal loading location were established as 0
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by assembly, AAAMEM SI1 would now be loaded into memory, starting at octal location 2500.
Note that the operand addresses of instructions within the program are not altered by the

Loader-Monitor. )

EASYCODER
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Figure 4-7. Symbolic Coding for Example 6






SECTION V
MACRO SPECIALIZATION OF FLOATING TAPE LOADER-MONITOR C

SPECIALIZATION PROCESS

In order to accommodate the various options of the Floating Tape Loader-Monitor C pro-
gram, it has been written as a generalized macro routine, which requires specialization by the
Library Processor C program before assembly by Easycoder Assembly C. Four prespecialized
versions of the Loader-Monitor are available for the most probable applications (see page 5-2).
The user that wishes to specialize his own routine must write a macro instruction, given below,

for input to Library Processor C.

Input for Macro Specialization

The Easycoder Coding form below lists the three instructions needed to specialize the
Loader-Monitor. The program name the user substitutes for "pppppp" during specialization
will in turn be changed to "AAAMON" when creating a new BRT through Update and Select, but

the Loader-Monitor segment names 01 and 02 should not be changed.

EASYCODER

CODING FORM
PROBLEM PRO! AER DATE PAGE____ OF___
T
AR R Enéﬂ LocaTion | OFERATION OPERANDS
i 2]3 als[el7ls | 1a[15, 2021 | | o R . | | | s2(63 i N | . 80|
i T

T LLINS, PROG. _lpppppp . [erpepp .o o program.vame chosen bY the.uspr) (. . .. .
I . OFTLMClorg 5 50urce, admode., tua. bua, cua,. (Macro ,Ine']'w;TlQn) A L
N L [END . [sTART, e ‘ AR . A .

The following parameters of the macro instruction indicate the various options chosen to
be present in the Loader-Monitor:

1. org - specifies the relocation bank indicator designating where the Loader-
Monitor will reside. A 0 or blank for this entry implies that the reloca-
tion bank indicator is to be entered at execution time. Table 5-1 lists
the acceptable relocation bank indicators, the indicated memory bank in
which the Loader-Monitor will reside, and the last address used by the
Loader-Monitor.

2. source - indicates the object program media. A "'T'" or blank designates a
binary run tape.

3. admode - signifies the permissible address mode entries, 3 or 4. If the
machine has a memory size greater than 32K, this parameter
must be 4.

4. tua - designates the control unit address for the console typewriter, if availa-
ble. If a typewriter is used, the peripheral control unit address is speci-
fied as two octal characters, as it would appear in the second control
character of a PDT instruction. The Loader-Monitor will always use
read/write channel 1 (RWC1) with interlock for all '"type'' instructions.
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Table 5-1. Relocation Bank Indicators

Last Address Used
Indicator Bank Indicated by ILoader-Monitor

(octal)
02 12K 027777
03 16K 037777
04 20K 047777
05 24K 057777
06 28K 067777
07 32K 077777
11 40K 117777
13 49K 137777
15 57K 157777
17 65K 177777
23 81K 237777
27 98K 277777
33 114K 337777
37 131K 377777
47 163K 477777
57 196K 577777
67 229K 677777
77 262K 777777

5. bua - specifies the control unit address of the binary run program tape. If

this parameter is blank or omitted, the BRT is assumed to be mounted
on a drive connected to peripheral control unit 0. If the BRT is on any
drive connected to a control unit other than 0, enter two octal characters
to designate the unit.

6. cua - indicates the control unit address of the card reader. If this parameter
is blank or omitted, the card reader is assumed to be connected to the
peripheral control unit addressed as 41 {(octal). Should the card reader
be connected to some other peripheral control unit, enter two octal
characters to designate the address.

Prespecialized Versions of Floating Tape Loader-Monitor C

The four versions given below were specialized by Library Processor C according to the
macro parameters designated, and they may be requested by their appropriate program and

segment name; the segment name will always be 01.

Program
Name org source admode tua bua cua
AAAT3H relocatable tape 3 no pcu 00 pcu 41
at execution

AAAT3T " " 3 yes: on pcu 00 pcu 41
pcu 07

AAAT4H " " 4 no pcu 00 pcu 41

AAATAT " " 4 yes: on pcu 00 pcu 41
pcu 07
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SECTION VI
SUMMARY OF PROGRAMMING CONSIDERATIONS

General programming considerations and restrictions associated with the Floating Tape
Loader-Monitor C are outlined below.

1. The Loader-Monitor is restricted to operating below 262K, since some ad-
dresses in the communication area are limited to three characters (18 bits).

2. The assignment of the Loader-Monitor starting address (either at assembly or
at execution time) must be consistent with the admode in which the Loader-
Monitor is assembled. A Loader-Monitor assigned to an address above 32K
must be assembled in address mode four; but an address assigned below 32K
may be assembled in either three or four-character address mode.

3. Since Floating Tape Loader-Monitor C resides in upper memory and has a vari-
able starting location, the programmer must ensure that no other program over-
laps the Loader-Monitor area. In particular, programs which operate with a
variable amount of memory locations must take account of the address stored in
locations 187 through 189 of the communication area before computing the
memory available for their program.

4. When using the special call for compatibility with the Basic Programming Sys-
tem (page 2-3), the return to the Loader-Monitor must be made in the same
addressing mode in which the called unit was started.

5. If the Loader-Monitor has been assembled in three-character addressing mode,
it can only load programs up to 32K and will always start programs in address
mode three.

6. If a 220-3 console typewriter is used for control messages, the interrupt-
allow function must always be turned "off" before entering the Loader-Monitor
(see page 1-2).

7. Floating Tape Loader-Monitor C uses index registers X5 and X6 while loading
a program or segment thereof. Therefore, it is imperative that the user's
program does not disturb the contents of X5 and X6 during the loading process.

