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1440/1460 Administrative Terminal System
(1440-CX-07X and 1460-CX-08X)

Console Operator's Manual

This system consists of control and functional
programs that permit many different text-
processing activities to be carried on
simultaneously through different terminals.

This reference manual contains information the
console operator requires for running the program.



PREFACE

The material in this manual relates to Version 2 of the IBM 1440/1460
Administrative Terminal System program, It obscletes and replaces
the Preliminary Edition issued with Version 1 of the program.

This publication was prepared for production using the IBM 1440/1460
Administrative Terminal System. Page impressions for photo-offset
printing were obtained from a typewriter terminal and then reduced
15 percent.

Copies of this and other IBM publications can be obtained through IBM
Branch Offices., Address comments concerning the contents of this
publication to IBM, Technical Publications Department, 112 East Post
Road, White Plains, New York 10601,
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INTRODUCTION

The operator of a real-time system finds himself at the center of a
complex of people, programs, and machines. He is the program's
interface with the outside world and is the usual rec1p1ent of questions
from the terminal operators and management.

The IBM Administrative Terminal System (ATS) is designed to run
primarily unattended. However, when the operator's intervention is
required, his actions are often critical. He must know what to do,
and then must do it correctly the first time. The emphasis is on
knowledge rather than on the ability to set switches and push buttons
rapidly.

Real~-time operations are different from the familiar batch operations.
If the console operator makes a mistake in a batch operation, only

machine time is lost while the job is rerun. On real-time operations,
mistakes cost both computer time and productive time at the terminals.

It is important for the operator to know how and why operations are
performed, For that reason, the first four sections of this manual
contain background information., If the operator is interested in
understanding the program in greater depth than is presented here,

he is encouraged to read IBM 1440/1460 Administrative Terminal System,
Programmer's Manual (H20-0228).

The computer operator is supplied with an ATS terminal to communicate
with the system. It is essential that he be familiar with its operation
as described in IBM l440§1460 Administrative Terminal System, Terminal
Oeerator s Manua H20- . The operator should also be familiar

with the ordinary operation of all units of the system on which ATS

is operating, as described in IBM Systems Reference Library
publications.




REAL-TIME OPERATIONS

A real-time system must react to random demands on its computing

power. If the machine has stopped for an input/output operation, it
cannot react to anything. For this reason, the primary rule of all
real-time operations is "the computer must not stop". The stop button
is ordinarily a forbidden item. Disk Tiles must never be turned off
while the system is operating. Any input/output device that is to

be used by the computer must be ready before the computer is instructed
to use it.

The word "loop" connotes an error condition in which the program has
lost control of itself and executes the same instructions over and
over, In a real=-time system, however, the program "waits" for requests
in a "loop". To avoid ambiguity, the normal looping of a real=-time
system is called cycling., To start such a system, one cycles it.

When it is time to shut down, the operator tells the system to stop.
After receiving this command and performing some necessary operations,
the ATS progam halts and is cleared from core.

Visitors in the computer room must be watched carefully, Occasionally
a visitor will lean against a Stop key or stop a disk file to "look

at the label". Even experienced operators will occasionally forget
and turn off a disk drive when looking for a missing disk pack. 2
programmer or operator may sometimes see the apparently deserted
machine and "take it over for a short run". All of these potential
disasters must be avoided.

Before the system is instructed to use any input/output device, the
device must be ready. For example, if the program is instructed to
read cards from the card reader and the reader is not ready, the whole
system will wait until the card reader is ready. The basic rule for
readying the equipment, such as the card reader or printer, is to
press the Start key. This has no effect on the system, but it resets
the hardware interlocks, In the case of the card reader, depressing
the Start key also starts its motor, eliminating the delays caused

by reading a card from an idle reader, Tapes should be checked and
double-checked to be certain they are the right reels, on the correct
tape drives, and not improperly file protected.



