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CONSOLE TYPEWRITER SWITCH
A console typewriter switch is  now f it t e d  as standard on 
1904A and 1906A processors and may be f it te d  as an 
optional feature on 1904/5/6/7/9 and 1904/5/6/7 E and F 
processors.

I t  provides fo r manual changeover o f contro l, by the 
operator in the event o f console typewriter fa i lu re ,  
from an on -lin e  console typewriter to a standby 
console typewriter. One console typewriter is  mounted 
on the standard desk and the second one on the desk 
extension.

Operator switches and indicators
All the switches and indicators are mounted on the 
extension desk trim.
A two position  rotary type CHANGEOVER switch is  f it te d  
to fa c i l i t a t e  the changeover o f the s ign a l cables and 
power from one typewriter to the other, and causes 
one h a lf  o f the INDICATOR to lig h t  and the other h a lf  
to extinguish.

The INDICATOR indicates the position  of the switch and 
the state o f each typewriter. The top h a lf  o f the 
ind icator re fe rs  to the typewriter mounted on the 
standard desk, and when l i t  indicates that typewriter 
is  on -line and no l iv e  power is  connected to the 
sockets o f the other typewriter. The bottom h a lf  o f 
the INDICATOR re fe rs  to the typewriter mounted on the 
extension desk and when l i t  in d ic a te s th a t  typewriter 
is  on -lin e  and no liv e  power is  connected to the 
sockets on the typewriter on the standard desk. THIS
INDICATOR IS WHITE.

Issued by Technical Publications Service, 30-31 Friar Street, Reading, Berkshire. RG1 1JP 1 cf 2



HOLD (pushbutton/indicator)

This pushbutton/indicator is  coloured red and each time 
i t  is  pushed i t  changes the HOLD or NO HOLDcondition  
and from l i t  to u n lit  or v ice -versa . When the switch 
is  illum inated i t  indicates the HOLD condition, and in  
th is conditionboth  typewriters w i l l  be o f f - l in e  and i t  
w i l l  not be possib le  to input or output messages.
Any attempt by Executive to output a message during the 
HOLD condition w i l l  cause the processor to be held up 
u n til the HOLD is  cleared.

Operating instructions

The fo llow ing sequence o f operations must be carried  out 
by the operator when changing over to a standby console 
typewriter.

1 Press the (typewriter) HOLD button and see that i t  
is  l i t .

2 Operate the typewriter CHANGEOVER switch and see 
that the INDICATOR ligh ts  change as previously  
described.

3 Press the (typewriter) HOLD button and see that the 
ligh t  is  extinguished.

Providing the above instructions are adhered to and no 
attempt is  made to use e ith er typewriter as an input 
device during the changeover then the changeover 
operation w i l l  not a ffe c t  the operation o f the 
processor.

Note

The HOLD pushbutton must only be used during the 
sequence o f operations described, i t  must not be l e f t  
in the HOLD condition longer than is  necessary to make 
the typewriter changeover.

©  International Computers Limited, Reading, 1971
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Preface

This manual is intended as a guide for operators o f the 1904/4A/4E/4F, 1905/5E/5F, 1906 and 1907 central 
processors.

The manual describes the console typewriter and explains the significance o f the various messages which may be 
input by the operator or output by the processors.

The methods ofloading and dumping programs are also explained. It should be noted that loading and operating 
procedures for the peripheral units are to be found in the 1900 Series Operator's Reference Manual ofPeripherak, 
which manual should therefore be used in conjunction with this one.

This manual supersedes the first edition o f the 1904|5|6|7|9 Console OperatingManual (Ti>. no. 3384) first 
pubUshed in September 1966.
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Chapter 1 1ntroduction
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THE 1900 SERIES

The 1900 Series comprises a single range o f  processors available in a wide variety o f  sizes. Operating procedures 
may be taken as applying equaUy to all the processors dealt with in this manual unless the contrary is specified.

STANDARD INTERFACE

Most peripherals are connected to the central processor by the IC L 1900 Series standard interface. The standard 
interface is represented physically by a single multi-pin plug and socket. This forms the sole connection between 
the peripheral and the processor and is the channel through which control and data impulses are passed to and 
from the processor.

EXECUTIVE

Executive is a supervisory program held in a protected area o f store and thus for aU practical purposes may be 
regarded as a permanent part o f the hardware. Each processor is suppUed with an Exectuhre program speciaQy 
created to meet the requirements o f the particular configuration. The Executive instaQed in the 1904 and 1905 
processors is E4BM, aUowing up to four programs to run concurrently in core store. The Executive instaUed in 
aU the other processors dealt with in this manual is E6BM, aUowing up to sixteen programs to run concurrently 
in core store.

Executive has five main functions:

1 Control o f peripheral transfer requests.

2 Control o f multiprogramming and subprogramming.

3 Communication with the operator and execution o f operator directives.

4 Provision o f extracode faciUties.

5 Loading and dumping o f programs.

Peripheral transfers

Executive supervises the transfer o f data between the processor and the peripherals. A  peripheral transfer is 
initiated by a peripheral instruction in the program. Once the transfer has been initiated the control electronics 
o f the peripheral concerned enable the transfer to take place independently o f the programs running in the 
processor.

When a transfer has been terminated Executive ascertains whether or not it has been completed without error. I f  
the transfer has been unsuccessful Executive takes corrective action unless the program contains its own error 
recovery routines. I f  further attempts at the transfer are possible, Executive disphys a message on the console 
typewriter either informing the operator that it is making' another attempt at the transfer or instructing the 
operator to reset the input medium and reinitiate the transfer. I f  the transfer is now completed without error, 
then as far as the user program is concerned a normal transfer has taken place. When the maximum number o f 
unsuccessful attempts has been made, or when no recovery procedure is possible, Executive disptays a message 
on the console typewriter to this effect. The program that initiated the transfer is suspended awaiting operator 
action. The operator should then refer to the programmer’s instructions. I f  the program is to be abandoned the 
operator deletes the program. I f  the program is to be continued from the point o f  suspension, the operator inputs 
the appropriate message as specified in the programmer's instructions.
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Multiprogramming and subprogramming

The basic concept o f multiprogramming is the abiUty o f Executive to share the time and core store o f the 
processor among a number o f programs, thus also making more extensive and practical use o f the peripherals 
available.

A  subprogramming facility is available with aU multiprogramming Executives whereby parts o f a program, caUed 
members, can time^hare with each other. In many ways subprogramming is similar to multiprogramming, 
except that whereas programs occupy discrete areas o f store protected by hardware lockouts, subprogramming 
aUows the members o f the program to share the program’s store but foUow their own sequence o f instructions. 
The aUocation o f processor time among members o f a program is controUed by Executive according to the 
priority given to each by the programmer or operator.

Operator communication

AU communications between the operator and the processor take place through a console typewriter via 
Executive. The typewriter both informs the operator o f  incidents occurring within the processor, the peripherals 
and the programs, and is also used by the operator to give instructions to load, activate and delete programs. The 
instructions to Executive and information from Executive take the form o f plain language messages or standard 
abbreviated forms o f these messages. When these messages are typed, they automaticaUy form a permanent 
record o f aU communications in the sequence in which they have occurred. Three types o f messages are typed:

1 Input messages: A  standard set o f messages has been devised which is interpreted by Executive and 
causes it to perform some action (for example, to assign a peripheral to a program), or to display some 
information required by the operator.

2 Output messages (from Executive): Executive prints out a standard set o f messages which may either 
warn the operator when a peripheral requires attention, or reply to an operator request. Executive also 
advises the operator o f the state o f the programs currently being run.

3 Output messages (from a program): A  program can print out messages via Executive requesting operator 
action. These messages are formulated by the individual programmer concerned and do not have a 
standard format, other than that they must not exceed a text o f 40 characters.

Extracodes

The Executive program includes routines, called extracodes, to perform certain 1900 Series program instructions 
which the hardware is unable to perform. The provision o f extracode faciUties thus ensures the compatibility o f 
aU 1900 Series processors in the performance o f 1900 Series program instructions.

Loading and dumping of programs

Executive supervises the loading and dumping o f programs. A  detailed account o f the loading and dumping o f 
programs is given in Chapter S.