NOTE: The most likely cause of difficulties is the use of a CLEAR,.
DCW, DC or ORG statement in conjunction with the locations
occupied by X5 and X6.

8. The visibility of the user's program must be assigned by the programmer prior
to assembly or changed using Update and Select C and D.






SECTION VII
OPERATING PROCEDURES FOR LOADING A BRT LOADING UNIT

GENERAL
Locating and loading a unit (program) stored on a BRT is accomplished initially in three

functional operations:

1. Bootstrapping the BRT header label record and bootstrapping the tape bootstrap
routine;
2. Locating and loading the Floating Tape Loader-Monitor C program; and

3. Calling the first loading unit (object program).
The first two functional operations listed above are accomplished by performing the steps out-
lined in the paragraph below entitled "Bootstrap Procedure,' and the third is accomplished by
one of the methods outlined in '""Console Call Procedure.' There are two normal halts which
are always encountered in conjunction with the above operations; they are designated as halts
1 and 3 in Table 7-1. In addition, there is an optional coded halt (halt number 6) that may be

selected when it is desired to halt the machine after loading a specified loading unit (program).

Page 6-1 lists some general programming considerations and restrictions to be accounted

for when operating with Floating Tape Loader-Monitor C.

HALTS

Types of Halts

There are three categories of halts:
1. Programmed halts as described in the following paragraph;
2. Peripheral stalls; and

3. Machine malfunctions.

Programmed Halts

The BRT tape bootstrap routine and the Floating Tape Loader-Monitor C program have
two normal halts which are always encountered in the process of loading a unit from a BRT into
memory: halt number 1 and halt number 3. Halt number 1 provides the opportunity to enter a
non-standard visibility (any visibility other than visibility A)to directthe bootstrap routine to search
for a loader other than the Floating Tape Loader-Monitor C program; and halt number 3 indi-
cates that the Loader-Monitor is ready to accept the entry of the required parameter values
into the communication area. One additional normal halt may be selected (halt number 6) by

entering the program and segment names of a specific loading unit (program) into the halt name
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parameter locations in the Loader-Monitor communication area, when it is desired to halt the

machine after loading the specified unit.

All programmed halts are of the form H/A, B and are coded in the B-address register
(with supplemental information for halt numbers 1 and 3 coded in the A-address register) to
identify the halt condition. Thus, when the central processor halts, the reason may be deter-

mined by displaying the A- and B-address registers.

The remaining programmed (coded) halts listed in Table 7-1 are operating and error halts,
for which the applicable coding and appropriate operator action is indicated. Halt points in the

following procedures are referred to by the designated halt number in Table 7-1.

PRELIMINARY PROCEDURES

The preliminary or initial setup procedures include mounting the BRT on an available tape
drive which is assigned the logical address of zero (tape 0), energizing the card reader if the
Console Call card is to be used, and energizing and loading the additional input/output devices
to be used in the execution of the program run. Refer to the applicable sections of the Honeywell

200 Equipment Operators' Manual for the appropriate procedures to energize and load the re-

quired peripheral devices and prepare them to receive read and write instructions.

BOOTSTRAP PROCEDURE

Prior to loading a unit of a user's object program, the tape header label record, the tape
bootstrap routine, and the Loader-Monitor program are read into memory by performing the
following steps.

1. Initialize the central processor and cycle-up the peripheral devices to be used.

2. Check that the BRT is mounted on drive 0 (with the write-enable ring removed),
that tape 0 is rewound, and that the PERMIT-PROTECT switch is in PROTECT.

3. Set the CONTENTS buttons to lnnnnn, where nnnnn is the peripheral control
unit address of the BRT, as specified in parameter 5 of the macro instruction
(see page 5-2).

4. Depress BOOTSTRAP. (This causes the tape label record to be bypassed.)
5. Set the CONTENTS buttons to lnnnnn, as in step 3.

6. Depress BOOTSTRAP. (This causes the first tape bootstrap record to be read
into location 0. )

7. Proceed to step 8 if the peripheral control unit address in step 5 was 0. Other-
wise, set octal locations 65, 73, and 101 to lnnnnn, where nnnnn is the correct
address.

8. Depress RUN, (Loader-~Monitor halt number 1 will occur for entry of the visi-
bility mask if different from octal 40 00 00 00 00 00.)

9. Depress RUN, (Halt number 2A will occur only if the Loader-Monitor was
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specialized to relocate at execution time; if so, enter the appropriate reloca-~
tion bank indicator, as given on page 5-2, into location 0 and 1 and press RUN.)

10. Proceed to '"Console Call Procedure'' below when halt number 3 occurs.

OBTAINING HALT NUMBER THREE

Halt number three is reached automatically by performing the bootstrap procedures above,
Also, halt number three can be reached at any time by performing the following steps:

1. Enter octal 126 into the instruction-address register.

2. Set ADDRESS MODE to 3.

3. Ensure that the sector bits (high~order bits 16 through 18) in the A-address
register are zero.

4. Depress RUN.

When halt number 3 occurs, the Loader-Monitor parameters have been reset to search
forward, by program and segment name, and execute a normal start. The search parameters
may be entered into the communication area through the console, control panel, or the card

reader.

CONSOLE CALL PROCEDURE

Card Entry of Parameter Values

1. Punch required parameter values in appropriate columns of Console Call card.

2. Place Console Call card in card reader input hopper with at least two additional
cards behind it, and depress card reader START button.

3. Check that halt number 3 has been obtained and that card entry is designated
by the presence of 0 in octal location 100.

4, Depress RUN,

5. When machine halts, perform required steps to fulfill programmer's requests
and/or instructions. Take the proper steps to preserve input and output
programs and printed listings as applicable. Refer to Table 7-1, page 7-5
for coded halts.

