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NOTE

In this manual. the *§" character is referred to. Some teletype terminals used in the
United Kingdom have both the *£7 and % characters on the keyboard.

Reference in this manual to £ character always means ‘Shift 3°. On nearly all teletypes
the character “£7 15 printed as #. The '$” character always means ‘Shift 4°.

(vii1)



i IMTRODUCTION

Series

The Honeywell
system which controls fun

1.1 General

FETWECTH

The speed and expense of modern computers deme i an gificies
the computer and its operating procedures. Inany tion an
atisfy economically the following reguirements:

(i} Efficient utilisation of machine time

b
N

Streamline running of programs and minimise time wasted between iobs.
& b o

Py

{3) Standardise operating techniques so that the running of any one program {ofiows o
general pattern.

{(4) Inform operator of given requirements and/or situations during th
program,

{5) Make available to all users: all subsystems required in a given envi
system library applicable to envivonmental requirements.

Clearly, it will be necessary for the given operating svstem {o use 2 min
memory for its own core resident routine with the option of self-expunsion wit
routine read into memory for house-keeping purposes s between the execy
mands. Additionally, flexibility over the choice of subsystems is desi
needs of all possible environments. Honeywell have developed this «
the requirements outlined above.

&b o
2eE L

7 1o meet

ating gyst

12 Applicable Documents
Programmer’s Reference Manual
FORTRAN Translator Manual
DAP-16 and DAP-16 Mod. 2 Manusl
EDIT 700 Manua!

Debug Listing

fail

W B
“:{A‘jj/‘a i

NOTE: Fordocumoent numbers of th ove manuals

1.3 Functional Description

BOS {5 a cony
foading and execui
and 716 General

(h

1

v

RCroases Opera-

vy

em operation with minimum operafor intesvention tha



1.4

(2 Batch processing capability that reduces throughput tune.
(30 A svston ol dingnostic messages.

BOIS i an operating system which facilitates the processing of jobs sequentially in
batches. BOS allows batelt processing to proceed without the operator having to set up pro-
cessing parameters or select inputfoutput devices. Operating in this mode greatly increases
the utilisation of the computer system by elficiently handling the execution and transfer on
completion of the previous job to the next job in the batch. The user directs and controls
BOS through the use of Control Communds. The user utilises the various Control Commands
to describe the job to the operating system. Thus, preceding the program with the appropriate
Controt Conmands perniits intermixing and uninterrupted processing of assemblics. compila-
tions and executions. The Conitrol Commands direct the construction and execution of pro-
grams and provide the link between the program and its environment. The environment
ncludes BOS. its processors (including DAP-16 and FORTRANY, utility programs, the compu-
ter user and various pertpheral input/output devices. A detailed dictionary of Control Con-
mands is given in Section 3.

Printouts of control and error messages are made available during processing, and the
operator is concerned only with the setting up of tapes, loading of cards, etc. ifa program
fatls. the operator inspects the hard copy of control information aad makes the necessary
adjustments in input/output assignments, tape designations, ete. BOS is dise orientated and
uses i defined area of the disc fite for its own “backing store’. All system and user files are
detined within this arca. Access to the various files is made through the file handling facilitics
available in BOS. Any dise space outside the area defined for use by BOS may be used freely
by the user for his own purposes.

BOS System Hardware Configuration

The minimum hardware requirement for BOS is:

(1} A Honeywell Model 316, Model 516 or Maodel 716 compufer {possessing between
12K and 32K words of core memory)

(2} A Fixed or Moving Head Disc Drive (possessing a minimum of 120K words of
storage)

A Console Typewriter (Teletype ASR-33/35)

,..,\
Las
—

Special Instructions

The {oliowing convention is adopted throughout this manual: A number in octal code is
denoted by an apostrophe placed in front of the number, e.g., "000020.



2 BOS 5YSTEMS

in several different versions, depending upon the equipment
ely, the type of backing store employed (Moving-or

A library and sub-systems are available, all of which supplement the main system. The
various sub-systems are detailed in Appendix B. They include the following major sub-systems.

DAP-16 Assembler $DA
Debug $DE
FORTRAN Translator ‘ $FN
Relocating Loader $LO
Source Editing Program 3ED

Appendix B gives a full list of all available sub~systems, and a briel description of each.

23 Operating Eaviroaments

v

The operating environment in which this system is to function is given below. The
appropriate input/output facilities are assumed. BOS requires for its use the following nini-
mum configuration of computer equipment.

{1) A Honeywell Model 316, 516 or 716 General Purpose Digital Computer, processing
a minimum of 12288 words of core storage.

(2) A backing store which may be either a fixed of moving-head disc drive.
A defined area of the disc file is used as the storage medium for BOS.

All major elements of BOS are stored on the disc in such a way that they are
always availabie to the system.

{3) A console typewriter ASR/KSR to be used by the operating system to communicate
with the computer operator.

{4} One or more of the following:
Up to four magnetic tape transports on one controller.
A Card Reader or a Card Reader/Punch
A Buffered line printer.

A high speed paper tape reader and punch
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2.4

How BOS Performs s Functions

F

rd does not exercise control over the execution
of a px ugmzz once ; . 3 t and control has been transferved to it. The
functions are indicates (S via Conirel Commands,

& program and then relinqui EA; control of the computer and its
i Xu Hh DYOgram. The o1 E;y ssible way BOS can regain con-

Upon request,
assoctated peripheral ¢

trol of the computer is . reloaded, ?m may be done manually by
the console operator or under program control %t}:J the program being executed.

Functions of BOS

BOS is an ofi-line Batch Operating System, which th rough the medium of the appropriate
control commands, provides cerfain processis ng i ‘«mewns. Some s:‘f he more commonly
required functions and uses of BOS are

(1} Clear all user files from the backing store.

(2} Establish a scurce, object or binary file on the backing store from any suitable
input device.

(3) Delete a particular source, obiect or bir ary fife from the backing store.
) g

g
¢
=
-
o
B
=

{4y List a source fike on eit

e consele typewriter {ASR in print mode) or the line
é
e

printer, with headings and page numbers as a}“"ﬁ?(}f‘*r‘

(5) Punch z source or object file on the high-speed paper-tape punch or card punch.
{6) Verify two files on the backing store against one another,

7y Update a source file on the backi g store, using an update file on the backing store
; B
1o produce a new source file print file on the backing store.

%

{8y Compile 2 FORTRAN source file {rom the backing siore.

{9}y Assemble a DAP-16 source file from the ba

King store.

(10 Link and load one or more o bject files from the backing store into the core store
and either exe

cute immediately or store into a new fite for later execution,

2y

v by the operating
3§ ion of memory on
a d r’tm xm x‘tmz:t%; blocks, The

temn is config . {See Section 5.1.) The

mn i”igo .

he bac iﬁng store device
storage in a manner whi
king store. It accomplishes this by
i ermined when
?‘, chained toge

8
the bac
G

Liib of ﬁ'ﬁb\b E’}}OPV o 'q‘w&

eas at w tem gene "Jimu time;
ctories specify the storage
eration time to specily an area
iat user programs.

st . the disc pnif
one area for 3)«\,(;1?? files, the other a
allocation for particular § i». Tt is e }

of disc fie not accessible to BOS. This a




2.4.1

File Names

Files have names of up to 6 characters in length. They may consist of any combination
of letters or figures, buf the first character must be either a letter or a °S’ sigr. Al files that
have names starting with a ‘$’ are system files.

The system files may include all standard software: the DAP-16 assembler, the
FORTRAN Translator and mathematical and input/output library routines. The user may
create additional system files simply by naming these files with a label of the form § followed
by up to five characters. More than 5 characters are allowed, but only the first S are signifi-
cant and must be jetters or digits 0-9.



