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) GENERAL AUTOBATION. &E. . ..

SECTION 1
INTRODUCTION

1.1 GENERAL

The GA 18/30 Disk Based Uperating System {(DB{OS) is a comprehensive, user-

oriented operating system which proviges the Ugsr with e foliowing ‘osiuraes,

822601427

i
3

i

O

a. Systom Operation. E
Provides aificiant operstions under moniiony mtr*:
Simplifies manual opersticns
Seduces operator errors and job set-up time,

Provides simplified conirci sequences.
Allows efficient file coniro!.

b. Job Processing. ;
Initiates assembiies, compilation, program check out and executisn,
Asgigns files and peripherai squizment. !

i e
Provides batch-processing of jobs.

c. Input/Cutput Sysiem
/O drivecs.

/O interrupt control, g
Dets packing and unpacking.
Device independent iog ical 1/0 units and devicss.

§t
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- %
d. Stanaard Processor Master Files,
Symbolic assembler. 2
FORTRAN %
Core umage converic: 12ading and linking program). :
Sowrce language aditor, ;
Debug reoutine. \

a. Programmer/Crerator Aids !
Program exscutinn v program name.
Diagnostt;: orrof Messsges.
Simplified caliing sequences. §

H

Memory dump, 3
Directoried files. j

f. System Prerarstion and Maintenance. f
Simpiified syatem gensration.

1

Replacament and deletion of diractoriad filen l

: {

Listed outpst of fire directories., %
User progra:y in e‘ir.ectorte;d {flas. . ot 3

y

DBOL aliows job srocessing (¢ proceed under ibe direction of ~ontrol commands . E

Control commands may he submitied bv the programmer or oreparad hy the

m and {nput to the svetem from the teletype kavhoard card resdar, v H
paper tape reader. jobs may be barched or gingly rrooasssd under guldancs by ?

. E

the operator, ' , §
]

1.1-2
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DBOS cperziex in s icilowing minimum bardwars ~onilgurstien:

1 e

“a. A GA 18/30 Industris ! Supervisary System Tompatar with 107 words

~»

of sore memor

B, ) Model 1382 or 13435 taietype unit,
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SECTION 2
DBOS PROCESSING

2.1 GENERAL INFORMATION
The GA 18/30 Disk Based Operating System {DBOS; provides complete processing

capabilities in the following areas:

a. Assembly and compilation of source ianguage programs.

b. loading and execution of user programs,

c. Maintenance of user and system programs on disk storage.
d. Device independent input/outpul operations.

e. Sequential job processing from controi commands,
DBOS consists of the following components:

i. The Monttor.
The monitor is a core resident prograrm which processes intemal
interrupts, ioads system processors from disk, processes user-
programmed returns tc DBOS, and contsins system~wide parameters,
2. The Logical /O System.
The logicai I/C system is a core resident sat »f input/output
drivers, [/O device tables, and z central control routine for

performing operations according to logical device spectfications.

L.1~1
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3. The Executive.
The executive is a ‘sysfzem wocessor which is lcadaed by tha
monitos to procesg eonrol commands, The cons! Gommands dafina
logical unit assignments, wrogwam sasambly or compilation. woegran

execution, and disk utilivy funcgions,

DBOS ts initially created by & system generation procsss, Tris process s

described in secticn 4 of this manuval., Durlng svstenm ganerstion, the svetam

{s written conto disk and , when {t is to e aciivated  ig reas inio wwe wis

& disk IPL operation (see gection 3, DBOS Operation).

rr—r -y
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2.2 CONTROL COMMAND INPUT
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The DBOS user communicaier processing requests (o the systex by means of
coentrol commands. Control commands are rsad by the systam and input to 2n

80~character storage butfer for processing,

These commands e ve the focllowing syntactical format:

-

= )
$command L optlon] [ficemmams

where:

command

foruior]

A

comments

is the conirol command idexzuficaﬁién charactsr snd iz alwaye

the first character of the control command input recod.

represents one of the laga! command syntax structures.
represents an cptional command modifier. Ail data within

braces is optional including delimiters.

indicates z blank character. This blank acts as the command
terminator. Only comments may foilow,

represents an optional string of characiers from the Ga 18752
character set and are tnciuded for annotation purnsses, G@ﬁmié

are listed on the system log but have no processing function,

e

LR 0 TN M T 1 i NS R
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Control commands are input from the system's logical unit GC. The teletype
keyboerd is the standard device assigneg:l tc logical unit CC., The most
meaningful alternate CC devics is the card resdesr since this provides batch-

processing capability to the system,

2.

2-2
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‘2. 2.1 CONTROL COMMAND INPUT FROM THE TELETYPE KEYBOARD

When logical unit CC has its standard device assignment (teletype keyboard},

DBOS indicates the start of a new control command sequence with the message
DBOS CC

This signifies that subsequent control commands are to be keyed-in by tha

.operator, The system processes these commands ag follows:

1. The system signals its readiness to receive a control command
by ocutput of a control command request which consists of a Line
Feed, a Return, 8 ? and a space. Only foliowing this request can
the operator key-in a contrcl command.
2. The operator may key-in a control co:ﬁmand of up to 80 characters,
- including comments. Keyed-in control commands are terminated
by striking the RETURN key on the keyboard {no trailing blank is

required). Processing begins immediately foliowing the RETURN key.

If comments are included, a blank (space) must appear before the

comment string.

2.2.1-1
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3. Key-in errors may be deleted, if detected prior to the RETURN key,

in either of two ways:

a) By striking the RUB~-OUT kay on the keyboard, the operalor
delstes the entire command. Upon recsipt ¢f the RUB~QUT key,
the system immediately requests a control command a&s in .,
above.

b) To delete the last n characters of thé control command, the
operator strikes the left arrow (= } key n times. Each tima
the 18 struck the last remaining input character is deleted from

the input record.

SR L e

PR A Y

ES Ry

O T R T T RSO

S

st oAy
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2.2.2 CONTROL COMMANDS INPUT FROM CARDS

When logical unit CC is reassigned to the card reader, the system reads and
processes 30-column card image records, The $ character must he in column !

and all characters up to the first blank constituts the control command .

Once the card reader is assigned as the CC device, it continues as the =ontro!

S

s
S
o
i

command input medium until CC is reassigned or the system is reiniti

T
ER SN
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2.2 CONTROL COMMAND LISTING

Control Commands are always listed, 'during processing, on the system log
(logical unit SL). The line printer {s the standard SL device. if 5% is assigned

to the teletype printer, the listing is suppressed if the CC input is frem the ;

o

teietype keyboard. | .

2.3-%/-2
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2.4 SYSTEM CONTRCL COMMAND AND COMMENTARY

The foll_owinq subparagraphs define the specific control commands accoeptable
to DBOS. Fach must conform to the general format spacified in pardgraph 2.2.
Optional elements are indicated by brackets .{E])" An optional cleoment
includes all items within the braces, i.e., {- P] indicates that the comma and

P may be omitted. These commands define the major processing funstions cf

the system.

Commentary
The comment command allows additional commentary in the contral command input

stream, It is of the form: e

$CA commentary

Exemple
$J08B Assemble real time executive
$C . 10/15/70 version 1, modification 2
$A | Invo;ce assembler

Revised Dec 70 . 2.4-1/-2
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2.4.1 LOGICAL UNIT ASSIGNMENT

Each DBOS svstem {s generated with stanfiafﬁ logical unit assignments b

o

conform to the particular hardwara configuration. Thiz {ncludes User disk sector
atlocation, Table 2-1 defines the genersted standard assignments, Logical

unita may be referred to symbolically or by number {G-15),

A logical unit assignmeni command is provided which can override the genarated
standard assignments. This override can bs defined to continue for the duration
of only one JOB or through multiple JOBR3, A JUB duration is dafined as the
perind between the ccc#n‘ence of a $JOB command and a subsegw nt $ICR
command. Programs which use the Lod cal {/C system {or inpul/output

may, through use of this command, use any devices. This command sssigns
one of the logical units shown in table 2-1 tc ane of the filas shown in

table 2-2, It has the following format:

S$lun=file I {namej ! [Pt}

(bs~-as)
where: '
tun represents one of the logical unit names of valid dest:imdi ]
numbars shown in table 2~1. ]
lile is the nam~ of the dcvice (CR, PR} or “file” (DS, WC) as

shown in table 2-2, to which the logical unit is being assigned. .

LTI Tab a0 T 2 AN AT XL RS o 8520

P
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(name)

(bs-es)

Examples:

E%f‘ | GERERAL AUTOMATION, [NC.
£

88AC0142A

represents a program name {f “file” is a directoried file

(DS, LB, DC or UL). If (name) is uged, the logical unit
assignment is to that program within the specifiad fila,
represents a disk storage area. “he" defines ths beginning
sector address (in hexadecimal) and “"es" defines the ending
sector address (in hexadecimal). If this option {3 used, the
logical unit assignment is tc that area of digi

specifies that a LUN assignment ic to be mainteined through

successive JOBS. Logical units defined with the P option witt

be overridden by an 1P 1. operation. When the P ontion 1o omiteed

the LUN zssignment will be mainisined for ane JO08 sequence
only. The next $TOB will resat the LUN assignments to the
last user specified LUNs taggad with the "P" option, LUNs

not specifically specified by the user wil} be resat 3o tha

generated system standard.,

L. SLO-7TY

The teletype printar 1+ assigned as the iisting suiput device .

2. §CC=Ch

The card reader is assigned as the contro! command device.,

R L RIS 4. AN A

.4.1-2
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3. S$SI=WS

The working source language data file {WS) is assigned to symbolic
input; i.2., subsequent symbolic input will be taken fom tha WS fle
on disk.
4. §$SI=D8 {(USRI)
The symbolic inpui logical unit {s assigned as program JSRI which
is in the directoried source file {38}, |
Note: Caution must be exercised when E3s51gning non-standard
d“évtces to OM, CC and SL. Yor example; assignment of the
line mintar o CM_ to list FORTRAN error messages is inadvisable .

FORTRAN expects to receive inbut from davice OM which is

not possivie from & line printer. Caution shouls aiways he j
exercised not to assign output only devices as inout files

and vice verse.

2.4.1-3/-4



3 | eswerar aurosarion, wic.

2.4.2 0B COMMAND

The JCB command sets the logical unit assignmania o the generated standards

(table 2.1) or to the last user specified assignments tagged with the "P oplion.

{see 2.4.1} In addition the [0B command initiaiizes {opens) disk iiles,
L8 commang inil v

command may be used at any iime, but {t normally {5 the {irst command in a iob

stack,

The {oemat is:

-

$JOB

2.4,2~1/-2
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2.4.3 COPY COMMAND

The COPY command provides file-to-file copying capability.

2RRONIA2A

it alsn mrovides

& method for defining names of programs in directoried files (DS, 18, UL

and DC files).

The format of the COPY command ig:

- -~
[ A A . )
B (name}—} 5 Fname; :
|
SCOpPY . file { i, ., flle, E o
! c 1 | (bs-es)j c e _w_.(bs-a‘ax)j
D ! - a8 D v, . A
b . . v
Source 1 Destiration
Where;
A are optional dats type specifications
. B A- spacifies ASCII data in §0 characier record feew .
L - C
. 9
- i d '
B~ specifics binary data in 54 word assambler object

or core image record form.

r e

e
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When the COPY command is processed, dats is conied fr
~

ﬂ‘ﬂ
(“\
oy
-
yors
e
P
-
O
—r
o
-
L8]
o
o
fock
P
(o3
[
b

an ASCII END, binary end {OFOO) record, end-cf-data {SEOD), or end-of-fiis
is encountered. An ASCILI END may exis? a3 the tirst or sacond field of a
source recerd., T! crefore a labal may appear before the END record in an’

assembler sowce file,, 1.a., NAML END, NOTE The UND statement may

o

act begin in columns | o 21,

HA, B, Cori’isnot specified, the data type is determined from the file

of maintaining both ASCII and binary data, ASCII is takea as the normal tyne,

The DBOS sysier v wintains implicit definitions for all files, whoethor ¢disk

resident or oxternal devices., The optionsl type specification overrides thoge -
implitcit definttions, i.e., SCOPY,CHLA in this examplie the implicd
definition of type binary tor file LB ts overriden and forced o bo A5 Sushy

action, while permissible, wili create improper struciure of the

n

C- specifies unchecksummed binary ¢ata in 60 word
record form
D~ specifies binary data in 320 word record form on disk,
, filey represents the input {source) file involved in the COPY
. file, repressnts the output {destination) file involved in ths COPY
r B .
i (name) i represent eptions, and (name} and {(bs-es) have the same msaning
| |
‘ {bsnr:s)j as defined in subparagraph 2.4.1,
Sna

name, Disk tiles are assumed to be 320 word binary records. If the file i= capable

W AT R
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inasrtad orogram (LR mav contalin enlz type %7 data’ Tho user <hoold only

" zpecify a type code when:

L

L
4

The destination file is of a "type" differant from the input fiis “type”.
An external fils of unchecksummed bingry date 15 to de copled. iype "(7
Both filez are mpa&la of mn&aﬁt_wz ARCH end binary dats and B
*binarv® {# required. Note: the dafsult type for such files i

ASCII. (i.e,, CR, CF}

£.4.3-3
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LIBRARY EXPANSION

When a program is copied to a directoriad library file (LB or UL), the program

namals) 13 taken from the input program, Muitipie programs may be input o

a
{0
2
~P
o
&
o
0
ko]
®
i
.
%
&
5
3
o
®
5
o
&
¥
%
o
g
U
:
5.
m
{
il
o
G
g
o
&
®
=
2‘%
8]
[x2
,L"l
£
e
o

-

4 .




WC AND DC INPUT

Core image data are absolute programs with subroutines proparly linked and all
external references satisfied. In order. for programs. to be in core image format,
they must have been processed by the cowe image canverter {see subparaggaph
2.5.3) which loads binary object programs, links program eloments anc per-
forms proper reiocation adjustments, or the agsembled binary object from an
absolute assembly. No extemal references may be used in assembly. Precede

SA with $BO=WC to create object in WC file.

Cnce a program is in core image format, it can be loaded from the DC or WC

f{le and executed without further processing. 'See paragraphs 2.4.20 and 2.4. il}
$COPY Examples:

1. S$SCOPY, DS (PROGA), WS
Copy PROGA from the DS file to the WS file. ASCII 80 character record
form is used.

2. SCOPY, B, CR, LB
SEOD
Copy a binary file from the card reader to the LB file. The binsry file
is identified in the LB dirsctory according to the name contsined on
the input program data records. (B specification is vedundant bui
permissible.)

The last.copy opcration affecting a library must be followed by & $EQD,

»

2.4.3-5
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v Ywh

toia e %W@ into the dmgn,d core. =
*mvies 7 fiiege program dete TN B4 IR B rogiam B ‘ -

DC directory.

1 ~vavdmf by v

4. $COPY,DS(PROGS), LP

Copy program PROGS from the D3 file to the line printer (LP).
5. SCOPY, DC(ng) B,TY ?' : e

COPY program name from DC to the ts) . s

i ""K“ S

2@:‘.3‘. ) ' )



The REPLACE command provides the capability to replace a previously named

program in a directoried file with data from another file.

The format of the REPLACE gommand is: ‘

&
S$REPLACE, fils, {namae)
3 {bs~es)

h‘w-d
destination

where:
,me1 represents the output file, i.e., the file which will receive
the replacement program.

(name) represents the name of the program in file, which {s being

1
repléced . :rhe name will be assigned to the new program unless
file, is a library file. In this case the proqiam name will be

taken from the input data..

are optional data type specifications, as defined in,snbpu‘am
| 2.4.3, )

represents ths input file; i.e., the file from which the replace-

ment program is to be copied.

2.4.4-1



{name)

{be-es}

l.
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are optionu-and‘&i;; the same muninqs as dafined’in

subparagraph 2.4.1.

SREPLACE examples:

" $REPLACE, DC(PROG?},WC | et

Replace PROG7 in the DC file with the program in the WC. file.

~ SREPYACE,LB(SUBA},CR

SEOD
$PACK

Program SUBA of the ;.B file is replaced by the binary mearé 4in the -

CR file. The last REPLACE operation affecting a itbrary ftle must be

foilowed by a $TOD and 3PACK.
SREPLACE, DS(PROGZ2) A, WS

Program PROG23 of the DS' m; is repisced by the symbolic program
in the WS file,

NOTE
The REPLACE command does not write the new program
over the progrém being replacad. Rather, the new program
is written in the first uﬁussd space of the fiis and the "bs”
and "es” oddresses in the dirsctory ave altered to refle
the replacement. A subsegquent $LOIR command would
indicate the area occupied by the replaced program as
exsddw ynlogs a SPACK comaﬁand' has comprassed the
file. Sec SLDIR (2.4.6) and $PACK (2.4.7). After re-

placinq a library routine a $PACK must be execuled, (See 2. 4. h}%

X L
ad ‘..H eo o ) . L e e

- y,_,...u.._'.‘-..*u‘u b

2.4.4-3




2.4.5 DELETE COMMAND
The om'n: command. is M to delete mm *:.;3.-; ores
directoried file.

The format of the DELETE command is:

$DELETE, file (nzame)

where:

, file rtnreunts tho name %om of the directoried files (Ds, LB, »

(name) represents the name of the program which is to be deleted.

Example:

-~

$DELETE, LB (SUBA)
$PACK

‘I’ho program named SUBA is deleted from the 18 me Noto A SPACK oommd )

must be executed after deleting aubrouttm‘ from: the ubrw 3.“ l?’




The list directory command causes the current status of a dirsctoried flis to

be listed on the §L (system log) unit.

The command format is: S
. - "
SLDIR, file [bs«os] |
T e, . L e iy Mosigs iR

where “file" is the name of the djgectoried fila whose directory 13.te be listed.
The LDIR listing has the format:

bs es type rr ipr name

for each item in the directory. "bg” specifies the beginning sectcr addrass
(tn hexadecim 1), and "es3" the ending ssctor address (in hexadecimal), of the
- disk area assigned to the storage of program “name". For lihrary subroutines

type indicates the program type‘ as

LIB Called by LIBF

ENT Called by CALL
z»‘o 6-.‘



way g & Tk
. ‘?:’.' :).';?5; "}?‘:ﬁ; )

r_mmmm

*rpr" indicates the precision of reai numbers L m«mmm
of integer numbers 2s

-

Umpacméd
Standard precision

Extended precision

1f an area has been deleted or repiaced', the iisting format is:

bs eg #“eoets

88A0O142A

e e SerTie L
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SPACK, file _ .

where “flle" is the name of one of the directoried fiies (D8, LB, UL or DC).

NOTE
For proper processing of libraries (LB or UL) by the
Core ‘Image Converter . The PACK command must be

issued following any update to the litxrery.

2.4.7=1/~2



iog) unit,

The command formas is:

where:

o o

/A | are optional data type specifications
.8 | as defined in subparagraph 2.4.3,

. flle

C
‘D d‘t *
o Rkl

"

ca o

and define the data type of the file

is the name of theulatobodumppd

-] (nama)-Jare optional and have the same meaning s os dafined i

A $SDUMP listod line has the format:

sragraph 2.4.12.

- B




loc represents the relative recosd locativi (Hexadecimal) of ﬂﬁ%@ m
first data item in the first da;.a {tem in the line.

dats; represents a data item |

n  is 16 1f SL is assigned to the line printer aiid &t the ST 9T

e

If the nth item of a line (8th-or 1688h ftem} and thqm_;n‘tmn" are identical, -

B A
DA ZALE SR RN

the next line 13 not printed. When this oocurs oné responss occurs.. -

Assume a block of 32 words contains a mmlnqm; of numbars; 1,2, 4, 4,

5, 6, 7, § followed by a distmilar pattem&, 7.6, 5, 4,3, 2, 1.

S . o oA
: ) Lowanrn gl E b R
I R N S a e e i

The listed output would appear as two lines as follows: 1; e

<

LOC  Data; Datay Datag
1 1 2 34567 8

- n 8 7 6§ 5432 1

. . s

. . . < . L R e L Aty

PRI . AL - DI PRINS A PR 5%y

i i e "__,3‘.}._,- “.. ,,__v;:,;._.,‘é@p_‘l. Wi
ity s o o -

" $DUMP, DC{PROGA)

3.4.8:2 o
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Dumps the program named PRQGAM the DC fils.
$DUMP,B,DK{15F0-15P5) .

Dumps the binary data from the DK fila, sectors 15F0 through 1SFS.

2 ¥ 40 "‘3/-4



lines in the following -t‘cxmqt:

‘90 > d‘ml mz e mn ’

Ry




the next'iine 1s not

® PEGISTER

I
A
Q
Index 1
index 2
‘ndex 3

o

It the nth item of a line (8th or 16th #tem) and the neot n ftems ass idanttcal

If the optional [ logy - ‘WZJ”u not present in the PDUMP commend, the

entire core memotry is dumped..

2.4.9-2

The system saves the prowam'roéiut&s- it the folxﬁﬁlng locations:

LOCATION (HEX)

/77
/78
/79
/7R
-
/?7C

oy s i&‘“wv« -
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examples:

1. S$PDUMP,15A5~158B3
Dumps the contents of saved core locations /15AC throughk /15BF.

2. SPDUMP,72-7F
Dump the contents of saved core locations /70 through /7F which

includes the program registers,

NCTE
The moenitcr performs a core save function everytime it is
entered by a functional program. Control may be returned

to the maonitor in any of several ways:

1. Manual entry at locations /71 or /73.
2. ‘Programmed return via a
a. CALL MON normal retum
b. CALI. MONE error (abort) return
c. FOBTRAN _CI-‘\LL EXIT or STOP.

d. Coinsole {nterrupt,

Refer to sections 3.1.2 through 3.1.6.