SYSTEM DESCRIPTION

ATS is a real~time processing system with up to 40 remote terminals.,
All of the terminals can operate at the same time. To each user, the
computer appears to be servicing only the single terminal. As a text
processing system, ATS primarily stores text keyed from the terminals
and performs editing operations requested by the terminal operators.

BASIC MACHINE UNITS OF ATS

The basic machine units of a 1440/1460 ATS are:
IBM 1441 Processing Unit
IBM 1447 Console
IBM 1448 Transmission Control Unit
IBM 1311 Disk Storage Drives

Certain features of each of these units, except the 1441 Processing
Unit, will be discussed below. ©Only those features which are important
for ATS operation, and are not conveniently described in IBM Systems
Reference Library publications, are described below.

A special ATS terminal, called "terminal zero", is used by the operator
to transmit special requests to the ATS program, Operation of this
terminal is described in IBM 1440/1460 Administrative Terminal System,
Terminal QOperator's Manual (H20- . "The console operator must be

FTamiliar with the operation of this terminal.

Particular attention should be given to the 1448 Transmission Control
Unit and its controls. This is the unit that transfers characters
typed at terminals to core storage, or transfers characters generated
by the program to the terminal. The 1448 multiplexes, that is, allows
simultaneous, unrelated activity on any or all of its lines. The
terminals are connected to the 1448 by ordinary telephone lines. The
special terminal set aside for the use of the computer operator comes
into the 1448 on line zero, and is therefore called terminal zero.

IBM 1447 Console

The IBM 1447 Console, Model 4, is a required unit in any ATS machine
configuration, 1In addition to the usual computer switches, the console
has a 1448 display panel and reset switch., In Figure 1, a diagram

of the console panel shows the proper setting of all switches for ATS
operation. These settings should be verified each time the operator

is near the console,

Start Reset Button and 1448 Start Reset Switch

The black button marked START RESET resets the computer. This button
should be pressed before ATS is cycled. It should not be touched
while ATS is cycling.
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Immediately below the Start Reset button is a toggle switch marked
1448 Start Reset. It resets the 1448 Transmission Control Unit.

This switch should be pressed up at the same time that the Start Reset
button is pressed. It should not be touched while ATS is cycling.

Mode Selection Dial

The Mode Selection dial allows a number of diagnostic modes for
debugging and altering programs. During normal running conditions,
the dial should point straight up in the RUN position., If the switch
is not set to RUN, the computer will not cycle the ATS program,

I/0 Check Stop Switch

When the I/O Check Stop switch is ON, the computer will stop if there
is an error condition in the card reader, card punch, or the line
printer., If it is OFF, the computer will continue to operate, and
the program must check for I/0 errors, When ATS is running, this
switch should be OFF (down).

Check Stop Switch

This switch controls the response of the computer to parity errors

in core memory. If the switch is ON (up), the computer will halt
when a parity error occurs. If the switch is OFF (down), the computer
will not halt. 1In either case, the Check Reset light will be
illuminated when a parity error occurs. When ATS is running, this
switch should be ON (up).

Diagnostic Switch

This switch is used by the IBM Customer Engineer and should always
be in the OFF position during normal system cycling.

Disk Write Switch

If the Disk Write switch is OFF, the program cannot write disk records.
When ATS is running, this switch must be ON.

Power On Switch

The Power On switch is located on the extreme right of the console
panel. This switch controls the main power supply for the entire
system. Power is brought up and down by means of this switch.



Emergency Pull

Located in the upper right corner of the console is a red knob marked
EMERGENCY PULL. Pulling this switch will drop power immediately, and
it is used only in cases of emergency. If it is pulled, the Customer
Engineer must be called to restore it. It should never be used for
normal Power Off,

Program Load Key

On the 1447 Console of a 1440 system there is a key marked Program
Load, and on the 1402 Card Read Punch of a 1460 system there is a
key marked Load. These keys are used to start a program that is read
from cards. The first few cards of such a program are a small
subprogram called a bootstrap. The Load key starts the bootstrap
program operating; it, in turn, loads the main program into the
machine and gives it control., Before the Load key is pressed, the
conscle should be "readied" (see below).