3 CONTROL COMMANDS

BOS oifers complete and casy-to-use functions which relieve the user of man v tedious handling
tasks. Jobs are run by specilying a job description, through the medium of control commands, which are
subsequently input through a command input device. This input device may be either the console key-
board tASR). a paper tape reader. a card reader. 2 magnetic tape deck or the disc itself. The operator
specities the input/output devices which are required to process the current job. For example, for a
FORTRAN compilation. the source input, object output and listing output need to be specified. This
is achieved by the ATTACH control command, which causes a particular physical input/output device to
be attached to an input/output stream. Devices remain attached until another ATTACH command is
ssued, Stream names are assigned two-letfer codes; CI for the command input, SO for source output,
cte. Similarly. input/output devices are given two-letter codes; PR for paper tape reader, AP for console
ty pewriter {ASR in print mode), CR for card reader, etc. The stream and device names are given in
Tables 3- tand 3- 2.

TABLE 3-1
STREAM NAMES

Seream Name Description Input/Quiput Made Defauit Device
M Command input input Source ASH keyboard
St Source {nput fnput Source Paper tape reader
0] OCbiject Input fnput Qbiject Paper tape reader
Bi Binary Input input Binary Paper tape reader
EG Error Guiput Output Source ASR printer
5 Source Output Gutput Source ASR printer
Q0 Object Quiput Cutput Obiject Paper tape punch
8O Binary Cuitput Output Binary Paper tape punch
TABLEZ-2
DEVICE NAMES
Devige Name Deseription tnput/Cutput Modes
PR Paper tape reader Input Source, obiect or binary
CR Card reader Input i Source, object or binary
Mn Magnetic tape physical unit Ejther Source, object or hinary
poonin=G0, 1, 2o0r3)
AK ASR keyhoard Input Souice
PP Paper tage punch Cuiput Saurce, object or binary
LP Line printer Qutput Source
AP ASR primer Output Source
o Dis drive Input Source
ce Card punch Cutput Source, object or binary

* See section @ for information on the use of the disc a5 a sourca inou device

Jon is ferminated by a source end-of-file record or the nexi control command, whereas
ohiect information must be ferminated by an ohject end-of-file record only.

The various control commands are listed and described {(see Sections 3.1 to 3.47). For
purposes of ilustration, the format of the control commands is depected with the aid of punched

3-1



cards. In practice, the control commands could equally well be input ¢ S
console keyboard (ASR}, @ magnetic tape de d\ or the dis H. s i
two characters after the dollar sign {§) are significant; sz;!‘s.h,m ent characters may be om ‘;t‘ca 50 a5 to

save time and space.
Note: The command format for the Series 16 Batch Operating Systom is as follows:

A doliar sien in colune 1

g

2. The commund mne 51’?(1:‘?’1’" in cofumny 2 onwerds. As many leiters as requived mas
fi?,s(?;"fcaz as long as theve are ai least 2 and none are spaces.

3 A space.
4 A parameter if requived. This may be an ideniifi s

o which beging with a 5" ter or dolior
b
i e

consiant

sigir or asz'ﬁ’rsa*t’* meJ Tollowed by any nmumber of letters or disits, or an octa

witich consisis of up io 8 digits and uses only characters

S0 aw};‘f?w parameier is veguired 17 st e pr
sequence is then repeated from item 4, e.g.,

does not contain ¢ S sign the entire vecord is inter-

o

6. IHfcolumn §of #
prefed as o con

3.3 ABORT

4o

This command sets

m‘ job to be aboried,

command is l.slpu L.
§ SMREWIND, $DO,

the system error marke
hat is, the w;m;‘umf input Gwicv is scanned unt

Only e following commands are obeved in ABC

PWAILT, BJOB and SRESET. "E e commands LUN 3%’% cause the next record input

on the command input stream to he skipped but ccord. Should control

' (ie., o program goes into an infinite loop?, a manua! \«azmrr operation may be performed

to ;:.a on to the next job. For details of I i

he ?

£
H

weration refer to Section 6.

Note: This command has no effect when i {Input is attached to the

ASR Kevboard.

s
b3

ANMOTATE
FANNOTATE <OLDMAST

are inv

gy

Fhe subg
builds up 4 {5
from w :mmm

Epuss it
comments
ed during this
s old master fo the

3-2
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oring,

AN,

Sy

&.

*\

SRuECe r{)f:*.’a.\“ with as

Source req
Souwree records not containing a spece in column 30

A

nary of labels

are ignored &y

H
£

(

Sy
Iing

nd co

P

T s e 4 4o <3
L0 SECONT

omments.

e of the above six types,and the characters in columns 172 to

et
]
]
b
o
o
(3]
(2

chan uf

Az an example, suppose that the old master s

NR

%

NE

A ‘\ N NEXT REC

,m‘
)“u.,
st

18T

XS C
ive

1LDA
STA

7T

7
H
3
I

~
3

Lad

lowing:

:j‘i&:t'éc-n:»‘uy of labels and comment, then
k mment from the
h&’ fi ?;;mm.ry the rocord is output

dictionary
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¢ COUNTER
1M INPUT MARKER

W
P g
o

NR LA i INPUT MARKER
ST ERRE ERROR RGUTINE

IS8T ERKR ERROR ROUTINE

IRS o COUNTER

IMP NR NEXT RECORD

LDA = TRUE

STA M INPUT MARKER
FRRR DAC ok ERROR ROUTINE

IMP* ERRR EXIT

C BSZ i COUNTER
M RSZ 1 INPUT MARKER
END END OF ANNEX
There sntries in the dictionan md comments. Should

[ system errors are given
5 and 566 labels

; (M) is generated.
sizes of 8K, 12K and 168K this ¥

ATTACH

SATTACH <stream name> <device nams>

command causes a particular phvsical input/output devi

= {0 be attached to an
siput stream. As an \JXciinpqu the following command connects the source input stream
ed yeader. Thus, all subsequent calls for source input will canse the card reader to be

, or within the content of any
or rather than by the programmer
put/ouiput devices remain
ATTACH command for a particular
,&Et device is used. The standard default

16y are executed even ;3’ me w‘riﬂrt mb :L
? niiil i:; m”i; er ATTACH command is
) ore éhk stream is used, a de

". S
£
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specified files have been accessed or until the buffer E‘C{.‘(:"E‘EES full. Any trailing comma is
suppressed. The character siving which has been o Hed in the buifer is then obeyed as a
command. If the first character of any of the accessed files is a space, the space will be ignore
and the file will b e copied into the bufier up (o the first space from columns 2-120. E*or
example, the foliowing C(mmmds cause the program called SORT 1o be executed with ocial
parameters 1324 and 5777 set into high core.

The command as executed would be: 35X SORT. 13245777

DAF

§DAP  <source>, <object>, <optional listing <cenditional statement listing option>>

The source file is to be assembied in two-pass made, in oy ‘der to produce an object file if
specified. Any end-of-group records occurring within the source file are ignored. The fourth
parameter, normally omitied, controls the listing of conditional statemesnts whose assembly
inhibited, If this parameter is either zero or omitted the listing of suc?x statements is 'nhlbited
if the parameter is a *1” the listing of these statements is forced. Clearly this parameter has no
meaning it the listing file is not spem‘mci.

The object file may subsequently be loaded by a S$LOAD command. An errors-only
listing may be obtained by cuiputting the listing file to the error cutput siream, or a full
listing by cutputting it to the source output stream, for exam ple:

IDAP 5,0, L2
SOUTPUT 2_2, O
$OUTPUT L2,50

An end-of-group record is wrilten out after every individual DAP-16 program module, to
both the obiect and Hsting files.