OPERATING SYSTEMS

Many 1900 Series computer instaUations are Ukely to be reinforced by the use o f one o f  the ICL 1900 Series 
operating systems. The most important o f these is GEORGE (GEneral ORGanizational Environment).

GEORGE automates many o f the operator’s functions. Its purpose is to achieve the maximum possible exploi­
tation o f hardware by reducing to a minimum the idle machine time during processing. The system improves 
upon the operating facUities already provided by Executive, thus reducing the need for operator intervention.

GEORGE is able to control the running o f a number o f programs, either one at a time or simultaneously accord­
ing to the version in use. GEORGE loads programs, checking their vaUdity (in the same way as it can check aU 
input), and then supervises the runs, controUing such things as the use o f peripherals, errors, dumps and restarts, 
in accordance with the programmer’s instructions in the GEORGE input. The operator responds only to specific 
requests from the system, such as a request for magnetic tapes to be changed.

There are three versions o f the system: GEORGE 1, 2 and 3. The facUities avaUable vary from GEORGE 1 with 
the lowest to GEORGE 3 with the highest degree o f sophistication. Any version o f GEORGE can be appUed to 
any o f the processors dealt with in this manual.



Chapter 2 Operator's controls

Figure 1 The console typewriter
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INDICATORS AND CONTROLS ON THE CENTRAL PROCESSOR

There is only one indicator visible to the operator on the central processor, and this indicates that the processor 
is switched on and the real-time clock is operating.

THE CONSOLE TYPEWRITER

The console typewriter (see Figure l,page 3) provides the means of communication between the operator and 
the central processor. Instructions to the central processor are entered in plain language on the keyboard, each 
instruction being typed out on the stationery. Communications to the operator from the processor are also 
typed out.



Figure 2 Switch/indicator panel-console typewriter
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Figure 3 The keyboard o f  the console typewriter



The maximum speed o f  printout by the typewriter is 10 characters a second. A  mechanical lockout feature exists 
in the console typewriter which ensures that this is also the maximum rate at which the operator can depress the 
keys o f  the typewriter keyboard. Every message, either input or output, occupies a new tine, and input messages 
are automaticaUy indented three spaces so that they may easily be distinguished from the output messages. A  
continuous roU, 3½ inches (8.89 cm) in diameter and 8½ inches (21^9 cm) wide, o f multipart paper is fitted in 
the typewriter and provides a permanent record o f  aU messages to or from the central processor. This record is 
known as the console log.

Physical description

The typewriter is situated on a freestanding desk which may also contain a digital clock disptaying the time in 
244iour mode. Figure 1 shows in detail the parts o f  the typewriter that concern the operator:

1 Continuous roU o f stationery;

2 Platen handle.

3 Loudspeaker.

4 Volume control.

5 Control and indicator panel.

6 Keyboard.

CONTINUOUS ROLL OF STATIONERY

A  continuous 200 feet roU o f multi-part stationery can be fitted, and should be replaced when a red Une appears 
on both edges.

PLATEN HANDLE

This handle, when rotated away from the operator, causes paper to be fed through the typewriter. This is 
normaUy used when loading the typewriter, or i f  the operator wishes to tear o f f  the top copy o f the stationery 
containing a record o f  the input/output messages for a particular processing run. Movement o f  the phrten is 
automatic during sparing o f each tine o f print.

LOUDSPEAKER A ND  VOLUM E CONTROL

The smaU loudspeaker emits a pattem o f tones to inform the engineer or operator i f  certain sections o f  the 
computer are working incorrectly. The vt>lume control is turned clockwise to increase the volume and anticlock­
wise to decrease the volume.

CONTROL AND INDICATOR PANEL

Colour and type Title Purpose

Red lamp ENG This hunp glows when the engineer is carrying out tests on the
central processor. While this lamp is glowing the operator should 
not carry out any processing runs without the engineer’s permission.

Red lamp LOW PAPER This hunp glows continuously when there are only ten feet o f  paper
left in the typewriter. The operator need not renew the roU o f 
stationery until a red tine appears on each edge o f  the stationery.

I f  a console logging punch is in use, this lamp flashes when the punch 
is running out o f paper tape.

Blue lamp EXEC This lamp glows when the Executive program is nmning in the
central processor (for example, during the serviring o f  a peripheral).

White lamp OUTPUT This km p glows when an output message from the central processor
is being typed.

4167 {BJS9) 5



6 4167 (8.69)

Cok>urandtype Title Purpose

YeUow lamp P1 In the 1904 and 1905 these lamps glow in turn when each o f the
YeUow lamp P2 four programs is running in the central processor. In the 1904A/4E/
YeUow lamp P3 4F/1905E/5F/1906/1907 processors with E6BM Executive these
YeUowlamp P4 lamps represent, in binary, the number o f the program currently

running in the central processor. These lamps may be used to check 
that one program is not monopoHzing the central processor.

Note: I f  the GEORGE operating system is in use the lamps have no 
meaning.

White iUufflinated tt4PUT This button must be pressed before the operator is able to type a
press button message on the keyboard. The lamp continues to glow until either

the ACCEPT or CANCEL button is pressed or until the OUTPUT 
lamp glows.

Red iUuminated CANCEL This lamp glows when the button is pressed; it is pressed i f  the
press button operator wishes to cancel a message that he hasjust typed (for

example, because o f a typing error).

GreeniUuminated ACCEPT Thelampglowswhenthebuttonispressed; itispressedafterthe
press button operator has typed a message on the keyboard and checked it for

accuracy.

YeUow iUuminated F1 When this button is pressed a single message is read from a specific
press button input device. The message on the input device is typed out and

obeyed. The actual device aUocated to the F1 button varies accord­
ing to the instaUation.

Use o f this button also aUows messages to be input using input media 
rather than the keyboard. The message on the input medium is typed 
out and obeyed. Messages input in this way are not interrupted by 
output messages and reduce the work o f the operator as no typing 
is required.

YeUow iUuminated F2 These buttons have the same effect as the F1 button i f  input peri-
press buttons F3 pherals are aUocated to each button. Only one peripheral can be

F4 aUocated to each button.
F5

Note: The Fl/2/3/4/5 buttons have no function i f  the GEORGE 
operating system is in use.

KEYBOARD

Figure 3 iUustrates the keyboard o f the console typewriter. The keyboard consists o f 50 keys and a space bar. 42 
keys are used for characters and 8 keys control the printing mechanism. The 42 character keys include 26 alpha­
betic, 10 numeric and 26 other symbols. With the exception o f the two SHIFT keys, the 8 keys controUing the 
printing mechanism do not normaUy concern the operator as they are used by the engineer during routine testing. 
When either o f the two SHIFT keys is depressed simultaneously with a character key, the character engraved on 
the upper part o f the key is printed. Certain keys have no upper shift character and an interlock is fitted to prevent 
a SHIFT key being depressed simultaneously with an invaUd key. The keyboard prints out only if the INPUT 
button has first been pressed. When the space bar is depressed, the type4iead is spaced once position to the right.

Note: The key labeUed A LT  MODE is labeUed ESCAPE on typewriters incorporating a logging punch.

Reloading the stationery

The LOW PAPER lamp glows red when there are ten feet o f paper left in the typewriter. A  further warning is 
given by the appearance o f a red Une on each edge o f the stationery. At the earUest opportunity the operator 
should carry out the foUowing procedure.

1 Suspend aU programs running in the processor, wait for peripheral activity to subside and press the INPUT 
button. Although output messages are stiU possible, this preliminary procedure reduces to a minimum the



risk o f messages being lost.

2 Tear o ff the paper containing the typewriter printout.

3 Swing back the typewriter cover.

4 PuD the Paper Release lever forward.

5 Lift up the remainder o f the spool o f  paper and withdraw the spool support from the spool.

6 Insert the spool support into a new roU o f paper.

7 Gently push back the spring4oaded arm at the rear o f the typewriter and drop in the new spool, ensuring 
that the paper loader feeds from the bottom o f the spool.

8 Feed the paper under the platen (see Figure 4). It is easier i f  the leading edge o f the paper is folded double 
before being fed through.