Readying the Console

Throughout this manual the phrase "Ready the Console" will be used.
This means setting the Mode Selection dial to RUN, pressing the Start
Reset button and the 1448 Start Reset switch (and the Check Reset key
light, if it is lighted).

NOTE 3 The console should be readied only when the processor is
stopped.

Some components of the system have meters with small toggle switches
marked ON and OFF. When the switch is ON, the meter for that component
will operate. When the switch is OFF, that component is unavailable

to the program. The operator should be sure all meter switches are

ON for all components used by the ATS program, The locations of meter
switches on the more important units of an ATS machine configuration
are:

Machine Unit Location of Switch

1447 Console Right rear of unit

1448 Multiplexer Side panel

1311 Disk Drives Front panel, next to ON-OFF button
1301 Disk Storage Side panel

Altering and Displaying Core

The 1447 Console Input/Output Printer is useful for displaying or
altering small sections of core storage. To display or alter, the
B-address register must be set to the appropriate high-order storage
address. This is done by setting the desired address on the four
address dials., The computer must be stopped and the Start Reset
button pressed. All characters printed on the typewriter or typed
into core go through the B-register, For this reason, the square key
marked B ADD REG must be pressed. The Mode Selection dial must then



be turned to ALTER and the Start key pressed. This will set the
address in the address dials into the B-address register, This action
communicates the location of the characters to be displayed or altered.
By leaving the Mode Selection dial in the ALTER mode and pressing the
Type key, any characters typed on the console typewriter will go into
core storage beginning at the indicated address. If the Mode Selection
dial is turned to CHARACTER DISPLAY and the Type key is pressed, the
contents of core storage will be typed on the typewriter beginning

at the indicated address. To return to a normal operating status,

the Mode Selection dial must be set to the RUN position.

Branching to an Address

In certain rare instances, it will be necessary to force the computer
to start at a given address. The desired starting address is first

set in the address dials. The computer is stopped, and the Start

Regset button is depressed. The Mode Selection dial is set to ALTER.
The Instruction Address key (I ADD REG) is pressed, followed by the
Start key. This places the address from the dials into the Instruction
Address register, The Mode Selection dial should then be returned

to the RUN position. When the Start key is pressed again, the computer
will begin executing instructions beginning at the address in the
Instruction Address register.

IBM 1448 Transmission Control Unit

The 1448 Transmission Control Unit is the interface between the
computer and the terminals., Each terminal is connected by a telephone
line to an adapter in the 1448, These adapters are numbered beginning
at 0. Thus, if there are 40 terminals on the system, the Line Adapters
(lines) are numbered from 0 through 39, For convenience, the terminals
are numbered according to the lines to which they are attached,

Text coming into the system from a terminal flows through the
appropriate line into the 1448, and from the 1448 into core storage.
When a block of characters has been accumulated, it is written to the
disk.

Line Status

The system may be receiving text, transmitting text, or neither
receiving nor transmitting on any line, The status of any attached
line may be displayed in the indicator light panel by setting the two
low-order address dials to the 1448 line number, The status of the
line will be shown by a Status Indicator light.

When the computer is receiving text from the terminal, the status is
Receive and is shown in the lights as:

REC
When the computer is transmitting text to .ue terminal, the status
is Transmit and is shown in the lights as:

TSM



Whenever the program is processing a request it sets the status to
Control, which effectively blocks any characters typed from reaching
core storage. This status is shown in the lights as:

CTL

The program initially instructs the 1448 to accept charactexs by
setting the status of the line to Receive~Idle. As soon as characters
arrive from the terminal, the status changes to Receive., Whenever a
terminal operator hits the Attention or Carrier Return keys, the
terminal keyboard locks. When the program sets the status to Receive-
Idle, the 1448 sends the Keyboard-Unlock character to the terminal,
Thus, after every Carrier Return and Attention, the line is set to
Receive~-Idle status to unlock the terminal keyboard and prepare the
1448 to receive text. This status is shown in the lights as:

REC

IDL

If a character with invalid parity arrives from a terminal, the 1448
will change the status from Receive to Receive-Check. This status
is shown in the lights as:

REC

CHK

If a terminal is in the offline condition (no initial Attention-U or
Attention-A action), or in certain rare peak-load conditions, the
program may not have space for the characters coming from the terminal,
If this should happen, the status will appear as Receive, End of
Storage Area. A terminal in the offline condition is assigned a four-
character area., When the fifth character is received, the status
changes to Receive, End of Storage Area. This status is shown in the
lights as: : '

REC

ESA

The program must examine the status of every line attached to the

1448, For that reason, the program must know the number of lines
attached. The 1448 has circuitry that checks the program to be certain
that it is examining all the lines that it should. If the program
should fail in this respect, the 1448 will halt the computer (Check
Reget) and the Out of Step status will appear in the lights for every
lines Thisg status is shown in the lights as:

os

Whenever the 1448 requires attention, it interrupts the program,

After the program examines the lines, it returns to the interxupted
instructions. This normally occurs every tenth of a second--too fast
to show in the lights. However, if the program is unable to interrupt,
the Request Interrupt status will show. This status will occur if

the Stop key is pushed, if the computer is waiting for an input/output
operation, or if the computer halts. This status is shown in the
lights as:

REQ



1448 Control Panel

The 1448 control panel is located behind the doors at the front of

the unit. Normally, there is no reason for anyone but the Customer
Engineer to work with the control panel. However, there is one switch
of interest called the Text Time Out, Text Time Out is not used by
the ATS, and the switch must always be OFF (up) when ATS is running.

IBM 1311 Disk Drives

ATS will have from one to five 1311 Disk Storage Drives containing
removable disk packs., A disk pack consists of six disks mounted on

a spindle, Information is read or written on the disks by read~-write
heads mounted on a movable access arm, The read-write heads "float"
on a slender film of air a few millionths of an inch thick. Because
of this tolerance, dust particles may ruin a disk pack. The Customer
Engineer will clean the packs and the read-write heads as part of his
regular maintenance, but the operator should exercise all reasonable
care when handling the packs to avoid contamination. The packs should
be kept in their sealed containers ox on the drives, with the drive
covers shut,

The 1311 Disk Storage Drive is started by pressing the Start-Stop key
to the left of the front window. When the disk has arrived at the
proper speed, the green light containing the drive number will be
illuminated., The disks are then ready for use.

ATS PROGRAM

The ATS program consists of a number of smaller programs, each with
its own function. A list of the ATS programs is contained in the IBM
1440/1460 Administrative Terminal System, Programmer's Manual (H20-0228).

The master program, called the Scheduler, controls the interaction

of the other functional or application programs., The application
programs are requested by the actions taken at the terminals, Each
program performs a certain type of action, For example, the COINS
program finds previously entered lines so they may be corrected. The
FRPRT program generates the output stream when a terminal requests a
typeout.

Program Overlaxs

The ATS is much too large to reside in core storage. It resides in
the disk storage. The application programs are read into core as

they are needed. The Scheduler, however, is always resident in core
and decides which application programs should be read in and activated,

The main portion of all application programs is 20 sectors long on
the disk, and occupies 1,800 positions of core storage. Many of the
programs are much larger than this; their additional parts are broken
up into segments ten sectors in length, called overlays. These
overlays are called into core storage by the program as they are
needed.



In the ATS all programs and overlays are designated by five=character
names., For example, Format and Print, the program that generates
output to the terminals, is called FRPRT. 1Its overlays are given the
first few letters of the program name plus the number of the overlay.
For example, FRPRT has six overlays marked FRPR1, FRPR2, FRPR3, FRPR4,
FRPR5, and FRPR6.

Program Modifications

Whenever errors in a program are uncovered, program modifications

will be sent to all ATS users registered with the IBM Program
Information Department. These modifications will normally be in the
form of replacement object program decks for particular programs.,

The new program decks are then read onto the disk, using the procedures
described in the section entitled "PATCHING System Parameters".