2- 4. 9"3/-4
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2.4.10 PROGRAM EXECUTION COMMAND

A program which is contained in core image format in the working core image

file (WC) may be icaded and executed by use of the following command:

$LOAD [ name.‘.]

where "namez" is opiiomsl and represents the name of a second program from
the DC file which is loaded along with the program from the WC file. If "name,”
is present in the command, program “name," is executed when loading is

complete. If "namez" is not present, the program from the WC file is executed.
Only one program may be contained in the WC file at a time.

This command is similar to the Processor execution command (2.4.11) ’exoept

that it allows loading unnamed programs.

-

* A program may be placed in the WC file by a SCOPY operation.

2.4.10~1
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Example:

.$COPY,WB,WC would copy the cbjsct output from the -
assembier in tile WB to the core image file WC,. $COPY.

CR, WC wouid copy an object deck 10 WC for execution.

The following command sequence wili resuit in an axecutable program in file
WG from source media.

$jo8

SA and $F

Source Statements

$EOD

$CIC

[mae]

*BUILD

$LOAD Immediate execution or

$JOB

$BO=WC assembler ocbject output to WC

$A

$LOAD immediate axacution

A second program may be called into core from the DC file along with tha pro~

gram from WC.

2.%.40-2



The format:

SSAGG142A

$LOAD, PROG2

where PROG2 {s a program stored in the dirsctoried file DQ.

The second program must be origined sych thct it does not ov&br m mﬂz
loaded from WC. (See BOUND directive under CIC, ssction 2.5, 3 )wm.=

bier ABS and ORG directive may be used to origin an asgembly. xmqmo program.)

A typical use for the double program call 13 in dabugging. The command

S$LOAD,D

cution will begin with debug {see section 2.5.5).

{origin /79G{)

will load the program frcm WC and the DBOS debug routine from DC. Exe-

Note: The debug program occuptes /700 locations of high core.

Revized Dec 70 ' .

2.4.10-3/-4
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SBADO1425 |
2.4.1]1 PROCESSCR EXECUTIQN
Any program may be specified as & processer WMW&EA@ that program stored i
the diractoried core image file (DC) with s name in the DC dizectonyy A
numbar of pradefined processors are meludod in DBOS
paragraph 2.5,
A user may add his programs {processcor) o the DC file by uss of mammw
command .
Examplasg:
$COPY, CR, DC{NAMEX) Copy an external program into DO
from cards.
$SCOPY,WC ,DC{PROG1) Copy the unnamed program in WC into
the DC file end call it PROGL.
" Programs which are in the BC file may be loaded and axecuted by m;@ff:w‘ e
iouowmq comml command: i
Snamei [namez %
g

208,13
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where:

name _ rapresents ths rame of the proswam (grocessor) to be loaded,
i

r,nameﬁ  is optional and reprssents the name of a second program from’

L

the DC file which 1s 8lso o ba loadsd.

If “namez" is specified both programs sre loaded into core memory and program

“namez“ is executed.
Normally, "name?” is a debug program,
Examplea:

i1, S$PRGILS

Load and executs program PREG1S.

D

. SPRGS5,D
load both program PRCGLS and U {(the debug program! and execute
the Jdebug program. Sea section 2.4.10 for examples and origin

. rastrictiong,

§
1

H
5
@
<

T

P I AN T 5 I I

i
i
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""“"“ surmarion ms..

2.4,12 WRITE END-OF-DATA IMAGE {$BOD} . . . - . .
The Core image Convertsr, CIC (e sectisn 2, 5‘3®ﬁﬁmdmm up
to four separate binary files. mmmmmmma SBOD imsge

record. This image causes the amammmosm fiis and gdvance

to the next or if the file 1s LBt gtop:mocesstivg.

The command $EOD will close 8 fite.

Example: coi

SIOB e

$F Fortran mainline to fils WE.

$A Mmmwﬁn% :

$EOD Closs WB file. No more dats may be sentiwed fnto WB.
NOTE: The $EOD command writes oa logical unit BO,

The standard assignment for BO is WB.,

When a library is being terminated the SEOD command writes into the iibrary

file tnstead of BO.

! 2:&312”3



Fxample:

S}'fl@ : open (e

SCOPY, O, ULibs~s3) build idwesy elering ot bs:
SEQD terminats UL

$JOB _ reget limite for UL 0 stenders

To make vee of thiz new librery t%ﬁ@ﬂmﬁ; o2 ”‘“§ might be vass.

$1C8 opsen filgs

S¥ compiie maintine
Source Statements

SECD T closs Wb fiis

58B=DP(bs-e3) sat disk limiig for new S8

$CIC call cors image comverter

SBUILD,.S8  build progeam and include ALL dote tn SB inprogram. - 2

$10B cpen files

SF © gompile mainline :
Source Statamenis %
SEOD cloge WB fila §

SUL=DP{bg~eg) sat disk limits for new UL

$CIC call convers

Y

*BUILD, UL build g:rmfm wsing only thoss revtines callad by wiinling

; ' : fremm Uk

%ﬁw& O

2.4.13-2



$108 open files

$F compile mainline

Source Statements

$A assembile subprogram
$EOD close WS file

$CIiC call convert

*BUILD, SB, UL build program using all data From new 5B amd required

routines from UL.

NOTE: In all cases the standard library file, 1B is used to complets build

process.

- S

20 40 12-3/"4
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2.4.13 PAPER TAPE SEGMENT Rournmtmm

A large subroutine library may reqnire Q veinm af binary tape too m o be
handled in one reel. The DBOS command, s?mt. will punch a Mm«
¢ terminate a tape ssgment, The user may use thm command o tersinats an?

number of segments. See section 2.5.3 for use of SREEL.

2.4.13-1/-2
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2.5 PREDEFINED DBOS PROCESSORS

During system generation (section 4), a group of pradefined DBOS m‘ws
are copied into the directoried core image program data file {DC}. ‘ﬂa&e, and
other non-predefined processors, may ba loaded snd exscuted by uae of the

procsssor axecution control command (subparagreph 2.4.11).
The standard predefined proosssors are: |

z. Symbolic assembler,
b. FORTRAN compiler,
c. Core image converter, o

d. Source image editor,

8. Debug program.

Each of these processors is describad in the fcllowing subpsragraphs.

K
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2.5.1 SYMBOLIC ASSEMBLER

"he GA 18/30 symbolic assembler is a two-pass assembler and is given the name

A in the DC file. Thus, it can be loaded into core and executsd by use of the

controi command:

Tha assembler uses the following logloal untts:

SI Source input (pass 1 input)
LO Listing output
RO Binary output

IS Intermediate storage (pass 1 output,
pass ¢ {nput)

If the SI unit is a disk file, then the 1S unit should be assigned to NO to avoid

disk duplication during pass 1.

If the IS unit is assigned to NO, both passes are taken from the SI unit. Thus
if the SI unit {s the card reader and IS is assignad to KO the tyn:bausmw,

deck must be input twice.




e

R e 1

.-rrv‘: - e

e

e

- 18 § /5 NI EBE B FESRATIORY, L3, cammsinois s SIS b

$3A035430

Z.5.1.1 [BOS Assembier Liiensions

kefsr to the 18/30 Programming Operations Manual {of assemblsy usags daw.
The DBOS assembler has vaan exiended bayond the pasic GA sssembiar. Thete

eXIEnEione are enumarsted in the {Sllowing prsgsasha.

ASC:] Text (ASCH Pessudo-op

The ASC pzeudo~op s werlica! w the t30 staremant Jdegcoribed v e G4 1 8758

Frogramming /Uperanons M oausl owcep et A5 uzg data 8% ings &ix gepngrated,

REF/DEF Pseudo~op

B . . . . TIEv T o -~ . N Sl il B . o e P .
These features oo vy 3 mroar qm i~ RTareare svmbols DEV inad o gy srtermns)

programs, Ih —Leryn artarnal s noant W CICRIe 3 EIOYRT OF Ly ags Jonelion

ot NPTy L E 1wt e gy - Gy b o P o tir g o X e sied
o assambles wiin ha Objec wagram, A 3ats &hie gppsrately sreambled i

B R A Y b L fag - . v e ase b E
rafe; anean Dy the oriect groegan el e e ensnre?

B DOFF grnesac-ne e uned 1o spd iy that the swebed In s vmrighis Theld soay e
REYerenced by an 2xtarnal o109 m, A DEF stétemen, may Not appaar 1n an

absciute program,. Al OEF's must sppear &t the b&gu ing of the souwrce s &

which they make reference. A JE£ ‘g dentical to an ENT sxcept that 1he definsd

symbol need not be a program entiy wolne. It is parpissable to deiine a sybind

i e - "“‘~~M_4._, A R e

used in the vanabie neld of o JEF with an BQU sitgtament, (4.,

15 A R WA A TATIR 3 o eld) 1 Ao EBUR + 4 WM GRS PRI L 0N NP WY R

Zg
i
{
f
H
|
4
§
3
3

s
i~
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DEF -~ OFFL .

OUTO1 EQU /57
A waxtmum of 30 ENT and/or. DEF symbals

A REF pseudo-op specifies that the s bk
REF's may occur anywhere in a progrem. Symbois %gd-. are declared oS ext 1
by REF's may occur in a muiltiple ttam exprossion excapt as an m@d of a

 multiply (*} operator. Machine instructions which contain | Rm'od mic e

in thetr variable fields muat be of the mmrd Ol' iong igrmatq

R s

Conditional Assembly

A DQ pseudo~op has been provwmmﬁummwwmww ‘

salected source statements.

The statement:
DO L M,N
directs the assambler to uanmm m M lnes N times. The vamn 'mst

_within &e range of G and 255. All symbols uud must be prevsousiy

mm ofiima 1s:mﬂm'm zﬁ m be zero or oie; If Nis
omitted, it is assumed to be one. None of the statements within the mqu of the

DO can be another DO.

Revised Dec 70 , 2.5,1~
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- The mm Asuommor will Wi source statements whxch onqmate m wium

Y R

1 or 21, The remaind«r of Hhe' it muet be wﬁchad 1in relative columng,

{.e., the OF code "1 i 15 ewbar started in column 7 or 27. A maximum of §0:

aplursng of data 15 rea. and {nterpreied .

2.5.1-4 Revised Dec 70
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2.5.2 FORTRAN COMPILER

The GA 18/30 FORTRAN comptiler is given the name ¥ in the DC file, Thus 1t can

be losded into core snd exscuted by usse &f the contrel command:

SF

FORTRAN uses the foliowing lngical units:

81 Source input
LO Listing outpui
BO RBinary output

FORTRAN is a one-pass compiler and requiros no intermediate storags., The
FORTRAN logical unit number u in the FORTRAN /0O statemants (#.g., READ
(u,f} list) will reterence DBO% Jryical unit u. Ths usar may use the standard
assignmant described in table 2.1 or define his own assignments with the

executive command.

Su=fila,
The *IQCS contrc! card has o purpose and may be omitted. The user i3 advised i
w2 uae the standass TETS LU assignments, {Ses table 2-1) This procedure

permits anv syotem LUN reassignments to be effective for ail programs




38A001422

operating under the system,

Example: . .

tf $lun=CE
then READilun,f! list would cause dsta t2 be input from the card resder,
Note: The FORTRAN disk JEAD and WRITE opesations will always use logical
unit 13 which must be assigned to file DK {gsiandard ssgignment). The {
DK file is ths onlv unpacked disk file. The disk limits for the DK fle

may be preset to any arga of the disk. Sse section £.8.1

Refer to the IBM T'ORTRAN IV manual for commiler psage data {C26-3715-4}.
Note: The * control cards which are used o spacify compilsr opuions are

not listed.

_ Note: The *ONE WORD INTEGERS t3 the deifauit option wher not speciiied.,

@
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2.5.2.1 DBOS FORYRAN B

General Automation suppliss Mm kn:nry extensions ﬁeraeh alm
executives and operating systems. These routinss gsnerally are supplied to
permit access to Monitor functions by the FORTRAN programmer. This section

will be updated as new routines are mads available.

Array Characteristics

FORTRAN: en the 18/30 stores 1 amreye mrom oréor ‘That 1s, ARRAYH} refers
to the highest core address assigned tc the srray. Thisz arranqement is ocontrary
to the manner in which the machine and Monitor store data. In the following
extension discussion paragraphs special characters will be used. These char-
acters are defined as:

N = length of array {number of variables)

1Q = N+1 value to be used as subscript basa

FORTRAN Logical 1/0O interface

This subroutine provides access to the logical /O system of DBOS..The M: .
routine oper-ates in two modes controlled by the first argument. Detatls of L0

are dsscribed tn Section 5.0.

RBV"M D.c TQ 205.,2"3
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Mode 1 Data Transfer and Centrol
CALL FLIO(!, 7{IQ-17)
whare: : - R et re Rt
FLIO= nams of routing , g
1 = conttrol variabie for LRO™Y . T |
i = a dimensionad arvey, The flrat variabls in sfray | must gafines
tha length of amray 1.
f.e., JGQ-1) = jength in words

1(iQ-2 through 1Q-N) = Data - - g

This call results tn a call to LIO of the type: ' e
CALL LIO e - I Ce Ry ww"' g
DC (1) v |
DC I8 R

DC 0

Mode 2 Device Status Test and Return
CALL FLIO(L,])

FLIO= namse of routine s

I = control variable for LIO and must bs <0

M = @ variable which will contain the devics status word upon

 return from FLIO, . é
E
}

*

2.5.2-4 Revised Dee 70



CALL
DC

STO

The usa of

Example:

DATA

CALL

DATA

CALL

Note:

(BYT) cawenar acromaries, wec.

whis cali results in a call to LIC of the typa .,

variable car be definad in 2 DATA statesment,

DIMENSION J{(55)

J(S5) = 54

Example: To test status of logical unit 12

The status of logical unit 12 will be stored in variable K.

A TEST operation must be paerformed before the next read/write call.

e
)

]

FLIO requires thai a contyol yariabie "1 bs s3wabiished. This

o ?:

READ 54 binary characters into arsy | from logical unit 2.
IRASC/2}):aC/

FLIO(IRASC,J{55))

ITEST/ZF00C/

FLIO(ITEST K}

LIO returns immediately to the user and does not wait for operation

complete.

Revised Dec 70
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FORTRAN DBQS BUIXN Interface

'This subroutine provides a¢cess to the k?ulk handiing routine {(BULKW) in DRCS,
CALL BUIK(1,],K)
whers:
BULK= name of routine
I  =BUI¥N function {use DATA statement)
H = a dimensioned array such that
JIQ-1) = word count
J{IQ-2) = gector address
J(1Q=3 through IQ-N!} is data

| 4 = variable which will coniain error statusz on retwrn.
BULK waits for operation complets status before returning 1o the user,
Refer to Section 6.4.2 for a detailed description of BULKN.

Extreme caution must be exercised when 8 ing this subroutine. It is possibis
to write anywhere on the :iisk includinq areas occupied by the Monitor and fiias.

For safety, use FLIO or DEFINE FILE which monitors file boundaries.,

2.5.2-8 Reviged Dec 70



The Gk 18730 Core Image CORVES

__umbo loaded into coremmdbquzm Control commang:

$cIC

The Core Image Converter usas the following iogicel units to perform a core

image fle butie: . - i

El Primary binary input

SB Seccndary binary input {optional)

UL User Library {optional}

i System library

Ci Binary output

IS Intermediate storage (used to temporarily store object

modules from BI and SB)

SL Load map output (optional), missing subroutines 1m and
error messages

CM Operatcr massages

19237 Control command input. .




_ . 88A00R42A

The Core image Converter (Cmmthn furictions of fixing ralcoatabls
object code, linking togethar main pmwms and suhroutmas and prodne&u

an absolute core image fiie which &an tm e loaded from the diek MM
by the DBOS disk loader. All CIC cure image file builds are performed by m
two passes over the object datz. The {irst pass {s required to build a list of

| refersnced subsoutines. resolve the subroutine entry addresses ead cbtamn & E
'mp of wemory. During the second pass the exascutable cors image wt
file is produced on logical unit Ci {normally the WC tilel. thc that the GK:
does not load the executabls program directly into memory, nence all of svaii-

able memory may be allocated and used during problem program exscution,

The Core Image Convertes can aczept object program modules from up to four
logical files. The CIC will first reference 31, which must contatn the MAIN
_program as it's first object module and any number of subroutine modules.
Optionally, subroutines may de input mﬁ_"[ss} Both B! and SB must be terminated
by SEOD image recards {use $EOD command). All subroutines included in 81

and SB are incorporated into CI whether actually teferenced or not. The user may
therefore inciude object modules which wiil be used in place of standard lbrary
routines to better satisfy his reéuuements aven though they are not explicitly

called out from his program logic.

2.5.3-2 ' Revissd Deg 70
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The final two tnput files are subroutisg lixaries. [UL| (o
The CI will make multiple passas-oves:&.iikeesy. so satisty refarsnces . This

E'BOUND [lowEnign
“BOILD fsn}gm‘

MAP - The optional MAP commandst@v&desammymapot the raauiﬂﬁe m

image file.
b5 - The optionil BOURD cosmand sovides & mesns th orerids the defsult
. memory boundary values. These defaults are designed to maximize user core in

batch fob operation. The default value for each optional field is defined below.

| BOUND and the particular vaiue muet be spectiied,

iow -~ first location to be occupted by program.

- 8|y oF all of these values mey be specifited, howsver all values beiween the . .

Revised Dec 70 2.5.3



folitmving rules apply for determining default values.

. high - the last location ava‘ﬁahle to DBOS. {usually end of core).

wmm@a set to same value &8 high. em COMMON daxa is stm&%mckwds

CIC command. [s2 | and {m} 5

D command is spevified or soms fislkds arg selectively omitu

low - the first location following the DBOS resident monitor,

mmk

RaREIEYS nxv

WSKEL common - the origin.-of INSKEL common is dcﬁned by zhe &WM@G

,,,,,

(COMMON - size of common). {Note: INSKEL common data ts stored backm

in core. )

BUILD - The BUILD command tnitiatas core imageo conversion, nmhmm #

ity optional binary tnputs. BI wilkdlweye be |

2.5.3-4 Revigad Dec 70
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CIC Error Massages

Error Messages

CIC error messayes are output on SL and ;':refxxed by twc slashes {(//). Error

messages discussed in this section always cause C1C to abort,

Raevised Dec 70 2.5.3-5
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MESSAGE

e

MBASING AND REMENAAY ACTION

« o i LA A s et i

ACHECKSUM ERROR

{#CODE ERRGR

HPRECISION ERRCGR

//END OF FILE

/IMISSING ROUTINES

MCC ERROCR

{"RANGE ERROR

s

togleal unit ON

//HEEL

2 (s .
? {input ro
B4

A pacticuia: card imuge clement withln the obiucy
module is either missing, our of wyuence of was nol
;.)um.'iacd moely when gonersied Repemeas: &
olject racdule.

A card image contains & card 3y pe cods £ antoste.
by the CiC. 118 and 138 subroudar amder vu e ase
not procewsed. Remove the olres modsle Soor the

core image build.

A subroutine object module thpu rom emvnes AT T

SB has a precision code spreification differe:: fovar

thai of the MALY prograc Change Goo gredisior
-l

definition of the abiedt minduic s inclede e cowrer

object module.

N T e .2, Te e
Wwah FRCOUNIrAG T erER2d UL S 0T

I MOre it

3

routines refesenced but not incuded

specificd {npus fi

[*H

moduics and reatart the core imaer betld

A card image 7ecord which did not contain an astarish
in character posiuon ! was encountered before the
BLD directive. Indude or corrent CXT Chnirnd
Comraands.

The program being buiit is tos large ior the specified
core praa. The perameters specified on s BENE

staterens mav be changed if veed,

TIC Operator Messages (for paper tape input only)

When the CIC encourfars g $RAEL recerd the following messaqge is outpyl on

followed hv & type -in reguash

A B KR P €t

g
|
]

2.5.3-6
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2.5.4 SOURCE IMAGE EDITCOR

The GA 18/30 source image editor is given the name EDIT in the DC flle. Thus

it can be loaded into core and executed by the use of the control command.
SEDIT
File Usage

The following files are used by EDIT.

31 Source input

SC) Zdited source output

CC Contmol commands and insert lines
1.O Eaitzd scurce list

SL {f_f"n:ra! command list

Control commands (identified by sn "®@" 25 *he first charactar of a line) and
Insert Lines to the source deack are ali input from aovine CC, Blanks &rg not
parmitted in Control Commands. in the description beiow, optinna; elements af

a control command are enclosed {n braces.
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A file to be edited is input via device SI. SI may be assighed to the card

reader, & directorted mm fils (Bs,v zmn:) or & user file, Format:

$SI=CR

$SI=DS (NAME)

$Si=file (n‘aﬁsoﬂ
(bs—es‘)j

Editing commands are input from davieo Qg, asmny the TTY kaym cc

may be assigned to a devtceodm'tm ﬁm to&mabut may not not bem devaee 1

assigned to SI. Examples:

If SI = DS (NAME)

or = file |{(name)
(bs-es)

$CC = CR is permissible.




\ . |
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Editor Dontrel Commands

YA bt T e L s D AV BN e R A

- ¢ -~ - ~ SRS . S -, Sy o g iy gl PPRT L e s T T v o, o
Tor the foliowing, ihe charscier "YY or the averretor "N wmgat 2 how the
: n b < 3 Tooon fdoylon . N P ST T B T
et ognavacter. The chera orer snown is e dalavt, czee, winich »2i be

assuymed upon entranca to RRIT.

For =Y, the gsusrat=d sourse output will be precsdsed by 20 blanks, thus
permitting the szsembier format to ba gensraied without need of spaecing,
Deta already having the leading 20 blanks will be passed unmodified. For

B = N, the records will be passed unmeodified,

@O=H Online mode

‘

For O=Y, the On~Line mode wiil be enterad, with the additional editing

countrols describad below,
@L=N List contro!?