9 Rotate the platen handle until about six inches o f  paper appears.

10 Line up the paper.

11 Retum the Paper Release lever to its original position.

12 Close the typewriter cover.

13 Activate the programs which were suspended in the preUminary procedure described above.

THE CONSOLE LOGGING PUNCH

The console logging punch is an optional facUity available with aU the processors dealt with in this manual except 
the 1904A. It is basicaUy a smaU 10 c .p x  punch unit complete with feed and electricaUy<hiven takemp 
mechanism and is housed in the right4rand cupboard o f  the console table and attached to the cupboard door.
The punch is connected to the console typewriter control and records every data or control character sent to the 
typewriter from the keyboard or the central processor. Punching is in eight trades, even parity.

The punch is invisible to the operator while the cupboard door is shut, but the operator is informed o f  the paper 
low condition, the only condition he needs to rectify, by the flashing o f the PAPER LOW indicator on the console 
typewriter (the PAPER LOW indicator is continuously dluminated i f  the paper in the typewriter is low).
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SWITCHING ON THE COMPUTER AND LOADING EXECUTIVE

AU the processors dealt with in this manual are normaUy maintained and switched on by a resident engineer. The 
engineer is also responsible for the loading o f Executive.

OPERATOR'S INSTRUCTIONS

In order to run any program the operator must be suppUed by the programmer with clear operating instructions 
prepared especiaUy for each progr^n.

These instructions should be arranged in a sequence which is governed by:

1 The requirements o f the particular computer in use.

2 The requirements o f the program running in the processor.

3 The input/output requirements o f the program.

Only the programmer can know the precise actions which the program demands o f  the operator at various stages. 
He must therefore clearly set down:

1 Normal actions required by the operator, such as feeding paper tape, adjusting printing paper, setting 
program switches and manual typing instructions.

2 Recovery procedures to be taken when foreseeable errors occur.

3 Actions to be taken when unexpected events occur during program running.

The operator has the task o f carrying out the programmer’s instructions exactly as they are received and as 
efficiently as possible. He is also expected to correct any mistake which he had made so that the program run is as 
vahd as possible.

METHODS OF INPUTTING MESSAGES

Instructions to Executive from the operator are given by messages o f  a standard format which may be input from 
the console typewriter or from the paper tape reader(s) or card reader(s) via the F  button facflity.

Inputting a message via the F button facility

I f  input messages are held on cards or paper tape, the operator inputs a message by pressing the appropriate F 
button (see Control and indicator panel, page 5).

Inputting a message via the console typewriter

CONSTITUENTS OF AN INPUT MESSAGE AND CHARACTER SEQUENCE

The basic items comprising an input message, and the sequence to be adhered to, are as foUows:

1 The key word. This is always present and must never be preceded by any other character.

2 The member number. Where there are several members to a program, some messages require an indication 
o f the appropriate member on which to act. The indication is given in the form o f a numeric character 
which immediately precedes :the # o f the progranwiame. This number should be omitted for a single­
member program. The value o f  this numeric character should be 1,2, or 3 for the appropriate member.



The character 0 (for member 0) is optional and usually omitted.

3 A  symbol #  to indicate, when a program name is mentioned in a message, that the following four characters 
represent the program name.

4 A  four^haracter program name foUowing without space after the #  symbol.

5 A  series o f numbers, separated by one or more non-numeric characters (usuaUy spaces), representing 
information such as peripheral unit numbers or program entry points. These numbers are assumed to be 
decimal, unless immediately preceded by the symbol * in which case they are interpreted as octal numbers.

TYPING PROCEDURE

I f  messages are to be input via the console typewriter, the following procedure is adopted:

1 Press the INPUT button. This causes an entry to Executive.

2 I f  Executive can accept an input message a new line and three spaces are output and the INPUT button 
hghts up informing the operator that the typewriter is in input mode.

3 When the INPUT button is iUuminated the required message may be typed. *
Note: The typed message must observe prescribed format rules and must be one o f the standard messages 
described in Input messages available, page 11.

4 When a message has been typed, it should be checked for accuracy.

5 I f  an error is discovered, the CANCEL button should be pressed. This causes the INPUT hght to go out and 
the message CANCEL to be typed out. The message typed is ignored and the whole procedure (as described 
in 1 to 4 above) must then be repeated.

6 When the operator is satisfied that the message is correct, the ACCEPT button is pressed.

7 The INPUT light goes out and the message is input to Executive for interpretation.
Note: The pressing o f the INPUT button while a message is being output has no effect until the output 
message is finished. The INPUT button is then iUuminated and the operator may type the input message, 
unless a further message is to be output. In this case the input button is immediately extinguished, CANCEL 
is typed out and the message output. The operator must then press the INPUT button again before inputting 
a message.

INTERPRETATION OF MESSAGES BY EXECUTIVE  

Acceptable messages

When the procedure described in Inputting a message via the console typewriter, page 9, has been carried out, 
i f  Executive is satisfied that the message is acceptable, and no other reply is called for, it types out OK on the 
same Une as the message. The instructions contained in the message are then carried out.

Note: Executive acknowledges messages from devices other than the console typewriter by printing on the 
typewriter the message read from the input device.

Unacceptable messages

I f  the message is not acceptable to Executive for any reason, regardless o f the input device concerned the appro­
priate error indication is printed out immediately after the message and thereafter the message is ignored. The 
table in Appendix A  gives the reasons for the rejection o f messages. The original message should then be examined 
and another attempt made to input it.

I f  the typewriter is required by Executive for output while an input message is being typed, Executive may take 
priority. The input message is cancelled and CANCEL typed out, and the message being typed is ignored. The 
operator must then carry out again the procedure described in Inputting a message via the console typewriter, 
page 9.
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C hapter4  Console typew riter messages

ARRANGEMENT OF MESSAGES ON THE CONSOLE LOG

On the console log aU input messages are automaticaUy indented three spaces. This faciUty enables an observer 
to distinguish between input and output messages. It should be noted, however, that messages input on paper 
tape and cards via the F button faciUty are not indented. Executive output messages other than repUes are 
indented one space. Output messages from a program are not indented.

INPUT MESSAGES 

Representation of input messages

In the description o f input messages in this section the foUowing conventions are used:

1 Standard words, or parts o f standard words, that are actuaUy typed on the console log are given in upper 
case in the examples and text (for example, GI, ON).

2 Variables such as program names and unit numbers are given in lower case itaUcs in the examples and text 
(for example, #program-name represents #FRED, #AB10 or any other four<haracter program name).

3 Any optional item in a message (for example, storage-bcation) or any item which improves the comprehen- 
sibiUty o f a message (for example, the complete word GIVE where only the first two characters GI are 
essential) is enclosed in specialparentheses,for example: <storage-location> or GI<VE).

Example

A  typical input message as a sentence reads:

DUMP THE PROGRAM NAMED JACK ON UNIT 6 

The message format is:

DUMP #JACK ON 6

The message format can be further abbreviated by typing only the first two characters o f  the key word and 
omitting the word ON:

DU #JACK 6

The unit number is an optional item in the message. The format used in describing the message is therefore: 

DU<MP> #program-Wme <ON> {unit-number)

Input messages available

The input messages available on the 1904/4A/4E/4F, 190S/SE/5F, 1906 and 1907 central processors are Usted 
below in alphabetical order.

AL<TER> #program-mme location <TO> nevhcontentsof-location 

CH<ANGE> <OPERATOR'S> unit-number <MODE> mode-number 

DE<LETE> #program-name 

DUMP> #program-name <ON> <unit-number>

FI<ND> #program-name (#program-name> {unit-number) {unit-number> (store*dlocation)
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GJ<VE> #programmame (OPERATOR’S) unit-number (AS PROGRAM>programmer'smumber (MODE) 
{modemumber)

GO{member)#programmame

GO #programmame(AT) store4ocation

LO(AD> #program-name (ON) unit-number{unit-number){unit-number)(store<Alocatiori)

MS #program-name = message

OF<F) #program-name bit-number{bitmumber){bitmumber)(bit-number)

ON #program-name bit-number(bitmumber){bit-number){bitmumber)

OU<TPUT> #program-name (WORD) location (ON CONSOLE)

OU<TPUT> #program-name < ST A R T ) startHiddress &REA>lengthofarea-from startvddress(ON  UNIT) 
unit-number

PR<INT PRIORITY LIST)

RE(VISE PRIO RITY) member#programmame new-priority

RI(GHT> unitmumber

SP(ACE>

SU ( SPEND ){member)#program-name 

TA(KE> #program-name unit-number 

WR(ONG> unit-number

Description of input messages

The foUowing paragraphs describe the various messages, and give examples o f  their uses.