DELETE
FOELETE <file name 1> <file name 7> <. . >

This causes the named file(s) 1o be deleted from the backing store, thereby releasing space
for other files,

The DELETE command can be used to delete either system or user file. it is the only
command which enabies a system file to be deleted. {&‘eza also $IOB command, Section 3.20.)

DICTIONARY
SDICTIONARY << file name> {gg

This command esiablishes a file containing a dictionary of the files currently held on the
dise. The optional parameter ‘U or *S’ may be given to res “z::i the mfomaa ion provided to
either *User” or ‘System’ files respectively. Tf neithe ”U’ nov *S’ is specified, dt:twm of both user
anct system files will be contained in the output file. Fo aa,h file on the digc, the outpui file
will contain the following information in source record fi mu

=

e«)

[



OBJECY
SPECIAL
EMPTY

{3} For BINARY ¢

{4} The number

W,
m
E"T

{5y The number of groups within th
{6y The number of records within the file.

Jser Libraries is given,

The file sstablished may be cutput on any source cuiputdeyice

301 Do
D0 <Hle name> <optional octal constant>

The command causes the BOS Co LE contained in the named file on the disc o be

executed. The comma a d the cotal ¢ i Wimn may consist of up to eight digits, are
optional, If ihis option i included, the ed constant is inserted into the senselight wosed.
The named file is transferred {0 2 scrateh area on ‘c"m- and the BOS command input is

subsequently attached to the start of that scratch area EEL. L@mmand is obeyed even when
the system error marker is set. For ease of E rﬂs ng co mzmrﬁdg certain rules must be obeyed
when constructing the named file. These rules gre listed as follows:

>egin with the character percent {% } which is translated to
is transierred to the scratch are

{1} Al commands mus
doltar {8 when the {ile i

{2y Al records in a command e must be less than or ﬁcguzﬁ to decimal 27 characters in

iength
(3) The number of records in a file is configurable {sce Subsection 9.2 and Appendix
E).

Section 9 gives further informatiion on the use

source file s
o be written

This command has
bheing BESTABLISHed (refer to

TS

and the file to be

[}
s

e
i

FERRORS <file name>




canned for crror records,

mid hipu{ stream, if a
input on the Command

)

T,
wazk
b

<file named Blentry point
The effect of this command is {0 cause source, «
from the stream specified by the second para

p;smnnter is the octal address of the enty v opoint o
consists of a dol
that only the {

eot or binary information to be read
inthe case of a de;y fHe, the third
the program to be read in. The file name
lar sign or letter ‘50? fowed by any number of letters or decimal digits. Note

i it} e information is terminated by an end-

e record or by i s T 2 01 fmum%. try the case of the jatter, the command is executed in
the vsual way.

ic

Object information is te
Y
!

¢ t end-of-file record. (Refer to Section 11,
"E? iméum 1g 18 given as an example:

i

External Reeord Formats,

This sequence of commands causes a
records of source information in it

called TWO to be established with two

The following Hmitation must be observed when esiabl lishing binary files:

(1} When executed, the {ile cannot be loaded into any location below 100,

{2} When executed, the § iocation above:

3.15 EXECUTE

i

e namer, < s>

The effect of this comman to be loa ued into core and
the operating sy stinquish ¢ a‘i‘c lefined entry g soint.

"t
The

a
i

siem or user’s :: mgi”am in absoiute binary
form. The o e

i xpui the i ¢ them in high core using

three words pe .i.m mnmm of parameters, exc ..ing;: ihﬂ s‘ie name, will be in
focation KPAR (25 E: ¢ iaa%‘dnzﬁs of the firy be o on KADD (726).




er of paramet

core size - BYTC
’i% 3 '€]re uced to an
\L

T Or consiant,

ers may be of twe

v an equals sigo {=) either of which may
rameter Hist s terminated by a single

ye separaied by o

L8

by ong Or i

s—\n

Ay identifior may consist of either an as f f dmi& sign or a letter followed by any
number of letters or decimal dig fy characters ave stored and ihu.c; art-. bt@r&;?d
at two characters per wWor d. File names m; noi st m with an asiorisk. A constant consists of
any number of octal digits 7 ¢ first word of the parameter is zero and the other two
words contain the itz of the constant.

,;?i
rrs
..‘.
e
=
i
(W]
=
w
t’
f;‘
s
.

o
ot
4
S
—

SEXECH

OMARY=2,1377760
then the f\::!:.’, min the binary 1
KADD wo g i

BETC upw

TRANSL would be executed, KPAR would contain 3,
i the parameter Hist would be stored in high core from

L.owation Corstents (Binery} Remarks
BETC TIOR8 11010010 IS0 Code for TR
BRETCH1 11000001 11001110 IS0 Code tor AN
BETCD T10100T 11001100 150 Code for SL
RETCA2 10101010 11000100 ES0 Code for *D
BETCH4 TIOGI00Y 11000011 {80 Code for 10
BITOHE PII0100 11001001 18O Code for T
BETCHE SOG0G000 COD0OG00 Constant
BETCH+7 GO000G00 00000000 More sig. halt
BETO+E OOOOO000 000D Less sig. halt
BETC+Y GO000000 GO000000 Constant
BETOHIO DOCO0000 D0DOD10Y fore sig. half
BEVC+11 TTHT114% 99110000 Lesssig, half
BITC+HI2 DOCO0000 0000000 T End of lisy

5\‘ m\%{w‘ for an identifier and zero for a con-

a subsystem is to return control on

not ove f’wwf ny location between "22 to 77 or
nabled Wm‘i i device masks reset on entry,

by the DAP-16 or .?* ORTRAN statement

’pmm ¥ iy ,'
3 sector

ram goes info an infinite loop, the operator

i means '-z‘zc:cmg d cotal number
wyied Ew th er is incremented by

tey, n. AT the start of and during M ¢ i a command in a dise




file, the command pointer always points fo the next command in sequence. Therefore, the
command 5FD € has no effect and the command $FD 1 causes the next comy nand to be skipped.,

“

SFIRST <iile namer=<file name> <, . >

T 3 causes a fde of the frst name to be created which contains the first

es I sequence, ending with an ‘end-of-file” record.

Fhis commang
record of each of the other named i

w

318 FORTRAN

SFN CEOUITE § 2> <Csource,> <listing> <option> <commor>

This conumand causes the FORTRAN sou £ Program or programs in the source ile
<source >, to be transi ;sé.m into DAP-] 10 > Mod 2 source is held in
the source irk smm >, and the Hsting i the fije < <option> parameter is an
ctal const 35 which s et as described h*kw\u The -Qc—mml'mn} parameter 13 an

t P spoctiving £ > address for the FORTRAN "COMMON’ storage area (for
om, see Series 16 FORTRAN Translator Manual).

»

 Maod 3 SOUTCE,

';\

\

subsyst

Getal valies of the option parar "scze: may be 8, 2,4, 6,10, 12, 14 or 16 (0 default).
bit 13 of thep iz"nm,f"r\ogmzm > g the parameter has the value )ﬂ(}bEX . the source
output will Lv e compl ranstated FORTRAN source. If bif 13 i tum (ie opuons g, 2,
o i ion option of the input/output wh}) STV )r will be selected,
output file will be those essential to the operation of
: Al commoents (ie colump 3 ” (mw(wd s} will be
K records will be aunprvsaed Listing output will

remove f i‘mm iiiLbz, e uw*:a an
not be affected.