Por =Y, the full Edited Sources Quiput will be ilstasd o

ehanves afw Hsted.

i i B e o

[T
. . R S T
TS SN RS S b BT A R L ST TR T e e EATATS BRI v i e

A TR £ 0 Y YT TR, o 4,

- ESTREI s
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- @8=Y Sequence control

For S=Y, the listing will be resequenced while for S=N, the listing will retlect
the sequence number of the Source Input.
"

&c=
N

Cowe T

Fer Ce¥, the balance of the source input is copled to the output file. For

e, the output file is termmd at ite curreat position.

On Line Commands

When in the On Line mode, the following two additional commands may be used.
In addition, the line reached by an L + n option or by the following two options,

will be Jisted:

- Dsiste the current line and advancs to the next. : F

o+ Copy the current line and advance to the next.
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Editing Commands

o more lines to be inserted at the cm peaiﬂenafthe mpmgam

et} [ =]

@ Indicates lme is.command . . ™o
L is a 1-5 character label, '
n is the count of lines after L has been reached. If L is

omitted, n ig an ahsoiute iine number with the first line of the
program having n=i,
m is the number of lines to be deleted. {Assumed to be zero it

omitted.)

In operation, the source input is read and copiad to the output file until line
L + n is reached., Then if m is specified, m lines, including the currant line,

omittaed. the line

W

are deleted after which any inserts are input, If m i

L + n is copied to the output after which any iaserts are input.

diting examples:

Assume a freshly key punched deck is to be processad. The operator wishso

to iist his deck, with sequence numbers, make corrections and then agssembie
his program.
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$JOB

$COPY,CR, DS(NAME)
$SI=D3(NAME)

$EDIT

@L=Y

$CC=TY or SCC=CR

Eciting procedwre examples:

@iahel-3,1

@+2384,n

88A00142A

Place sourcé on disk

Editor source input from new {iis
Cali editor

List ali

Provide line numbers

Copy DS(NAME) to WS to produce
a seguenced listing.

At this point the operator may punch an edit deck or edit frecm the teletype.

To dajete a line at lahel +2 the edit command

To delete n lires at starting at line number 2384 the edit command

: ol

2.5.4-6
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To add a iine @ line 200 with no delete the edit command

@+200

data to be inserted, may include leading blanks.

NOTE
No lsading blanks are req;m'ed because “B" edit

command was = Yes.

To delete m lines starting at label + n and then make irsertions the ecCfi

sequence would be:

@‘abei +n,m

data records
data records
etc . . .

In ail ceses the master file DS{NAME) is copied to W8 until the to be edited

¥

Hue i-;incountered. At this point the edit functibxis specified are performed.

¥
The last record input from davice ¢C must be an-@CvN command.

2.5.4-7
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This operation will complete the copying of-the source file (DS, (NAME)) mﬂ

R
R ¥
R E B

alter the list status any time by @ b- Az this point the user may. mmbl&

his program to determine any additional source erors. This may boneeo

asé follows:

F]

$S1=WS assemblér souwrce from edited file

$18«=NO No intermediate storage required as source is already B L
| on disk | ‘ N "j‘
: [SB@NO‘] No binary output. ST # .
SA Call assembler k

The operator may now edit his soutce file further. If editing was accomplished

from card data add the necessary naw edit cards. Call the editor as above,

If editing was done from the TTY two alternatives are available.

1}._ Reenter all edit commands plus the new onas via the keyboard.

Comr the partially edited ma Baex oﬁS’tﬂAME) The listing produced

during the previous edit would be used for reference,

2.5.4-8
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Exaniple:
SREFLACE, DS(NAME)}, WS Edited iile to DS
i $SPACK,DS Compress disk file
SENIT Start next edit.

The card edit procedure is preferred. This method maintains one master file
(that which was originally copied) and an edit deck. Recovery in the event

of mishap is positive and simplified.

(nce a source file has been totally edited, it should replace the unedited fila.
Refar to example ahove, Tha PACK operation closes up the disk file by

removing the old source data,

2.5.4-58/-10.
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2.5.5 DEBUG PROGRAM

The GA 18/30 Debug program is given the name D in the DC iile. Thus, it can

he lcaded into core and executed by use of the command
$D

Typically, however, the DEBUG program {s loaded in conjunction with a program

to be debugagad:

SLOAD,D Load the piogram in the W fils and load D, Exscuts D,
$pname, D Load the program given the name ‘pnama’ in the DO file

and load . Exaocuvte I3,

DERUG uses the following logical units:

CGo command input

oM listing output, errar megsage cutput, secondary command
input

1.0 iisting cutput, command ouiput, error message output

Cl birary output

Debug occupies approximataly /700 iccations af high core origined at /7300,
Programs ¢ be debugged must not coCupy SiOrage sbove /7600 itruncated to

to raflact available core!.

Ravigsd Dec 70 2.5.5~1
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COMMAND FORMAT
A command consists of a one~ieiter of.aefatbr and one or more operands., Multiple
commands rr'\ay be placad or a line. The slash (/} delimits commands; the comms=
{,} delimits operands. No comma shcmld b& placed between the operator and the
first operand. A space terminaites thae last command, optional commenary may
ié’llow (for taletype input, a carriage return terminates tha command e no
space i8 required unless the user includes optional commentary.} Exampie:
Command Operand, Uperand . . . ,Operand/Command, Oper, .. .
OPERAND FORMATS
The following are the possible DEBUG cperands:
i. Addresses/Constants
An address/constznt consgists of 1 = 4 Z?é.axideacima!.digits, written asg
/nnnn, with an optional medifier of R,¥,L.P or §. If more than four digits
are input, only the last four are considered: non-hexadecimal characters
(other than modifiers) are ignored. The modificr may be placed anywhere
in the digit sequence and has the following effect on an address {n~t
applicable to constants}:
None wMemory address
Register buffer address

Disk buffer addrass
Limit buffer addrase

s

Program rsiative eddérsse
Sactor addrsss

192 B0e~ B gl V)

The S modifier 1g not allowed for certsin wpsrands,

LB Wk

L

2.5, 52
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Examples of operand addresses are:

3A location /3A or constant /3A

F3 register 3

31X location /3! of disk bu'ffer

AS6 sector addrass /A6

P43 program relative address /43

2. Address/Constant Fisld

An address/constant field 13 of the form:

a.

A pair of addresseS/’constants seperated by a daah. The modifier

of the second address is ignored {and may be omitted, it iz assumed

tc use the same modifier as the first address).

A single address; may be used when the first and last address

are the same.

The ietters R,X,L and P are fislds which are defined as follows:

R = RO-6
X = X3-13r
L = {(contents defined by user) L0O~1

P = contents ¢f LO~contents of Li

( Any reference to the letters R,X.L or P without an address consgtant

is interpreted as a reference to the entirs field.)

88A0G142A

o

2»53 S"3
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In the text which follews the lower case letters a,ca,rf,f,k kf denote:
a  address or constant, S modilier allowed
ca core address, no S modifier

£ address or constant field

cf - c&e field, no‘S modif&ef 3

k a 1-4 digit hexadecimal constant
kf double word constant
Refer to table A.
BUFFERS
Four buffers are accessible tc the user.
1. Register buffer. When control passes from the user program tc the DEBUG

program, the register buffar is set as foliows:

RC Instruction countsy

Rl | index register 1

R2 Index register 2

R3 Index register 3

R4 A register

RS Q register

R& Ca;T,’ and overtlow (bits 14 and 15)

2. Disk buffaer. This buffer holds one disk sector (320 wordﬁ).which can be
used as a work ares for disk modifications.
3. Limit buffar and Program buffer. The limit buffer (2 words) defines the

limits of the program buffer., (LO) ts the low program address and (i.1) ts

2.5.5-4
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the high program address. Fraper 'deﬁnigim_of ‘the Hmit butfer ‘allows -
relative references to relocatable program addresses. Thb 1imit buffer
is normally defined by the replacs conmnd e.qg.,

RL, 1092,2301 Low program buffer limit = 1092, high-2301
then P0=/1092 and P {buffer)=P0-126F=/1092-/2301
A reference to P100 woyld give the value of relative location 1182, A

reference to P by itself would refer to a field defined as PO-~-126F.
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DEBUG COMMANDS
Table A indicates allowable DEBUG commands and their function. Items in
brackets are optional. The notation (...) indicates that the operand sequencs
may be repeated. A more complete explanation of each command, along with -
examples, is given below.

1. Type 'T’

Ti,,fp. ... 0,

The Type c&mmand causas the contents of each location within a field

'to be output to OM. Any number of flelds may be specified following the

type command. After cutput of ail fields is complete, the user has

3 options: .

a. | Enter a new command.

b. Enter a carriage return (blank record for card input). The successi;ro
location and its contents will be output, i.e., if P52 was just
output, P53 would be output.

c. Enter a hexadecimal constant. This constant will replace the
contents of the last location output; then the successive location
and its contents will be output.

Options ‘b’ and 'c’ are available only when:

a. The type command is the last command of a sequence e.g. ,

P37/736,47,R3 (Print location 37, Type location 36,

47 and the contents of R3.]

2.5.5-6
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At this point R3 and successive locations can be modified.
Options ‘b‘ and 'c' are nct available :n the examplc below
T36,47-A1,/P52 - B
P reters to a command and is recognized a3 las? mmmm_wa
siash delimiter was piocessed.
b. In.the following example the letter 'P* denctes a program location
and may, wneretore, be nodified.
TS3,P4 (Type cortents of disk sector 3, ani relative
program location 1.)
An cxceplion to the last item may be thanged opiio:.
exists if the lant item retwrred to was a disk location. Example;
TP4,X3(,R3,825 (S25 relers to disk sector 25.)
PRINT 'P'
Py, Lyeee ot
The print comnand causes the contants of each location within $\e field
to be output o LG. No subs:quent modificat on is allowed. An exymple is:
| P30,R, 3326, 500-800 X4-9,P
which will pr.nt absoclute ore location /30, the entire register bufies
disk sector 306, core lo:ations /500-/800, locations /4-/% of the
Jisk butier, und all of th? program buffer. To print program buffer

iccation 30 tiec commanc PP30 is required.

2.5.5-7
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REPLACE

REkp kpeeoky o

This command replaces the contents of *f with the pattern K, kK, ...
.k, . ifthe pattern 1s shonter than the field length, the pattern is

repeated until the field is exhausted. (If '{’ is a sector field the pattexn

t8 expanded into the Hisk duffer {320 words}- aud the buftar is: oatput to

each secter in the fiald.) I no pattern is supplied, a pattern of 0 is

- agsumed. An alternzts form of the replace command is:

.Rcfa'c kl vkz- . lkﬂ

In this form,_ one copy of ,ﬁ;e.p;m_em»replaces the contents of the locations

. -Starting at ’c&’ﬂxamﬁes of the replace command are:

R61 Zero location /61
RX Zero the disk buffer
RS90-103 Zero sectors /90-/103

"R80 .4 Replace location /80 with /4

RL,1057,1A32 Define the limit buffer

RRO, 3 Replace register ¢ with 3.
RX,1,24,8 ‘Fiil the disk buffer with the repeating pattern
/1.,/24,/8.

R83,A2,B7,C4 Replace /83~/85 with /A2,/B7,/C4

2.5.5-8
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MOVD "M
Mp,.Py.. . Py p=f}.f; f;=sending field.
Move {; to {;. if the sending and réceiving fields are hoth core or both
diek, tha receiving {ield datermines the number of elements ta move, if
one field is core and the aher field 1s disk, the core {ield determinas
the number of elements, to move. Datz movement starts from the low
address. Examples of the move instruction are:
M70,80-A0 ' Move locations /70-/90 to /80-/A0.
M?O—SOO', 80-A0 | Move locations ,’76-,@0 to /80-/A0,
(receiving field limit control)
MP, 8501 ' Move the program buffer to disk
starting at sector /501.
MSSOI P Move disk starting at sector /501 to
the program buffer. Preset limits with
RL, 1,1,

nMS10,811-24 Copy sector /19 to sectors /11 to /20.

Noto:
The command MS5,S811-20 will copy disk sectors starting at sector &

to sector 11,610 12,7-13 atc,

2.5.5-9
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The command MS10,S11-20 above copies sector 10 intc each sectar
frr.;,m sector 11 to 20. The key point here is that the scurce sector {or
core location if moving core), is o‘nly one field length below the destina-
tion area. Each successive move or copy effectively coples the samé
inlormatiun.

EXECUTE/TRAP ‘X' .
elesf i e o). e

The X command format provides the operator with program entry address
seiection, trap address salection, trap leop count and exe;:ution SOnYso: .
The X command initiates program exscution by placing the conients of
registers RO-0 into their hardware counterparts. The vaiua of RO re-

places the instruction counter and is thergfore the point of execution,

To specify an execution address:
RRO,a Replace register RO with exacution addrass

X Execute

The X command may be written as part of the replace sequence,
RRO,a/X
To set up a trap condition the X command is {ollowed by one or two para-
meters,
X,ca.k
Execute from core location specified by contents of RO. TRAP at location

‘ca' after 'k’ encounters of trap location. 1f 'k’ {s not specified one i8

assumed.,

2.3.5-10
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After 8 TRAP is sncountered register RO is equal to the trap address. A

subsequent ¥ command will resume execution from the TRAP location (ca).

A series of Debug commands may be specified to be executed each time
the TRAP is encountered.

X.ca,k/c)/cy. e/

After TRAP at location 'ca’ execute specified Debug commands c¢j,Cjp.. .S,

The command sequence is executed before the trapped instructions are exscuted,
When control returns toc DERUG, RO is defined as the trap address, the trap

locations are restored, but have not been executed. The {cllowing rules must be

. foilowed in selecting a trap location:

z. The contents of ca and ca+1 must net be modified or referencec

during program execution. Contro} must pass to ca, net ca+l.

b. If the trap execution count is greater than one, the trapped ioca~-
tions may not be instruction counter relative (the instructions are

not executed in place). Also, the command sequence may not

contain an ‘X' operator if k is greater than one,

After an object program and debug have been loaded ($NAME,D or SLOAD,D) RO
e set to the entry point of the loaded program. Execution may be started

immediately by entering a X command to debug.

Revised Dec 70 ‘ 2,5.5-11




X

XA53

X62,5

XA32,A/PR/T54

X104/PR/X32/T80,R3

6. SEARCH 'S’ -

— GENERAL AUTOMATION, INC. e : i

Examples of the Executa/Trap command are:

E +

Execute at RO,

Set trap at /AS53, exscute at R0. Return to DEBUG
when the trap is encomtem&.

Set trap at /62, execute at R0. Return to DEBUG,
after the fifth encounter of the trap.

Set trap at /A3Z, execute at RO, After each
encounter of the trap, print the register buffer and
type location /54. Return to DEBUG after the trap
is encountered /A times.

Sét trap at /104, execute at RO,. When the trap is
encountered, print the register buffer. Set a trap
at /32, exacute at R0 (=104). When the trap is

encounterad, type location /80 and register 3.

Scf, kf)|,kiz|  Search for kf; .

The search command searches cf for kfl . Each match is output to OM,

If kf (a mask) is supplied, kf; is c;:mpared with the logical product of
cf and kfz, element by eiement. kf:t is a single cr double word constant.
A doubleword constant is of the form kj~k, where k] is the high order

word. Similarly, kfz may be & singie or doubleword mask.

2.5.5-12
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“f kf, is a Joublewcrd and ki:’z is not, then kf; is assuired to be of the form
k) -FFF¥, Examplec of the search command sre:
S100~500,AF =7 Search locaticn. /100 te /S90 for /ABRCD
SP,3781-4512 Search the pregiam buffer for the double-
word /3781, /43A2,
SX,15?,F!F Search the disk buifer for /157, Mask

each element with /FIT.

~)
-

OBJEC'T OUTPUT 'O
Octy i,cfzt ous l,ci ; [.kl Object output to CI.

| ny ¢ ’
Outj:ut the core flelds in 54 word binary object form:t to CI. If a core
fiel: represents a single address, it must be of the ‘orm 23-a;, otherwise
the address will be interpreted as the execution addrass k), The
exi:cution address may appear anywhere in the operand sejyuence,

If more than one exscution address appears, only the last is considered.

If the execution address is omitted, RO {s assumad, The DrBUG buffers may

he included as operands, e.q,,
01006-15C0,R,X
or if L is defined as 1=1000 and e=1500, then

OF,L,R,X

At a future time "the $LOAD,D will restore the user programad DERUG

buffers and debugging may continue,

2.0.8-13



| GENERAL AUTOMATIOHN, IRC.

B8AD0142A

This feature permits partially debugged program segments to be saved,

should the program be destroyed dt,;_t‘mgw‘f'ofaﬁhe\ next segment 8

simple reload of the patched program is possible. The program may be

stored as a directorled file also. ($COPY,WC,DC(NAME}) In this cass
$NAME, D would be used to reload.

SWITCH COMMAND INPUT. 'K’

The K command switches command input from CC to OM or OM to CC.
This command allows program modification commands to be punched on
cards or paper tape; by using K as the last command, control will pasa
to OM (normaliy the teletype) to a.llow further modificetions.

RETU}?I;I TO DBOCS. 'Z* |

The 2 command terminates the DEBUG program by returning o DBOD.

P

2.5.5-14
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T 164, ) - Ooaegat 46 OM, llow changes. -
TEANTR e T Ouaput to LP

REpR JRghtdy ] o Replace f with kg |{kpl- i &g}

- MP,JQP:LI«P,A‘!P-’ rf,fz . - T ':_ M{iuﬂfr}

Sesrch Tfor kf, witb mask ki,
Oct | <t 2}-..4.:{'“[ l.l i Obpct ontput, kﬂu.gcw;iga address
K Change command input

Z . Retura to DBOS.

a ' Addrgalcomm.'iddrcu may bave modifiers of
RXLP o 5.

= Core address. Same az a’, but § modifier
riot allownd coT

k- A constant

f Address/constant field of the form ay - #.
a, or R.XLP

Leof Core ficld. Same as ‘", but S modifier

not allowed.

kf Constant field of the form k or ky-ky
(doubleword constant)
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Contro! Couumand Insertions

Any number of ASCII records may precede the SQUM command (). Thess recerds
will be copied to or compared with the object fils. The inserted records sre nog
sequenced or titled. This feature permits annotstion or conirol commands 1o be

inserted prior to the obj-~t <ita.

et P S
ITIONS ars gRsira,

A special termination procaduie is providad if oniy insartion:

Example:

SQCM

-

> Terminate job after Insertion number 2.

Examples of SQCM Operation

2O TN

ars

2.5.6-4
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ASLUME & BINARY FILE IS5 ALRERLY Ve 8C ¢FRGW O30
TC GEHRERATE & SEQUESCED BACKUP OBJELY DESN o0

.08
353240

Z50={P ? 0 £¢
3CQCH i)
PMASGEL 8 PEOGRAH NED FROH L &Y 19

TG ¥ERIYY GEC

e
1o SEQUS 4 ASSEMAL TR DR FORTRAR SOURLE ¢li
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g 3
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bed

[ 3 ie-tel s KEQUENDE CuTPUY Tg P

Bra=ng

FLOCH CaLl, 00w

sTITLELOSG0:20-4 FIWE CHARRNTER YITLE. Five QIGIY SEC. MR.s IMIGRIG
THPUT wiLL TERWINAY: Ou LOURTE FILE tERDY SYRTINUNT

v g AP
g 3 3o

L33
GTH ‘ Calr SQow
FYLEOOOGE-10.2 LOmPARE LECX

T PROQUCE &4 YIT CARG DEE
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5208
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GMRLS. SIA"',Q’LLM;& Ausy

ouE we

x
T
-
-
vy
£

LE
2

A 5
3
NG STRTYErENN

BE OO

[
L IR EU‘LU ke 1MAGE FILE
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U §§ f )ﬁéﬁé’ﬁ&& 53117'0&3;3?' oM SR, - . - o . — s
‘“».W/ REAOOT4Z4 |

Te ALSEuBLE A PROGRA® AND PRODUCE A SEQUENCED Balxup
4. CARD BECK WITH TITLE AND VFRIFY.