A L (TE R ) #program-name location{TO)new<ontentsof4ocation

This instruction is used to alter the contents o f a specific storage location. The message is obeyed without 
suspension o f the program running in store. An address outside the object program’s aUocated store in the 
ALTER instruction causes an error message to be output on the console typewriter.

Example A L  #JACK 3742 *35631123

A L  is the key word, JACK is the program name, 3742 is the address o f the word to be altered and 
*35631123 is the new content o f the word.

%

CH(ANGE)(OPERATOR'S)unirvjum6er(MODE>mode-num6er

This instruction is used to change the mode o f  operation o f a peripheral to that indicated. The peripheral retains 
the new mode until Executive is next reloaded into the processor or until another CHANGE message is input. I f  
a GIVE message containing a new mode o f  operation is now entered, the new mode appUes only until the file is 
closed; the deck then reverts to its original state prior to the GIVE message.

Note: This message is appUcable only to 1971,1972 and 1973 magnetic tape units.

Example CH 6 *24

CH is the key word, 6 is the unit number o f the tape deck and *24 is an octal number, suppbed by 
the programmer to the operator, which gives details o f the new recording or reading mode.

DE<LETE) #program-name

This message causes Executive to delete the program from the processor. A  DELETED message is produced (see
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MESSAGES OUTPUTDURINGA PROGRAMRUN, page 19). A ll programs in higher numbered store locations 
are moved to fiU in the space originaUy occupied by the deleted program. In certain circumstances, the deletion 
cannot take place while a peripheral aUocated to one o f these programs is active. I f  there is a significant delay, 
a BUSY message is output (see MESSAGES OUTPUT ONPERIPHERAL OCCURRENCES, page2I).

Example DE #JACK

DE is the key word and JACK the program name 

DU<MP> #program-mme <ON> {unit*iumber)

The message has two different meanings depending on whether or not a unit number is spedfied.

I f  no peripheral is specified the message causes Executive to search aU the currently unassigned tape decks until 
it locates a scratch tape, k  then labels this tape PROGRAMVname and writes the program area in binary format 
on to it.

The operator may specify either a card or paper tape punch in the message, but not a Une printer because the data 
to be dumped is not in a recognisable printing format. The message causes the program area to be output in 
binary format to the peripheral whose unit number is specified.

Notes:

1 Before giving a DUMP instruction the operator must first ensure that aU peripheral activity has ceased. I f  
the transfers to or from the peripherak are aUowed to continue incorrect data may be dumped.

2 This directive must not be used to dump a program on to a specified magnetic tape, that is, the unit number 
must not refer to a tape deck.

3 For further information on the DUMP directive see DUMPING THE PROGRAM, page 24.

Examples DU #JACK

DU is the key word and JACK the program name.

DU #JACK 6

DU is the key word, JACK the program name and 6 the unit munber o f a card or paper tape pundi.

FI<ND> #program-mme{#program-name)(mit-number)(mit*iumber)(store*ilk>cation)

This message is used to load programs held in magnetic fUe storage (for example, magnetic tape, EJXS. or F.DJS.). 
The first name spedfled is the name o f the program to be loaded. For magnetic tape, i f  no other name is spedfled, 
Executive searches for a file o f this name and loads the program contained in it. I f  a second program name is 
spedfied, Executive searches instead for a file o f this name and loads from it the first^iamed program. For other 
forms o f magnetic file storage, Executive automaticaUy loads a search program to carry out the same procedure.

The message can be extended to aUow the operator to spedfy up to three further parameters. These parameters 
are numbers which may represent peripherals to be assigned to the program and/or the size o f  store to be aUocated 
to it. Executive assumes that a spedfied number o f 63 or less denotes a peripheral and 64 or more a store 
aUocation. Zero is not aUowed as a parameter and direct access peripherals may not be aUocated in this way. Only 
one device o f any peripheral type may be aUocated, as peripherals are always assigned as programmer’s unit zero. 
Only one field may define store aUocation. I f  a store aUocation is specified, it overrides the store request held in 
the program’s request sUp. The number o f words o f store to be aUocated may be typed as either a dedmal or an 
octal number. An octal number must be preceded by an asterisk (* ) .

Note: for further information on the FIND directive see LOADING THE PROGRAM, page23; also see the 1900 
Series manuals Operating Instructions fo r  Standard Software and 1900 Series Library Specifications, Part 4,
UtiUty Programs.

GI<VE> #program-name <OPERATOR'S>uniYra<m&er<AS PROGRAM>programmer's^iumber{MODE)<tnode- 
number)
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The aUocation o f peripherals to a program is often dealt with by Executive when the program is first loaded. A  
programmer, however, may require that one particular peripheral o f a group must be assigned to his program at 
a particular moment (for example,if a systemhas two paper tape readers, one o f which has been set up to read in 
nonstandard format), and this message enables the operator to specify to Executive which peripheral to assign.

Example GI #JACK 4 0

GI is the key word, JACK is the program name, 4 is the unit number o f the peripheral to be aUocated, 
and 0 is the programmer’s symbolic number for the peripheral. When the programmer’s number is 
omitted, 0 is assumed.

A  second form o f this message is available for use with magnetic tape decks, when it is required to change the 
parity checking mode, gap length or packing density o f the tape.

Example GI #JACK 6 0 *24

GI is the key word, JACK is the program name, 6 is the unit number o f the magnetic tape deck, 0 is 
the programmer’s symboUc number for the tape deck and *24 is an octal number, supphed by the 
programmer to the operator, which gives details o f the recording or reading mode. The new mode 
apphes only until the file is closed; the deck then reverts to the original state prior to the GIVE 
message.

GO <member) #program-name

I f  a program or program member is suspended, this message causes the program to restart from the point at which 
it stopped.

Examples GO #JACK

GO is the key word and JACK the program name.

GO l#JACK

GO is the key word, 1 is the program member, and JACK is the program name.

GO #program-mme < AT) store-U>cation

This message is normaUy used to activate a program initiaUy. In this case the store location is usually in the range 
20 to 29.

I f  a program stops and cannot be continued, this message causes program member 0 to restart at the storage 
location specified (for example, to commence an appropriate error recovery procedure).

Notes:

1 This type o f GO directive can be used to enter only program member 0 directly. I f  the stop occurs during 
the running o f another program member, it is suspended until restarted by program member 0.

2 This form o f message should not be used when a FIX message has requested the operator’s attention on a 
peripheral and no action has yet been taken.

Example GO #JACK 20

GO is the key word, JACK is the program name, and 20 is the specific location (usuaUy in the range 
20 to 29) where the program is to be started.

LO<AD> #program-mme <ON> unit-number(unit-number)(mit-number){store-allocation)

This message causes the program to be read into store from the peripheral whose unit number is specified.
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The message may be extended to aUow the operator to specify up to three further parameters. These parameters 
are numbers which may represent peripherals to be assigned to the program and/or the size o f  store to be 
aUocated to it. Executive assumes that a specified number o f 63 or les$denotes a peripheral and 64 or more a 
store aUocation. Only one parameter may refer to store aUocation and only one device o f any peripheral type 
may be assigned in this way. I f  a store aUocation is specified, it overrides the store request held in the program’s 
request sUp. The number o f words o f  store to be aUocated may be typed as either a decimal or an octai number.
An octal number must be preceded by an asterisk (* ) .  Zero is permitted as the first parameter from an F button 
message, when the program is to be loaded from the peripheral on which the message is input. Subsequent 
parameters may not be zero.

Note: This message is not used by an operator to load a program directly from magnetic file storage. The FIND 
message is used for this purpose.

Example L 0  #JACK 4 *3600

LO is the key word, JACK is the name o f the program to be loaded, 4 is the unit number o f the 
input peripheral and *3600 is the number o f words o f  store required (in octal format).