Calling Programs from Disk Storage

Once the programs have been loaded onto the disk, the card decks are
no longer necessary for normal operations. Whenever a particular
program is desired, it is called from disk into core storage by the
bootstrap program. This program is named the Call Monitor program.
It has the five-character name CALLM punched into columns 76 through
80 of the object deck. The Call Monitor program contains its own
loader. When it is loaded, the console Type light is turned on. The
operator may then type the name of any program in disk storage that
he wants to execute., For example, to cycle the ATS program the
operator types:

ATS

PROGRAM LAYOUT AND OPERATION

Core Storage

Figure 2 contains the allocation of core storage for ATS., Positions

0 through 332 are the areas in which images are assembled for the
various peripheral devices., Positions 1 through 80 receive card
images from the card reader; positions 101 through 180 receive card
images that will be punched into cards; positions 201 through 332
contain images for the printer. Position 8l contains an unconditional
branch that recycles the system, should a peripheral tape/printer
hang-up occur. The remaining characters in this area contain the
index registers and certain portions of the Scheduler.

The major portion of the Scheduler is located in positions 333 through
5900. The Scheduler controls and schedules the work done by ATS.

The work is performed by the application programs that are read into
the overlay area as they are needed, one program at a time. Permanent
Storage half-tracks are manipulated in the half-track area by the
application programs that work with Permanent Storage. Other
application programs use the half-track area for data or program
overlays. Tasks that are to be performed are queued in the List Area.
Other control information is stored in various system tables.,
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Location

0 Card Unit and Printer Buffers
333
Scheduler
System Subroutines
System Messages
EUNIT
5900
Overlay Area
(Application Programs)
7700
Half-Track Area
8600
System Tables
9600
List Area
10000
Dynamically
Allocated
100-Character Core Blocks
Variable
Peripheral
Overlay Area
16000

Figure 2, Core storage allocation
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A large data area, composed of blocks of 100 characters, follows the
List Area. These blocks hold the text being received from or
transmitted to the terminals. The number of blocks required depends
on the number of terminals attached to the system, and their activity.

If the number of core blocks is not too large, it is possible to use
the unused positions of core storage for special peripheral programs

to perform card-to-tape, tape-to-printer, or similar operations
simultaneously with the operation of ATS. Two such programs are
furnished with ATS., They occupy the upper 1900 positions of core.

If they are to be used, the number of core blocks allowed for terminals
must be 41 or less., In addition, programs may be written by users

in order to take advantage of their particular system configuration.

When a terminal wishes to go online to begin using the system, the
Scheduler checks to be certain there are enough core blocks to accom=-
modate the additional terminal. If there are not, the terminal will
receive the message:

GO ON-LINE

and will not be allowed to operate. The system requires six free
blocks for its own use., If there are seven or more free blocks, the
Scheduler will allow the terminal online. The least number of core
blocks necessary to operate ATS is thus equal to the number of terminals
that will be simultaneously active, plus six. Because of hardware
considerations, the highest block may not be used as a core block.

Thus, the maximum number of core blocks that may be assigned is 59.

It is difficult to recommend the number of core blocks that will be
needed, since ATS applications vary widely. A rule of thumb is 1.5
core blocks per active terminal, or 59 core blocks for a 40-terminal
system, For a moderately active system, 1.25 core blocks per terminal
should suffice, or 50 core blocks for a 40-terminal system. Many
ingtallations will find that all of their terminals are not active
simultaneously. Core blocks may then be allocated according to the
number of active terminals. The operator may change the number of
core blocks being used by the system whenever necessary. The ATS
program must be shut down, a new patch card made, and the program
reloaded to accomplish this change. This procedure is described in
the section "The First Day - Preparing to Run ATS", below,

Disk Storage

The 1311 Disk Storage Drives are numbered beginning at 0. Since there
are five possible drives in any one system, the drives are numbered

0 through 4, The drives are never in line according to number. Drive
0 is always in the center, with the satellite drives placed on the
left and right.