Manual Entry of Parameter Values

1. Designate manual entry by entering octal 01 into octal location 100.

2. Enter program name of called (requested) loading unit into octal locations 104
through 111,

3. Enter segment name of called unit into octal locations 112 and 113.

4. Enter tape-drive number of tape drive containing the called loading unit into
octal location 114.

5. Enter halt name into octal locations 115 through 124, it requested.

6. Depress RUN.

1The two additional cards are only required with the 227 card reader.
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7. Take same action as outlined in step 5 of ""Card Entry of Parameter Values'
above.

For more explicit operating procedures for parameter entry via the console typewriter,

refer to Table 7-1 on page 7-5.

HALT PROCEDURES

If a console typewriter is not available to the user, control and halt messages can be
transferred through a control panel. The term '"halt'", as used here, shall indicate a machine
halt or a ''loop-stall' following a typed message. The possible halt configurations for Floating
Tape Loader-Monitor C are identical to those given for Tape Loader-Monitor C(3) and Tape
Loader-~Monitor C(4) with the addition of three halts: 2A, 2B, and 2C (see Table 7-1). Halt
number 2A requests the relocation bank indicator when relocation has been designated during
specialization. Whenever the Loader-Monitor halts, the operator should display the B-address
register to determine the reason for the halt and display the A-address register for additional

information concerning the halt.

When a console typewriter is available (Type 220-1, -2, or -3) and is designated during
the specialization process, the halts as they would appear on the control panel would be re-
placed by typewriter messages. There are two categories of typewriter messages: informative
and responsive. Informative messages indicate an erroneous or predetermined condition. The
informative message causes the Loader-Monitor to stall until the operator takes the indicated
action and enters a ""G'' into memory. This type of message is similar to that of halt 2B, 2C,

3, 4, 5, 7, and 8. A responsive message indicates a request for a parameter entry by the
Loader-Monitor. When a responsive message occurs, the computer assumes a ''loop stall'
condition until the operator enters the appropriate information. Upon receiving the information,
the Loader-Monitor again stalls until the operator confirms the entry by entering a "G'". A "'T"
entry at confirmation time will allow the operator to re-enter the necessary parameter by causing
the TYPE light to illuminate and the Loader-Monitor to stall. Responsive messages would be
associated with halts numbered 2A and 3.

NOTE: In Table 7-1, the configurations '"pp' and "cu'' refer to the address of the
peripheral control unit, and '"d" refers to the device number attached to
control unit.



Table 7-1.

the Floating Tape Loader-Monitor C Program

Coded Halts for Tape Bootstrap Routine and

Operator Action

Operator Action

Halt at the at the
No. Cause B Address Control Panel Console Typeout Console Typewriter
1 Bootstrap routine requests 017001 If a Loader-Monitor of non- N/A N/A
loader visibility if non- standard visibility (not
standard. visibility A) is desired, enter
the six-character visibility
code, starting at the address
specified in the A-address
register, and press RUN.
If standard visibility is to
be used, press RUN.
2 Loader of requested 014002 Check mounted BRT and re- N/A N/A
visibility missing. quested visibility, Correct
error, rewind BRT, and
start again from beginning
of bootstrap procedure.
2A Segment 1 of relocatable 017070 Enter the relocation bank sRELOCATION INDICATOR® Type the bank indicator into
loader requests reloca- indicator at the address memory as two octal characters.
tion bank indicator, contained in the A-address When the TYPE light illuminates,
register. type '"G" for the loader to accept
the indicator; a "T'" entry will
cause the original message to be
typed so that the bank indicator
can be re-entered.
2B Uncorrectable read Olppld Examine and clean tape. ®RD ER cu dp Examine and clean tape. Repeunt
error on BRT in seg- Repeat bootstrap pro- bootstrap procedure.
ment 1. cedure (see page 7-2).
pp = cu = peripheral
control unit address.
d = device number,
2C Segment 2 of the 014012 Depress RUN to search = SEG 2 NOT FOUND= Type a "G'' to cause segment 1
Loader-Monitor was again from beginning of to rewind the BRT and search
not found. tape. for segment 2 again.
3 Loader-Monitor re- 017002 For card call, place the =sNEXT PROG® 1. If this call is to come from

quests a console call,

Console Call card in the
card reader inputhopper
and press RUN.

For manual call, enter
the following informa-
tion beginning at loca-

tion 1048:

1. "ppppppss' for
program and
segment name;

2. "d" for drive
number from
which program
is to be loaded;

3. "ppppppss'' for
halt name (if

used),

Complete entry and
press RUN.

NOTE: If call device
is to be changed, enter
at the address speci-
fied in the A-address
register either a Ofor
a card call or a 1 for

a manual call and pro-
ceed to execute the call,

sNEXT PROG NAMEa

the same device as the
previous call, type "G'" and
go to step 5 or 6.

2. Type a "T" to change device.

3. When TYPE light illuminates,
type console call indicator -
0 for card reader or 1 for
manual entry.

4. TYPE light will illuminate
again, Type "G" for Loader-
Monitor to accept preceding
entry. A "T" entry will
cause the Loader-Monitor to
return to step 3.

5. If a Console Call card is used,
place the card in the card
reader input hopper and press
RUN.

6. If manual entry is used, the
second message associated
with halt will be typed asking
the program and segment name
of the unit to be loaded.

7. When the TYPE light illuminates,
type the following information:

a. ''ppppppss' for the pro-
gram and segment name;

b. "d'" for the drive number
from which the program
is to be loaded.

8. When the TYPE light illuminates,
type "G' for the loader to accept
the preceding eatry. A "T''entry
will cause the loader to return to
step 7.




Table 7-1 {cont).