MS #program-name = message

The MS message is a facility available for inputting messages to trusted programs. The operating instructions 
inform the operator when to type in the message. The message must start after the = sign, and must not exceed 
38 characters in length. Spaces are not ignored. The message must not contain either o f the symbols *  or t .  I f  
the format o f the message foUowing the = sign is unacceptable, Executive types out ERROR M on the console 
log (see CONSOLE INPUT ERRORS, page25).

OF<F > #program-name bit-number{bit-number){bit-number){bit-number)

ON #program-name bit-number(bit-number)Q>itmumber){bit-number)

These two messages set a 0 or 1 (respectively) in one or more o f the 24 bit positions o f word 30, which is reserved 
for this purpose. Each bit acts as a switch enabUng the operator to affect the running o f the program: for example, 
the program might normaUy print a complete table o f results, but i f  an ON message is typed in at the beginning 
o f the program and the program tests word 30, only a summary o f results would be printed. An ON or OFF 
message is obeyed without the suspension o f the program running in store.

Example O N#JAC K9 10 21

ON is the key word, JACK is the program name, and bit numbers 9 , 10 and 21 o f  word 30 are set to 1. 

OU<TPUT> #program-mme{WORD>hcation (ON CONSOLE)

This message causes the contents o f the word specified to be output on the console typewriter. I f  it is suspected 
that a program is looping, the operator may output word 8, which contains the address o f  the next instruction ih 
the program, at frequent intervate to estabUsh whether or not a program retums repeatedlyto the same instruction.

Example OU #JACK,4764

OU is the key word, JACK is the program name and 4764 is the address o f  the word to be output.

OU<TPUT) #programmame(START)startHuidress{AREA)lengthofarea-from-start^iddress(ON UNIT>um'r- 
m m ber

Thts message outputs an area o f  store to a Une printer, card punch or paper tape punch, commencing from the 
location specified. The message suspends the program until the required area o f  store has been output; the program 
is then restarted without operator intervention. A  series o f  zero words to be output on the Une printer is represen­
ted by a single blank Une.
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Example OU#JACK9647 500 7

OU is the key word, JACK is the program name, 9647 is the start address, 500 is the number o f 
words to be output and 7 is the unit number o f the peripheral.

PR<INT PRIORITY LIST>

This message causes Executive to type out on the console typewriter in priority sequence the priority o f  each 
program member in the machine. The first numeral typed out is the program member number, which is 0 ,1 ,2 , 
or 3, or 7 i f  it is being processed by Executive (for example, during a load or dump). This numeral is foUowed by 
the four<haracter name o f the program, which is foUowed in tum by two characters which denote the priority 
o f the program member. The greater this priority number, the higher it is placed in the priority Ust. The priority 
number o f program member 0 is foUowed by the unit numbers o f aU peripherals currently assigned to that program.

Notes:

1 In the event o f two programs having the same priority, Executive usuaUy assigns the higher priority to the 
program most recently loaded.

2 I f  there are no programs currently held, the reply N IL  is typed out.

Example PR

OJACK99 6 26 28 29 

OALPH90 7 24 26 

lJACK50

PR is the key word and O and 1 are the program member numbers. The fact that there is only one such 
number in the case o f ALPH means that ALPH is a single^nember program. JACK and ALPH are the 
names o f the two programs running in the processor. 99 ,90 and 50 are the various priorities o f the 
program members (the number is assigned by the programmer but can be changed by a number o f 
methods). 6 ,2 6 ,28 and 29, and 7 ,24 and 26 are the unit numbers o f the peripherals currently 
assigned to #JACK and #ALPH respectively.

RE<VISE PR IO RITY) member#program-mme new-priority

This message revises the priority o f the program member and changes its position in the priority Ust according to 
its new priority. The new priority is always in decimal format.

Note: In response to a REVISE input message, Executive on a 1904 or 1905 prints out the new priority Ust. On 
aU other processors dealt with in this manual, Executive prints out and confirms the priority o f the member o f the 
program referred to in the REVISE message.

Example R E l# J A C K 9 3

RE is the key word, l#JACK is the name o f the program member whose priority is to be changed and 
93 is the new priority o f the program member.

RI<GHT> unit-number

This message returns the peripheral whose unit number is specified to Executive’s Ust o f peripherals. This message 
is used only after a WRONG message.

Note: This message is not appUcable to direct access devices.

Example R I 26

RI is the key word and 26 the unit number o f the peripheral to be returned to Executive’s Ust o f 
peripherals.
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SP<ACE>

This message causes Executive to print out on the console typewriter a Ust containing the amount o f  core store 
(in words) and the type and numbers o f  peripherals ava3able.

Examples

1 For 1904 and 1905 processors,

SP

CORE 12288

T R  2

TP 1

LP 1

CR 2

CP 1

MT 4

2 For 1904A/4E/4F, 1905E/5F, 1906 and 1907 processors,

SP

CORE 12288

TR  2 4

TP 7

LP 11

CR 14 16

CP 19

MT 22 24 26 27

Note: In Example 1 the number o f  avaikble peripherals o f  each type is printed out. In Example 2 the unit 
numbers o f  the avaikble peripherals o f each type are printed out.

SU < SPEND><member> #program-mme

This message causes the program or program member to be suspended until the operator restarts it with a GO 
message.

Example SU l#JACK

SU is the key word, 1 is the program member to be suspended and JACK is the program name.

Note: This message may also be used to suspend a program that is under Executive control. The 
format is:

SU l#progmm-m me 

TA<KE> #program-mme unit-number

This message causes the specified peripheral to be removed from the program and makes the peripheral available 
for general use.

Example TA  #JACK 6

TA  is the key word, JACK is the name o f  the program and 6 is the unit number o f  the peripheral to be
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WR<ONG> unit-number

This message removes from Executive’ s Ust o f peripherals the peripheral whose unit number is specitied, and thus 
prevents subsequent aUocation o f the peripheral to a program. This message enables the operator to inform 
Executive that a peripheral is out o f action (for example, when it is under the engineer’ s control for servicing).

Note: This message is not appHcable to direct access devices.

Example WR 26

WR is the key word and 26 the unit number o f  the peripheral to be removed from Executive’ s Ust o f 
peripherals.

OUTPUT MESSAGES 

Representation of output messages

In the description o f output messages in this section the foUowing conventions are used:

1 Standard words that actuaUy appear on the console log are given in upper case in the examples and text 
(for example, BUSY, HALTED).

2 Variables such as program names and file names are given in lower case itaUcs (fo r example, file-name repre­
sents WORKINGFILEX or any other 12<haracter file name.

In addition, variables such as program member numbers and unit numbers are represented by single charac­
ters as foUows:

s represents a program member number. 

q represents a unit number 

a represents any alphabetic character. 

n represents any numeric character.

3 Any optional item such as a message after the word HALTED is enclosed in special parentheses (fo r example, 
HALTED :- (message) ).

Description of output messages

The output messages available for the processors dealt with in this manual have been divided for convenience into 
.four categories:

1 Messages output in reply to input messages.

2 Messages output on program loading.

3 Messages output during a program run.

4 Messages output on peripheral occurrences.

MESSAGES OUTPUT IN REPLY TO INPUT MESSAGES

AU input messages are acknowledged by an Executive output message which indicates whether the input message 
is acceptable or not.

OK is typed out on the same line as the input message i f  the input message has correct format and can be obeyed, 
except with AL, ON, OF, OU, PR, RE and SP, which type a direct reply.

ERROR is typed out on the same line as the input message i f  the input message has incorrect format or cannot be 
obeyed. ERROR is foUowed by an alphabetic character which indicates the type o f error made (see CONSOLE 
INPUT ERRORS, Appendix A ).

removed from #JACK.



MESSAGES OUTPUT ON PROGRAM LOADING

The foUowing messages may be output after a program has been loaded.

CORE 

CORE nnnn

The amount o f  core store aUocated to the program may be output as iQustrated above on a 1904 or 190S processor. 

FAULT

LO #program-mme n <n)<n)<nnnnn) FAULT a 

FI #program-name {#progmm-name)<ri><ri><nnmri> FAULT a

I f  an input message requesting the loading o f  a program is unacceptable to Executive, the word FAULT is output 
on the same Une as the input message foUowed by an alphabetic character indicating the reason for the fault (see 
PROGRAM LOADING ERRORS, Appendix B).