This mode should not be used if assembler statements have been included in f program,
which would go past column 28{e.g., Macr(} calls or VD pseudo-operations). These would
otherwise be truncated to column 28, and no error indication would be given.

-

The least significant octal digit has the following effects:

2 .i\e i‘; } Wi E E‘)‘
statements: i

4 1 optional statements will
& o optional statements will
e default commeon base is the start of the BOS core routine.

H}L job s writien,
cxampie, contan the
i u&csric‘itf}”fﬁf




3.19

1. Inputa FORTRAN source program an cards.
2 Trensiate the sowrce program inio BAP-16 code.

3. If there are any ervors in the program, list ihe ewvors only, »n the line printer, and
abort,

4. Assemble the DAP-16 code.
5. df there are any DAP-16 exvors, list the ervors only, on the ‘e printer, and abort,
6. Lead the object code produced by 5.

7. If the system library does not contain all of the routines re juired to give ‘loading
complete’ list the core map on the line printer, and abort.

& fixeeute the FORTRAN program.

13
SIF <> <. .. > <. .. >

The effect of this command is to cause the senselights specified n the parameter list to
be tested. If all of the specified senselights are on (true) then the nes t command is obeyed,
otherwise the next command is skipped. There are "30 senselights av. ilabie to the user and
these are numbered from right to left, from °1 to "30 respectively. (S e also Section 3.37).
There are 2iso "30 virtual senselights available to the user and these at » numbered tfrom right to
lef't from '41 to *70 respectively. A virtual senselight is always in the opposite state to its
corresponding actual senselight.

For example, the command:
$IF 1423

would be interpreted as: obey the next command if senselight 1 is se , senselight 2 is reset
and senselight 3 is set, otherwise skip the next command.

JOB
310B <job name>

This command causes all user files remaining from the previousj )b to be deleted, and the
user area of the backing store to be tidied up, that is, all the used bloc ks in the user library area
are linked together in order. This action has no effect on the system | iies. System fileg are
distinguished from user [iles by having a dollar sign ($) as their first ¢l arcter, for example,
$SL, the system library file. Users may (subject to certain restriction: which may be placed
upon them by those responsible for their installation), establish new s /stem files, and manipu-
late them in exactly the same way as user files. ' '

The job name is printed out on the console keyboard {ASR) and if specified on the
line printer on a page by itself. The job name must be terminated by 1 space {(or blank column),
and could then be followed by the date, progranimer’s initials and acc >unt number or other
similar information, for example:

$JOB TEST 2A 14, 1. 70 RLS 29806
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KEY

SKEY <n> L. > <000 >

The effect of this command is to cause the sense switches specified in the parameter list
to be tested. It all of the specificd sense switches are on (true), then the next command is
obheyed, otherwise the next command is skinped. There are three sense switches numbered
2, 3 and 4 available o the user.

There are also three virtual switches available to the user and these are numbered 42, 43
and 44, A virtual sense switch is always in the opposite state to its corresponding actual sense
switch.

For example, the command:

$KE 2,434
would be inferpreted as: obey the next command if sense switch 2 is set, sense switch 3 is
reset and sense switch 4 18 set, otherwise skip the next command.
LOAD
$LOAD <list>

This command causes control (o be transferred to the operating system relocating foader
subsystern $LO, which scans the parameter st from left to right. The maximum number of

L COre sizge — E&?T(““g L ) L.
parameters allowed is given by 3 " H(see Enter Operator {ASR) Mode, Section

3.22.11). The loader parameters may be of three types:

{1y Loader commands
{2) File names
{3} Qctal addresses

A loader command consists of an asterisk (*) followed by the name of the command.
Loader commands may be written simply as an asterisk followed by the first letter of the
command, for example:

*ADDRESS
may be written as
=i:A

File names may not start with an asterisk (¥). If the first character of the file name
referred to is a dollar sign ($), the file is a system file; if the first character is a letter, it isa
user fife.

The object code being loaded must not overwrite any core locations below 100 (see
Section 3.22.20, Memaory Overfiow). The possible loader instructions are detailed in Sections

o o it

3.22.1 t0 3.22.20.

Set initial Address
This consists of two parametess, of the form:
*ADDRESS=<octal addressd>

or
*A=<octal addy

¢

3-12
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If this instruction is used, no object {iles must have been loaded since the last time the
loader was iitialised.

I no *ADDRESS instruction is given, an initial address of "1000 will be assumed.
Relocatable programs will be stored starting at this address.

To force an initial address of zero, ¥*A=100000 must be input.

Set Base Address
This consists of two parameters, of the form:
*BASE=<octal address> o7 *B=<octal address>

This instruction may be given at any point in the load operation. If no ¥BASE instruc-
tion is given, a base address of 100 wili be assumed. Cross-sector references will be stored
starting at this address.

Set COMMON Base Address

This consists of two parameters, of the form:
*COMMON=<octal address> or *C=Joctal address™>

If this instruction is used, it must occur before the first instruction to load an object
file, regardiess of whether or not the loader has been re-initialised.

If no *COMMON mstruction is given @ COMMON base address equal to the address of
the BOS Core Resident routine will be assumed. COMMON storage will be allocated downwards

from, but not inclhuding, this location.

If a load into virtual memory (see Section 3.22.17) is being performed, and the
COMMON base address is to be raised above its default value, the *COMMON instruction must
precede the *VIRTUAL instruction to ensure that sufficient virtual memory scratch area is
allocated to contain the code being loaded.

When loading a segment of a segmented FORTRAN program, the COMMON base
address must be set below the location BSFP. This is normally located at "X5000 (where
X =2 3, 5 or 7 depending upon core size - see Section 5.2.2 ‘Loading the BOS Main System’)
thus, the COMMON base address may be set at "X4777, This address should be set below
BSEF (normally located at "X6000) for systems using 95 word blocks.

Debug
This instruction consists of:
*DEBUG or *D

This instruction causes the binary file $DE to be loaded into core, overwriting part of the
loader subsysteny. 3DE contains a debugging package which may, for example, consist of
DEBUG, X16DEBUG, or any other suitable program. The entry address of the debug package
will be typed out, followed by a re-entry address for the loader subsystem, then the debug
package will be entered. For further details of debugging commuands, see the listings of the
appropriate programs. The prime purpose of re-entry to the loader subsystem is to enable a
patched result file to be dumped. When the loader is re-entered after obeying an *DEBUG
command, it will obey the rest of its line of parameters and go automatically into operator



¢y
L

it
[
ta

b

Y
L

mode {see Section 3.22.11). Accordingly, the only commands accepted by the loader after re-
entry are *DEBUG, *EXECUTE, *OPERATOR, “‘E‘S LT and *QUIT (see Section 3.22.13),
as the debug package will usually overwrite most of the leader routines. The *DEBUG com-
mand is not valid while the leader is operating in Virtual Memory Load (see Section 3.22.17).

Execute
This command may be written as:
*EXECUTE or ®5

If loading is complete, the program will be executed in the addressing mode in which it
was loaded, starting at the *START address from the core map (see Sef Entry Address,
Section 3.22.15)

if loading is not yet complete, a system error LO will be generated and the job will be
aborted.

If there are any parameters following the *EXECUTE command, they may be accessed
by the object program through the BOS {ow-core common locations KPAR and KADD, as if
they had been parameters foliowing a BOS SEXECUTE command.