A

2508
%4 1
[SQUFCE SYATEMENES FOR ASSEMALY; MUST TERMINATE WETH AND eFucs
2S1=2vA INPJT FROM w8 WHICH 1S aSw OuTHAUT
BSO=CP SEQUENCED QUYRUY TQ P §
CEQ Su. ;
F500H CALL SQCw ]
2ViTL.¢008LeB SUPPLY SEQ AND TITLE DATA + FoRwmAT i
$1S=CPR SET COMPARE FROM CR
$5QCH CALL S0CH
3T{TLO08Y. .0 SEQ &Nu TITLE DATA o FOHXAY
5. Y0 SEQUENCE A SOURCE FILE CONSISTING OF MULTISLE ;
SYACKED JOBS WITH MANY 3FND? SYATEMENTS 70 THE CP, ;
3J0R g
$51=CHh UNSEQUENCED SOURCE FROM Cf
350=4% SEQUENCED SOURCE T WS
$183NO SEQUENCESCAPY SHITCw
$SOCH CALL 30CH
>7irxfnnnglr TII4F 2 ANGH OF/ZSTARY :mg ggg gg 52
SQURCE FILE  ANY DECK OF CAKDS NOT (U ,
SECD TERMINATE FiLF 4% ?ch uw oaﬁ !E& DATA
ECOPY L WS, r P PUNCH CaRD DECK FROHM SFQUENCED FILE. INCLUDES 3800
$SI=wS SQCM COMPARF MASTER
£50=CP §QC™ CORRECTINNS YO CP
$315=CR SOCH CUMMARE FILE
15GCH capt gonw
CUMPARE 8S ¢ FORMAT DaTa
SEQUENCED SOURTE FILE wHiCH INCLUDES 98500t RECORD ;
MOTE: THE SEQUENCFD FILE IN wS IS5 MOV LISTAQLE, g
THE SEDUFNCED CARD DECK MAY HE LISTED wiih & SERIFS oF ;
COPY COMMANDS. ONE FOR EACH JOR., THE NFCR 4AY 8F ;
SYORED AS A SERIES OF UOBS 14 05, :
MOTE:  VWa¥ wrILE THE #WOLE FILE Has 3 CoONTINGOUS STOUFMEE ND.
I OSTILL CORSISTS 0F saNy InDiYiouas FILES. 9% FILFE ®AY .
KE COPIFD IN £ FRIMAY guT «AY MOT af :
IYORED # OS 1N € FORMAT, & SERIES OF COPY COMMANDS
YS RFGUIRED TO ST0PE ThE FILE IN & FORGAT SUTTERLE FOD
LISTING OR INPUY T0 THE PROCISSIRG. )
SCOPY4CoML CoBG e TITi COPY DATL A5 C FORMAT DaTA
SCOBY L WC. 0P COPY € FORMAT UAYA TO PUNCH
3
i
i
i
2
!
i
i
i
.é
wd
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LI
€. TG ASSEWBLE A PROGAAN: PRODUCE & SEQUENCED BaCku® {
CHRD DECK wITH TITLES AND VERIFY o STORE Iw DC FIUT !
]
$JOR !
%A i {
'EQUQCE STATEMERNTS, LAST RECDAD MUST AE &N ¢FuD? caggjj i
3SI=WR S0 INPUT FROM WaH P
$S0-#C GUTEYT YO WO H
$i%oNO KERL ACLPY .
$S0CHM Caby SLOW E
ETITLO00G. 148 TITL AND SEG., INC =): BYNARY i
SCHPYsC»9CeCeNCHTITLY SYORE SEQUENMCED IMAGL Ik DO FiLf. :
$LOIR0L ¢ !
2L g
$LS=OCITITL COMPARE OO F1LE Yo 42
S5QCM -
2TYTLOCHN:1.8
1o
SCOPY:Cowl (D DUTEHGT SEQUERCED BINARY BACH N DITK
215=CR (OMPARE YO R :
3500M TALL SOOM B
2TITL0030-1.8 G0 LMD ARE :
i
)
P
P
7 YO COSY AND VERITY A FAPTR TAPY OF AMY FORMAY i
$I02 g ;
$5i-FP VRGM PR a }
P50z wl 16 aC ; ‘
$S0CwH LoPY UNFORMATIED DATA TQ 0DISK o
>al I
$15=wC Pl
%S0CH YERIFY [ISK FILE P
el 3 :
$15zM0 i
$50=pF § :;
$5Y=uc I
BSOCH SOPY WO FELE YH PE i
$oll { §
$152PR i
$50CH YENIEY PUNCMED TAPE H
et} : H
THE DISX IMaGF In WC CaAN BE SYORFD A% & DIRECTONRICD FILE IN
DC AS SHMOGHN BELO¥. THE DATA IS NOGT SXECUTABLY 18 THIS FORM {
HOMEVER ., THIS PROVISION 1% YR STQRAGE ONLY ;
SCODY e To Wl e L DO INAKEY Gub ORMETIED Tasy T2 GISK §FILE
TG RECOVER THIS Fiis AnND FUNCH A PAPTL TAPE
; $SOR TO PUNCE A BACHUS SINARY SaPER TAPE sk YERIFY f
S8 1MaMT ;
SECG=PP f
b33 oy PUNCH HER TAPE TRON DO FILE 1MAMIS "
F2 i
8i%=PR
$S0CH VEREFY NEW TAPE. if Al EBRQGF OUCURS TE %Y ¥Ite
el TIPE CFeRQRY, RETURK TO SCKITOR CENVER 8§ $/R: amd
8 REFRY YERIFY 0% Pumlic WEM¥ TAPE,

A PR T AT ENRE e IVEN e B Wi e 1 e e

— SR

X d D 0 rd
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This command establishes the proper code in BULKN to handle the specifisd typs

digk. This command would not ordinarily be used in the uiility mode,

Core Size Assignment

where gize is one of the following:
8K - for 8192 wod n;emory
16Kk - for 16384 word memary

32K - for 32768 word memory

L S v

This command establisnes the upper core address limii for many programs which

execute under DBOS. The input value must refiect the actual availabls core in

i

the system.

Disk Flle Limit Assignment

$filelbs-es)

where:
file is the name of a digk file a¢ shown in takle 2-2.
{bs-es) Defines an area of contiguous sectors to be allocated o the
i
named {ile, The values bs and es area specified in hexa-
decimal.
2.5,7-2 Pavised Dac ~
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An accizacy {ailiure in a secior marks that sector as a “bad Sector”. The bad

83A00142A

This command is especially valuable when a cwrently definad file structure ie
found to be inadequate. Caution must be exercised when redefining files 1o no:
overlay a previously defined iile, Typicallfl, all files which follow the Ié 1o ba
redefinad must also be redefinad if they are to remain contigucus. A file may be
redefinad to follow the last weviously defined f{ile; howevar, the space vacated
is frequently wasted. Sectors O-FF arz raserved fov system use, The ordering of
isk files shown in appendix 3 has been sgiacied 7 minimize seak fime. it ig

RO BV DU A I SR e pugn i fiee £31 F. o . 2 F § g1 TRy $
preferabis to reassign all files following 2 specific file o preserve the wdicated

order, All moved files must be rebullt

Initiatize Disk

where bs-es, if specified, are the beqinning and anding sectors {in hexadecimall

1o be initialized. If the optional limits are omitted, the entirs disk {s initialized.

-}
Kl

gactors which are initialized wiil be cleared of all previous data and

5
e
8
&
3
i
]

ihe bhad secior takie, locations /66 1o /67

L
e
[¢]
o
Lé
Q¢

pot
Q
e
e
78]
W
o
-
®
ﬂ
=
S
G
fad
~
i
&
$Q
14
e
-
oz

of rhe Monitor, The bad sasctor table may be examinad by use of the Dabuo routine.

‘ The bad sactor tablc conglsis of word pairs which contain the bad gscior and i5s
alternate. A value of JFVVF./TFFE iz used for unuased werd pairs . r
! .
H
‘ :
|
; 4
i e <
N o 6‘:’ rt: -
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Define Initial and Standard Logical File Assignments

3lun=fils § (bs-es)
i

This command {s the same 3s yescriben in Secrion 2.4, 1 axcept that in SYSGN,

systein basic definitions are established. tYha define file command in S5YSGN

is used to astablish the disk resident lun/file assignment table. The tabic containsi

iwo aszignments for sach lun. The first assignment iz in effect immediately after

an initial system load from disk (1PL}. The second or Standard assignment goes

into effsct after a2 O command is proce ssed.

Preceduraily, all Standard assignments must bo made prior ‘o the wutial assign-

. 3 Y o~ pnmr e x e @ ER SN [ P R H A NN A - o p Syt b g
ments., The oo o aoling o ostaniard assigninert alse Lnes the initial

assignment., Generally. the same g assignment 15 satisfactory for both the

initis! and Stancard condition. In Wiese cases, only ne 'le assignment command

is necessary.

Example:

S8L=LP,

"

e i g N S A foan 3 - me ERP R § o o “ -
Swandard and initial sssignment 12 (o ling printer,

To {ores a special initial file aszignment for a lun

SSL=TY Initial assigament 18 TY which ovarides nrevious assun-
G 5 Trevious assign

R T A

ARV

W

e 8
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H
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14 )efnsuz AUTORATION, IRE.

1
BUARGI4EE
;
Write Monitor to Disk :
3
MON
This command writes the system bootstrap and monitor to disk. This tommend ;
must be executed prior to returning o DBOS.
initial System Operation ‘
; ?
]
5
$START

This command transfers conwrol to DROS. All modificatione made with any of 1he :

SYSGH commande will be in effect inmediaiely.
é
K
R
i
;
1
H
!

b
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2.5.8 BOOTSTRAP LOADER GENERATCR

The Bootstrap Loader Generator is used to generate a card or paper tape bootstrap
loader for stand alone use. The cperator may precede the gensration of an cbject

deck or tape with this routine. This feature i3 especially advantagseous o paper

tape users. This loader recognizes tyve codes of O, A and F only. The assembier, .

Debug and core image converter ocutpuis may ba loaded,

The Bootstrap Loader Genarator is given the name BOOT in the DC file. Thus, &
can be loaded by use of the command:

$BOOT
BOOT uses the following logical units:

80 - data output

15 - generate/compare input switch

OM - error messages

CC -~ operator input

Generate/Compare Controi

If §15=NO, BOOT will cutput an IPL format bootstrap loader to 3Q. SO may he
assigned to PP or CP. If S15%NO, then BOOT wiil compare the input flie as:gnad

to 81 with the correct bootstrap image.

i

Revisad Dec 70 2.5 He,
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frror Detaction and Corraciion

-

(On compare arrver, the cofrect image 1s ouisul 1D 8¢ and BRROR Ls outg

The oparator must reésponc afier sn 2rrorf with one of the following
G -~ contlnue
R - raread image O dounle chack o

when soror eoouyred.

montor.

I - tarminate and rahgn 0 tha

2.5.8.1 Cm’d Bootgiras |
The Card Booistrap Load

lpedsr may be re-entare:

[

gram modulas. Care must!

not be overiaid by the ohiacr program.

must be an even address.

+
S

o OM,

L5.8~-7

S R A
P, O DERRE

3

e

BN

i
3
§
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Load card reader with 3 card bootstrap/loader followed by one or
more object dacks, Ready. the card reader,

Set §Q inte the conscle data switches, press and release ‘Enter’,
set ‘{alt' switch off (up), presg and releasge ‘IPL’ {card 1

bootstrap/loader will be inputl, st ‘Halt' on {down].

Execute bootstrap at location § with data switch options.

&.

Press and reicase ‘Reset’, saot Q into the conscle dats switches,

, prass and release 'Enter”,

ey

set register select switches oif (up
Select data switch options
Switch § = load/execute option
Off = Load accr:;zéi}zg 1o switch !
On = Execute last compiete object deck loaded.
Switch 1 = load option

Off = Load and execute ons obiasct deck

On = Load multiple object decks
Both switches may be changed at any time during the sxegution of

the loader, i.e.,, if multipie clijec! decke are being loaded,

switch ! may be rege’ while loading the last oblacy desk o effect
o switch O may be szt after (ne ilast ¢ard in ths

execulion.

reader {5 inpul to effect axacution.
44

e e

o~
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¥
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¥ GENERAL AUTORATION, THC.

1/

¢. Set 'ldie/run’ switch to ‘Run’,

execute the bootstrap/loader.

3. Errors

a. Checksum errt or card reader ern¢

5

RBADOI4ZA

cress and release Step' to

$ . PTOgT?

conrdition, Correct error and ready reader to reinpul card.

Pross and i

b. Loader overlay seror . OCours

loader while ipading.

B

and retu¥iv: o 1A,

4. Core reguirements, The Bootstrap {firs

aisase step.

starting at ). After the bootstrap has

Q+1 to Q+39 are available to the user.
requires 14! locations, the las

is zero (nornal case) the loader will raside

‘ay location zero.

7FFH LOADER

Q18] b s

Q+39% Availeble after
foadey lcaded

r(\
#
L)

L)

(3+39

when abiest progran deswovs

Chocsae 3 sullatls

t cardi regueres 40 locations

igaded rha lrader, locauions

The ioader fcards 2 and

Cof which is G, the entry pount,

P P |

Available atier lcader
”\!3“{ i
e
b
LOAZER

in the top of core with Q

g

Y ST 20 AN SN A8 Ol AR Y B Ty b RTAR B P

Lt v s,

e 7Y AT A I A A

AR A BTN

> P 5.5 A R A AN

5,

R A LR
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2.5.8.2 Paper Tap» Bootstrap Loader Execution |
The paper tape bootstrap lcader may be loaded anywhere in core, Once loaded

the loader may be re-entered at location Q as required for loading sub
program modules. Care mugt be exercised o place the loader in 2n area of oof

which will not ba occupied x:ry the obiect rogram. The londingexecytion atarass

RIS o T o AV A AN

{Q) must be an even address,

The iollowing steps are required to load and axscuie o Bar . P
F
Loader at location Q: P
i
1. IPL or use ieletype bo ¢ (progra:nming/operations manual, 383A20121A, i
.
appendix G) to read loader into location Cr. 2 must be even. The ¥l | |
¢
procedure i3 described beiow,
L
a. Unlock the ‘conscie enable’ ancd 'WSPE® swiiches, sel all §
|
switches off {up) sxcept for 'SPO7, ‘idie', ‘halt’. arnd paper lape %
iPL channe S inormaliy ‘registar select’ switches B and 4], gress |
and releace 'regeil’,
b. load paper tape reader with ‘rubouts’ ovar read head. Ready the |
', 1
reader. f
P
c. Set O intc tha console data switches press and relaase 'eniss’
: o ;o1
P
gat ‘halt’ switch off {up), wass and release ‘IPL’ the entire P
loader should be razd stopping on the terminating ‘5 dpunch.
Set ‘haly’ down.,

kL B A

W
X

Revised Dac 70 Z.

e
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Execute loader at jocation Q.

Error

a.

b.

Data

Off

On

Core

Presg and release ‘reset', set Q into ths console data switchas,
set register select switchés off {up), Press and rzlaage ‘anter’,
Load obizct paper tape into paper tape reader/taletvpe. Set
‘die/run’ switeh to ‘run’, press and release ‘step’ to execute
the ioadear. if.no errors occur, loading will stop after an end
record (type 'FP’) (s encountered. The A register will ba zero, Sae
data switch options,

s

Checksum error, The A register will be non-zers.

Loader overlay error. Occurs wnen object program destroys loadear
while zoading. Choose a suitable Q (see core requirements).
switch options. Switch zerc is used as follows:

load another tape, return 1o step 2h.

3

execute last successfully iozded program. Press step.

it

requirements, The loader requires 175 locations starting ar @

through Q+175,

N 0 o T4 R A

L o LAl AN X U T AR e

LRI BT

Ee

B A

AL s M A AT

T R AT T e

TR

PR
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2.5.9 PAPER TAPE VISUAL HEADER GENERATOR

The visual header ganerator is suppliad in DBOS to permit labeling of paper t

The user may enter a series of characters which will be punched 25 a header In

ticker tape visual formiat.

The header routine 15 giver the name HDR in the DU file. Thus, it may be caliad
- . ri

to execution by the command:

SHDR

HDR uge the followiny iogical units:
OM ~  QOpem (O efror messagns
PP - Py N ’Zj .:‘Utp’fat

15 -~ Compare input via PR

e

{

3

CC - Header data input

i

_;.

!

Generate Compare Controi
{

If $15=NO, HDR wiil punth a header in visua! [crmat consisting of characters
input from CC prior to the terminating C/&, 1€ S15=PR, HDR will compare ithe tape
, i
in PR to the input data.
i

H

. . _ !
£rror Deteciion :
|

HDR will abort and rerum 1o DBGE (f the input tape does not comparz,. The message |
PROR 18 output to OM.
i

Reviesd Dec 70 .N80

PP G Py
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Character String Format

The fcilowing characters ars valid:

A-Z 0-3 (}. -/ and space.

Trailer may be included in ihe header by foliowing the last vral

with & # symbol. The special charscter @ will cause # rubout

-

B2RCQ1428

rame s I N

2.5.9-%

Rawvig

P

R

Dhag

o

S

A

STV e g e

€ L T e v

A e

e
N, NN

AR S T

Wi TP

LN AV RN 18 1 ey

B R

LV e el OIS

¥
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2.7 MEDIA DATA RECORD FORMATS

2.7.1 CARD DATA

"A" Format - 80 Holleriih chareclers.

.

ke ad £ - : » P [ . te 4 . et g = - o e . [ .
This format is the primary data storags unit for o wgyame aicted o the

— " [ B T . R NP T VDU . | -~ P R e, 4 ~ b ~
file. Eacl 5S4 word record contains an addrass and oheckaun. The chesksum

"C" Tormat - This format consists of = au..,ksbn iormat which reguits in 60

binary words per punched carcd. No address or checksum m appears in the tormat.

"D" Format ~ Not applicable i cards.

"B" Format - Assembhier and core image convertar 84 word pinary format (col 1 - 72}

Rl 31 OGO WY AT o5 8 P TR Ll
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2.7.2 PAPER TAPE FORMA'S

"a» Format - Formattad h3CH date rorords. Bach record must appaer as follows:

L, DATE TRAILING BLAMEZ {which ars omitied :

b DBO8} TR

The LF i3 not packed as purt of the data rcoed snd lasdar is slowed, A

maximun of 80 characters can be InLAR per record. A OR will terinats inps

end blank fill the remaindn of inpak duffer . i
g
|
“g" and “C" Foarmat - ia tees formeds tha Hret frevee containg g woed ouwst
for the fcilowing recard. Jata {5 packic twhn James par wird., Lsader is
1
Dets transfer terminateswhen the DBOS woed cuunt, 54 or 60 wordse iz raechad,
If the frame count is axlsusted befors the wird jount, the remainder of the input ;
buffer i3 filled with zerss.
:

%,7. B=iret
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2.7.3 DISK FORMA’E_S_

ata ts stored on d¢isk in four formats. 1115 genaraily . not acceptable to mix
tormats within files. fhe vrer o nid oo sider the for.m ¢ of dats to be copied
ro/irom a general wogpnne device  Keler v tanlie 2-2 1or implicit data type for
each devica,

A Formai -~ Davz srored 17 s forp on disk are in packed ASCII format,
Biar ks 2 e comprossad anc aach input record requires a variable amount of dis’.

strisge. An aveiage of 15 feenids are stTac ped sector.

E Format - The 54 wors hary storage fomal s the primary undiound

A $TOPY command or $DUMP command wiich raferences & DU or ithwary file
wili result in 54 word records ss output. {Tre user should noie (a2t &l no

time 1s a program stored on disk in Corc y.age icrinat . Tecton 2.7.4 diagrams
a method for oblaining o hexaqecimal dumiy OF & i eram ar cere irmage tormat.)

All loading operations wrocess the R" ormai ano 3adn record i checksummad.

five records are stor.d par sector.

C Format - Sixiy word binary re’. A3 rommat. Thig forsot cormita eacheoksumioy

data to be processad.

I'tve records are stoiel por sector,

o AL —— Y WP AR

<t
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i Format - Sector data format. Bach recoid conteins 320 words. Files consists

of multiples of di=k sectors. A file may be defined by itz name or its beginning,

bs. and ending sector es.

v e

PR

R A LA e

B a—————- e

2.7.3-2
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2.8 ESTABLISHING NEW FILES

A new file may be defined at any time as a function of the JOB stream. For

exampl e:
Si= {800~ . —}
$81=DS(800 1582),[}3

would define a directoried source file L0258, originad at sector 800 and terminating
at sector 1EB82. The P ontion defines the new 33 definitica as standard for
multiple JOBs, A temporary assignment is reset on occurrence of the next JOB
command. The user should alsc be awars that relcading the system, IPL,

resets ali LUN assigrimients to the basic set,
To add a ;ource deck to-the new file the command:
SCOPY,CR,IS{NAME)
will add the labsl NAME to he directary for the file and store the source.
Any definition »oi a file in terms of beginning and ending sactor establigsheas
new temporary or standard limits for that file. & subsequent rafaerence to DS in

the exampie above is to the file bounded by 80¢ and 1ES82 and not the basic set

of boundartes (S00-1'I'r).
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To veset tha boundaries of DS o & he hagic Lim'ls

$§1=08 (30C-FFF)

LVAL R b

The refevence to §I is for: rormatting only . The file DS i» the affociasd eniity

81 may be reassigned w oot sfiscting 29,

95 s

j 4 -

are shovld he axercissd wnsn anizrgin s & 4
C hould b ercissd whs ging a fila O not

P W R e R W OLSNACCU TATIRHI 1

overiay snother file. Considerabla disk epace s &VE vEliahie

c.utside the baitic limits for uses flies., Tha vaer may AR R LY
zil fiie boundaties &l vy vima.

?J‘.i E'.;

Usar libre-y filss mast me rerminated with an BOD bnags.

Exampie:

:
L
B
g
H
¥
i
4
H
<
:
H
2
5
5
2
¥
5
€
%

si=ULibs~eg, Aeting limite for user ibvary -
$i puild linesry dats veousds

Ry E e L BN

Source Staie mnis
LEQD closc fiie
*% ECOPY, WB L copy azsambliar gensratad Bulrouiineg
: e,%d £E00 o UL
3 ' v - R SENE 2 A PR, TR

F e
5 ey
.
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2,8 OB CONTROL FROM DIRECTORIED DISK FILE

< {
32,9.1 DIRECTORIED JOBFI
)
The directoried job file D7 {s funcrionally identical to ths 38 ftle, Dats is :

entered inte the file by use of the copy ecmmand, g
N o afal 2

B {ramell i, %‘

$COPY "5 Jfiley | bs-es {1'f , DINAME]
1 i‘j’;,jﬁ i
The use of & format is mendatory for job swring storage. {(Note: The fiile may be <

used for general storzge of any type csta when aot in use for digectoried fob

string storage. The DJ flis has an impiicit mode of A,

job strings stored in D] are invoked by assigning logical unit CC to D.

$CC=DJ(NAME)

The last command in the job siring must be a command which will transfer control

back to the teletype or another file in DI.