HALTED:- LD

s#program-mme; H A LTE D :- LD

This message may be output when program loading is complete. The operator usuaUy activates the program with 
a GO input message specified in the programmer’ s instructions.

hading a lhca thn  list

CR 0 5

MT 0 26

This Ust contains one entry for each peripheral aQocated in response to the program’s request block. Each entry 
consists o f  an abbreviation o f the device type, the programmers number and the operator’ s number.

priority ttst

Oprogram-mme 5 0

lprogram-name30

2program-name 20

This Ust gives the priority assigned to each member o f the program.

program name extenshn

a#program-name; (program-name-extension)

a is the letter P unless the program has trusted status. The program name extension is not present for aU programs 
and is sometimes used as an accounting code.

MESSAGES OUTPUT DURING A PROGRAM RUN

The foUowing messages from Executive are output to inform the operator o f the state o f a particular program 
currently held in the processor.

ATTACH WPR

s#program-name; UNIT q :- ATTACH WPR

The program has requested aUocation o f the specified tape with a write permit ring and the only unaUocated 
tapes o f this name on engaged decks have no write permit ring fitted. The operator should not carry out this 
instruction unless satisfied that the required tape has been incorrectly loaded.
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CLOCKED

s#program-name; CLOCKED :- nn

This message indicates milUons o f  processor clock pulses, rounded down to the lowest miUion, that have been 
counted during the running o f the specified program.

CLOSED

CLOSED: U N IT <7 :-file-namereel-numbergeneration-number tape-serial-number REPEATS

This message indicates that the current program has completed its operation on the specified tape deck and that 
the tape is no longer assigned to that program. The deck concerned is stiU engaged and unless it is a scratch tape 
it can be opened by the appropriate instruction from any program.

CORE

s#program-name; CORE nnnnn

The program may output the amount o f  core store aUocated to it. This is also output when the amount o f core 
store aUocated to a program has changed.

DELETED

#program-name; DELETED:- <message)

This message is output as a result o f a program instruction for the deletion o f the specified program. This message 
is also output in response to a DELETE input message.

DISPLAY

s#program-name; D IS P LA Y :- message

This message is output as a result o f a program instruction to report an event taking place in the specified program. 

HALTED

s#program-name; HALTED :- <message>

This message is output as a result o f a program instruction requesting the suspension o f the specified program or 
program member. This message may also be output when program loading is complete.

HALTED :- AW AITING DECK 

s#program-name; HALTED :- AWAITING DECK

The specified program cannot attempt dynamic aUocation o f a magnetic tape because no unaUocated deck is 
engaged.

ILLEGAL

s#program-name; ILLEGAL :-annnn

This message reports a programming error, a is the type o f error (see PROGRAMRUNNING ERRORS, Appendix 
C) and nnnn is the address o f the rejected instruction. On the foUowing line the contents o f the address are 
printed out as an instruction and as an octal number.

LOAD

s#program-name; LOAD file-name reel-number

This message is a request from the program to load the specified tape.



REMOVE WPR

s#program-name; UNIT q :- REMOVE WPR

The program has requested aUocation o f a specified tape without a write permit ring and the only unaUocated 
tapes o f this name have a write permit ring fitted.

UNLOAD; UNIT q :-file-name reel-number generation-number tape-serial-number n REPEATS

This message is simUar to CLOSED (see above) except that the deck has been disengaged, usuaUy so that the tape 
can be removed to store.

O#program-name; #oU-program-name

When a program changes its name the new name is printed out foUowed by the old name.

MESSAGES OUTPUT ON PERIPHERAL OCCURRENCES

The foUowing messages are output by Executive to report on peripheral occurrences, s, the member-number, is 
usuaUy 0 but when certain Executive actions such as loading and dumping are in progress it is 7.

BUSY

s#program-name; UNIT q :- BUSY

The message informs the operator that a requested action, particularly the deletion o f a program, cannot take 
place immediately due to the activity o f  the specified peripheral.

ERR.

s#program-mme; UNIT q :- ERR .

FoUowing a transfer faUure on magnetic tape the maximum number o f attempts has been made to transfer the data. 

FAIL

s#program-name; UNIT q :- FA IL

FoUowing a parity faUure the maximum number o f attempts has been made to transfer the data.

FAILn

The interpretation o f this message depends on whether magnetic tape or E.D.S. is in use: 

s#program-name; UNIT q :- FAILn

This message indicates a transfer faUure on the specified magnetic tape deck. The reason for the faUure is 
indicated by the value o f  n:

n -  0 The maximum number o f attempts has been made on the block.

n = 1 Executive has probably lost its place on the tape (due to block spUtting).

n = 2 The program has attempted to read a blank tape.

n = 3 A  major faUure has occurred due to one o f the foUowing:

1 An attempt to read back beyond the beginning o f the tape.

2 An attempt to write with the write permit ring absent (appUcable only to tape decks 
with non-standard interface, for example, the 1974 magnetic tape system).

3 The unit being put off-Une after being assigned to the program. 

s#program-name; UNIT q :- FAILn <BN *nnnnnn><SYSFAIL>

This message indicates a transfer faUure on the specified EJXS. transport. It is not displayed by Executives 
earUer than Mark IV/ 2.
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BN *nmnnn is the address in octal format o f a block on the E.D.S. file. The significance o f the address is 
determined by the value o f the number n after the word FAIL. No address is output i f  the value o f n is 3.

n = 0 The address output is that o f a block which has been read unsuccessfuUy and no replacement
block has been found in the flaw area.

n = 1 The address output is that o f a replacement block found by Executive in the flaw area but
from which it has made six unsuccessful attempts to read.

n = 2 The address output is that o f a block which Executive has unsuccessfuUy attempted to erase.

n = 3 A  failure in the hardware has occurred. This message is output i f  the E.Di>. transport unex­
pectedly becomes inoperable while transfers are pending or in progress, or i f  the control unit 
rejects control codes and quaUfiers when it should accept them.

The word SYSFAlL may foUow any o f  the above FA IL  messages. It indicates that the transfer that has 
failed was a systems transfer carried out by Executive to either the systems control area or the auxUiary 
control area’s flaw index. The first case is potentiaUy the more serious as the control areas o f aU the discs 
on-Une at the time may be affected. Ih this case the value o f the program member number s is 7. When a 
SYSFAIL message is output the appropriate EX).S. transport is automaticaUy disconnected and the program 
concerned suspended. The operator should draw the attention o f the engineer to the circumstances.

FIX

s#program-mme; UNIT q :- FIX

This message requests the operator’s attention on the specified peripheral (fo r example, i f  it has been accidentaUy 
disengaged).

FLAW

s#program-name; UNIT q :- FLAW BN *nnnnnn

This message indicates that the E,D.S.block whose address has been output has been erased by Executive and a 
replacement block created in the flaw area. This message is not displayed by Executives earlier than Mark IV/2.

FREE

s#program-name; UNIT q :- FREE

This message is output as a result o f a program instruction requesting the release o f the specified peripheral from 
the program’s aUocation. It is also output i f  a magnetic tape deck assigned to the program becomes operable after 
previously going inoperable.

R&FX

s#program-mme; UNIT q :- R&FX

This message requests that the operator fix the specified peripheral and reposition the medium on it.

USED AS

s#program-name; UNIT q :• USED AS n (MODE*n>

This message is output as a result o f an instruction requesting the aUocation o f the specified peripheral as the 
program’s unit n o f the appropriate type. When 1971,1972 or 1973 magnetic tape decks are aUocated the message 
is extended with MODE*n specifying the mode o f the tape deck.
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LOADING THE PROGRAM

GeneraUy the loading o f a program is operator-initiated though under certain circumstances it may be initiated by 
the program.

Program-initiated loading

There are two occasions when program-initiated loading may take place:

1 During the running o f a program, more program may be read in from a peripheral.

2 When a program deletes itself by means o f a 160/2 (D ELTY ) program instruction and types a LOAD message 
on the console typewriter, Executive obeys the message output by the program as i f  it has been typed by the 
operator, thus enabling one program to initiate the loading o f another (seeACTION OF THE FIND 
DIRECTIVE WITHMAGNETIC TAPE, page23).