Coded Halts for Tape Bootstrap Routine and

the Floating Tape Loader-Monitor C Program

Halt
No.

Cause

B Address

Qperator Action
at the
Control Panel

Console Typeout

Operator Action
at the
Console Typewriter

" HALT NAME®

9. The third message will be typed
asking if there is a halt name.
The TYPE light will illuminate.
If there is no halt name, type
"G to start the program. If
there is a halt name to be entered,
type ""T'; then perform steps 10
and 11.

10. When the TYPE light illuminates,
enter the halt name as ""ppppppss"
for the program and segment name.

11. When TYPE light illuminates, enter
"G" for the loader to accept the
halt name entry and start the pro-
gram. A "T" entry causes the
loader to return to step 10.

Uncorrectable read error
has occurred on the BRT

during segment 2.

00ppld

Examine and clean tape, re-
peat last console call.

*RD ER cu d=

Type "'G" to have the Loader-Monitor
reread the record 64 times. Otherwise,
examine and clean tape, and repeat last
console call.

Illegal punch on Console

Call card.

010110

Correct the card, refeed
it, and press RUN.

=RD ER 41 0@

Correct card and refeed it. Type "G"
to prepare the Loader-Monitor for
parameter entry.

"Halt Name'' unit has
been loaded.

014000

Perform action requested
for the specific object
program and press RUN.,

appppppss LOADED=

If no entries into memory are requested,
type "G" to start the program. Other-
wise, type T to cause a halt (B-
address register contains 014000) so
that actions can be performed as re-
quested by the object program. Press
RUN when requested action is com-~
pleted. When the TYPE light illumi-
nates, enter '""G'" to start the program.

Called unit not found
on backward search.

014010

Press RUN to search
forward.

= PROG ppppppss
NOT FOUND®=

Type "G' to have the Loader-Monitor
search forward.

The called program
segment was not found
by searching in the
specified direction.

014012

Press RUN to search inthe
opposite direction.

" SEG ss NOT FOUND =

Type '"G'"to have the Loader-Monitor
search in the opposite direction.
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SECTION VIII
INTERRUPT CONTROL D

INTRODUCTION

The Interrupt Control D program operates in the MOD 1 Programming System and controls
the simultaneous processing of a background and foreground program. A background program
is one which performs extensive data manipulation and processing, whereas a foreground pro-
gram executes many terminal input/output operations (e.g., transferring data from magnetic
tape to a printer). Interrupt Control D allows dual program processing by efficiently governing
the distribution of central processor memory cycles between the two programs. Both background
and foreground activities may consist of several programs executed serially, yet one type of
program is executed independently of the other. In any case, only one foreground program can

be executed concurrently with one background program.

During interrupt processing, a background program is run in normal mode while a fore-
ground program is always executed in interrupt mode. When a peripheral data transfer is
initiated in the foreground program, control will go to the background program in normal mode
until the foreground program's data transfer ends, which causes an interrupt signal to be issued
to the peripheral control unit involved and reverts control to the foreground program in interrupt
mode. Control will seesaw between the foreground and background programs according to the

number of peripheral data transfers occurring in the foreground program.

The foreground program uses relatively few memory cycles (2 microseconds each) to
initiate a peripheral data transfer instruction (PDT) yet requires several milliseconds to com-
plete the data transfer for most peripheral devices. Therefore, Interrupt Control D has been
programmed to shift control to the background program in proper sequence upon initiation of
a foreground program PDT, thereby allowing the background program to make use of the available
memory cycle time and enabling both programs to run concurrently. Upon completion of the
data transfer, control reverts to the foreground program in proper sequence. The proper
sequence is maintained for both the foreground and background program because Interrupt Control

D saves the necessary index and sequence registers before transferring control.

The Floating Tape Loader-Monitor C program must be resident in memory together with
Interrupt Control D in order to achieve simultaneous processing. Since most foreground and
background programs consist of several segments and the possibility of requesting segments

simultaneously for both programs is frequent enough so that confusion could easily arise,
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Floating Tape Loader-Monitor C provides a systems communication area which is used by

Interrupt Control D to determine which program shall call its next segment.

Interrupt Control D is a generalized macro routine and requires specialization by Library
Processor C before being assembled by Easycoder Assembly C. Pages 8-4 through 8-5
explain the parameters necessary for the macro call for specialization, as well as the six

prespecialized routines available for the most common applications.

EQUIPMENT REQUIREMENTS

Interrupt Control D will operate with all Series 200 central processors having the equip-
ment configuration listed below; however, to operate with the 201-0 central processor, the

012 Program Interrupt feature is also required.

1. A central processor having a minimum of 16K character locations of memory.
2. At least one terminal control unit equipped with the peripheral interrupt feature.
3. 500 to 625 memory locations starting at location 200 (decimal). This area

may be used immediately after the Interrupt Control D routine is loaded.

4. 650 to 1,000 locations immediately below the Floating Tape Loader-Monitor
C program.

NOTE: In items 3 and 4 above, the number of locations varies according to the
version of Interrupt Control D that is used.

INTERRUPT PROCESSING WITH INTERRUPT CONTROL D

Basically, interrupt processing with Interrupt Control D consists of saving and restoring
the necessary register settings of the foreground and background program after a data transfer
begins and when a data transfer ends. Figure 8-1 illustrates a general example of interrupt

processing with the printer as the terminal interrupt device.