The disk addresses ascend sequentially from the first cylinder of

drive 0 to the last cylinder of drive 4., Addresses 000000 through
019999 apply to drive 0, The lowest address on drive 1 is 020000,
located at the bottom of the outermost cylinder. This progression
continues through the remaining drives, as follows:

Drive Sector Addresses Cxlinders
0 000000 to 019999 0 to 99
1 020000 to 039999 100 to 199
2 040000 to 059999 200 to 299
3 060000 to 079999 300 to 399
4 080000 to 099999 400 to 499
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Disk storage may be considered as a sequential series of cylinders.

The computer accesses the drive corresponding to the sector address
specified by the program. The program conveys this information through
a ten-character field called a disk control field. This field precedes
the information to be read (written) into (from) core storage. The
disk control field to read the FRPRT program from the disk, for
example, looks like this:

*000100020

The asterisk is called the drive designator. It will be an asterisk
when the sector resides on a disk pack; it will be a right parenthesis
(or lozenge) if the sector resides on 1301 Disk Storage. The next
six characters of the disk control field contain the sector address.
The final three characters contain the number of sectors to be read
or written. A read disk command which addresses the asterisk in the
above example would read 20 sectors beginning at disk sector 100.

The information would be read from sectors 100 to 119--a block 20
sectors long.,

Disk Storage Allocation

Disk storage is used for five purposes in ATS: programs, data, Working
Storage, Permanent Storage Index, and Permanent Storage., Figure 3
shows the disk allocation for ATS.

The first ten cylinders hold programs and three data areas, the First
Block Area, the Permanent Storage Bit Map, and the CORED-ATSDD Work
Area.

The CORED-ATSDD Work Area is used for temporary storage when the CORED
and ATSDD programs are operating (see "ATS Utility Programs"). It
may also be temporarily used by user-written programs.

Each terminal is numbered, beginning at 0 and extending through 39.
Similarly numbered disk sectors are assigned as the first block for
the correspondingly numbered terminals., The First Block (FBK) for
terminal 0 is sector 0; the FBK for terminal 1 is sector 1, etc.
Thus the First Block Area begins at sector 0 and extends through
sector 39, The last five characters of every FBK contain the disk
address of the first sector of Working Storage for that terminal,
If it is blank, the terminal has no Working Storage; that is, it is
in the offline or cleared status. The other characters in the FBK
specify the terminal's tab settings, page depth, and line width, to
name just a few of the fields.

Permanent Storage is stored in sections of ten sectors called half-
tracks. Each bit in the Permanent Storage Bit Map corresponds to a
particular half-track of permanent storage. When a half-track is
used, its bit in the bit map is on; when the half-track is available,
its bit is off,

Working Storage

Keystrokes from the terminals are written in the Working Storage
section of the disk, one sector at a time. There is no specifically
defined Working Storage area for a given terminal., Working Storage

13



CYLINDER
e e ———————

0 100 199
0 [T ¥BK AREA I FRPRT \
200 230 320 399
1 | ATTEN | MISAC COINS ]
400 480 500 560 599
2 | BuKOP [ GETDC | FILEP | sTore |
600 799
3 PERMANENT STORAGE BIT MAP |
800 840 870 900 920 940 999
4 { SECRD | SPRNT | REDTP [WRTTP ] SKNTP | DELET RPORTY
1000 1090 1120 1140 1160 1175 1199
5 KLCUT CRDSL PERPT | ARCRT | MDLPP ,
1200 1399
6 | Available |
1400 1500 1550 1580 1599
7 | _available | ArspD | _ATSTR [ sspD |
1600 1670 1685 1700 1799
8 L _coreD | DSKDM | DSKMN SCHED |
1800 1899
9 | CORED=ATSDD WORK AREA ]
2000 2199
10 [ PERMANENT STORAGE INDEX N
2200 2399
11 | PERMANENT STORAGE INDEX B
2400 2500 2599
12 | PERMANENT STORAGE INDEX | 5-DIGIT INDEX EXTENSION ]
2600
13 { (1311 Permanent Storage may begin at 2500) |
- 6800 _ _ 6999
34 [ END OF 5-DIGIT INDEX EXTENSION -]
Varjable
Variable| 1311 PERMANENT STORAGE WORKING STORAGE |
Variable] HIGHEST WORKING STORAGE CYLINDER J
up to 499