Operator-initiated loading

There are two operator directives which can initiate program loading:

1 LO<AD) (see LOAD message, page 20).

This directive causes Executiveto load a program from the specified device, which is normaUy a paper tape 
reader or card reader.

2 FI<ND> (see FD4D message, page 13).

An instaUation usuaUy has its Ubrary o f  programs stored on magnetic tape or direct access devices. I f  this is 
the case the normal method o f loading a program is to use the directive FIND, quoting the name o f  the 
program and whatever other parameters are required.

ACTION OF THE FIN D  D IR EC TIVE W ITH MAGNETIC TAPE

hi response to FI#JACK Executive searches aU the currently imassigned tape decks for a tape with the file 
name PROGRAM V JACK and on finding it loads from it the program #JACK, which is the first program on 
tape. Further action is then determined by the program loaded. I f  Executive does not find a file caUed 
PROGRAM V JACK, it instructs the operator to load one with the message LOAD PROGRAM JACK and 
deletes #JACK.

In response to F I #JACK #FRED (where #FRED is a search program such as #TAPE ) Executive searches 
aU the currently unassigned tape decks for a tape with the file name PROGRAM V FRED. I f  no such tape 
is found the message LOAD PROGRAM FRED is output instructing the operator to load the required tape 
and #FRED is deleted. I f  the tape is found Executive loads the first program from it, whichmust be #FRED, 
and passes to it the name:#JACK and whatever parameters were specified in the FIND directive. #FRED 
then searches the fBe PROGRAMV FRED , locates #JACK on it and outputs the message 0#FRED; 
DELETED:- LO #JACK n (where n is the unit number o f  the tape deck containing #JACK) foUowed by the 
parameters specified in the FIND directive. Executive then interprets the message LO #JACK n as i f  it has 
been typed in by the operator and loads #JACK into store from the specified tape deck. Depending on the 
entry block o f  #JACK the program then either proceeds without operator intervention or the message 
0#JACK; HALTED :- LD is output. The operator then activates #JACK with a GO message specified in 
the programmer’s instructions.
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ACTION OF THE FIN D  D IR EC TIVE WITH DIRECT ACCESS DEVICES

In response to any FIND directive Executive automaticaUy loads a search program, which must previously 
have been set up on the particular device holding the file, to search for the required program on a particular 
type o f  direct access device (for example, E.D.S. or FJ>^.)* 1° response to FI #JACK, the search program 
locates a file caUed PROGRAMV JACK and loads from it the program #JACK, which is the only program 
held 6n that file. Ih response to FI #JACK #FRED, the search program locates a file caUed PROGRAM 
FRED and loads the program #JACK from the subfile caUed PROGRAM V JACK.

The action taken i f  either the file or subfile PROGRAM V JACK is not found depends on the search program 
concerned: for example, some search programs initiate a search on media other than that for which they are 
responsible.

Program loading errors

Appendix B gives a fuU list o f the error messages which may be displayed during the loading o f  a program.

DUMPING THE PROGRAM

The dumping o f a program is the process o f preserving on magnetic tape, cards or paper tape a binary representation 
o f the state o f a program and the peripherals aUocated to it at the time, i f  any.

The main purpose o f a program dump is to provide a permanent binary representation o f  a program after comp- 
nation. Dumping the program at intervals during a long processing run also enables restart points to be estabUshed 
and 'thus obviates the need to retum to the beginning o f a program when a serious error is discovered.

The dumping o f a program can be initiated by the program or the operator.

Program-initiated dumping

The programmer ensures that aU peripheral activity relating to his program has ceased before the appropriate dump 
instruction is issued in the program. This instruction causes aU members o f  the program to be suspended and the 
complete program area to be output on the peripheral specified in the program. On completion o f  the dumping 
the program continues with the instruction foUowing the dump instruction without operator intervention.

Operator-initiated dumping

The operator may initiate the dumping o f a program by inputting a DUMP message (see page ). Before doing so 
the operator should suspend aU members o f the program and ensure that aU peripheral activity has ceased, other­
wise incorrect data may be output.

I f  a particular device is specified by the operator it may only be a card or paper tape punch and must not be a 
device currently assigned to another program.

I f  no device is specified by the operator Executive.locates an unassigned scratch tape on which to dump the program. 
It labels this tape PROGRAM V name and dumps the program on to it in binary format. I f  Executive is unable to 
locate a suitable tape a message is output on the console typewriter instructing the operator to load a scratch tape.

I f  the operator is required to restart the program from the dump point, he does so by inputting the appropriate 
message on the console typewriter: LO Mname i f  the dump is on cards or paper tape or FI #name i f  the dump is on 
magnetic tape.
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ERROR

A Program or member not in machine.

B Incorrect data after message.
Recognised message not permitted on machine. 
Entrusted program is already under care. 
QuaUfler o f CH is too high.

C No such message.
Trusted program already has a program under control. 
No 160/7 order.

D Program already in Executive action.

E Program name akeady in use. 
Invalid name.

F Impermissible message from program on deletion. 
Impermissible message from trusted program.

G Maximum number o f programs already in store.

H

I

J

Not a load, output or dump device.

Peripheral not available.

K Insufficient core available for loading.

L Peripheral busy.

M Program akeady has a peripheral o f this type and unit number aUocated to it. 
Messagetoolong.
Datum or limit outside reservations.

N Output address beyond program’s Umit. 
Message area outside reservations.
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FAULT

A Not a binary block. 
InvaUd length.

B Block destination beyond program’s Umit.

C Block checksum fad.

D Not a request sUp when one was expected.

E A  request dip when not expected.
More than one supplementary request block.

F Block count fad.

G Program member akeady in. 
No program member 0 .

H -

I -

J Peripheral not avadable.

K Insufficient core for loading.

L Name on request dip not name in message.

M -

N _
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Appendix C Program runningerrors

ILLEGAL

A Extracode not recognised.
The program has attempted to attain a higher trusted status. 
Program has insufficient trusted status to perform action requested.

B Address outside program reservations.
Address greater than 2 for a 167 program instruction.

C Peripheral not aUocated.
Peripheral not fuUy aUocated.
Nonexistent Une (to  communications multiplexor). 
Trusted program has no program under control. 
Extracodefromwronglevel.

D No request dip when one was expected.
No request sUp in machine when a 167 program instruction was issued rebting to it. 
Pocket select needed (Universal Document Transport or cheque sorter).
Program under control aheady in Executive action.
InvaUd order for this device.

E InvaUd name.
Trusted program trying to create an extra request sUp. 
Read or write needed (UJ).T. or cheque sorter).

F InvaUd order.
Pocket select out o f range (cheque sorter).
Order from non-zero member o f multi-trusted program. 
Attempt to activate a program member which is aheady active. 
Transfer too large for device.
Bucket size invaUd.

G No program under control.
Member not in machine.
Member aheady in machine.
No member 0.
FUe o f this unit numbeT already open. 
Not subprogramming level.

H One SHOT o f invaUd order.

I Write data invaUd.

J Peripheral not available.

K Zero transfer.
Zero core requested. 
Relative datum zero.

L InvaUd mode.
A  165 program instruction with operand invaUd.
A  165 program instruction with accumulator invaUd. 
File protected.