The *EXECUTE command is not valid whilst the loader is operating in Virtual Memory
Load Mode (see Section 3.22.17). The EXECUTE command must not be used to execute any
segment of a segmented FORTRAN program (see Sections 7.1.3 and 7.1.4). A result file musi
be stored using the RESULT command (see Section 3.22.14) and subsequently executed
using the BOS SEXECUTE command. :

Force Load
This instruction consists of one parameter, and may be written:
*RORCE or R

Where this instruction occurs, there must have been at least one instruction to Joad an
object file since the loader was last initialised. lts effect s to ensure that the next object
module will be loaded, even if it has nof yet been called.

Re-ipitialise Loader
This instruction consists of one parameter, and may be written as:
*INITIALISE or #]

ts effect is to set the loader 1o itg initial state. The names of any subroutines aiready
loaded will be deleted from the loader symbot fable, all *BASE entries and the *BOTM, *LOW,
*START, *HIGH and *TOP addresses will be cleared out, the initial address and base address
will be set to thelr initial default values, and the *COMN address will be set to its previous
initial value, whether this be a value specified by a *COMMON instruction or the defauit value.
Any code atready loaded into memory will, however, remain there. ’

After an ®INITIALISE zmimdmn, an FADDRE!
initial address before the next fie is loaded, bui a new *COMMON instruction may not be
given.

S instruction may be used to set a new
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11 is not necessary to give an *INITIALISE instruction at the start of every SLOAD
operation, as the first initialisation s automatic.

-

Enter Library Load Mode
This insiruction consists of one parameter, and may bo writfen as:

*LIBRARY
or
*L

It may be given at any point during the load operation. In library load mode, which is
the normal mode of ﬂpem!mn of the loader, the first object module processed by the k)azjcr
after initialisation will always be loaded; thereafter, object modules will be loaded only if
called by a module previously loaded, or if specifically force-loaded by use of the *FORCE
mmm.md The loader subsystem is initially in library toad mode (see Enter Total-Load Mode,

Section 3.22.16).

Core Map
This instruction consists of two entries in the parameter list, and takes the general form:
FMAP =<flle name>

or
*M =< {ile name>

A core map is generated and stored in the named file, which must not ;;rw iously have
existed. More than one core map may be generated during the loading process, but they must
all be in different {iles.

The core map is similar to that generated by the off-line loader LDR-APM but the follow-
ng speciai points about the core map produced by the BOS loader should be noted:

(1) *BOTM gives the lowest location loaded.

o,
ta
i

FLOW gives the Jowest focation occupied by the coding of any program loaded.
(3y *HIGH gives the first free location above any program coding loaded.
{4) *TOP gives the first free address above any location loaded.

NOTE:
The word “loaded” above means actually set to a value during the load PTOCESS.

Locations loaded inciude program instructions, desectoring links, program constants,
arrays set by a BSZ pseude-op. and BLOUK DATA. Arrays set by a BSS pseudo-op, and ORG
pseudo-ops. have in themselves no effect on *BOTM and *TOP, but will affect *HIGH and
*LOW.

The words ‘program coding” above include program instructions, program constants, arrays
set by a BMS or @ BSZ pseudo-op, and the lecations specified in ORG pseudo o-ops. Desectoring
links and BLOCK DATA are not inchuded.

FIGH have thus exactly the sume meaning as they have in the core map pro-

FOW gnd ¥
duced by LDR-APM rev, D

n.“
3

[
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This instruction consists of one parametoer, and may be written as:

*NORMA]

(633

This instruction may oceur at any time during the load operation. Its effect is to cause
the object programs being loaded to be desectored in the nowextended-addressing (LXD mode),
unless otherwise specified by an enter-extended-desectoring-mode object block subsequently
encountered,

If no *NORMAL instruction {or *XTENDED instruction, see Section 3.22.18) is given,
the loader will desector in the mode corresponding to the addressing mode in which the
governing BOS system operates.

When the loader is re-initislised, the desectoring mode will revert to the mode Jast
specified by a *NORMAL or FYTENDED instruction or, if no such instruction exists, to the
default mode.

Enter Operator (ASR) Mode

f one parameter, wriften as:

This instruction ¢onsis

It may be given at any point during the load operation. Its effect 1s to cause the loader,
when it has finished scanuing the current line of parameters, to request input of further para-
meters from the ASR instead of returning control to BOS.

The loader requests parameter input by outputting a double question mark to the ASR.
Parameters should be typed in exactly as they would be for the original $LOAD command —
but the new line of parameters must not commence with SLOAD. Up to 32 parameters may be
typed on the new line, which should be terminated by typing a carriage return character.
Erroneous characters just typed will be successively deleted by typing a series of left arrow
(<, shift O) characters, and a whole line may be cancelled by typing a commercial at (@, shift P)
character. Other non-printable characters are ignored. The only legal printable characters are
letters (A-2), digits (0-9), space, dollar {$), asterisk {(*), comma (,) and equals (=); other print-
able characters generate a system error LO and the iob will be aborted if they are not cancelled
before carriage return is typed.

Once the loader i in operator mode, it will continue fo return to the ASR for more para-

meters at the end of every line, and will not return control to the BOS system until a *QUIT
command, or an error, is encountered.

Program Hreak
This instruction consists of two entries in the parameter list. of the form:

faddrese>

When this instruction is used, at least one instruction to load an object Tite must have



red since the last time the loader was initialised. The purpose of the *PBRK inst m»:'i’iosi
> the nexi relocatable program to be stored starting at this address — for example, ¢
ihe nh”z of cross-sector indirect references by starting the loading of another { ;53

e beginning of the next sector,

Fhis instruction consists of a single parameter, writlen as:

*QUIT
0‘5‘

A

It may oceur at any time. When i is obeyed, the BOS Main System is recalied and control
is returned to BOS. The *QUIT command should be used to terminale use of the loader sub-
s while 1o operator mode.

f two or more entries in the parameter list, and takes the form:

=Y
TR

1

ESULT=<ile name> <a > ,<b > <Kag> <by>, oL <a > <b > <>

ere a, b and s are oc tal addresses)
or
*R= ete

& new file is creaied on the backing stum, with the given file name. This file will contain
a core image of focations 21 to bi inclusive, locations a2 to b2 inclusive, . ... and locations
ap to by inclusive. The parameter(s) will be s stored in the file as the entry address of the
; 1 zﬂ ens Hex n to b(‘ un m a BOS $EXECUTE command. It will not alter the *START

If any of the parameters‘a’ Iszero, it will be replaced by the current *BOTM address from
be core mdp If any of the parameiers ‘b’ is zero, it will be replaced by an address one short
of t“z‘* urrent *TOP address from E‘e core map. H n=0, L.e, there are fewer than two octal
a core image of locations FBOTM to *TOP-1 wﬂ‘ be copied to the result file.

If the parameter ‘s’ is not present, i.¢., there is an even number of parameters, then if, and
smhf if, ‘E- ading is complete {there are no outstanding :‘:xtema} references) the *START address
he cwmmap wiil oﬂ suhstituted for 8. However, if %" is absent and loading is not com-

entry address will be filed, and the result file will naf be executable by a BOS

I'H command, aim igh it mayv still be output via the binary ouiput stream.

The resuﬁf i le paramneter list is considered terminated when the first non-octal parametier
‘except in operator mode) when the end of the line of parameters is reached.

at least one instruction to load an object file must
der was inftialised.

al Mwnmw Mode (see Section 3.22.17) it is possible to load into any location from
nclusive, and a result file may be generated cnmi%ing af a core timage of any of
”iowe\n_, the result file may not always be executable by means of 2 BOS

: i the result file contains a dump o i sore focations below “100 or
¢ BOS Main Systern file pointer table, systew failure will be caused
BOS §s attempted.