As an example of interrupt processing with Interrupt Control D, let us assume that the
background and foreground programs have already been loaded, interrupts have already
occurred, a tape-to-printer foreground program (in interrupt mode) is currently sequencing
instructions in the I-address register, and the Interrupt register contains the current\ sequence
setting of the background program. A PDT instruction is now encountered in the foreground
program, and the PDT is followed by a macro routine specialized by the user to revert control
to the Interrupt Control D routine at an entrance point where a series of instructions will first
store both the contents of the I-address register and the contents of any index registers used
by the foreground program. The contents of any registers stored for the background program
during the previous interrupt are now restored, while the Interrupt register still contains the current

setting of the background program. Finally, an RNM (Resume Normal Mode) instruction is
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Figure 8-1. Interrupt Processing with Interrupt Control D
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encountered, causing the contents of the I-address register to interchange and transfer control

to the background program at the proper sequence in normal mode. ~

When the peripheral data transfer ends, an interrupt signal is sent from the printer to
the peripheral control unit involved in order to place the central processor in interrupt mode,
which causes the contents of the I-address register and the Interrupt register to interchange.
Control is then transferred to Interrupt Control D at a second entrance point where instructions
are provided to store the contents of the registers used by the background program and restore
the contents of the registers that were stored for the foreground program at the initiation of the
PDT. A branch is then made into the foreground program at the address stored from the
I-address register. That address references the instruction following the macro routine that
fc;llowed the PDT, and control is now returned to the foreground program at the proper sequence

in interrupt mode.

The seesaw action of control going from the foreground program to the background pro-

gram is a function of the number of peripheral data transfers issued in the foreground program.

SPECIALIZING INTERRUPT CONTROL D

If the user does not wish to run Interrupt Control D as one of the prespecialized routines
given in Table 8-1, he must specialize the generalized routine by entering the three instruc-

tions given below as input to a Library Processor C run.

EASYCODER

CODING FORM
PROBLEM PROGRAMMER DATE PAGE ___OF ___

CARD
NUMBER

| 2]3 4ls 8 L . , | L
LTINS, PROG, lpppppp. . .. (The_program rame. popppp 1% chosen by ldne user) .

LD [@PINM ladmode, ext, ua . (Macro Ingtructon) T L
| I lEIND BEGI Nl 1 4 1 1 1 s 1’4

OPERATION
5| LocaTION pliell OPERANDS
7

o o<

N 14]15, 20|21 | ) i 1 .52[83 L -

<

N ST | | NN I

i
_lr
!

The parameters of the macro instruction may be specified as follows:

1. admode - designates the address mode in which Interrupt Control D is to be
assembled. This field must be coded as in an assembly ADMODE statement,
and permissible values are 3 and 4. If Floating Tape Loader-Monitor C is
located above 32K, this value must be 4.

2. ext - indicates the presence or absence of an external interrupt button. If
the console or control panel has an external interrupt button, specify a '"B"
in this field; otherwise, leave this field blank.

3. ua - specifies the address of the peripheral control unit for the console
typewriter containing the external interrupt button. This field must be coded —
identical to the second control character of a PDT instruction. If there is no
console typewriter with an external interrupt button, this field must be omitted.
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Prespecialized Interrupt Control D Routines

Table 8-1 lists six prespecialized routines for Interrupt Control D. The six versions

have been specialized under the names given; the segment name for each program is 01.

the console
control unit
address

Table 8-1. Prespecialized Versions of Interrupt Control D
Programj Address | Presence of External Extent of
Name Mode Interrupt Button Specialization Memory Locations Required
AAAIZA 3 N/A Assembled 500 locations starting at location
200 (decimal), and 780 locations
available below the Loader-Monitor.
AAAI3C 3 On control panel Specialized | 500 locations starting at location
200 (decimal), and 650 locations
available below the Loader-Monitor.
AAAI3T 3 On console Specialized 500 locations starting at location
with 07 as 200 (decimal), and 650 locations
the console available below the Loader-Monitor.
control unit
address
AAAT4N 4 N/A Assembled 625 locations starting at location
200 (decimal), and 1,000 locations
available below the Loader-Monitor.
AAAT4C 4 On control panel Specialized | 625 locations starting at location
200 (decimal), and 780 locations
available belowthe Loader-Monitor.
AAAT4AT 4 On console Specialized 625 locations starting at location
with 07 as 200 (decimal), and 780 locations

available below the Loader-Monitor.

FOREGROUND PROGRAM INSTRUCTIONS

Any foreground program whether written by a user or supplied by Honeywell is essentially

a generalized macro routine, for macro instructions are required after each PDT that is to

initiate an interrupt in the foreground program.

When specialized, these macro instructions

provide the necessary coding to enter the Interrupt Control D routine at the proper location.

Currently, Honeywell offers a prespecialized foreground program to perform tape-to-

printer data transfers, and programs are being written to transfer data from cards-to-tape

and tape-to-cards.

the macro instructions as given below.

If the user desires to write his own foreground program, he must include




Communications Return Macro

Communication with the foreground program is possible only through the Interrupt Control
D routine; the foreground program must never directly communicate with the Loader-Monitor
during processing. Macro instructions are used to perform the communication, so that the

foreground program must be specialized before processing.
Interrupt Control D returns control to the foreground program at the instruction following

the macro routine. The macro instruction necessary to return control to the Interrupt Control

D routine after a PDT has been initiated is given below.

EASYCODER

CODING FORM

PROBLEM PROGRAMMER DATE PAGE ___OF ___

CARD [} OPERATION

NUMBER [B]3 LOCATION CODE OPERANDS

1 2[3.aTslel7]s L 18Us; 2012t i i I | N Lo Ll 1 82083 " T 1 s 80

I 0
! ! 1 L ¢ @PR‘M ad"‘axdf"PrILQ Iy J L L 1 1 L L1 1
| E— T

The parameters of the macro instruction may be designated as follows:

1. adi - indicates the address mode in which the call to the Interrupt Control D
routine is to be assembled. This parameter value must be the same as the
"admode'' parameter value given for Interrupt Control D (see page 8-4).

2. adf - specifies the address mode in which the foreground program is to be
assembled up to the point of the call to Interrupt Control D.