Banmple:
VCC"D; (NA«M S

$CC=TY or SCCT=DJ{HAMEZ]

Revised Dec 78 2,9, 1~

e LR AP 1R RN KNS

R RPN S RN

v

s

AR A

v



v —_—

grammed return te the monitor from an exaecyiing program,

CERERSL AUTORMATION, 1098,

H
:
%
;
®
&
{
N
_;:
H
t
:
£
i
?,
{
o
;
p

~s A o
DBOS monitor operation may be imtialized b heotstren lnsd § Aigs
racivn may se initialized by a boolstrep load from dizsk or

when the monitor is resident in core memory, by a manual interrunt or 3 nree

X T
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BOOTSTRAP LOADING FROM DI 5K

"% TEXERAL AUTORERTION, T,

monitor by executing the followine bootstrapping nrocs
g + F

Mak= the disk res ¥ ior initial program

o

1
e

Lo

&
s
o
¥
i
P
v}
et
Q
s
¥
jon
L

B

sk CONSOLE ERMAB L and WSFR ewi

" B2 memar crpdtmines s cbomas 1od Ta
switohes ON (L.QW.'L o Sl Draer gwitchos should bhe

Ff{un),

RUN/IDLE

N e o
i EWitenh §

et HALT {aown}
Press and release RESFET

) . p e ARSIV IR Sl <o L) L P T S
Reset REGISTER SULEDT switch & et

St RUN/TDLE switeh o BN

Prese and release STED

A P TR RIS ST A T M 4

A S i e

-

R e O W T s Bt A L3 OS5 g

esUmL

Lt T T ——

e
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Following step 4f the bootswap loader begine exacution and loads the
DBOS monitor and logioal 17O system into cora from disk and ransfers

conwrel to the moniior,

When the monitor bagins execution following this bootstrapping process, a

series of inltializaticn functicns ere performad:

1. Initialize channels, : ¥
Zeroes are placaed in channel address regisiers.,

Z. Set intemrupt addresses.,
Pointers to intarrupt handlers are placsd in the interrugR addressss .,

3. Unmask interrupis,

All interrupts are made operstiona).
£, Execute executive,
g
The system executiva is lcaded &rom disk and executed., (See axascutive
operation, paragraph 3.2.)
i
£
All standard logical unit sssignmenis are in effes: following bootsiwrap loading %
of the monitor except SL which is agzigned to TY, :
. g‘_
g
4

. N D T o .
LT S =

30101'“2
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3.1.2 CONSOCLE INTERRUPT PO THE MONITCR
The operator may interrupt computer aclivily at any time and return conrol o
the monitor by pressing the console interrupt switch. This cauzss the followineg:

1. The console interrupt handler wransfers conrol 1o the monitor.

2. The monitor assigns the teletyps keyboard as the OO devics.

3. Memery is written to disk beginning at sector 75.

4. The meszage ***CONSOLE INTERRUPY is output to the taletyos printas,
5. The monitor parforms the four initialization functions listed in subpera-

graph 3.1.1. Oniy the CC logicai unit assignment is reses,

T o R I AV INE LA

nanEner e

~nraw

T AL T T R N SO LT T DTS AW 1 a7

A

Steas

$3.1.2-1/-2
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N

TUEN TO MONITOR

f—

1.3 FROGRAMMED R

Lo

-3

LrOQYam Of processor:

1. Normal return, Normal return to the monitor 48 accoemplished b

tc MON., A FORTHAN program should use the STCOP statement -

any iogical files opened by the program bafore raturning to ths monttor,

2. Ervor return, Error retwn o the moniior i accomplished by a

MONE. This retumm is the same as & normal rauun excent

fe})

is cuiput on OM .

Upon either return the monitor writes the entire mamory o cisk and pa

the four initializaticon functions listed in 3.1.%.

noerro

wo methods are prov.ded ior returning control to the monitor from an executing

TALL 1o

1,

O e 8 A T O KTV D st s

S e

AL ey e o AR TP VN v PR TN 1

AR TN AR P

ARV A R YT i KN ST

T LI e T, T

Ny e S e
«}v i .3""1‘;,"“"(«



| GERERAL AUTOMATION, K.

3.1 .‘é PROGRAM RESTART THROUGH THE MONITOR

Monitor operations provide a method for restartis ng & user program of avsiam
processor, This is used primarily for program checkoul puipcses,. This operatinng
uses a program restart address established in the monttor at the tume & conscle

interrupi or error return situatian OCCurs.

3
s
|
<

— N v
PO rogram

LS. 3 K -
747 1g the monitor an

The zymbolic loc

¥ g vy s e g . PR PR et N
To perform a program resiars, the operszilor 2xeculos the foliowing consoie opara

OLE DrABLEY swiich.,

"u')

1. Unlock the CON!

2 Place the computer in the idle mode by sstilng the RUN-IDLE switch o

LAy

W) o~
and releasea the RESE

o
3

res

1]

switchses in the upnar

N

8]
[¥:4]
&)
O
-
2
3
%
-
=
~
4
[
fes
B
™
@
3
)
=
Had
e

5.  Sat the REGISTER
position) 10 seiacr the | -reginter.

atton of the monliuer: .

6. 3at the conscole data switch o /0074

. Press and release the LNTER switon,

8, Satthe RUN-IDLE swit E:n o RUN.

%. ?Presz and releasa the S8TEP switch,

oo
oty &L &

AN G0 i o it e e

L L MITVANIL MR TN T A7

TN T 10 N kA VS VR AR AR R TR A9

Rp——

AL

ERNRO———

LR ST LB R, e M T A P U

S RN O AL ST A
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3.1.5 MANUAL ENTRY TC THE MONITOR

in addition to the manuai restar: of a user-program of gysiem processay and
console interrupt , the operator may initiats moniior operation manually at

either the normal or arror opsrating level.

The foliowing steps achieve manual antry:
1. Unlock the CONSOLE ENABLE switch.
2. Place the compuler in the idle mode by setiing the RUN-{DLE swiich
o IDLE.
3. Set the HALT swiich to the lower position.
4, Press and relesse the KESET switch.
5. Set the REGISTER SELECT switches to /0000 ( switches in the upper
position} to select the I-register,
6. Set the console data swiich to /00XY . where ‘X' {s onsa of the [ollowing:
71 Normal console entyy. Achievas the same operations as a
normal return to the monitor
73 Abori console entry. Achisves the same operations as apn error

return of consola interrupt to the monitor,

Es
e

74 Restart consolis eniry. (Ses subparagraph 3.1.4.

7. Pregs and release the ENTER switch,

» -.t

, switch 1o RUN,

vt

8., Eetthe RUN-IDLE

%, Presg and reiesse the STEP switch,

o Py PRI TI

LR,

a3

fwn

(¥

g;-d
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This procedure transfers control o the sprropriats monitor entry point and initistas
monitor execution. Except for RSTRT (location 74} antry to the monitor transfers

control 1o the exscutive (gsee axscutive operations, paragraph 3.2).

3.1.8-7

VESA TR AT

T,

ek
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3.1.6 MONITOR FPIXED LOCATIONZ

£
81

The monitor contains a series of {ixed locations utilized as entry polnis (pravious

paragraphs) of 85 storage locations for pertinent program infcimation. These

]
2]
»
P
&
w
o
3
[
‘:‘1
o=
]
o
St
L]
&

L]
[
o

iocatior

Aol e e

N

2
i
¢
g
i
Y
:
3
5
g

semoma?

o R



o

@Eﬁ»’é’ﬁ«ﬁ AUVEFATICH, T,

Table -1, Storage Locevionn for Perifun:

ae Jaforeation

g
g
:
“E
I3
¢
R
e

%

2
32
LY l’n¢r '&

HEXADBOIMAL 3 -
LOCATION BLARE ‘ USAGE
70 kala Hormal gragram retuin 10 e mas PR
comired to e enevative. '
RO
k2 Hgemal congcle entry to the moniter to reansfer cowe
‘ woed te die ensuiiee.
72 i REINE Abort grogrem {ervor) crtey 1o the monitor (o teas
for coniznl to the exscutive,
3 CALE, RECHNE,
73 Alwers coneie snry 3o the menitor w wansfor can-
ot so the snoruiive,
i 74 BSTRY Cmursis sawy o the monler w0 foitdalise nterrmR
wittions snd restart the usor’s progyam aF rpsiere
PIDCERIE UL EOTE.
§ I or saved. fn crecs of progracs intereuss
#ins or erzoe rhmi, this locetion contains the sddsans
of the nemt Instruction following the intercupee
Issirucsion,
7%
%
TA !
: 8 5
4 ELS
' g8 LA
1

A B S T N N T M K AR R

z
%

TR R AP R RT

S VT M R TR O RS

A Y e 2 e

R PRI S TR DR A 2 B

PO R IR T AR DA L P 0 O TR FTG Y ol o5 T DN TSSO 1 o BRI S 450 B T
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B, poacnmes a2 e wo-ar s
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3.2 EXECUTIVE OPERATIONS

b et

Following entry into the nonitor (except for program or processeor regtary) . the

monitor loads and transiers control o the axecutive. The sxeoutive initializes
the I/0O channels and the busy indicators of the /0 drivers and then begins

3

processing conirel commands. Control commpands are resd from loglaal unfi OO,

When the teletype kevboard is the CC devica, ths execulive requests conrol

i

coemmand wnput by cutput of & line feed, raturn, a 7 and space on the telaiype

wrinter and waits for a key-in, {See subparagraps 2.2.1, control commands

input from the teletypewriter.}

§
i
H
i
;
¢

The teletype keyboard is the sgtandard CC assignment {see tablae Z-1) and

reteing this azsignment unlegs changed by a ‘Slun=file’ conlrol command {sub- i

paragraph 2.4.1). If wp CC device assignment i5 changed, the assignment
reveris back to the teistvpe kevboard under one of the ollowing conditions.
1. SCC=TY

Conirol command unit reassignment.

2. Console interrupt. i
: U

!

3. Any one of the processing errors or interrupt conditions listed in i 3
. SN i ¥

gubparagrapin 3.3, 3. P

The executive processes conire! mommands a3 described in saction 2, It does

iy
not remain resident in core rdwing execution of & user program of & svsiem A ¢
(!
cessor. It s reloadad by the monitor as needed 10 WOCESs COntrol Commai i

Revized Dec 70 ' 3,81/
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3.3.1 INPUT/OUTPUT ERROR MESSAGES

These messages are printed on the console teletyve printer

of devices which require operator action,
MLSSAGE:
tile NOT READY

]

file is a file name as defined in table 2-2, This mussage
device is not turned on or is not ready dus o a lack of phy

hopper empty) .

MESSAGE:
file ERROR

file' is a file name as Jdefined in tablo 2-2.

This message indicates & pioblem condition with the davie

1

to indicate the noxt action. The foliowing altsmatives

Following output of thic message, the system raguesis a ke

and reflect conditions

indicates that a

zical data {e.5, . card

Whnen the operator has made tha device READY, cperation resumes auvtomaticaliv,

3
n
[+

~
o
o
o
.
g
ool
N
At
=
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ACTION EEY -

-Rai‘ry the operation . | % rangn

Igncre the error
Ignore the arror, C return
proceed {continue)
Abort tha ;sfocess, Any other characier

raturn 1o the exacutive

R OR I 5 PR S F 0 VDTS

&
2

s LT il e A, B R T Y SN B T
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3.3.2 CONTROL COMMAND ERROR MESSAGES

88A20142A

tinuesg to read the next control command.

Thess messages are listed on the teletype printer and also on the 5L device (i

SL is not assigned to teletype). Upon printing these messages, the system con-

, Y*SYNTAX

w#*P L E(NAME) DEFINED

S*UNDEFINED FILE

**UNDEFINED NAME

**INVALID ADDRESS

*2INVALID CC

=*{NVALID LUN

directoried file. Change name of pro-

The statement is syntactically incorrect
The cutput file of 3 COPFY command

reforences an existing entrv in a

gram vo be copied or use REPLACE H

command.,

RPN

An undefined [{le name was specified,

The program (processor) specifiad in

z SNAME command is not i the 2C fiie%
directery . COPY program to 0C file o §
use SLOAD if proaram is in WC flle,
The 'bg-es' sector address or the
‘.Zocrlocz‘ memory address spacified
{s {ncorrect.

A CONTROL commeand was nol precaded

by & §.

An iiilegsal logical name & number was

specifiad, refar to tabls 2~1,

Ravisad D= - 7

B it L o B 1 W e e

PR

PR ——
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*«]LLEGAL OPERATION Operation is valid only for dirsctorisd
files. Correct file assignment or pro-
cedure,

#*PARAMETERS IGNORED  Notification only. A 'bs-ae’ was
spacified for a non-disk file.
**INVALID DELIMITER : A character 'other than blank, comma,
dash or parenthesis was conialnad in
the contrsl command. Corvect control
record or input corectly.
**UNUSABLE DISK PACK More than five defective sectors

| were encountered during digk initia-
lization. Retry initialization and/o

replace disk pack,

**DEVICE FAIL Disk error. Attempt operation again.
**DISK UNIT UNDEFINED Either the type of disk drive has not

been delined or the disk has not been |
ndtialized, Rafar to section 2.5.7

for disk initialization.

**CHECKSUM ERROE ! & checksum error has occurred whitle
copying the Executive tc disk, Check i

o

L sequence number on cards for coiract

order and retry.

3.3.2-3 ] Revized Dsc 70
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Lws

**CORE SIZE UNDEFINED

**MONITOR NOT ON DisK

**EXECUTIVE NOT ON DISK

l Bn attempt has been made o write the

Monitor o disk without defining the
size of available core. Rslfer to
se’ztmn 2.5.7, SCCRE.

An attempt was made to cole 'siart a
new s:ystrzsm with SSTART command prior
to writing Monitor to digk, Refsr to
santion 2,5.7, SWMON,

An aitempt was made to cold aiart o
new system with 3START command

orior to writing the Executive to disk,

I Kefer to soaction 2.5.7, SEXEC.

o

raere e e e et G s

favired Dac 70
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$.3.3 PROCESSING ERRORS

Processing errors indicate a fativre during processing of user pograms, Whaen
these occur the operation is terminaied and control iz retiwnead to the exsouliva
with CC forced 1o the teietype E:ayifzwaz'd, Singe memory 1s written o dish when
such a retum occurs, a memory dumap can be obtained using the PRDUMP cuntral

command.

Processing errpr messages ara listad mi the telatype orinter and on the 81
device {unless SL is assignad to teletyne).
*#PROCESSING FRROR. Control waz twansietrad to the monlior abort
location.
**LOAD ERROR. &n arvor osourred during leading of 2 system ;rrm:,"a oy
OF @ user program.
*ECONSOLE INTEREUPT. Tha console intemmurt switch was pressed,

e

{Sea note below) .

@
:‘J
o
ot
%
e
s
[
jo/R

*2YLLECAL INSTRUCTION EXECUTION. An oneration cods

in m, GE 18730 instruction get was enaounierad. (Sec note balow , )

i
v

2+ #POWER FAIL. Power to the hardware svystem falis helow minimurm lmit, i
!

{Se< note below.} 5
»2RESTART. Processing ls avtomaiice!ly regiaried oliowing powasr i :
'

:

o3 . .k
iSce ;r:c;’f.e below.; :

E

§

.%

{

¥

S - .
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**MEM PARITY. Memory parity check Indlcates incorrect read-out of a
memary word. (See niote below,)

«*MEM PROTECT VIOLATION, Attempt made to invade protacted memory.
{Sea note belaw.} |

**DATA CHANNEL ERROR, Hardware srror in deta wansmiselon, (Sae note

pelow.) L ¢

NOTE
in cases whers an arror condition or operator inter-
vention causes an internsl internupt, cthe message
**AT LOCATION XXX
is printed. XXX iz tha hexadscimal address of
the next inegtruction following the instruction at

which interrupt occurrad.

3.3.3-2
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SECTION 4
SYSTEM GENERATION

4.1 GENERAL

The GA DBOS is supplied to the user as a deck of cards or several rolls of
punched paper tape. All standard components for generating the systam are

supplied.

The ‘fgllowing procedurss are dasigned to make the task of system configuration
and generation as minimal as possible. The SYSGN gwogram cbnsists of a set of
uttlities which are used initially to build & DBOS, but which may also be used
for later modification of the system. The foilqwi.ﬁg paragraphs detail the ztsps
which mﬁst ba execuied and in what order. 'Z‘hcm‘@ steps which arg optional are
hracketed and may be executed in any order. Refer (o section 2 for detatls of

SYSGHN utilities. For paper tape procedures skijp tc section 4.7,

4.1.1 CARD SYSTEMS

The following components are included in the supplied card deck and appear in
the following order:
b | Bootstrap program
2. . Monttor, logical I/O and asystem generaior
3. Executive
4, Standard processors (order is arbitrary!
&. Assembler

b. FORTRAN compiler

Ravisad Dec 70
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o

ARCCTY

ﬁ?ﬁxx.m (OFTIONAL)

I
. SLDIRLB (OPTIONAL)

/ﬁmmg \OPTIONAL)

e

{ /SLDIR.DC (OPTIONAL)

_gpem

4 ..1

P - v
}r OPTIONAL CUSTOMER PROGRAMS
$COFY CR.DC(name! (COPY OPTIONAL CUSTOMER PROGRAMS) E ‘é‘

GA SUPPLIED LIBRARY (LAST CARD IS $EOD)

A SUPPLIED PROGRAMS

b scered

EXBCUTIVE

$DP= 1100 11FF) (OPTICNAL:
$8XEC,CR.R.DP(12-27) (OPTIONAL).

$COREsize (OPTIONAL)

$DISK type (OPTIONAL)

- MONITOR, LOGICAL 13 3YSTEM
AND SYSTEM GENERATOK

BOUTSTRAP LOADER

Figuse &5, System Generation Deck

SUN
22 €

2
.
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88A001422 ﬁ:
i
¢. Core image converier

d. | Editor

e. Debug routine

f. System gesneration utiifly
g. Sequence/compare utility
h., Bootgtrap ganerator

i, Header generator

5. System library

EBach processor is in absoiute formm,v directly storsable into directorisd flles.

The following paragraphs describe the proceduraes {or gaenerating the disk system

from the suppliad deck.

R

rom

A | AT a3 I AR 1

- kavised Dec 70 401374
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4.2 CONSOLE BOOTS I PROCEDURE

To nitiate sys* n. geonerstion, the operator evecute the foilowing steps:

LOoad e system on the card reader and make the reader ready.
Unlock CONSOLE ENABLE and WSPB swit~hes.,

Set the following switches ON {down!. All other switches should be

~OFF (up).

a, RUN/IDLE

b SPO
e REGISTER SELECT switches 8 and 4.
Jd. HALT

Operate the foliowing switches in the following order:
a. Press and release RESET
b. Press and ralease ENTER

c. Reset ALY (up)

d. Press and rolease [PL
e, St HALT vaown)
f, ‘Press and release RESET

g. hezot REGISTER SELECT switches 8 and 4
h. Press and release ENTER
i. Set RUN/IDLE switch o RUN

i, Press and relesase STEP.
NOTE

At this point control is transferred 2o the bootstrap program,

e,




& | GEREAAL AUTOSIATION, ING.

588001424

4.3 BOOTSTRAP PROGRAM EXECUTICN .

Execution of the system generation bootsirap program lcads the system
gensrator/ monitor/logical /O segments of the system from the card reader
inte oofe. When this loading is complete, control is transferred to the system

genaraior.

. -If the computsr halte during this loading process, & checksum srror has

G MBI 7 AT XA WKL

occuired. No messags is printed. To recover from this situation, the system

gensration must be beéun again wiith the conssle bootsirap procedure

Y

{naragraph 4,2},

S NPT TV R R AN, A S

M L
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4.4 SYSTEM GENERATION EXECUTION , |
When the bootstrap prograﬁ transfers control to the system generator, the
f:;llgwmg‘ message is printad on the teletyps printer

BEGIN SYSTEM GENERATION

The system generator then waits for an oparaloy response.

Your basic steps are invoived to accomplish system genaration.

o

1. Define hardware and exscutive storage.
2, Define DBCS characteristics,
3, Storage of Monitor.

4, Loading of processors.

4.4.1 HARDWARE DETINITION

Enter the following commands through tie teletype keyboard. {Sse section 4.6

for card contro! method. ) ) i

$DISK, unit 1341, 1344 or 1345

;}
SCORE, size BY., 15K or 32K .
$IDISK intiialize entire disk ]

4.4.2 STORE EXECUTIVE

4 . T AR

Enter the following command:

SO T R URARRTS e i SeAA AR O T eeam

SEXEC,CR,B,DP{12-27)

RVp——

TwiEa S

» Revissd Dec 708 4. 4-1
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when loading is complets control will be returnad to the teletypa. Enter the

following command:

SDP={1100-11FF)

4.4.3 DBOS CHARACTERISTIC DEFINITION

The monitor suppiied with the system is complete and ready to operate. The
iogical unit assignments in affect after a $7OB command (s processed are
detalled in Appendsk F. The a;sstg:nment of logical unit SL is o the teletyps
éft.er an Initial Program Load operation and prior o sxecution of a $JOB. The
standard disk file assignments are outlined in appendix A of this manual. In
some cases, however, the user may reguire a different file smuctura of logiesl
unit definition. For eo;ample when the line printer operations are included, but
7o line printer is present, these operations must be removed by file redefinitien.
The follovﬂng commands are all optional. If none of the options are ﬁesimd,
#kip to section 4.4.4. |

U silelba-ee) IR change disk file limits

Shmam,e-{bs—es] P o - change initial and/or standard logical
uniy essignments

4.4.4 STORE MONITOR AND EXECUTE

The fully configured menitor is written te disk by use ot the following command:
TWMON

This command writes the system bootstrap and menitor to disk.

Tty Des. T

LN
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Initial System Operation

SETART

This command transfer control to DBOS, All modificaiions made with any of the

SYSGN commands will be in effect immsediately.