Figure 3. Disk storage allocation

14



for all terminals begins at a specified sector address (see "Patching
System Parameters") and gradually grows downward. Each time a new
date is entered on the console (see "Normal Operations"), it starts
again at the specified address. The Working Storage of one terminal
is kept separate from the Working Storage of other terminals through
a chaining technique, which is also known as dynamic storage allocation.
Every Working Storage sector contains the disk address of the Working
Storage sector which follows in sequence, Consider a document (shown
in Figure 4) that contains enough text to f£ill three Working Storage
sectors. The beginning of the document would be in the sector on the
left, while the end of the document would be in the sector on the
right,

Sector Address: 59999 59998 59997
Text Text Text
59998 59999 | 59997 59998 | 59997
LSBA  NXBA LSBA  NXBA LSBA  NXBA

Figure 4. Working storage with two-way chaining

Note that the last five characters of each Working Storage sector
contain the address of the next sector that follows in the document
sequence, This is called the forward chaining address. The last
sectoxr of the chain "points” to itself, which means the chaining
address of the last sector is the same as its address. Since one
sector always points to the next link of the chain, the Working Storage
for the terminals does not need to be sequentially assigned.

In addition to forward chaining addresses, Working Storage sectors
also contain the addresses of preceding links or sectors. The forward
chaining address is called the NXBA (Next Block Address); the backward
chaining address is called the LSBA (Last Block Address).

Permanent Storage Index

Following the first ten cylinders of program and data is the Permanent
Storage Index. If five-digit document numbers are allowed, it occupies
25 cylinders; if four-digit document numbers are used, it occupies 2
1/2 cylinders. The Permanent Storage Index consists of four-character
entries ~- one for every possible document number., If the entry is
blank, the document number is available. The four=-character entry
represents the disk address of the first half-track of that particular
document.,

15



Permanent Storage Operation

Documents stored for later reference are located in permanent storage.
The Permanent Storage area circulates between a specified upper and
lower bound on disk (see "Patching System Parameters"). This area

is mapped in the Permanent Storage Bit Map and its contents are
referenced in the Permanent Storage Index. When a document is deleted,
its four-position index entry is cleared and its half~tracks are made
available in the bit map for future storage.

A chaining technique is also used with Permanent Storage., Instead

of chaining single sectors, Permanent Storage chains half-tracks (ten
sectors). The address of a half-track is always a multiple of ten.
Since the low-order digit is always zero, the addresses of half-tracks
are stored as four digits with a low=order and a high-order zero
understood. For example, address 3255 is understood to mean 032550,

A disk control field to read or write that half-track would appear

as follows:

*035550010

An example is shown in Figure 5,

Document Disk
Number Index Address
37 ——»{  Address - 0200178
Conversion
-Sector
Address INDEX ENTRY ,
0 7 8 8
_ 0 8 1 9
02001 | 3555 | |
HALF-TRACKS
35550 | Toxt | { Text .| 0200178 | 3559 |
NXHT
35590 [ Text \ { Text [ 0200178 | |
NXHT

Figure 5, Example of permanent storage

Permanent Storage half-tracks are chained in the forward direction

only. The last four characters of the half-track contain the address

of the next half-track in the document, This field is called the

Next Half-Track (NXHT). The seven-character field preceding NXHT
contains the sector address, and character address within the sector,

of the index entry corresponding to that document. Since this reference
is to a specific index sector, on drive 0, the high-order zero of the
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sector is understood, leaving five digits for the sector address,
Specific characters within sectors are numbered from 00 to 89, The
character address designates the high-order (the leftmost) character
in the index entry,