A result file may, however, be output via the binary output stream and executed oft-hne.



322,15 Set Entry Address

4

This instruction consists of

1t

It may cccur ot any point during the load ope .
then be the address at which the p €.)§,.%<. n leaded s entered in response ta; an *EX TE
command, and will appear on the core myap as the *ETART address. 1t will be output to a

binary result file if loading is com g} te, uniess overridden by the *RESULT command entry

addross parameter

ifno *START address is \pcc:!xeai the start address of the program Josded will be the
address specified in the ENI }om m:;\ of the first mouuiu toaded after loader initialisation
or, if no such address 18 specified, tir‘ FLOW sddress of that module.

32216 Eunter ToiakLoad Mode
This instruction consists of a single instruction, written:
*TOTAL
0y

ES “E"

stakload mode, every object
iu or not it has besn called

it may be given at any point during the loa
module processed by the loader will be loaded, re
(see Later Library Lood Mode, Section 3.22 .8}

wd
[
=
-3

Virtual Memory Load

When loading into core, there are Iimitations imposed on the range of load operations
which may be performed. For example, & program may not be loaded into lecations below
100, as this would corrupt BOS fow-core common; neither may a program be loaded into
locations vecupied by the loader subsystem (sce Memory Overflow, Section 3.22.20). These
Hmitations may be overcome by performing a load into virtusl memory. If the instruction:

in the user arca of dise, after first c*ecking that no
nuslly interrupted run, and deleting it if it does.

he dollar sign in (}hf‘f‘zh {r, .sE}eae} if input to BOS by
£ words of memory,
e 'zh' ‘é tual memory file, any
wled cannot be executed while in

se used; but a core map may be

30 mﬁe; o im‘(% ce a self-loading svstem tape via

: fe s also he executed by means of a BOS $EXECUTE
the ik mon“ of addressing mode, and the fact th :iz it must not overwrite
tem while b ing read info core. The file VIMEMS will be deleted
ntrol 1o the BOS system.

is gi .
such Me -‘mms as o result of a gwcvw 18 m &
{The file name VIMEME iy

an operatory. The fle \/"Y“‘uﬂ ‘5 sontains the equivalent
initially zero, and all subsequent {}b; et é:ks W sH Iw o w‘jﬁ"
focation of which may be addressed.
virtual memory, ane 3 neither can the
obtained, and g
the binary output
(()}T‘ﬂ‘hﬂ‘id x*m*eo: E

that the highest location avatlable has an
the

s time when the IRTUAL instruction

The size of virtual memory silocated is suct
fu

8
address equal to 'Eu vahue of the common base at
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I3 0
o e e

is of the BOS core-resident routine. Thus, a

e of the common base address must be given before,
if this condition is not complied with, and the
stent virtual mcmmy location, a system error MOwill

. and the load will be aborted immediately. In contrast
ondifions, no memory map may be generated after this ervor

was givm
'md not afte
foader mf@*hp“* ‘0 foad into a non-ex
be generated, with no other
with other memory overflow
has occurred.

The ¥VIRTUAL instruction, if used, must occur before the first instruction to load an
object file, regardiess of whether or not the oader has been re-initialised.

on to re-adjust the COMMON base to any convenient
a virtual memory load may be used to Joad a program

By using a *COMMON instr
o el

7 a
the available core on the computer being used to load it.

focation, up to and including ™7

which is actually too large (o 11

LIC
e
i

£
7,
0

Load in bxtended Desectoring Mode
This instruction consists of one parameter, and may be wrilten as:

*XTENDED
Or
Ed X

This instruction may occur at any time during the load operation. s effect is to cause
the object program being loaded to be desectored in the extended addressing (EXD) mode,
uniess otherwise specified by a leave-exiended-desectoring-mode object block %bwqucnﬂ
encountered. I no *XTENDED insiruction {or *NORMAL instruction, see Section 3.22.10)
is given, the Joader will desector in the mode corresponding fo the addressing mode in wlm 1
the governing BOS system operates,

When the loader is re-initialised, the descctoring mode will revert {0 the mode last
specified by a *NORMAL or * XTENDED instruction or, if no such instruction exists, to the
default mode.

Load an Object File

The instruction in this case consists simply of one parameter, the file name. Any object
programs in the file that have previously been called are loaded. Others are merely ignored by
the loader, after checking for validity (hut see *FORCE, *LIBRARY and *TOTAL, Sections
3.22.6,3.22.8 and 3.22.16 respectively ).

Before loading the first object fiie into core memory (l.e., if not opuaimg in virtual
memaory mode}, the loader clears core from location 100 up 10 the bettom of the loader. The
focations occupied by the virfual memory handling routines — just over five sectors — will be
freed and cieared for normal core loading purposes.

Memuory Overflow

When loading into core memory, the loader detects memory overflow if one of the
following conditions exists:

An attermnpi has been made {0 overwrite one of the Yofx‘;&&'%ﬂm 0-277, which are
reserved for BOS low core common. '} he *BOTM address will be if:*i». than "100.

{2}  Anattempt has been made to overwrite the loader symbol table, or any location
above the bottom of the {oader. The *TOP address will be greator than the *NAMES
address.



(3} sped COMMON storage. The *HIGH address
E o
o than the *{ ‘CMN address.

() eiflowed a sector boundary. The offending

{5} A string ( i sader has been overwritien. W the string con-
fains S ur xzﬁ o suhroutine EYYOT wiii normally be detected when the sub-
routing in uu&.sﬂon is loaded and defined. The crror will be notified | by the messuge
S@qﬁi‘, W F*n will be typed on the ASR instead of MO {see below) and, in addition, will
appear on the core map.

U the memory overflow condition occurred whilst the loader we s generating a desector-

ing Bink, the error will be notified by the message BO, which will be typed on the ASR and,

in addition, will appear on the core map. When loading in virtual memory mode, the virtual

memory routine de&u ts an error if an attempt is made to load into a non-existent virtual
location. This error can only be due to 2 *COMMON instruction raising the conunon

base address occurring affer the *VIRTUAL instruction. If this particular error occurs the load

wti ber aborted imme zﬁm The only ontput seen on the ASE will he:

o
~

iy.

as epposed o

> error has occurred.

[

he

P

be possible to obtain a core map after ¢

DATA being loaded into COMMON has attempted to overwrite the loader,
iion may be remedied by re-arranging the order in which COMMON blocks are
by Ev.:vw ering the COMMON base with an *COMMON instruction. or by performing a

virt -ima:e wory Joad. Conditions (1) and (2) above may also be m}ewzwd by performing a
virtual memory load. When loading into virtual memory, the loader detects memory overfiow
eondition (3}, (4) or (5)above exists or, additionally, if the loader symbol table attempts
o extend below location "100 (in core memory).

rmemaory overtlow is d md_ the loader types MO, ‘BG" or ‘SO° on the ASR and
MO ‘s overfiow shor de. In this mndc, all instructions to load an object file
Y van *EXE FIALISE, *RESULT, or *QUIT command is encoun-
ne is rﬂ';vim.u (urdess in operator mode), or when any
on will be aborted and control returned to BOS, giving
B passible to file a core map after memory overflow has

EL] > '“E‘AQ (71 'éh L}rum:\_‘gcj

I

1y

i1

ted, the foad (}pzmn
W aF g

imasiances the core map will show the same addres-
it was showing just (e’* fore the error. For
Jree location in a base ar. Wsector 15 is com-

hf‘ core map entry for that sector will be:

311 8 ot an e ’sf. hurwever, an attempt is made to store another desectoring
>, amemory overflow will be detected, but the entry for sector 15 will still

1 iinks ave I\""‘lf“ﬁ’ other code or

Foannot in general detect code



“wo
12
t
{207

Py

3.23

2
w0

Go to Next Sector
This instruction consists of one parameter, and may be written as:
*GTNS or *G

When this instruction is used, at least one instruction to load an object file must have
occurred since the last time the loader was initialised. The purpose of the *G instruction is to
cause the next relocatable program to be stored starting at the beginning of the next sector.
If the loader is already positioned at the start of a sector the *G instruction has no effect.