T R T AN

o

4 Cinamey

ko vl Dee TU : 4, 4-37%
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4.5 COMPLETION OF THE SYATEM GENERATICN

The generation of additional slements (procestors) inte DBOS {5 e function of

the axecutive. Therefore, after the sxscutive hes been read into core ang F23.a ]

cessfully written on disk, exscution of the axscutive beging.,

Control commands (secﬂcn Z, paregraph Z.4) to the executive are raad frow the
systsm generation input daviée (card reader) pw:;sc’%;ag aach pa'ocemmn The

- appropriate commands are supplied with the systsm geck. A many [ROCssSsors
as desired may be generated into the system st thiz time if sach i preceded by

a properly configured COPY command,

Enter one of the following commandas to inittate loading of processors:

S$CC=CR for card systems

L
s AR N i e B S

$CC=PR or TY for paper tape systems

The user may store programs in the dirsctoried object program file, DO, and

create a secondary library, UL. Refer to saction 2.5.3 for detsils of TIL usege,

[

EE

Revieed Dec 70 ’ 4 el
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4, Enter the following commend via the :letvpe kevbosrd:

S N SRR T P

$CC=CR

§. Control will return 3o the aletvps whan genars  complata

e S

i

RN

ot

o me ey

i-\rﬁfb)"_ﬁ\‘.‘??)‘»lrtv‘r', 3
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.2 CONSOLE BOOTSIR/LF - PROCEDURE

To nitiats sys' :n gonoration, tno operator execute the following steps:
L. Lond tie systemn on the card reader and make the reader ready.

2. Uniock CONSOLE ENABLE and WSPB swit~hes,

3. Set the tollowing switches ON {down}, 41l other switchas should be

OFF {up}.

| a.  RUN/IDLE
)
h. SPO
c, REGISTER SELECT switches R and 4.
Jd. HaLT |
4, QOparate the foliowing switches in the § silowing order:
a. Press and release RESET
b. Press and release ENTER
c. Reset ALY (up)
d, Press and release [PL
2 Sut HALT (down)
f. Press and ralease RESET
’ $.  hesot KEGISTER SELECT switches # and 4
. Fress and release ENTER

e Set RUN/IDLLE swiich to RUN

:

i

H Press and release STEP, ’

NOTE ‘

i At this point control is transierred to the bootstrap program. i

D——

meih A
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2.3 BOOTSTRAP PROGRAM EXECUTION

Execution of the system generation hootsap pogram inads the systam
generstor/monttor/logical 1,0 sagments of the svstem Gom the card reader
into cofe. When this losding is complets, conirol is wansiared o the svstem

generaior,

If the computar halts during thiz lceding process, a checkaum esyor has
cocurrsd. No message is printed. To recovsr oz this zituation, the aystem

gensration must be begun again with e console bootstrap procadurs

>z

{paragrapch 4.2;.
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4.4 SYSTEM GENERATION EXECUTION
‘Whan the bootstrap pr«:graﬁ transfers contrel to the system generator, the
foilowing message is printad on the teletyps origter

BEGIN SYSTEM GENERATION

The system generator then walts for an operaioy r2spunsa,

1.

four basic steps are invoived to accomplish svsiam genaration.
1. Deiine hardware and exscutive storags,

2. Define DBOS characterisyics,

4.4.17 HARDWARE DEFINITION

3

for card control method. )

$DISK , unit :_._'_“__é_z TEEA or 1345
SCORE, gize - BR, 16K or 3721
SIDISK nithalize antire disk

4.4,2 STORE EXECUTIVE
- Enter the [ollowing command:

SEXEC,CR,B,DP{12-27)

882001 42A
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When loading is complete control will be retumad o the teletyps. Enter the
fotlowing command:

SDP=(1100-11FF)

4.4.2 DBCS CHARACTERISTIC DEFINITION

Tha monitor supplied with the svstem is compinie and ready 1o operate. The
igical unit assignments (n affect after a $JOB command ts processad are
dewniled in Appendix ¥, The assignment of logical unit 81 is 1o the telatype

aftar an Initial Program Load operation and grior 1o axecution of a $JOB. The

w&nﬁard disk file assignments are outlined in appendix A of thig nanual. o

Lo}

zome cases, howevar, the user may require a different

The following commands are 21l optional. If none of the owutions are éaahm’,

o pxo section 4.4.4.

ssilelbs-or) charnge disk file Hmils
wnmmﬂlaibs—es} P change initial and/or standard iogica

Wnit aSsignimants

4.4.4 STORE MONITOR AND EXECUTE

SWMON

T™his command writes the zyztem hootstrap and mosiior (o disk,

"~ 86AD0142A

tle structurs of logicsi
unit defimtion. For example when the ling printer operations arg included. but

n itne printer is present, these operationg must be removed by file radefinition.

fave

The fully configured menitor is written to disk by use of the {ollowing command:

R :nammuni

R TA D AL AT

3

L ZATTR o wa ok
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4.8 BOOTSTRAP PROGRAM EXECUTION

P INZ AN ATVIL 0 S DA M R

Execution of the boatstrap program loads the Svetem Gensrator/Monitor/Logical

/O segmsnts of the systom from the paper tavs rasder into cors,

When the program hag been losded into core, a WATT at iacation /10SP will oocur, |

Lq,er,m%ugﬂa. At this point, set REGISTER SELECT switah 4 down, I the register indlcatory

. 3 )

X % ool _ 7

f ofoy yex disriay all zeros, the lvad was succests
N

LR

P
;:5‘
el
1
&
P
et
¢
>
P
¥
«2
Al
jol)
o
Tt
G
i
:‘;}
0
Py
~
7
Jou
&
[+
)
o
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4.9 SYSTEM GENERATOR EALCUTION N

%

o

When he bootstrap program iransiers gonty
foliowing r’eﬁaa'gv is printed on the valetvos prinusy
BRGIN SYSTEM GENERATICWN

j CC=PR

P

=]

he following commands mus

FDISK, unit : v
N o 3 a2 e 3
3CORE, sige 32
STIISK entire

cemon Pf en

Cxe culive wwimal oelace~
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4,10 LOAD ING THE LXECUTIVE TAPE
Load the tape labeled 94700138A03, Execulive nto ins fape

blank leader following the title under tna read head,

Tater the following command via the teletype oy onard:

SEXLC,PR,B. OIP(12-27)

P
5
-
T
3
b3
D
(93
“
s
—
X,
@
i
[62)
>
w
[v]
™
=~
a
3]
[
-
b
G
3
-
oy}
0]

2. if a chocksum error is encountared wiils reading this or ¢

2

cessor, *he mesiage!

R (CHEBOKSUM ERROR

~ - O R N R Fas agee ek o
15 printod on toe teletyie printer, o ne oLy allainagiive

N
v

that particulor tap

7

the ina-ding procsss ior

3. i the Ceweculive was successiully wrinten to disk, (ne

I d
Wv-’

aader wit

e

ﬂ‘i

sy other

DI

wiil then print 2 guestion mark anc wall for operaicr responsea,

Enter the iollowing command:

$DP-(1100-117F)

" o B T £ S ARSI T it LS £ O I RS e i)
e
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4.1%1 DBOS CHARACTERISTICS DEFINITION

The monitor supplied with the system is compleia and ready to cperate. The
Jocical unit assignments in effect after a $JOB command is processed are
detatled in table 2~2., The assignment of logical unit 8L {s to the teletype alter

an IPL operation and prior to exccution of & $JOB. The siandard disk file

assignments are outlined in appendix A of this manual, in some cases, how-

.

- ever, the user may require a ditferent file structure or logical unit deiinition,
{For axample that the line printer is includsd and must be removed from operation
by file redefinition if not present on the object system.; The following commands

are optionai, if none of the options are reguirad skip to section 4,12

Stile{os-es) change iisk file limiis
-
Slun=h e%bs»es-‘ P change ingical uiit asstgnments
: ]
4
Fevised Dec 70 A Tiw1,2
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4,13 COMPLETION COF SYSTEM GENERATION '

Section 4.5 describss the general procedurss for completing system generstion,

Syo¥

5,

The procedures for paper ape gensration differ on slightly from those used for

R ———

i ]
A y ‘;
i
~ separate contrel command miist be entersd via !
H .
230N IPocessor obiect tape
F
SCC=FR |
Tapes supplied in mora than or part must in order {(FORTRAN !
) i
ey X - P 2 n = e 1o 3 o H
compiler - parts 1 and 2). The system library must be processed last, £
i
j
;
Refer to section 4,5, !
N 3
;
i
!
{
i
;
1
‘
:
§
: 1
i r
i i
! :
:
i
£
&
o
!
1
bt hy
! i
k] S ot

Revisad Dec 70 G 1%a 1 /9
. Mg A e N



e @ GENERAL AUTCRATION, IHC. .

§BR0D1428
4,14 DBOS CONFIGURATICN KIiT
The DBOS Configuration Kit provides the means for aliering DBOGS 10 suil an
installation’s particular input/output structure. The following capabilities are
]
i . .
i inciuded: P
i
1. CAdd or remove standard /0 device drivers.
' !
2. Add usor writien device drivers for any 1/0 device. ' i
3, Include a second system disk buffer for increased disk ransier i
b
i
i [
4, Add disk files. |
¥
et
The Configuration Kit congists of the folloving cn car s or pepei wape:
1. The System Monitor ireiocatabie obiect, |
: N i
: 2. A library of standard L/C device arivors and monitol Comnponents ;
{relocatable object}. : !
3. A library containing 3YSGN components and the DERUG subroutines :
{ralocatable object).
4. The configuration subroutine CONFIG {(scurce!. CONFIG is & pordon of :
the Resident Monitor and contains: |
, i
: a. logical Tinit tak'» :
|
! b. Physical iJuit table
: ¢, System digk packing bufiars. :

GEARATIGE S CLEL A L R AR P 4t e

e
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4.14.1 LIO OPERATIONS

All input/output under DBOS is performed on logical units. A logical unit is

known only by its logical unft number or 1ogical {unction name. Legical function

names are permanently equated to & correspending logical unit number as listad

e o o v on e 4 o m

* béicw:
CC = logical unit G0
Sl = logical unit 01
SO = logtcal unit 02
Bl = logical unit 03
BO = logical unit 04
.0 = logical unit 05 .
18 = logical unit 06 2
OM = iogical unit 07
Cl= logical unit U8
LB = logical unit 09
SL = fogical unit lQ :
UL= logical unit 11
88 = logical unit 12
There are tnree additional logica. unis iveluind n the cotandard system. These
mav only be referred to by thelr nembers (123, i4, and 15). b
S.34-2 . Revisad Dﬁs{c 70
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.

When LIO processes an /O operation it connacis & logical unit number o

name to a device driver in the following manne::

i. Given a logtical unit number {00~ 15} or logical unit name {OC , 8i,0tc.)

refar to the Logical Unis tébie for a pointsr associating that logical
name/numher with an entry in the Physical Unit table,

2., The entry in the ls“hysical Untt table will contain the address of an
/0 List whicn definas the opseration.

3. The !/O List contains the address of a logical unit driver (a program

which performs the input/output {uncticn).

4. Control is given to the logical driver for the operatiorn. Communication

between LI and the logical driver 1z mainiained via the [/O !ist,
5. The legical driver may in turn call another program, the Phvsical

device driver, which actually operates the davice., The logical and

sl

e v e

3

i
physical drivers also communicate via the [70 iist,
, ‘ . v v
The physical driver is the lowest level program in the chain. It may be usad i
by many legical drivers, A logical driver may be used by many L0 lists, An L/C

i
list may be used by many logical unit names/sumbers. i
The functions of the physical driver may be incorporated inte the logical driver, L
. ’ & i
'; -

tizus sitminating ths need for 2 separats physical driver. 4

i

e g
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functionally replacing an existing shysical driver, Howevar, this approach
réqiairas more core than writing a single /O driver. The /0 list contains
parameters for both looical and physical drivers. Some parameters may e |

b
omitted if the 1/O driver is coded as a single cntitv.

NG R 8 TN A TR,
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foo .
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4.14.2 LOGICAL UNIT "A3}' S

P unit asswgnments aad apnears

The Logical Unit Table contains ordersd logics

a8

LNMAX oC LUTRE-LUTR Nuvatiar of

LUTB DC . /ppec Phveimn! Unit Tab

, G
! YC /’p Yol % Ly
K b Vo . S 1 !
5 e
. i

3
. i
o L §
gk
B [
£y o A e Fy. .

DC @ assio

%

LUTBE EQu | P

The pp and cc are, 1espectively, the permansst and Cwreny assignreis Of *
logical untts to Physical Unit Table entries. Therz is not « ons 1o ono

| . | | ;!

correspondence between logical entrigs and prysical antries. The sronsdard ; g

E

system contains 16 logical unil entrizs, if mooe are Gasired, it is agosegary s

only to add additional entries following ti Ferm i

s

De /ppoc

where: ¢
‘ i

‘e = a value sgual to twice tne p*v»ﬂ cnit tabie onley ¢ ‘

d
i
r
o
O
%
o
R
o
=
P
-~
o]
e
o
%
—

number 2o which this logical unit

assignsd ({.e., 1f the of rsical ecuy numbar ig 18
{
i
. - oy gl il
this value iz 4%} i
¥

'

;

‘

£

&
X
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REF na mel
REF namaz
REF name

3

It is advisable to not remove U replace entries in the table. New entries should
not be inserted between existing entries but rather at the and of the table.
Tiris prevents the necessity for altering the Logicai Unit Table for standard

f agsignments.

1f, howevsr, it 18 desired tc alter the sequence of the Physical Unit Takle
by replacement, removal, or insertion, the !ollowing conriderations apply.
1. The system dummy must be maintained as entry zero.
2. The third entry must be ,DC.
3. The sixtﬁ entiy must be .WC,
4. The deflections in the Logical Unit Table must be coordinated with ths

new Physical Unit Table sequence. (See Logical i/nit Table.)

.. ot L e - weTen
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4.14.4 1/O LISTS

An 1/0 List is a block of data which acts as the link between an 1/0 request,
ine logical driver, and the physical drivar performing an 1/C operation.
When adding a new driver an 1/C List must be ingerted into the library 10
correspen? vt an antry in the Physical 1Tnit Tahle, Neote that appropriate
REFe and DEFs must appear’ in the Physical Unit Table. i/0O Lists, and

drivers to effect linkago.

See figure 4-2 for an outline of an 1/C List. The parameters are axplained below:
M9 Physical List Busy

Set/Reset by physical driver

C - not busy
# G - k:;usy_

M1  Physical Driver OPCOP

The OPCCP parameter may be used o specify the address of a

subroutinsg to .be executad by the physical driver when the operation

requested cf the physical driver is compiete. if the parameter

contains a zero, no OPCOP subroutine entry 15 specified .

if the value of the parametsr is non-zere, the physical driver agsumes
the value to be the entry address to a subroutine. The parameter sand
to the OPCOP subroutine is the address of & word which containg

the address of the /0O List which acfivated the physical driver

Lavised Dec 70 ' - ALl
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omceen

=

DEF
name EQU
DC
DC
DC
BSS
DC
DC
DC

sical Driver

Parameters

Phy

5‘;@ SENERAL AUTOMATION, ING.

name

v
poOpCo
pbusy

(Y3 ]

QO %

v .

(MO)
¥
(M2)
{M3-5)
(M8)
(M7}
(M8)

8SA00142%

[,/O List name

Physical Driver List Busy
Phyeical Driver OPCOF

Busy Location in Physicai Driver
Unassigned

Paysical Driver Brror Cods
Conirci Parameter

Area Address

o DC  lopco o (LD) Logical Driver OPCOP
gl DC  driv {L2) Logical Driver Address :
. o T
Bog pCc Tt {(L3) Legical Driver Error Code :
e - v & v : 3 . ™~ o ok P ‘
q E DC (1.4} Logical Device Characteristics !
A pDC 0 (L5} Logical function Code $

o) Qo .

. \ C . . . e
» DC (E1) Available {used mainly for dick filegs |
¢ g N E
S
4 R 5\
RS Y 8
= £ ‘ f
R » e N H
29 DC B :
‘ c : :
' el
LB
P2 :
LR | ‘
;o Plgure 4-2 170 1ist |
! L
! )
;
; }
i
i |
5 f
\ :
i i
’ {
:
§ :
i 1
| ’
|
i
i {
L 3
4-10 leviaEs e 7O
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operation. Entry to the OPCOP routine is made with & calling segquence

as shown:
BSI I M1 i
DC PARA

S

PARA  DC LIST

The physical drivr may wgein be called from within the QPCCP routine,

only if all of the {oliowing are rue:

i. The error paramatsr in the /O List, M§, is set to a one (1), {operation
complete}.

2. The conuol narameter specified a vaild op-cede on the previous
request, and

3. No request was mede to the physical driver between.the time of the
initial call and the OPCOPF exit.

Also, if a subsequent call is made to phyaical driver from .within the CFCOP

routine, no status waits or delays can be used sim;e the OPCOP routine

is entered in an interrupted state.

¥ REwS LWL ANA S <

Revised Dac 70 : . 4,14-11




CENERAL AUTORATION, INC.
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M2 Busy Location in Physical Driver |
This entry in the /0O List contains the address of a location within the
physical driver. The value in this location is set by the physical driver tg.
zero {0) for not busy, non-zero for busy.
(Ma} = {) - busy
{M2) # 0 - ncA busy
{Note that MO and (M2} have raeverse notations)
M3- May bé‘ uséd for physical driver/logical driver communication.
M5
M&  Error Parameter
~When the physical liét' busy (MO} indicator 1s set 1o zere, following an i
/O operation, k6 is set to onw of the fuiiowing vaiu:s by tne physical drivexj’;
{
1. Successful complenon «f the call. :
2. Device logically discounected from the system. ?
3. Device hardwurs non-ready.
>3, Any hard.ure malfunction which did not allow completion of the call.
Error va'lucs of yrester than 3 generally have different meanings for sach
driver,
Note that {¢ is the usger's responsibility to initiais any desired emrar
racovery procedures .
]
§
‘* :
] - -
boid-bd Revised i)@ci?'()
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M7  Control Parameter

modify the function digits.

MO BC 2

M1 2C 0

Wiz 2 4]
M3 1510 !
N4 DC Ko
MS Do Ko ™
ME e {
‘ f\:’i? .{}C At
i M8 1/C arca addrass of th
;;
AREA DC n word count
! P ;
‘ B3G n diis Arsa
| L Address of aser OPCOF or zero, This containg the address of a gub-
routine in the user’'s program which i3 to be axecuied by the logical
¢eive prior to returring 12 the user's program via LIO.
; L address of logical Drivaer
L3 Logical Driver error code
i Must be ser by logical driver according 1o table 5-Z in the DBOS Reterence
Manual.

B8A001424

This parameter consisis of four hexadacimal digits which define the 1/0
operation to the physical driver. The first two digits defines the 1/O

fustclion in terms of read, write, control, etc. Ths second two digits

if no physical driver exists, parametars Mc-M7 should be defined as inilows:

Tevigad Deao 70
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14 Device Characteristics
A word which containg the sum of one or more of the following charactsristics
DR EQU /1 Directoriad -
IN EQU /4 | nput cevice
O? O EQU /8. Cutput davice
BI EQU /410 . impiicit binary moda
AL BEQU /420 implicit alpha mode

DK EQU /42 Disk

LW EQU /12

@D

LB ECU 7200 Library fils 4
‘LS LIO Operation code with logical unit numbar remove | /’X;;if.?@ﬁg {San
s £
!
table 5-1 in the DROS Reference Manuall. "
;
k
i
;
§
2
H
£

20 S K e e
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4.11.8 ADDITION OF I/O DRIVERS
a. The Physical Init Driver i
A new physical unit driver which may be used by many loglical drivers £
must {nclude the foliowing functions.,
I, Ilt's name must appear in & DEF as;
DEF PONAM
'
4. It must reserve a location as 3 driver busy indicatey. The addregs
of this lecation must be made available to an [/QList via a2 DEF as:
LEF PRRSEY
PLBUSY LG non-zero ;
where PDBUSY is maintained by the physical driver as zero for busy,
non-zera for not busy, i
3. It must accept a call from the logical driver of the form: :
i
_ g
RS PONAM }
DC LisST
The parameter being the address of MO in the 1L/O List.
4, It must maintain MG and M6 in the 170 List.
5, It must exacuic optional OPCOP tf M1 in /O List so specifies.
§
;
Havised Dac 70 4, 14—
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A physical unit driver which periorms the /G operation and the above acticis

is coded and placed in the User's Library. 'Ses Saction 4.14.10)

b. 'The Logical Univ Dyivar
A new logical unit driver which may be called by many /G Lists must
perform the following functions:

1. It's name must appear in a DEF as:

DEF LDNAM

2. It must accept & zall from LIO v.‘ia‘ an 1/G List »f the é‘orm:,
831 1 La
oo LiS

3., It must maintain L3 in the /O List.
4. It musat provide the chysical driver with its control parameter (87}
using LIiO supplied ¢odes in L5,

5. It must call the physicaldriver, passing on the addrass of the /O Lisk

6. It must execute optional OPCOP if specified by LID.

R T

. N
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A logical /0O driver which performs the above functicns as well as §t's own

operation (data conversion, atc.), is coded and placed in the User's Libraiy.

c. ‘The Combined Logical/Physical Driver
Much of the bookkeening necessary {or separate drivers is ellminaved.,

B combined driver nead perform only the following:
: g

1. The actual 1/C operation.

By

2. Numbars b-1, b-2, b-3 and b-5 azhove.

s

o ——

regnor.