3. pre - designates the one to three characters to be prefixed to tags in the
macro routine to avoid duplication.

Communications Exit Macro

Interrupt Control D must be notified before a foreground program exits, so that control
can be assigned either to the background program (if any) or to the next foreground program

to be loaded. The macro instruction necessary for the exit communication is given below.

EASYCODER

CODING FORM
PROBLEM PROGR. ER DATE PAGE __OF ___
CARD [7|M] OPERATION
numser |BlR LOCATION CODE OPERANDS
1 2]3 al5]s]7]e | TN 2021 | N L . | R | e2(e3 | L. . 80
T 0
! ! i L ( ‘C‘)IPElM “d";?‘r@a L L L L \ 1 L L ) Ll I

The parameters "adi'" and ''pre' for the exit macro are the same as for the return macro

above.
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Interrupt-Allow Instruction

If the user is writing his own foreground program, he must include an instruction that
will allow peripheral interrupts to occur. A PCB instruction with 71 (octal) for the third control
character will set the interrupt-allow function for the peripheral control. After the last data
transfer, both the interrupt and allow functions should be turned off to avoid causing an interrupt
before the next foreground program is loaded. A PCB instruction with 70 (octal) as the third
control character will turn off the allow function for the peripheral control unit, and a PCB
with 74 (octal) for the third control character will turn off the interrupt function for the peripher-

al control unit.

PROGRAMMING CONSIDERATIONS

The following information summaries should be considered when programs are to operate
in a multi-program environment under Interrupt Control D.

1. The memory locations required by each program must be predetermined so
that conflicts will not arise at execution time. If a background program
uses additional memory at execution time, the user must ensure that the
additional memory allocated does not overlap the memory areas reserved
for Interrupt Control D and the foreground program. The base of the
Interrupt Control D routine is reflected in locations 273 through 275 of the
Floating Tape-Loader Monitor C communication area; but the user is
responsible for noting the location of the foreground program.

2. The foreground and background programs cannot share read/write channels,
unless the background program does not rely on the settings of the read/
write current and starting location counters that are shared.

3. Programs must not load the Interrupt register.

4. The timing or speed of peripheral devices should not be assumed in the
logic of a user's program.

5. Programs must not share the peripheral control unit equipped with the
interrupt feature if any foreground program sets the interrupt-allow function
for that control unit.

6. The initial version of Interrupt Control D is not equipped to accommodate
real-time interrupts.

7. All foreground programs must set the interrupt-allow function for their
peripheral device(s). Normally, only terminal devices should have the
interrupt-allow function set.

8. Foreground programs must turn off both the interrupt and allow functions for
their device(s) before the final exit is made to Interrupt Control D.

9. Foreground programs must do their own testing of device status, e.g.,
error tests.

10. Foreground programs must not communicate directly with the Floating
Tape Loader-Monitor program; all communication must be made through
the Interrupt Control D routine.

11, Foreground programs must not use index register 1 for data processing,
as this register is used exclusively for communication between a foreground
program and Interrupt Control D. Foreground programs may use index
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registers 2 through 6, for Interrupt Control D stores and restores the
respective foreground and background registers.

12. When processing interrupts, Interrupt Control D places a record mark
on location 0 and does not restore the original punctuation.

OPERATING PROCEDURES

Interrupt Control D is loaded similar to any loading unit called by Floating Tape Loader-
Monitor C, but it will always reside in locations immediately below the Loader-Monitor. The
loading process consists of subtracting from the base address of the Loader-Monitor the number
of locations required for the specialized Interrupt Control D program and using the result as
the base address of Interrupt Control D. After loading Interrupt Control D, control immediately

returns to the Loader-Monitor.
Once Floating Tape Loader-Monitor C and Interrupt Control D have been loaded, the fore-
ground and background programs are called and loaded according to the presence or absence of

an external interrupt button on the console or control panel.

Operating with the External Interrupt Button

When the external interrupt button is present and the Interrupt Control D program is so
specialized, all foreground programs will be loaded through use of the button. Whenever the
interrupt button is depressed, an interrupt occurs and control goes to Interrupt Control D, which
checks for the presence of a foreground program. If a foreground program is loaded and
processing, the interrupt will be ignored. If a foreground program is not in memory, control

will go to the Loader-Monitor, in interrupt mode, in order to load a foreground program.

If the external interrupt button is depressed accidentally, Loader-Monitor halt number 3
occurs (17002 in the B-address register). Recovery may be accomplished by setting the

I-address register to 0 and depressing RUN.

The normal method for loading foreground and background programs when the interrupt
button is available is to load the background program first, then press the interrupt button when
it is desired to load a foreground program. Interrupt Control D checks the Loader-Monitor to
ascertain whether it is busy loading a background program; if so, Interrupt Control D will "loop"
on the busy indicator until the background segment is loaded. When the background segment is
loaded, Interrupt Control D gives control to the Loader-Monitor to call in the next segment,

which should be a foreground segment.

Operating without the External Interrupt Button

When an external interrupt button is not present, the first foreground program must be
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loaded prior to the first background program. In this case, the foreground program starts
sequencing instructions in normal mode until the first PDT instruction that will cause an inter-
rupt has been completed. At the initiation of this PDT, control will be reverted to Interrupt
Control D and then to Loader-Monitor for loading of the first background segment. It is the

user's responsibility to order the foreground and background program segments accordingly.

Background programs are loaded, started, and sequenced normally under control of
Floating Tape Loader-Monitor C. To sequence foreground programs, however, an asterisk
(octal 54) must be entered in octal location 267 of the Loader-Monitor communication area prior
to the exiting of the current foreground program. When a foreground program exits, Interrupt
Control D checks location 267 for the presence of an asterisk. If an asterisk is present, Inter-
rupt Control D will transfer control to the Loader-Monitor to load another foreground segment.
If an asterisk was not entered in octal location 267 before the foreground program exited, Inter-
rupt Control D resumes normal mode to allow the background program to continue processing,
and another foreground program cannot be loaded until the background program has completed

processing.