The first sector of the first half-track of every document contains
status information which appears as follows:

Character
Address Mnemonic Contents
0-49 DCID Document identification
50-53 Blank
54 DCRL Reel character, if it is
on a Permanent Storage Tape
55=59 DCNM Reel number, if it is on
a Permanent Storage Tape
60-61 DCOT Number of storing terminal
62-63 Blank
64-69 DCDC Date document was stored
70=71 DCQH Number of half-tracks used
72-73 Blank
74 DCMD Mode of last unit in document
75 Blank
76-79 DCUN Number of units in document
80-84 DCLW Lock word
85-89 Blank

The end of a Permanent Storage chain is indicated when the chaining
address (NXHT) is blank.

Permanent Storage Index Address Conversion

A document is assigned a number at the time it is stored. For example,
the action:

ATTN s37 CR

stores a document in what can be considered as location 37, Clearly,
the number 37 does not mean that particular disk sector (sector 37

is the FBK for terminal 37). The ATS program converts the number 37
to a specific disk sector address and character address within that
sector of the Permanent Storage Index. For document 37, shown in
Figure 5, it is sector 02001, character 78, This location is the
address of the high-order character of the index entry corresponding
to the document. That four-character entry contains the address of
the first half-track of the document,

The address of the index entry for a document (called INBA-Index Block
Addresgs) can be found by dividing the document number by 20, This
gquotient, plus 02000 is the sector of the appropriate index entry.
Divide the remainder by 10, The character address within the index
sector is 50 times this new quotient, plus 4 times this new remainder.
Schematically this computation is as follows (where D is the document
number)
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D/20 = Q and R
R/10 = g and r
sector address = Q + 02000
character address = 50*q + 4*r

The conversion for document 37 is, for example:

37/20

17/10

sector address
character address

1l and 17

1l and 7

1l + 02000 = 02001
50*1 + 4*7 = 78

To convert an index block address (INBA) to the document number it
represents, a reverse procedure is used., If the character address
is 50 or more, reduce it by 10, Divide this number by 4 and add it
to 20 times the difference between the sector address and 02000,
Schematically, this computation is as follows (where s means sector
address and ¢ means character address):

20(s - 02000) + (c /4)
20(s = 02000) + ((c -10)/4)

D [if c is 00-36]
D [if ¢ is 50-86]

The conversion from 0200178 is, for example:

20(02001 - 02000) + ((78-10)/4) =D
20(1) + (68/4) = 20 + 17 = 37

This method of computation does not assign index entries to character
positions 40 through 49, 1In the first 100 sectors of the index,
character position 40 is used as a pointer for waiting messages. If
the character address of the INBA is 40, the terminal that will receive
the message is indicated by the two low-order digits of the sector
address, For example, INBA = 0200040 is the index entry for waiting
messages for terminal 0, and INBA = 0209940 is the entry for terminal
99,

Terminals 0 through 39 are normal ATS terminals., Terminals 40 through
99 are special output devices as follows:

Terminal Number Output Device
40-95 Unassigned
99 Card punch (1402 or 1442)
98 Printer (1403 or 1443) or output tape
97 Output tape
96 Upper- and lowercase chain printer

or output tape

In all cases, a blank index entry indicates no document or message
waiting.
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BASIC ATS OPERATIONS

THE FIRST DAY--PREPARING TO RUN ATS

The ATS program is very easy to activate., Only the disk packs require
preparation before loading the program decks. The operator then
describes his particular system configuration to the program, which
automatically adjusts itself accordingly.

Preparing the Disk Packs

It is a good operating practice to label the disk packs. The label
should go directly on the pack, not on the cover. The pack must first
be mounted on the drive, and the protective cover removed, Pencils
should not be used for labeling because of the temptation to erase.
The rubber from an erasure may ruin a disk pack. The best labels are
adhesive backed. Each pack should be labeled with its appropriate
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