Enter Work File Mode

*WORKFILE = <file name>
or
*W = <file name>

It may be given at any point during the load operation. Its effect is to cause the loader
to suspend the input of parameters from the current parameter list and to input further
parameters from the file specified. The work-file may consist of any number of records. Each
record can consist of a maximum of 37 loader parameters. When the work-file parameters
have been exhausted the loader returns to the point in the original parameter list following the
initial work-file actioned. If a work-file has as a parameter a *WORKFILE instruction the
loader will leave the current work file and input from the new file specified. When the End of
File is reached the loader will not return to the previous work-file but will return to the
original parameter list before the first *WORKFILE instruction was obeyed.

Some examples of Loads using work-files:
(1) SLO*W=W1
(2) SLO*V,*W=WI, *M = M1l, *R=R1

(3) SLO*V, *W=W]I, *O
77

*W = W2, *Q

(4) SLO*W=W], *W=W2 *W=W3

Undefined Map Symbols

A map of undefined symbols can be obtained by outputting the map file to the BOS
error output stream. ie $SOUTPUT MAP, EO.

MAKE

SMAKE <file name>=<ist>

This command causes the source or object information in one or more files named in the
list to be joined together to make a new file. The old files are not destroyed. For example:

$MAKE X=Y,Z
causes a new file (X) to be made by joining together the contents of files Y and Z, in that
order. Again: y
_ SMAKE MYLIB=01.02.03.35L

causes a user library, MYLIB, to be made up from the object files O}, O2 and O3 and the
system library $SL.

3-21
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3.26

3.27

MBACKWARD
SMBACKWARD <device name> <(no of filed

This command is used in connection with magnetic tape input and output. The device
name should be MO, M1, M2 or M3. The particular magnetic tape {ransport is made to move
the magnetic tape backwards until the stated number of files has been passed. The second para-
meter is an octal number.

For example, to read again a file which has just been ESTABLISHed, from magnetic tape
unit no. 2, the following commands are necessary:

SMBACKWARD M2.1
SESTABLISH FV Sl

If the number of files is zevo then the maguetic tape device is positioned at the start of the
current file. If the number of files is negative (e.g., 177776), then the magnetic tape device is
backspaced by the specified number of files (e.g., "177776).

MFORWARD
SMFORWARD <device name> <no of tape marks>

This command is the converse of MBACKWARD, the previous command. The magnetic
tape on the specified transport is moved forward until the specified number of tape file marks
has been passed. The last tape mark passed will not be read if an ESTABLISH command is
given next.

MREWIND
SMREWIND <device name>

This command causes the magnetic tape on the specified transport to be rewound. The
device name should he MO, M1, M2 or M3. The operating system inputs and executes the next
command without waiting for the rewind to be completed, If required, all four transports may
be commanded to rewind simultaneously by executing four MREWIND commands. 1f other
commands, such as OUTPUT or MFORWARD are executed for transports that are rewinding,
the correct delay will be inserted before implementing the command. This command is
obeyed even when the system error marker is set. Note that this command causes the file
position indicator to be reset to 1 (see POSITION Comimand, Section 3.34).

NAMECHANGE
SINAMECHANGE <f{ile name 1>=<file name 2>

The effect of this command is to cause the name of the file specified by file name 1 to be
changed to that specified by the <file name 2>>. The first named file must already exist and
the new file name must not be identical to the name of any existing file. Both the files named
in this command must be either system or user files, i.e., it is iflegal to attempt to change the
name of a system file to a user file or vice versa.

[y
¢

T
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3.30

3.31

NEXT
ENEXT

The effect is to copy one record of source information from
to the source vutput stream. For example, the commands:

SNEXT

SWAIT

SOUTCE

would cause the SWAIT record to be copied from ihe second card to the 8¢ iE
stream; the SWAIT command would not be executed at this point, but could be excouted
later, i the SO outputl were read in again on the Cl {command input) siream.

NGROUP

SNGROUP <file name I>=<file name 2> <. .. >

This command is used for removing “end-of-group’ records from existing {flefs). Execution
of this command causes a file of the first name to be generated which is a record by record
copy of the subsequent named file(s). The new file excludes any ‘end-of-group’ records which

may have existed in the previous files.

NTRACE
INTRACE

-y

This command turns off command tracing (see STRACE Commuand, Section 3.42y.

NOTEMPTY
INOTEMPTY <file name>

The effect of this command is to cause the first record of the named file to be examined.
I it is an “end-of-file’ record, the next record input on the command input stream is skipped.
If it is not an “end-of-file’ record, the next record input on the command input siream is
obeyed (if it is 2 valid command). All ‘end-of-group’ records are ignored. If the file does not
exist then it is deemed to be empty and the next command is skipped.

OUTPUT

SOUTPUT <file name> <strears name> <opiional bootstrap address>
This command causes the contents of the named file o be output on the named stream,
which must be cither EQ (error ouiput), SO (source or listing output), OO0 (object ocutput} or

BO {(binary output).

When EO is specified, only error records will be output. For sxainple, evror lines from a
DAP-16 ussembly. When SO is specified. only source and error records will be onitput, On
the GO stream, only object reconds will be oulput, and on the BO stream, only binary records

By

will be output. Binary records must not appear anywhere in files ouiput on the BEQ, 50 or
OO0 streams.

For Binary Output the optional parame

fer may be used (o indicate the sector in which
the bootstran will resi if this parameter is @

1O1 nehiided the homtotrar witl e bovvadad ac

2y




close as nowme to, and above, the area of core to be occupicd by the binary file being
output.

Quiput to the hin epr inter will be divided into pages of 37 lines each, suitable for printing
on tanfold stationery 8 4 inches deep. (This figure can be changed, if desired, when setting up
a configuration but not between jobs.; !tdw page will have as its heading the first line in the
current file, and each group will start a new page. Pages will be numbered from one within
each file,

Gutput to other source devices (e.g., the paper fape punch, PP) will be unbroken, in a
form suitable for subsequernt re-input.

OutputLINENUMBERS
SOLINENUMBERS <file name> SO

This command is identical to $OUTPUT except that line numbers will be added to cach
record output, Line numbers start at 1 and are incremented by 1 for each record output.
The only meaningful output streams for this command are Source or Error (sce QUTPUT
Compand, Section 3.32).

POSITION
SPOSITION <Umag tape unit ni>

The effect of this command is to cause magnetic fape unit ‘n’ to be positioned at the
start of the file specified by the next record to be read on the source input stream.

After the magnetic fape has been repositioned, the current file position indicator is
amended so that it points to the file following the request file. Note that the command,
MREWIND (SMR) causes the file position mdi,umr 1o be set to one. There are two legal
formats for the input stream record and these are:

KK Position mag. fape to the start of file XX
NIYY Position rag. tape to the start of file XX

The next SPOSITION command obeyed causes the file position indicator to be incre-
mented by one without reading an input record. This sequence is repeated until the file
position indicator exceeds YY.

If XX is zero, the magnetic tape unit is rewound and the next record input on the
command input stream is skipped.

NOTES
(1} XX and YY are DECIMAL numbers.