L

O

T e
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4.14.6 DELETION OF 1/0 DRIVERS

8EAG0142A

[t is to this user's advantage tc remcve all standard drivers which do not partain

to his antial configuration. This will increase the amount of core storage avail~
aple 1o user programs.
Tlie follov.ing steps must be taken to remove unwanted Jdrivers:
L. Feveowve from CONFIG source deck all refarencas and entriss pertaining
10 thg drivers.
&. FPaysical Unit Table - Ramove the two word entry and the :ES? for
tat entry. Replace the two word entry with: ;
3
ASC NC, :
.5
DC NOFL :
£
his aull entry eliminatss the naed to alter deflections in the
Logicdal Unit tahie, i
:
b. Logical Unit taple ~ if a1y of the logical unitz are a ssigned to the i
delsted entry , this assignmeni should ba chan ged to another
i
phveical unirt,
t. Bulld a new system o5 shown it Zection 4. i4,1(,
When the new svstem is bu: it by CiC the unwanied 170 Lisis and drivers will '
ot be included,
H
e a-1R 887 201424
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The following example tllustrates the removal of the line printer driver from the
standard system:
1. 1In ths Physical Unit tebias replace the ninth entry,
ASC P,
DO LFRT
with
ASC LNO.
DC NOFL
Aiso remove the entry:
REF LPRT

Since logical units G5 (LO) and 10 ‘8L} are standardly assigned ic the

Lo

Line Printer, these entries in the Logical Unit tablie must be re-assigned

to the TTY. This is accomplished by reglacing respaectively the antries:

DC /1212 LG

DC /1214 Sk
with

DC /1414 Lo

DC /1414 SL

4. Build new system as shown in Saction 4.14.10,

Since no reference iz made to LPRT the 1/0 List will not be included. Since
the I/0 List is not included there will be no referance to the driver and it

also will not be included.

882001424
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Standard systems are configured with one system disk buf_fer in the
system menitor. An additional buifer may be axided o rexitice tha tme
for digk to digk transfsrs. This requires only 4 change in CONFIG. 'I;o
implement the second buff=r replace the

SBUFZ EQLUF SBUF!
card in CONFIG with:

SBUFZ DC O

DC 320

B8S 321

Note that this will add 323 words to the rosident size of the montior -

sse Section 4.14.9.

88AG01424

4,14-20
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4.14.8 ADDITIONAL DISK FiLES

Adaitional drivers are ndt regquired to add more disk files. Thls can be
aecem'plished by adding more /O lieis and sntries in the Physical Uni2

Table. Disk files reguire additional I/O list parameters (E1-510k

gaAUO1423

o1 ~operation code of last operation
£2 ~first sector
E3 -*now"” sector
‘B4 . ~last sector
S -puffer
£6 ~buffer pointer
BY ~W3er arss save
£8 -firgt permanent ssclor
E3 -last permanent zector
Rid ~-gystem buffer
Blk -first dircctorisd sector {directoried filas only) '
£12 -last directory sector (dfrectoriad filss oniv)
Exampia:
To add a dirvectoried file, DF . to be aszigned w0 sectors 1CO6-1CTY ancg
use SBUF2:
i. Add file name and lisf name o the Physical Unit Table: !
REF DFFL
ASC .D¥Y. File namse
DC DFFL List name : :
¥
E)
4
8BAGY1424 §.14-2¢
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CIf this size excesds the rrigin of an axisting procassor

[§ | GERERAL AUTORIATION, INC.
RERNTI42A

4.14.9 OTHER CONSIDERATIONS

Adding more drivers or a syatem buffer increasas the resident size of monitor,

{ 2.

oF tha executive),. that

processor must be re-origined ‘using the CIC BOUND command) above the monl-

tor, This is done as follows:

PO

LR VAR ) BV ¢ o)
3
TN
=3

>namedil, B

b~ PAPLRR TLPE
STOR
SCOPY, W, pr

v

AT S AT R i Y P

Coe e it 2,

Revised Dec 70 ' 4. 14~
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4,14,10 OPERATING PROCEDURES

3

Once the subroutine CONFIG has bean modified and optional norn-standard

h..h

drivers mave been writien . the fallowing must he done:
1. Add the G2 ceonfiguration components o an existing DBCS pacike

SCOPY,CR ?J

i

.
SUpniie: nNonitor ¢
GA supplied monitor i lopy components 1o UL File
.
Lomnonents an’ !
!
drivers .

SEOD ’ Close UL File

LSCOPY ORI

5YSGN components, Copy to LB File
o DEBUGC sub- |
outine i
L Eputines .
SECD Close 1B Pile

2. Optionally add user ganarated drivers and/ov /0 Lists to UL:

STOBR ) _ ,
$A Assemblie drivers and /O lists
i .
il’icﬁr Component |}

T

! User Component 2

¥
;

“

f iser Component
$20D ' Closs WB File
$COPY,WB UL Copy drivers and listg to U

r—
i
SN

Joos?

L Fiis

BRADGIAZA

4,14-24 n

-
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4. Punch rew svstem with booisiran

CADIND
& . AT S

93

A

> G T 9
¢ K
g O

EL T BT, SRV, SN N
(%3]
‘f
N

A

g mw
~ )
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5108
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SECTION §
LOGICAL INBUT/DUTPUT SYSTER

5.1 GENERAL INFCRMATION

The logical input/cutput system (LIO} provides svstem capability foxr pericaming
Jevice independent input/cutput opsrations.

LIO deta wansmission is rocessed on & record besis and internel data is
reprosented as ASCII information packed two characters per word or 2% Rinary

word data, Conversion {or particular devices is performed automaticslly.

LIO consists of three separate levals of processors:
a. The cenwal comnzol routine which processes user calls and caxzvgﬁs
iogicsl unit numbers to perticuiar davios spacificstions.,
b, Tha logieal /O drivers which perform dafa coaversion aﬁd logisal
racord packing.

¢. The physical I/0 drivers which communicate with the actual devics.

All operations ave parformed on & racorc baesie: f.a. . card vecords contail 4%

4

or less words. Any regquest processes axactly one record. If more words we

requestad than are contained tn a record, only the amount comtained in the

regord are significant,




Zam Tsmar ey

Y] QEMSRAL AUTORIATION, $9C.

§.2 LIO CALLING SEQUENCES

The LIO sysatem accepts two different calling sequences:
i, Input/output reguest call.
2. Status check call.

i

Both are deacribad in the following paragraphs. In the gereralized cail

.

tion which transfers conirol o LIO.

ralative o,

330

1424

B

LN NS 0

T v

b ~
H
Iy
H
¥
i
i
¥
b
%
% {
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B8AB0L428

5.2.1 INPUT/OUTPUT REQUEST

in an assembly isnguege program, the LIO user may raquest an in it/ ountput

operstion by programming tha following calling sagusence:

@ CALL LIO

a+l DC /Ry XyXaX,
o+ 2 DC AREA

a+3 DC OPCOP
a+q {return iocatfonj

is the nama of the entry to the LIOC csniral
command routine.

represenis a haexadecimal word (hexadecimal
indicated by /) containtng the following:

%3 an LIC operaticn code as definad in

table 5-1.

aither 0 or 1 0 speciiy data type-~

o
(8]

0 = ARCII dat

1]

[
#

= Rinary data

[ )
H1

= Spectal mode

faviced Dec 7o
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5.3. 1 LOGICAL DISK DRIVER

o persare

Tha iogical disk driver grovides [/O processing using the tollowing cperation

codes: .
: -
CODE i PROCESS
; o f
! 1.4 i Read the specified number of wards into
|
+ i . .
i the usar. dais arca
2.3 Wreite the specified number of werds on
disk from the uger dala area.
i 5 Open ~ ooszitdon at the baginning of a

digk fila,

e

aek - position the disk at a spacilied

Factor

[ s e e

2 raa)

sven st 41 o

17
23

fo



FEMERRL AUTHRATIONE, 858,

The ueer date area fur digk /0 containg two parsnstus woceding the daty svee

itself. The first specifies the number of wordes 1o be transmitied. The sevond
spacifies the logical seotor number (relative secior position in the file) 1o ha

ueed in the ansmission of seek gperation.

An OPEM operetion {5} will position the diak At the heginning of & file and set

zere as the logical sactor mumber.
Successive raads or writes will sutomsiically process congscutive sactos., -
After each read or write operstion, the logical secicor number is adjusiad to

indicate the naxt svailabla gactor,

logical I/C disk records {i.e. . the user's deta area) must be <320 waords.

Following are disk /O celiing ssquences (DX fiis is used; DP file conld also

b used):

A L LG SRS L TN M ek

IR S e AT

N S AT SRR LT

T 2 TS T YA P T R N A S

Ao

T IR I BN S

gy e

P T



GEMERAL AUTOMATION, INC.
FRAGGT 42A
1. DPEN - Position at beginning of disk file.
& CALL LIG CALL L KI SYSTEM
o+ o ;15 POSITION AT BEGINNING
' OF DX FILE :
&2 o 2 IDENTIFY DATA AREA
a3 e 4] PG OFCOP
{return location}
A 3
A nc o DEFINE RECORD SI7E
im(320)
e (any THE VALUE WIL! B:
ZEROES FOLLOWING OVEN )
BSS o RESERYE » WORDS, i
2, SEEK - Position at specified sector.
& CALL LIO CALL LiD vering
@l BC 17004 SERK SPECIFIED SECTOR
DE DY FILE
ol BC A IDENTIEY DATA ARBA.
e oL & B CROCR
(return ivestion}
A e £ DEFIME RECORD S12F
(alsws
ne F] DEFINE 3ECTOR NUMBIR
(ALSC MAY BE ESTARLISHED
AS PRODUCT OF PROGRAM
EXECUTION
255 n RESEAVE o WORDS
4
H

$e3. 1_"3



RTINS L

.

33

2
3

15

Tren:

; / BENRRRE RUTONWATICN, G,

READ

WR TE

CALL L0
oe 110D
Be A

oC 4]

{reruen iocatine)

oc : n

oo s

FASA 2
CALL 5AG
X 110D
oC A

o 3

iretiusn ocarzon:

v o ¥
853 2

CAKL LG
B eyor
tratuan lecation)

ARa 001434

CALL LIQ SYSTTM
REAT. BIMmARY DK FILE
JDENTIFY DATA AREA
NG OPCO¥

DBFINE RECORD Sifl
(=320}

SECTOR RUMBER
REEERYE DATA ARES

CTALL LG SYSTEM
REAL: RIMARY. 2K FILE
IDENTIFY BATA AREA
N GREUY

DEFINE PECLURD 55228
(43203

SRCN0HR RURELS
RESERVE DRTA AREL

VSAGE
CHECK STATUS O
R FILE

gt <

OV Y D AR

L,

DS

B b A AT

gt e
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3. READ

x TLHLL 1:G
arvi o {3008
ord LN &
3 o ¢

{r+visn logation}

A [0 0

N8
4. WRITE
& TAHLL LG
23] L /200!
[ o A
@t oo &

recurn focation)

s

no
NN

;

CALL LIO
READ, ASCH, DP FILE
IDENTIY JATA AREA
NG OPCOP
DRFINE A7 BA Si7g (n {315
RESERYE ; WORDS
CALL LG
WRITT, ASTH, DP FILE
IDENTISY DATA AREA
MO OPCOE
DEFINE &AF2A SIZF (infN9)
RESERVE ¢ WORDS

£

I3

AU | 1 e 75 g -
L”__ s N e o oo
- 2
;
£ oy
R ‘

S L A WA bRy A
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5.3.3 LOGICAL CARD DRIVER

The logica! card driver performs automatic conversion and buffering of daia, Tt

!.f“

driver preocasses the foilewing operation codes

wrmewnnd

‘‘‘‘‘ - ST £
ROCE ;353

1,4 ‘raad} Read 2801 or binary data from the card

»

{ PO . N
i read tauffec into i

bnary dats

p Sy

OPEN and CLOSE operatinns on the oard resdsr of punch have no efface,

i Ly 2 o bhm o= X & e d e 4 A S
read/punch must be at least 40 words it lengih,

The data area specified oy

©

v #3 TWO carqecoiuinng pEl v

iJata is cked in this

I}
&
2

binaryi.

‘}:" %

': e
[
wre
=

3 S Yy g 2 - -y
wo raoordsz . Tha user may

The card reader driver normaliy 1
this fasture as follows:

RE? REOGE

3> 1 P -
SRA i s

sl

STO

RO TS 13 B R £ Al P 3T D e A

Revigad Dec 74 5.0.8x1
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1. BEAD
H
- CALL el CALL L3O SYSTRM
@i o agnhe REAL, ASCH OR
BINARY CARD READER ;
a2 e a SHENTIEY DATA ARYEA
1
&3 o v MO XY
: irstern lncetion) ;
{
& 8C DEFINE RECORD $7E
B8 & RESERVE SPALS

@ ALL A< CALY LIC FYSTEN

LR o ' FUMCH, ASCH (0

BINARY CARD BIROH
o 7o ENTIFY DATA AREA
@3 o % WY CECOP

{veturn inczuna!

g
&
a
3
;
i
X
i

Do 53 EFINE BRCORD 5i2E
R3$ 42 BESERYVE SPATE

>3

AN DR R

& CALL RTe) CALL LIO SYSTEM
P S Ehig CHECK, AIT D& QIYE
CURRENT STATUS,
CARD DEVICE
ETURM Wil
NG ATOR I
A-BEFISTER

PO G 4502 EY DML T

"

{regem ncation:

:

H
x ]
H H
b

b e

P ST
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Tha logical line printer driver wrovides for both ouipwt of ASCII dale and page

formatting. It processes the following operation codes:

e — _ P
CODE f PROCESS
- - e e e e e e
_ i
+ - b} 5 e ade o N N
2,3 {writal ; Cutput ASCIH data nts oneg lins on the
/
1]

wrinter followed by an upspace. Code 3
iz used for FORTRAN writag (st
chargoter lorm conwol) ..

QPEN - pages eject. bPoszition papar

b3

T AU AT B A e e Tl e

7 Vertical page tormat, The contenls of

s

the area word specifies tormat controls

R,

2% dascribed below,

ey

- AT N AR

© ST DL

v e a3

T T

AN R AP v e € AR VA
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Control et e e+ - wan
{Contents of Area Word ) LP Fenction

iremediate skip to channet 1.

o

2 irnmediate skip to channel 2
3 immediate skip 1o channel 3
4 4: ' iramediaze skip to channel 3
- 5. | irmediate okip 20 chaneel
M s ingmediate ship .to chasnel §
' 7 i . ' iwsmediate skip to chaanel 7
2 : immediaze skip io chamnel 8
9 Imsrediaie skip to channel 9
A immediate skip to cbann;l 10
B immediate skip to channel U

Sommediate skip to channel 12

D {immediate upspace of 1
E tmmedizte apspace of 2
:3 ‘. N st . . - " <
; {mmrediate upspace ot 3

o

Line Printer Fo-mat Control: The vertical formatting of printed output to the iine'
printer (operation code 7 is quideﬁ by a carriage control tape on the line printer.
The channels of this tape ara used for verrice! positioning of the papsar. iﬁ
adcition, thore are scveral immodiate spacing methods which are not depandant

on the tape.

_ Using LIO, tha correspondance pelwesn the COntants of the user's artea word

and format conrel is as ioilows:

AN

i L VR P AR

§.3.4-2



oo

page eject is performed,

°

Calling § ﬂ:}abnce“
%Y
Oﬁ:x\i - Page eject. %
® CALL LD
3 oC (3008
a2 DC A
a+3 DC 0

2.

e

{return docstion}

WRITE - Print o

& . CaLL 110
o < K}}W
wed o
[ 2] = O
(resen Socavica)
A o »
Bss s
FORMAT
CALL (& v]
oC 75
RC [4
o 3

(returs locaron)

CHECK STATUS

@ LAt Lot
&t ol i#i%s
{edorn bonmton!

SENIRAL AUTOMATION, IMC.

At anytime that the bottom of the form is sensed on the printer,

CALL LIQ SYSTEM
OPEN, ASCH, LINE PRINTER

IDENTIFY DATA AREA
'FOR PAGE BJBCT ANY
AREA MAY SE USED;

NOQ OPCOP

line and upspace.

CALL LK EVSTEM
CUTSUT, ASCH, LINE FRINTSR
ILERTIEY DATA A%2A

WO OPOOP

DEFIIE RECORD Y2T (« FORDS,
THO CHARACTERS PER. WORD!
RISERYE SPACY

CAEL LID SYSTEN

FOMUAT CUNTROL, LT PRLINTER
SDENTE i3 WORD WRIDY COMTAS
FORMATTING VALIA®

RO QRCOr

DEFINE FORMAT CONTR: .
WHERE & (F

CALL LRI SYSTER
CHECK. WAIY OF RETURK CUSRENT
SYATIE, LINE PONTER

an automatic

PRy

v TN

B L ae

Lok
e
[
L3
~
1
s3]
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Output: The record length is output as the first data word followad by tha data

racord, Trailing zerces are not output from the usars arsa., Binary recmds alwavs

coniain at least one word.,

AT ST
¥ L it

5

All binary operations sre execuied with th

taietype in the non~echo mode.

:

Teletypa ASCII Format:

a

input: When ASCII cheracter input is requested. the driver first outpuls & Line

Fegd, a 7 and a Space and then aceepis keyboard or paper tape input, Ths

input characters are stored (2 characters per word} in the users' datz area .,

input terminates when a Return character is read. Loading zeroes (i

code delstes are ignored.

eader; and

N

If the return occurs befors the end of the data area , the remainder of the data

arga is filled with bianks. if the return cocurs hevond the date arsa., the excess

characters ar

o~
@

Q

=

%

Fea)

a

if a Rub~Cut character is read in, input is rainidatad and all previously inpuat
. 1 P4 7

chisracters are deleted.

H

AP B T L 4 I

L PR MY GV S TP DDA

N T

W TS LI LD B RBRELR an gnR G

2 AR e 1,

o

e

v e

SUHXC TULRE NI L8 00 1 M s om0 B LT b

W v ey

i

o
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!

1§ a back-~arrow (=) character is read in, the last stored chaacter in the data

area is deleted. Any number ¢f hack-afrows mav be read in, and with @ach,

sncther previously stored character ts delated. Ths back-arrow charac Aers ars

not counted as input characiers ang as each charactsr 15 delated, the inpu?
i

character count is decremented ny one.

Ou*put‘ A line feed and two spaces are outpar first followed by the characiorg in

the data area. Tratling hlanks in the date ares are nol ouiput. & carrlags retumn is

ouiput &g the final characisr.

NOTE
The teletype {5 36t 1o non-asche
for minagy wput,
Telstype Character Format. This {crinat consists of 1 8~bit characiers. Fach wordin
the data area conlains two characiers, Use a subfunction code of 2(X _=2}. The
&

first word of the Jdata area musgt be the charactar count.

Input: Exacily n characters arg input, Qdd pur pered characters fiil bitg 0-7 and

gven numberad characters fill bits B-15.
i
?
i
i
2

Dl

Revised Dec 70 , . : 5.%.

5
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=

e
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Output: Exactly n characters are outpul.

Calling Sequences

i. READ

= CALL LIO CALL 1O SYSTEM
¢ :

a3+l D £ ; Wovian  READ

atd nc A DATA AREA

at3 DC 6 NO OPCOP

(RETURN LUCATIOR. -

A R N AREA BIZE (WORDS UF CHABACTERS)

388 » AREA
2. PUNCH
CALL L CALL LI SYSTEM
e

2t DC ibooean  PUMEH

#+3 ne R DATA AKES
(RETURN LOCATION:

A [ee " AREA SIZE (WORDE OR CHARA(TERS
BSS " AREAR

3. CHECK STATUS

2 CALE Ly CALEL Lo RYSTEM
v
ati - c S D un CHECK, WAIT OR GIVE TURRENT STATUSY

RETUREM L ATIORN:

4, PUNCH LEADER Open o Close) Call LG sysiem

a CALL 1)
5 ,
pes DC (&) ICLOSE WAITS FOR CUMPLETION FRIOR T RETURN TOy URERS
42 De . NOT LISED: o
at3 DC o WO OPCHY
5. PUNCH
3 CALL LI CCALL LIO SYSTER
ath ne imO X CLOSE, PAFER TARE
e+ BC ANY WO YEFECT
a<l o Q NC) OPLOP

5.3.5-4 : . Baviped Doc YL

B e <
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5.3.6 LQGICAL PAPER TAPE DRIVERS

reader and paper tapae punch.

GMOQI«&A

The logical paper taps drivers provide I/Q operation functione for the papar tape

This driver processes the following operation codes:

CODES

PROCESS

1, 4iread)
2, 3{write)

5, {open)

B{close!

iong.

R
£
i

input: On input the driver reads the first character to determine the record

Input into specified data area,.

Qutput frem specified dala ares.

No effect on vaver tape readar,

Punch 10 mcﬁ ileader on pap ar t&pé
whean punch is speciiied.

No effort on paper tape reader, Pu‘nch
trailcr on paper tape when
punch is specified. A close waits for

complietion prior 1o retwrn o user.

Peper Tape Binary Format: The first character of 2 binary paper taps record

specifiea the number of werds in the record. The record may be up to 255 character

size

AT oy DR B WP

in words (leading zeroes are bveassed) and than reads the specified number of
%
i characters and stores them. two characters per word, into the ussr's davs area,
The remainder of the user arsa is set 10 20,
; .
Lo et e e e
Revised Dsc 70 §.3.¢
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Output: Trailing zeroes are deleted from output recweds. The record length (in
wards) is output precading the racord. Binary records will always contain at

lez=t one word.

Paper Taps ASCII Format

input: The fnput characters are siored {2 characters per word) in the ussr's dela

£ % 2 . 7¢
PV Ravised Dec 7¢

Pé
5
arsa. Input terminatss when a Return characier is read. Leading zeroas {igadasd

) - i

are ignesed. Line fssd characters are ignorec. {
§

If the return occurs before the end of the data ares, the remainder of the dats sres ;
3

tg fllled with bianks. ¥ the return occurs bayond the data ares, the excass §
charactars are ignored.
i

: 1

1f a Rub-0Out character i5 read in, input it reinitiated and ali previously input i
: characters ars deleted.
i

3

If a back-arrow (=) character is read in, the last stored character in the data
2

area is deieted. Any number o back-aryows may be read in, and with aach, an~ ;
othesr praviously stored characisr i{s deletad. The back-arrow chareciers are not ‘
counted as input characters and as each Charactay is dejeted, the input character ,
count is decremenied by one. 4
E
4

@ ;

3
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‘Output: A line feed is output first, followed by the charactars in the data aves.