Continuing a Foreground Program without a Background Program

Whether or not the external interrupt button is present, a foreground program cannot
continue processing without a resident background program unless certain precautions are
taken. If a background program has finished processing (the program's end-of-run halt has
occurred) and the next background program is not ready to be loaded, or there are not more
background programs to be run, the operator may enter an asterisk into octal location 100 of
the Loader-Monitor communication area and press RUN to allow the foreground program to

continue processing.

Location 100 (octal) in the Loader-Monitor communication area normally contains either
00 to signify a console call entry or 0] to designate a manual call. The Loader-Monitor will
""loop'' on a test of the asterisk in location 100, thereby allowing interrupts to occur. When a
background program is ready to be loaded, the operator must enter either 00 or 01 into location

100 in order to load and start the background program.
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APPENDIX A

USE OF VISIBILITY

Since the only realistic test environment for new programs is operation with other systems
programs, the possibility of a new program causing problems in other parts of the system in-
creases as the number of individual programs grows. Malfunctions in unchecked programs can
cause errors which affect other programs and cause a programmer to waste time searching for

errors in one program, only to find that they originated in another.

Ideally, each programmer should have his own system tape for test purposes. Such a tape
would consist of all the checked-out programs plus the new programs of his own. In this way,
new programs can be tested without creating problems in any other part of the system also under
test. Any improper output could be assumed to originate in the new program or programs of a

particular system tape. In effect, the visibility code system provides for such separate tapes.

As an example, consider that in a system under development there are three checked-out
programs. For convenience, these will be called P-ONE, P-TWO, and P-THREE. A fourth
program, P-FOUR, is still under test; however, it gives proper output within known limits which
can be used as input to a new program, P-FIVE. For a given computer run, it is desired to test
a new version of P-FOUR which incorporates new coding (this version will be called P-FOUR-M)
and also to test P-FIVE. Obviously, there is a possibility that P-FOUR-M can introduce new
errors, making the output completely useless for any realistic test of P-FIVE. On the other
hand, the coding patches may be correct, allowing P-FOUR-M to be the final version of the pro-
gram that is to be included as part of the system. In this case, P-FIVE should be tested with
P-FOUR-M. By use of the visibility codes, a binary run tape could be produced using the follow-

ing visibility coding:

PROGRAM VISIBILITY

P-ONE A B C
P-TWO A B (]
P-THREE A B C
P-FOUR B

P-FOUR-M A C
P-FIVE B C



In this way, the three versions of the same system exist on the same tape. The first
version called for could be version A, If version-A output were not satisfactory (i.e.,
P-FOUR-M did not produce the desired results), P-FIVE could still be tested by calling in
version B which includes P- FOUR without the corrective coding included in version A, If
version-A output did include the desired output, version C could be called for and executed,
In either case, the testing of P-FIVE could proceed independently of the work being done on
P-FOUR. Improper output from any version could be isolated to a specific program with a

high degree of certainty.

Note that the visibility assignment given above was only one of the many ways in which

the desired results could be obtained,

Table A-1. Visibility Codes

Visibility Octal Visibility Octal
Code Visibility Key Code Visibility Key
A 40 00 00 00 00 00 T 00 00 00 20 00 00
B 20 00 00 00 00 00 U 00 00 00 10 00 00
C 10 00 00 00 00 00 \% 00 00 00 04 00 00
D 04 00 00 00 00 00 w 00 00 00 02 00 00
E 02 00 00 00 00 00 X 00 00 00 01 00 00
F 01 00 00 00 00 00 Y 00 00 00 00 40 00
G 00 40 00 00 00 00 z 00 00 00 00 20 00
H 00 20 00 00 00 00 0 00 00 00 00 10 00
i 00 10 00 00 00 00 1 00 00 00 00 04 00
J 00 04 00 00 00 00 2 00 00 00 00 02 00
K 00 02 00 00 00 00 3 00 00 00 00 01 00
L 00 01 00 00 00 00 4 00 00 00 00 00 40
M 00 00 40 00 00 00 5 00 00 00 00 00 20
N 00 00 20 00 00 00 6 00 00 00 00 00 10
o 00 00 10 00 00 00 7 00 00 00 00 00 04
P 00 00 04 00 00 00 8 00 00 00 00 00 02
Q 00 00 02 00 00 00 9 00 00 00 00 00 01
R 00 00 01 00 00 00 * 00 00 00 00 00 00
S 00 00 00 40 00 00
|



APPENDIX B

OWN-CODING

INTRODUCTION

The Tape Loader-Monitor program's own-coding provisions are intended primarily
for the use of Honeywell systems programs. However, although the use of own-coding is not
recommended for the average user, the own-coding provisions may be required by the user

concerned with the development of programming systems.

OWN-CODE EXECUTION DURING LOADING

Functions Provided

The Loader-Monitor provides an own-coding exit after each record of a loading unit is
read into the input buffer, thereby enabling the execution of own-code routines during loading,
The own-code routine may return to the same point and use the distribution process of the
Loader-Monitor to distribute the data portion of the loading unit records, or it may bypass the
distribution process of the Loader-Monitor and distribute the data portions of the loading unit

records itself,

Own-Code Exit

A calling unit may execute own-coding during the loading of a called unit by setting up
an appropriate Branch instruction in the Loader-Monitor communication area, Specifically,
the starting address of the own~code routine must be entered into locations 103 to 105 (octal
147-151) of the communication area. The starting address of the own-~code routine is then the
A-address of the Branch instruction whose op code is stored in location 102, Locations 103 to
105 contain no punctuation, and the calling program must not place punctuation in these loca~
tions. The branch to the starting address of the own-code routine is made immediately after
reading each record, However, before the branch is executed, the Loader-Monitor sets index
register X5 to the address of the first data character in the record, The own-code routine must
expect to be started in the three-character addressing mode, and the return to the Loader-
Monitor must also be in the same mode. The own-code exit branch is reset after loading each

unit.