(2} The commands SMBACKWARD, $MFORWARD do not alter the file position indicator
uatd by SPOSITION commands. These commands shiould not be used at the same time
TP IH(}N commands or the file position indicator will not agree with the actual
magnetic tape file position.

(3} The SPOSITION command assumes a {ile is to be established from the magnefic tape
following the command. The use of muitiple $POSITION commands without any
o

FRETABLISH command will result in the tape being mis-positioned.

ur 93 N3
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{4y The $POSITION command file position indicator will assume that all $POSITION and
SMREWIND commands are addressed o the same magnetic tape unit. The SPOSITION
command should not be used to posiion mulliple units if fater re-positioning of the
same unit s required.

{5} The $POSITION command should be preceded by a SMREWIND commmand to initialise
the {ile position indicator. {This is only required before the first $PO command.)

RESET
SRESET

This commmand has no effect under normal circumstances. However, if a system error
has been detected by the operating sysiem, the system error marker will be reset, so that sub-
sequent commands will be executed. When the system error marker is set, only SATTACH,
FIOB, SREWIND, $DO, $SNEXT, SRESET, $TYPE and $WAIT commands will be executed.
SNEXT and $TYPE commands cause the next command input record to be ignored; other
commands have their usual effects.

Note: This does not apply if command input is attached to the ASR keyboard when a

system error is detected. In this case, the system error marker will be automatically resct
and the SRESET command need not be input. ‘

RUNOUT
SRUNOUT

This command causes a length of leader {about 20 inches) to be punched on the high-
speed paper tape punch, and then turns the punch power off.

SEMSELIGHTS
CSSENSELIGHTS <octal parameter 1> <octal parameter 2>

The effect of this command is to cause the dedicated senselight word fo be extracted
from core and a logical AND operation to be performed on it using octal parameter 1. An
exclusive OR operation is then performed on the result using octal parameter 2. Note that
both octal parameters must be in the range: "0°77777777.

SFILE
SSFILE <old master> <new master>

In operation, this command is similar to $SHORTEN except that records are not
truncated to a maximum of 72 characters. Source or Error Records from the old master are
scanned from the right hand end to see if the trailing words contain spaces. Trailing spaces are
removed from these records and the record length adjusted accordingly. These corrected
records are then output to the new master.
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3.41

3.42

SHORTEN

FSHORTEN <old master> < new master>

This comniand is used to shorten source records to a maximum of 72 characters, omitting
material which cannot be printed on an ASR printer. The old master file, named first in the
command, must already exist and the new master file must not yet exist. The old master file
may not contfain binary rece éf any are found, a system error cecurs. Any end-of-group
muarks, obiect or special records are copied unchanged from the old master to the new master.
Any source or errer records are examine d, it they contain more than 72 characters, they are

reduced to 72 by omitting characters on the right; the remaining characters are then copied
into the new master in order.

Thig command may be vsed to reduce considerably the size of a file in which each
record contains card identification numbers in ¢columns 73 to 5%
SINGLE

$SINGLE <file name>

The effect of this command is to cause a single record to be read from the source input
stream and the named file o be created which consists of the single input record and a file

This commund causes all unused biocks in the file area specified to be re-linked into a
continuous 4. The existing files are checked for integrity and, if all is well, ar
left undisturbed. If any inconsistency is found the file is deleted and the space occupied by
the file 1§ returned to free storage. A message s typed to indicate that the file has been deleted.
If §TIDY finds a block which consistently gives hardware errors when attempting to read it,
it 1s deemed to be faulty. Such Tauity hind«a ui’L -*101“ linked into the free block chain, and
hecormny maccessible by the sysiem. Should such a block be found in a user file, the file is
deleted, and the remaining blocks are returned m free storage. A message is typed to indicate
that the file has been deleted. The optional parameter “U” or 'S’ may be given to restrict the
$TIDY to the “User” or ‘Systemy’ file area respectively. If neither ‘U or *S is specified, a TIDY
of both User and System file areas will be actioned. A $TIDY command should be execuied
whenever dise overflow occurs (DO error) or whenever mixed file errors occur (MF).

block G

TRACE

STRACE

This command initiates command tracing. In this mode, every command which BOS
actually attempis t0 exccute is typed out on the ASR. (This does not appiy to conunands

input from the ASR buf does apply to communds input from a dise fife.) This inchudes
commuands constructed by a SCOMMAND command.

Forexamptle, if in command trace mode and the following command is executed:
$CO FIL F2FS

and files F1. P2, F3 contain as their first records ES, X, 81 regpectively, the following woulkd
be oufput on the ASR:

- 26
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Commands that are skipped under any circumstances {e.g., if the ABORT flag is set) are
not printed out,
TYPE
$TYPE
The effect of this aommdnd which has no parameters, is to copy the next comnmnanid
input record and print it on the ASR. Even if ﬂ‘ record contains a dollar sign in column 1,
it will not be execuied.
For example:
$TYPE
LOAD LP WITH 3-PART STATIONERY PLEASE
SWAIT
This causes the message to the operator to be typed out on the ASR. The operating

system then waits for the operator to press the RETURN key CR (015 or *215) before
reading the next command input record.

EDIT
SEDIT <om>, <nm>, <um or ‘1>, <pm or *1">

This command calls in the Edit subsystem, $ED, to edit an existing file or old master (om)
to produce a new file called the new master (nm). The edit instructions can be cither contained
in an existing file called the update master (um), or input via the ASR teletype keyboard,
indicated by a ‘1’ in the $ED call. If the edit PRINT command (see EDIT manual) is to be
used, the print output can be either fo a file, calied the prmt mastm {pm)}, or on the ASR
telefype, indicated by a ‘1’ in the $ED call.

The update stream and the print stream are both optional parameters. The default device
for both streams is-the ASR. .

A brief summary of Edit commands is enclosed in Appendix D, Table B-3.
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VERIFY
SVERIFY <filename> <{ile name>

This command enables the user to verify whether two files on the disc contain identical
information.

The two files may, for example, have been created by ESTABLISHing the first file,
TYPEing a message to the operator, WAITing for him {o reposition the input and then
ESTABLISHing the second file. The VERIFY command then allows the user (o check that
the two files are identical; if they are, then the probability of a misread is virtually negligible.
This method of working is recommended for use whenever valuable data is to be read from or
written to any device. This is especially applicable to paper tape and card devices.

If the two named files contain absolutely identical information, the operating system
goes on to read the next command. However, if there is any discrepancy whatsoever, a system
error will occur. The nature of the discrepancy can be determined in general terms from the
exact error message given (RF,VF, VG, VT, VL, VA or VE). Refer to Appendix A for full
details of ERROR MESSAGES.

All types of records may be veritied and in any mixture, including binary files, whether

formed by loading or by ESTABLISHing a file from a seif-loading system tape. in order to
verify source files on maguetic tape, the files must be no-grouped.

WAIT
SWAIT

This command, which is obeyed whether or not the system error marker is set, causes
one record to be input from the console keyboard (ASR) irrespective of which device is
currently assigned to the command input stream. If the type-in has a dollar sign in the first
column, it will be executed as a command in the usual way.

The WALT command may be used by the programmer and the computer operator in
several different ways:

(1) The programmer causes a message to be typed out, using the TYPE command, and
waits until the operator has taken appropriate action; the operator then presses the
RETURN key (CR, '015 or "215).

(2) Ininstances where the command input stream 18 assipned to the paper tape reader,
the WAIT command should appear at the end of all paper fape in order to allow the
operator to change tapes.

(3) In the case of (2), the operator may type in: $AT CLAK in order o retain perma-
nent control from the conso