Tratling blanks are not sutpul. A return is outnut &t the and of the recow,

Paper Tape Character format Thie character formatl consists of n 8-bit characters

fach word in the data area containg (WO CREraciars. Else a subfunction cove of

7. The first word of the dsis area 18 a charactsy osunt,

input: Exactly n characters arg inpul. Character ong fills bitg 0-7 and charaoier

two bits 8-15.

Ouipus: Exactly 6 characters are output,

© CALL L0 CALL LI SYSTER
b
i e 1i1)604  READ
ol D A’ IDENTIFY DATA AREA
o] e E) N OPC0OP
(m:‘“um LOCATION,

A no n CETINE AREA SIZE (WORDS OF CHARACTERS)
BEE

3 PUNCH
= CALL LiO CALL L0 3YSTER

‘}
oy no 24 ¢ )'J‘J“"!m PURCH
[ o3 0OC A HDENTIFY DATA ARTA
Wi X & N PO

FRETURN LI ATION

A o n DEFINE AREA SIZE (WORDY Ok THARACTERS,
#58 2 ®ESE JE, e WRIN

upvised Dec 77
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&g E iFi1108 CHECE, WALY OF CIVE CORSENT STATUS :

{BETURK LUCATION:

& PUNUH LEADER G TRAILER {Upen o (loss:

& CALL LES CALL L0 SY ST EM
5

(81006 ian

ANY

k]

F)
3

&6
@l

S A
(e

BE

R AT AP VG KA

MATE
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All inpui/outpul ope rations in D3BL

(A0 drivers. The /0 drivers periorm

/

3

data to and from the vanous pertpheral devices x a system. Lach peripnerad

device is supportes by a unigue /O driver subroutine which perfosms aid the

required {ormatting, emror cecovery and imtorruny processing for *hat davice,

The /0O drivers supplied with DBCS are used by the logical /O sy

3l dats transier opsrations, In addition, tha

ancea directly by the usar for special (/O raguly

are contained in the resident moniter . Al

%

rcontained within DBOE

are coded as non re-entrant subrauiines., That is

&eim’e & s'..,b sequent aperation is mit arec. Whes sypocessive galis avs malde o

(ST

the same /0 driver, e driver wil] wail tnternaly {or the pravious oparation o
ne completed before the later raquest (s inttiated and comtrol (8 returasd o tha

uger. Thers i8 no queuelrs of 170 requasts.

I, G TN L O 18 B NGNS G T D, RV et B

§
|
§
l
f

T e TR ST B 51

SRR

i N o £ A G

Srae

S5 1 WA

B Fat NN i e
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5.1.1 1/C ORIVER ORCGANIZATION

All 170 drivers are organized 1nto fwo portions ~ an 1 O Lmtvdh:.atmp and ai:

e

interrupt regponse routine

[ e

1/0 Initialization Qouvtine: The functions of the 1/0 initialization routing are

to verify the 1/0 list presented by the user, determing device readiness to

accept a command and build a data pool for use by the interrupt responge routine,

Immediately upon antry, tha /O ialtialization routine determines if the pre~
viously initiated operation is complete. 1f not, a wait loop is enteraed until
such %ime as ﬁle prior opzration is completed., Once the /O driver is free to
process another ragquast, the control parameter is interrogated to detarming £
the operation code {e velid {see basic cailing sequence. parogreph 5.2, for a

complete description ¢f the /O list). if the contre! parameter contains an opera~

tion code (X _) which i: a0t vahd for the /O driver referanced, the error

[

parameter g sel with an operation comolete wndication (1) and control iz ratwmed

B A ERN Foant Ry E
snoof a0 contrel parametar,

1o tha user immediately . Following the ver

both the device and /0 channal are chegked o dulerning i an /0 opareiion
can be initiated. I the deavice returns 3 not ready responss, he &TO DAVSMESTor
in the list is set to three (31 and an exit is made o ihe user immadiately . An
indicaticn thai the /O channel is presantiy bhelag used by anothsr devics will
ause the :-‘;i\,iaix'- stion routine i foon ing channe! becomes free, The
ronvantion adoptad 15 ihat tha ~ven channel re 2 omusl contain zare T4 before
an oparation is ‘ni?fatad. EXl I/0 drivers a%zit::a zero into ne reqmzter unon [inal
compiation of an aperat Lion. ) e e

Sranzrtren S A ) ey,

TR PP i

R e

Rawvised Dac 73 A1 1-1
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¢s

1 of the forsmentioned checks have baen ma

rouline will set the link/busy indiceior o minus cas

and retum control o the us Contyol will e ratafned o the L0 drives

responsa routine upon coocurrenca of an intarrupt o signal comple

CpEration.

Interrupt Rasponse Reutine: The interrunt ressonse roulines are enierad

Fate
e
l"
r"«r
yoo.
i'l)
—
<
Py
y
0
.
&
g
o
%
EnG
D
o
23
i)

azult of an /O interrupt. Upown interrunt. cootrol is

approprizte interrupt isvel mogessor which i turs .usfus contrel (o tha aporo-

The interrupt routine checksg

nriate /0 driver interrupt routine.
pariorms dale formatt J
davices and saitg 170 118t pe iz complated . Woanayw
possible erroneous operations
parsist O the device is

the type of error vie the arvor parametar n iho L8

e

e b R e

H 3 o
Sk b oa Ty

wrnyadm

-

LA NI AU L R AT I e

T A

AT VI Y T RIT A U T YL (AR

S E S B WTEY =

v

e re e
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6.2 BASIC GAL

D v ol D
85A00142%

A3 2 e
211 /O arivers a

for BULKN follows the basic
which the usoar may have acCess. A spectal

for this accaess. fhe {oilowing

18 RAPAY
357

¥

AREGHE

PAORLS
et

(LG DAIVER MRS
ADURESS OF 4l UST

LB BUSY

O 1 O ALBROUITREE ADDRE:
.05 OF 2YSTER REFERVED
38 PAAAMETER

CONTROL PARPISETER

ALIRES OF O AkEA

WOR O COURY
BUEFEN AREA

but the only driver W

]

calling sequende:

/)‘ 1 yL X J Vi’

w7 saquence. The calling seguence

indirect address vector jg provided

Revised Dec 7u
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- SER {OPCOF subroutine adems 8!

o
7]
e
t
<«
7

2C PARA Address of list parsmeter

"..a

iy
Brrves

st com plated

'.;-

Contains adaress o

Ef:
&
-y

PARA bC

The user may again cali the /G driver from within thes OPCGF routine . onty {8

of the fnllowing ar2 true:

ioperation compiaial,

..r
.
=g
3
(i
@
——
ot
—

@rrer paramoerers o the 1st 18 g2t 1o 8 on

A
.
=3
o
@

control parameter spacified a vaiid op-code on the previous vequesy,

3, Noreguest was mada to the 17D dawver botween the time of 1he nitiad

2xi%,

2
o
—
™
&
o
-
P
[
~
'
"U
“{"
o)
et}
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Area Parameter: The [/O area parameter ig the addrsss of the tirst word of the
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user's 170 area. The first word oontains a count of the number of dsta words
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bar of wdds .

begin,

Following the two contro! words is the users data ama. No chaining of disk

1/0 ares is permitted.
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SRUFGORS

RPN

VA i

FILL NICOMP
EBCDIC Charaster Cecimal Boiivs
Low G ~4032
1 ~3776
2 ~3520
3 ~3264
4 ~3G08
5 -2752
6 2496
7 ~2240
8 -1984
: 2 -1728
& blani 16448
§ {period) 19254
3 <{less than) 18520
@ { 19776
po & 20032
3 )
= & 20544
8 $ 23260
- * 23616
b ) 23872
g -{minus) 24640
- / 24896
! , 27458
¢ % 27712
High & 31552
@ 31808
‘{spestrophe) 32064
= 32320
e 2

TS
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APPENDIX D
FORTRAN EXECUTION (RUNTIME) ERRORS
FORTRAN execution errors are ciassified into two categories; those which Causs
& run to bs aborted and those which are {ogged but processing is atlowed to

sontinue.

In either case a message is ocuiput to OM which identilies the amor, the svb-
routine and associated variables. This massacs takes the form:

**ERROR NUMBLR IN  NAME UP TC 8 VALUES

Table D-1 datails the srror messags and systsm affect for each iogabls @IreT.

BEAGGLI4ZA

* :
Table D~
In : }
Ne¢. Routine Abort | values Reason
1 COMGO No Variabie | Variable range ervor |
1 LuUcCS Yes - Conilict in logical unit usags i
X BCKSP Yes - Bad binary record
1 DSXIC © Yes File Ho. Fils not defined
2 DSKIO : Yas - | No files defined
k] DSKIO Yes - | Toc many arguménts
4 DSKIO Yas - i{Rec.No {llegal record number
H FRMAT No Format Buffer exceaded on input {the
§ address, ; variablas listed are output fop
§ buffer i all YRMAT errors).
pointer, :
terminal '
character
2 FRMAT No Same as Buffer exceasdead on output
1 FRMAT | ¢
3 FRMAT No Same as nput exponent 39 ;
1 FRMAY

0

B R Py U

e

——r

e 07 4 W s
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Table D~1. {continued;

in i
No. Routine Abort : Vaiues Heason
4 FRMAT N ? Same as : Rea! data in inteqger field
i | TRMAT
S PRMAT NG | Same as { Integer 100 iarge on input
DFRMAT
) FRMAT NG | Same as i Dxponant overflow on inpui
1 PRMAT §
7 FRMAT No $ Same as ‘ Cxponent underflow on inpus
‘ . L1 FRMAT
16 FRMAT Y88 | Same as 1 rqument has no format
i 3 PRMAT
§ UNFMT Yes f Dala count ; foo many arguments
’ g block count

[T PTEAR

e

-
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APPENDIX E
FORTRAN COMPILATION ERRORS

- X

All FORTRAN compilaticn 8rvors causs an abort situation. No binary suipat i3
generated and any attempi o ruila a wroararm subzequently wiil result in a
Processing Orror.

. Tahia F~1
FORTRAN Bryvor (opdes

e ATE F RSO £

orror
Numbsr sause ol Eorer

Cl Non-pumaric charactar in statewent number.

<2 More than five conunuation cards, or conttnuation card out
of sequence. .

C3 Syntax ervor in CALL LIKK or CALL SXIT - caremsnt or 2ND

statemant missing.

4 Undezarminable, misapelled. or incorrectly formad stiatemsant,
<5 Statemsnt out of ssquence.

C6 Statemant following STOP, RETURN, CALL LINK, CALL BXTT,
GO TO, IF, does net have statement numbed,

7 Name longer than five characiers, or name agt asrarting with
an alphabetic character,

C8 incorract or missing subscript within dimension information
{DIMENSION, COMMON, REAL, o INTEGERY .

<9 Duplicate statement number.

Cio Syniax error in COMMORN statement.

e BT WS

e M et aA

AT Y AT k3

L A8 ST

P R A T

S—

Revized Dec 70



R R 6 AR R N EY b ORI AL < P 4l T LA R R i AT Y

B T T S e

LA BN 3 T R VT A N

|

e

wxli:, BB I AT LT L L < RNV L T wetm A e e Y s e Sk ALY WA P sy L TR AN réﬁ.ﬁvd
Y
» e 2
Y o W 3
o ; et .
e s ;
wug o~ b wl
& . 3 o :
% e y .V.”.,
< 14 gon . > — »“
Q‘.“ & e .mu..u b fifies & Ce
S Y Y o~
a» | i Y 3 ', 2
: : S = . '
= = i I &
] Pod < £ e
™ 4 “ vop &
3 = ‘a 2, = b
= oy o e 3 £k
5 ) QW & b s
o g & - @ &
Pt o~ B 4 .
o 2 & 54 & 2
w2 € O e B 3 g
“ ” o) -l Py g i pe ] song
s . ) ©h S .N. .,rs‘. =
11} - b . -] o -
b i) ol v el b 3 o n m.m
2 ..,. X, . = m...w — M “ @ 1
. 4 MM. .'w w:, e e b & o al — P perd
wo ¢ %] o o) } o “ " - .
Y i w ..m i : mw « v ) ,mu $2 wm
l N e 5 ) . v ok hor Ui ws o P - Aub
- | &} { ] - Ve “o " PR = (5 a o
= ] - S} - i " o Y A . e
. G e u s W G et : o
o hd = N ] s © g B s oo
,m ..m W.“ A il - - il ] s, - o
; i e 82 " m £ - 2 4, . =D X R o~
/ AT I oS w0 2 A ;
. - W NV pou} e S b w : -4
= H S W oA v o mw N ) LY Mh =L ad
o 9 2 e P . . 2 el N ] ' e
i okt pos ¢ ot o ® *2 - . - M s *
-3 0 o i o ot o # b o >0 £ (&
! o s X ~ Y Ry A -t it m il i w n ‘ & Lt H.&h
el 3 - E e &Yoo . L d 4 EL e © 8 &
P T om ¥ R a, &oos b O bR & {
@ T # ot . & 5 A £ s LE g2 o .m & " B M
p o & e R L% 9w & 5w B ¢ 8 @ S8 85 g0
_a t " S W o Viog < by L &) Gy & o w
P ”j [ o =~ L . - & [ 0
fe e ‘ b ™ Mo dw o o ’ IR . [ Pt F s
. 8 ¢ i T “ £ M L i - o & & % £
l 8% F 2 BB b ow Wy Lo B g & 0§ 3
o O X e i Bk & (34 - . S - ] Iy R+ [ X et
% kN o o oo ) P i
5 0 , O S S - SR« S > Y S < B R N, T T
e P @ o et as L 0 it i - KN [t et ] 3 M
. ' - i a N - - - g :
= e i o8 oo +r £ 5 mu Ve o ; g o = - M =
" p £ a4 F» o= o8 g% o0 3 5 8 g £ 3 3
S moome s TS L 8 o 3E & & -
W [ &y i Y 4] S5 em €3] ] P amd el »—t P o (2] [ e
<
- i . oion s st -~ -
<
m R
&
W & o~ o “r) - w e 2} oy & rort o ~ ~ D “® i w o1
nm 5 ~ o - e -4 - ot ~ o3 o1 o3 ™~ o &3 od o8 oF =~
. o N Y . N : AN .
= L o O o0 L ou W (G2 E & E & (GTEE G I & B &
; i
P
H
Sormon. i i . U .
¢



_— "@ GENERAL AUTORATION, INC.

Tabls LE-1.

384001424

{continuad)

Error
Nurmber

C30

a O
R R
o W o ® o~

QG
B
bt

C44

In a FORMAT statement spaci

than 127, & greater than 31,
an unsigned intgger constant
of the data and & 13 a3

> ae a e 1 I
the numody Ot

an unsigo

Subscr

Subscripted variable in & stzlemend

incorrectly formed subscoript exp

Undefined variable in subscr

Numbher of subscrints in 2 subsSyipl CRPression doag

with the dimen

Invalid arithmeiic siatement of
]

subprociam, the jeil
/‘illn‘n
creor in 6 statement.

Svntax

Invalid a2xpres

R s : \

Syntax error ov invalid simpie

Invalid expression in CALL s

C
h
Ex

Invalid expresstion to the ieif
.

funciion.

Invalid expressicn to the tig
funsticon.

Jacimal places w the g

int Qrror in BQUIVALENC

f S
1 - e { o 3 P TsTYRA R
my arguingnt (or in SOME

siatemanrt,

v RAD or WERIT

fving £ or F conversion, w
or d agreater than w, whers
spactiying the tosi fisld len
sed intsger constant specifyin

bt of the daoimal :mv*

- ¥

tunaltiodn.
5E90R,
LBt RMDTESSL0N.

el 23rae

TETRLITYV Y

in 2 1 Leiedslald

< 1 ' . ey %
SION MY ip SUALeTENL,

w5 . . A Y T s .
genant wn CALL statament

catament.

b A
(O3NS ¥ 51

aqual sign in & staigmant
1 oof an

egual azgn in a siatar

SMent numoay s
CORMLET

stat

o7 iz the numbar of a
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Evrov
Number _Dauss i Brror N

46

@]
S
~1

60

C8L

1 A 0

=] »ﬂ\ i ™I A
‘E\ ~F\.v. stazement number missing or inemredt I a RLAD

i Cf WAMON.

o

wi

3

-3
R

y

”

4y ;
r: ; (W
ol

= g

¢

I

o]

-

K

Syntax ervor in GO T

13

index of a compuied GO TG is mizzing, nva Hd, of not crecads

by a comma.

Incorrect nesting of DO stafemenis: ot the te reninal sisiamend
of the associated DO statzment 13 8
FORMAT, STOP, PAUSE or 1O,

GO T, IF, RETE

¢ AX \WA‘\.: x“

Initias value in T¥D slgianment 1§ L8700,

1 3 PUNCTION subprogram e index of DO is a dummy
argumen? of in COMMON,

Sunias error {n BACKSPADT statemani,
Syntax error in REWIND statement,

Syntax error in END [iLE statement.

Y
s’
193]
r-&
o
"~
o]
o
ovg
o
o
ot
o

Syntay error in 3TOP statement or 57 DIOIIRES

program.
Syntax error in PAUSE statement.

integer constant in STOP or PAUNT sistement 1S graater
& ] .

0 A A L R TN A T T S AN PO T T M W e 1) ol

L T N T U T A5 AN 1B DL

B A B Y A ALy e

T 25

L |
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: , i
Tabie E~1. {continued; :
-
Number Causa of Srror :
62 Last executabla statament cefore END statement 13 not &
LQTOR. GO T, X, CALL XV or RETURN. i
83 Statemant contains more than 15 different subscript ex@essions.
Co4 Statement toe long to be scannad due io compiler expanel !
of subscript expressions or comptler addition of gener &-n
temporary siorage locaticns,
C68* A1l variables arve undefined in an EQUIVALEHNCE Uet* :
C8h% Vartable made equivalent to an element of an array, in such
& manner as to cause e array (o axtend beyond ‘:rwe Crigin
of the COMMON area*
CH7* Two variables or array elements tn COMMON are squated, of
the relative locations of twu variabies or array elements
are assigned more than once (directly or tndirectly)?®
C68 Syatax error in a EQUIVALENCE ststement; or an illegal
variablie name in an EQUIVALENCE list.
.C5% Subprogram does nct contzin 5 RETURN statemsnt, of & main-
line. grpgram coniains g R ";‘ IRN siatement.
C70 No DEFINE FILE tn & mainline program which has digk READ,
) WRITE or FIND statements.
C71 Syntax error in DOFINE FiLE.
C72 Duplicate DEFINE FILE, more thian 75 DEFINE FILES, or
DEFINE FILE in subprogram.
C73 Syntax error in record number of READ, WRITE, oy TIND
stxtement.
C74 INSKFL COMMON rafersncad with two word integers.
i :
I
Ravised Dec 70 g5
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Tabie B-1. {continuad)
Error %
£,
- humber i Cguse of ooy SVSTOSRO
C78 Svnisu estor in datg stetsment. : o
i '
P 76 _ Names auc conztants i a data gtatement not one (& ong. :
’i
i 7 WMixed mode n dala sintemant.
! ¢
i C78 Invaiild goliertth consiant in & <als sratement,
- P C78 invalid hexadecimel spacihication in a data statamant.
o . ¥
P ‘ i
L cge Varicble in a dsta stavement .ot usad elsswhers W ing §
2
PPOGEIm . i
:
] C8l Common variable ioaded vitn a data speciflostion. §
c82 Datz statement tOG o . :
3 3
i 3
b :
i . -,
§ * Tha decision of 2 ¢ode 65, &6 or £ amver o s A subseguant deteasion
1 ¢ »
i of eny of these threes ammers, i
§
i
1 i
;
:
Carer £ : HFavis ‘;C:s .ml‘ﬁ o FH
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APPENDIX G
DBOS FILE NAMES ARD DESCRIPTION t
NAME DEVICE USAGE
} os! s Dizecroriod spsuce Inmguagt progease ducs
in? sk Dractsrind Bnary object subroutine libeery ]
el e 1Reciovded vom Dinary object sukowtias By,
oc? - S Lieectoniad core hnage programs Satc §
B}‘ Dich Disecitried ol vring e \
ws! Dot ’ Working source language dats
i i
%
wal ihsk Working butaty objent dels
.. . {
w2 Disk Won king soee Image date '
. ¥
i
é
CR Card Re ader ASCH or biaery wasd wpui i
| F Card punch i ASCH ot binary card outpet :
: . !
. 1 H
] t §
' LP Liie Poster A5 Drring ow gl H
TY Teletyoe ASTH v Biswry iciceype mpusfoutpnt
:
[ H
‘ FR Papes Tape Roades A ur binary high spred paper tape sl i
. . !
P Paper Tupe Punch ASCIE or Minary hugh upeed papey iape anisai i
'
DK Ol i ASCL e Brnary dich st it Geaigun ;
3
%
o2 Y . : i
134 Pesd BB 55 e basary fogiost pochol dnk iputioatgst i
i
. ¢ 3
4 -
N L Pach i anptit o ougsi i i
i RSO chavai i stang RE ahatscter seoswds st ; !
§ ype A su iy manipnibstei rummmends, {
H T
: 3
i 2 by abaat foowmet 34 wewd aeords. Die type £ ;1
i 1
g u fHe mampulates o mepds. vt
: :
4 Dot
E b Rreary daia o 129 wead recned donas, H :
| ST
HEEATL Tl FOR
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