Own-Code Return Points

The own-code routine must conclude with a branch to location 122 or 126 in the Loader-

Monitor communcation area,.

When the return branch is to location 122, the Loader-Monitor performs distribution in
the normal manner. Use of this option requires that the setting of index register X6 (the index
register used by the Loader-Monitor for distribution) must not be altered by the own-code

routine.

When the return branch is made to location 126, the Loader-Monitor bypasses the distri-
bution process and reads the next record. Use of this option requires that the own-code routine
must be able to identify the last record of the called unit. When this record is identified, the
own-code routine must not return to location 126; instead, it must set index register X5 to the
address of a location in which the control character 61 is stored, followed by the three-character
starting address of the unit just loaded, The own-code routine must then provide a branch to

location 122 in the communication area.



APPENDIX C
ADDRESS ASSIGNMENTS FOR PERIPHERAL CONTROLS

A peripheral device may be addressed automatically by program instruction or manually
from the operator's control panel. The address of a peripheral device is contained in the second
control character {C2) of the Peripheral Data Transfer (PDT) and the Peripheral Control and
Branch (PCB) instructions. A peripheral device may also be addressed manually by entering its
octal address assignment into the CONTENTS buttons on the operators' control panel. Four bits
of the second control character (the high-order bit and the low-order three bits) are used to
provide the address assignment of a specific peripheral device. The recommended address as-

signments for the peripheral controls are listed in the following table.

Peripheral Second Control Octal
Control Character (C2) Address

. (output) 0 {0 {0 (0 {0 ]O 00
Magnetic Tape . ut) 1o o o o |o 40
Card Reader or Paper Tape Reader 10 o |0 (O |1 41
Card Punch or Paper Tape Punch 0 [0 |0 (O [0 |1 01
High-Speed Printer 0 (0 |0 0 |1 |O 02
On-Line Adapter 1 {0 {0 j0 {1 j0 42
(output) 0 |0 (0 1 (I |1 07

Console ; Hut) 1o o |1 |11 47

In the interest of uniformity among Series 200 installations, it is desirable to use the
recommended address assignments for peripheral controls; however, the ability to assign any
address to a peripheral control is maintained to permit changing of the recommended assignments

on an installation basis when necessary.

If the Series 200 system includes tape controls for both half-inch and three-quarter inch
magnetic tape units, the octal addresses 00 and 40 should be assigned to the half-inch tape

control.



APPENDIX D

SERIES 200 CHARACTER CODES

Central High Central High
Key Card Processor Speed ||Key Card Processor Speed
Punch Code Code Octal| Printer ||Punch Code Code Octal}l Printer
0 0 000000 00 0 W X,0 or X! 100000 40 -
1 1 000001 01 1 J X, 1 100001 41 J
2 2 000010 02 2 K X, 2 100010 42 K
3 3 000011 03 3 L X, 3 100011 43 L
4 4 000100 04 4 M X, 4 100100 44 M
5 5 000101 05 5 N X,5 100101 45 N
6 6 000110 06 6 o X, 6 100110 46 o
7 7 000111 07 7 P X, 7 100111 47 P
8 8 001000 10 8 Q X, 8 101000 50 Q
9 9 001001 11 9 R X,9 101001 51 R
8,2 001010 12 ' X,8,2 101010 52 #
# 8,3 001011 13 = s X, 8, 3 101011 53 $
® 8,4 001100 14 : * X,8,4 101100 54 *
Space Blank 001101 15 | Blank X,8,5 101101 55 "
8,6 001110 16 > X,8,6 101110 56 #
8,7 001111 17 & - XorX,0' 101111 57 !
& R, 0 or R! 010000 20 + 8,5 110000 60 <
A R, 1 010001 21 A / 0,1 110001 61 /
B R, 2 010010 22 B [ 0,2 110010 62 ]
c R, 3 010011 23 C T 0,3 110011 63 T
D R, 4 010100 24 D U 0,4 110100 64 U
E R, 5 010101 25 E \' 0,5 110101 65 \'
F R, 6 010110 26 F w 0,6 110110 66 w
G R,7 010111 27 G X 0,7 110111 67 X
H R, 8 011000 30 H Y 0,8 111000 70 Y
I R,9 011001 31 I Z 0,9 111001 71 Z
R, 8,2 011010 32 ; 0,8,2 111010 72 @
. R,8,3 011011 33 . , 0,8,3 111011 73 ,
O R, 8,4 011100 34 ) % 0,8,4 111100 74 (
R,8,5 011101 35 % 0,8,5 111101 75 | r
R, 8,6 011110 36 - 0,8,6 111110 76 0
Ror R,0"' 011111 37 ? 0,8,7 111111 77 ¢

t Special Code. This card code-central processor code equivalency is effective when control
character 26 is coded in a card read or punch PCB instruction.
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OPERATING
" PROCEDURES FOR LOADING A BRT LOADING UNIT, 7=-1, 8-8
" WITH THE EXTERNAL INTERRUPT BUTTON., 8-8
" WITHOUT THE EXTERNAL INTERRUPT BUTTONs 8-8
OPERATIONAL DESCRIPTION OF A BINARY RUN TAPE, 2-1
OWN~CODE
" EXECUTION DURING LOADINGs B=1
" EXITe B=1
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