M InvaUd mode.
Contract on zero file.
AU attempt to suspend on a peripheral in dhect response mode, 
filegal operation on magnetic tape.
Unit number in use.
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1 4 / 3 0 / 0  0
FI #XPLG #TAPE OK 

P#TAPE;
MT 0 3 1
0TAPE40 
CORE 5 1 2

0#TAPE; DELETED : -  L0 #XPLG 31 OK 
P#XPLGi 

MT 0 31
0XPLG93 
CORE 11200  

0#XPLG; HALTED : -  LD 
. GO *XP CANCEL 

7#SYMM; UNIT 33  : -  FAIL 
7 #SYMM; HALTED : -  

1 4 / 3 1 / 0 0
HR 33  OK 
GO #XPLG 21  OK 

0#XPLG; UNLT 15 : -  USED AS 0 
0#XPLG* UNIT 12 : -  USED AS 0

UNLOAD; UNIT 26 : -  TESTF ILE0000 0 : -  * 0 0 0 0 4 1 0 7  6 REPEATS
PR

7SYMM50
OXPLG93 12 15
0TEST40 18 
0SAND01 6 17

DE #SYMM OK 
0#SYMM; CLOCKED : -  12 
0#SYMM; DELETED : -  

1 4 / 3 2 / 0 0
0#XPLG> LOAD SCRATCH tAPE 

SP
CORE 9 6 6 4  
TR 1
TP 2
LP 1
CR 1
CP 2
MT 4

0#XPLG; UNIT 29 : -  USED AS 1 
L0 #DERB 4 OK 

7#DERB; UNIT 4 : -  R&FX 
P#DERB;7 2 4 9 5  

TR 0 4
LP 0 16
ODERBOl 
CORE 2 3 3 6  
1 4 / 3 3 / 0 0

0#DERB; HALTED : -  
0#XPLG; LOAD SCRATCH TAPE 
0#SAND; UNIT 6 : -  FREE



0#SANDi UNIT 17 : -  FREE 
0#SAND; CLOCKED : -  14  
0#SAND; DELETED : -

6 1 #XPLG 33 ERROR J  
RI 33  OK 
GI #XPLG 33 OK 
GO #XPLG OK 

1 4 / 3 4 / 0 0
0#XPLG; UNIT 33 : -  USED AS 2 

AL #DERB 6 66  * 0 1 0 1 0 3 0 1
020 0 1 * 0 3 0 1  * 0 1 0 1 0 3 0 1  

AL #DERB 889  * 0 4 0 3 0 2 6 1
100 0 3 * 0 2 6 1  * 0 4 0 3 0 2 6 1  

AL #DERB 99 0  * 0 0 2 0 0 1 3 2
040 0 0 * 0 1 3 2  * 0 0 2 0 0 1 3 2  

GO #DERB 20
0#DERB; UNIT 6 : -  USED AS 0 
0#TEST;  CLOCKED : -  14 
0#TEST;  DELETED : -  

1 4 / 3 5 / 0 0
0#XPLG; DISPLAY : -  END OF # ARCH
0#XPLGi DISPLAY : -  COMPILED #A*RCH 0 0 0 5 6 7
0#*PLG; UNIT 15 : -  FREE
0#XPLGi UNIT 12 : -  FREE

CLOSEDi UNIT 29 : -  SCRATCH TAPE * 0 0 0 7 7 0 1 1  
CLOSED; UNIT 33 : -  PROGRA<M TAPE0000 0 : -  * 0 0 0 7 7 1 1 7  

0#XPLG; HALTED : -  END OF BATCH 
DE #XPLG OK 

0#XPLG; DELETED : -
CLOSED; UNIT 31 : -  PROGRAM TAPE0000 3 2 8  : -  * 0 0 0 1 4 2 4 5  
1 4 / 3 6 / 0 0

FI  #ARCH #TAPE OK 
P#TAPE;

MT 0 33
OTAPE40 
CORE 5 1 2

0#TAPE;  DELETED : -  L0 #ARCH 33 OK 
P#ARCH;76 0 0 9  

MT 0 33
0ARCH01 
CORE 26 5 6  

0#ARCH; HALTED : -  LD 
DU #ARCH 7 OK 

7#DERB; ILLEGAL : -  C 2 0 0 8  
1 57  0 0 * 1 5 4 2  * 0 6 7 4 1 5 4 2  

OU fflERB 0 250 0  14 OK 
1 4 / 3 7 / 0 0  
1 4 / 3 8 / 0 0

7#ARCH; UNIT 7 : -  FREE 
GO #ARCH 20 OK 

0#ARCH; UNIT 9 : -  USED AS 0 
7#DERB; UNIT 14 : -  FREE 

1 4 / 3 9 / 0 0
DE #DERB OK 

0#DERB; CLOCKED : -  10 
0#DERB; DELETED : -  

1 4 / 4 0 / 0 0
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14/30/00

At the moment there are three programs running in the processor and the operator now loads a fourth. #XPLG 
is a PLAN compiler held on a Ubrary tape. The source program it is to compile is #ARCH which is held on cards 
already loaded into the card reader unit number 12. The deck holding #XPLG is put on-line and the message 
FI #XPLG #TAPE is typed on the console typewriter. #TAPE is a search program which is conventionaUy held 
as the first program on aU library tapes. Executive searches aU the unaUocated tape decks on-liheat the moment 
for a deck caUed PROGRAM V TAPE and loads from it the first program #TAPE. This program then searches aU 
the programs held on that deck for #XPLG. On finding it #TAPE deletes itself and outputs on the consoleTpg 
LO #XPLG foUowed by the unit number o f the tape deck, which in this case is 31. Executive then obeys this 
message as i f  it had been typed by the operator. When #XPLG has been loaded and is ready to continue the 
message 0#XPLG ; HALTED:- LD is output. The operator now attempts to input the message GO #XPLG 21 to 
activate the program but Executive interrupts the message to report a failure in a transfer initiated by #SYMM on 
the tape deck unit number 33.

14/31/00

The operator puts deck 33 off-line with a WR message and then activates #XPLG. #XPLG reports that it is using 
the line printer unit number 15 and the card reader unit number 12. An UNLOAD message is output by #TEST 
requiring the operator to unload the tape TESTHILE and remove it to store. The operator checks on the number 
o f programs held in the processor by inputting a PR message (#SYMM is placed at the head o f  the Ust because it is 
currently under Executive control) and on finding that four programs are running in the processor, which is the 
maximum oh a processor with E4BM Executive, he deletes #SYMM, which has had a transfer failure, to enable 
another program to be loaded.

14/32/00

A  message is output from #XPLG requiring a scratch tape to be put on-tine. Before loading the new program the 
operator checks on the core store and peripherals available. #XPLG reports that the scratch tape on deck 29 has 
been assigned to it as its own unit 1 (unit O being the library tape from which #XPLG was loaded), and the opera­
tor loads the new program #DERB on the tape reader unit number 4. During the loading o f  this program a message 
is output requiring the operator’s attention on the tape reader. The trouble is cleared and the program is loaded 
satisfactorily. The number 7249S output after the program name is an accounting code which witi be used by a 
log analysis program for charging purposes.

14/33/00

#DERB reports that it has been loaded satisfactorily and #XPLG outputs a message requiring a second scratch 
tape. #SAND reports the release o f the peripherals aUocated to it and deletes itsetf. The operator tries to assign 
to #XPLG the scratch tape used by the deleted #SYMM, but forgets that he has put it off-Une with a WR message. 
ERROR J is output to inform the operator that the peripheral is not available. The operator then inputs a RI 
message, assigns the deck to #XPLG and activates the program.

14/34/00

#XPLG reports that it is using deck 33 as its own unit 2. Before activating #DERB the operator inputs three A L  
messages using the F button facitity (this is why the messages are not indented). The operator then activates 
#DERB, which reports that it is using the tape reader unit number 6. #TEST deletes itself after a satisfactory run.

14/35/00

#XPLG reports that it has compiled #ARCH and dumped it on unit 33 headed by #TAPE (this is why the deck is 
referred to as PROGRAM TAPE instead ofPROGRAM  ARCH). The operator then deletes #XPLG. The deck 
holding #XPLG is automatically closed so that it can not be accessed by another program.

EXPLANATION OF EVENTS



14/36/00

The operator loads #ARCH into store in-the same way as #XPLG previously. The programmer has asked for a 
binary dump ofhisprogram, so before activating #ARCH the operator dumps the program on the tape punch unit 
number 7. #DERB then goes iUegal on a 1S7 QPERI) instruction and the contents o f  the iUegal instruction are 
printed out on the foUowing Une as an instruction and as an octal number. The operator then causes the whole 
program area to be output on a Une printer, as required in the programmer’s instructions.

14/37/00

14/38/00

#ARCH reports the completion o f the dump and the operator activates the program. The data pack for #ARCH 
has been set up on the card reader unit number 9 and #ARCH reports that this peripheral has been assigned to it. 
#DERB reports that the program area has been output and the Une printer has been released.

14/39/00

The operator deletes #DERB.
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Amendment
record

Should any additions or amendments to this Manual be necessary, they will be 
issued in the form of Amendment Lists.
When Such changes have been incorporated, an appropriate entry should be made 
in the table below and the pink instruction sheet(s) should be filed behind this pagie.
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