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Dislcibution

1. Goenaral

4

This document describes the format of the objecl code

ownchatou by $

-~ The Sagittaire Assembler and Linkage Editor

—~.The Fortran Compiler.

This object code format is oriented towards an

optimization of the object program size on paper

(or magnetic) tdpes, |

The main characteristicé bf this:format are :

« There may be absolute and réiocatable prggram'sec£ions

w1Lth an object Drograme.

s

rranco

ONIQU

Notlco Lhat Lhe relocatabllzty does noL lmply that

-
N

reloca;aole program sections may be shifted in core

£ -
S MATIRIEL 2LECT!
SESSIONNAL - CT)

Fontenoy-aux-Roses .

4.€ "oncc loadcd.

4 da

o A program may refer to a set of "extornal” Quburoglamo,

Proprlé

or data areas, in a non rigid mannerf Such extcrnal
references_hay be autom;tical;y satisfied by the
iinking Loader or Liﬁkage Editor -from objecthﬁodules
= _(‘; ]Jbrarlcs._ . A |

The object code formaL allows the processing of

object program output by a 1 or 2 pass processor.

strictement  résarvas,

lers interdito sous quelque

me Gua €o sO!! sans oytorisation

écrito du propriélairo.
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forme que co soit

deos ors

A e v

france

stairo.

:
C

éarite du proprid

or Linkage

cut roccecesor

Lo IS

An object module put by a Sagittlaire

Editor consists of a series

records secparated by blanks strings.

The first record of an object module is a program

e ————————

identification record, in ASCII code. Its consists of the

whole IDENT statement, as specified in the source staltementj

wffom wﬁich iE is oridinated, and followed by XOFF, CR. LF.-
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Foniency-qux-

Propri¢t
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interdita  sous
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The other records of an object module have a special

format which provides for an easy distinction from’

\SCIT SR AR : it B e

.

Case of an Object Medule Cutput on High Speed Paper

Tape punch, Magnc*ic Tape, Disk or Cards.

.~ The fwruL cndragter of oach record iS a record

]identification (X'10' ang X'1¢ Lo X'” % Ab"%o X’i?')

. /
~ the se <ond character contALns the number of

16 blt ord in the remaJndﬁr of Lhc.rcgord

o v Cow e = — S -

‘exc]udlnc tnﬂ ChCquumc This numbOL is modam

fied so as to obLaln a non prlntab]e rharactor

~ The following characters- represent a series of 16 bltk

wordd, ‘each of which holds on 2 characters, in 8 - 8

format. e Ry BRI e e e -

=~ The last word of ach rocord is thc chgckvum, i.e;

R e e B S L - MESgeOgeEs il ¥

the result of an "excluslve OR" bELWLCn 111 10 blts word

of the, record, up t4 the checksum itself (éxclusive).

s e e o e e T
SO N g Y s <l g ST TN =~ S~
.- err - RSt e | o g g s ey SEESSOUNRET SR S - o
- Fone Sbase e —e 8 a S - - - e
.
.
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Case of an Cbject Module Produced by the ASR 33
— The first character of each record is a record

identification (from X'18!' to X'ir')
— The second character Cpnlajl the number of 106 bits
words in the remainder of the record

excluding the checksum. This value is modified,

so'aé to obtain a nhon printable. character (sec nofb)ﬁ
L The.followihg characters represent a series of
16 bits wordo, each of which is puncncd on 4 pdoer
-itape characters in 4x4 [ormab,

- The 1aot wo:d of each record is tho chockfum ieCo

g

o . .
- | )
. g & Lhe result of an exclusive or between dll EB bit - charac-
0o % s
& 2 ‘
o 5 ‘ters of the record up- to the checksum itself
.3 '_f . —_— s . z . . o =
2518 & _
e i (CXCanlVC).
€53 “ . ' : .
c2Z 3
ggﬁg - Thls word is followcd by an X¢PF ChdeCtCL»
9=0¢ 2
EZ28 .
Note : The rule for modifying the characters of the
“object code records in 4 x 4 format_is the following :
. add X'10' to zero characters and to binary characters
e ~&‘ from X'5' to X'F', Leave others unchanged.
$ 52 i : = : '
fecs -
£588 :
g2
£809%
$3%52
5588 k ‘
§5r2:
v32G670
.27 ¢ee
gegts
“5-:.08‘3 -
: -
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Distribution

2w 3 All object modules in an object module library are

%l separated by end of segment: marks ( : E9YS XZFF.CR.LF).
The last ijecﬁ module of a'tabe.is foilowed by an aend

' l of file mark ( :ﬁQF XOFF.CR.LF)

The combinaticn of the.ASCII identification segmoht

marks and end of file marks allows the manipulation of

object files in the same way as source files.
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Input :

The I/9 routine will transfer Lthe record in the user
area in the following manner : '
- The two first characters (identification and word

1

>é0unt) will be transferréd in the first word of the
| ' o

user area .

Uiy .
(G

i Word Count

[ X'0.' to X'p!
0 : RS . o

P 3

i% Tbe-foilobiﬁgiéharéctqfs Will bé Qrouped 2 bY’E dr‘4 by 4
inté 16 bitAwords, Theﬁe words‘wiil bé set sequentidlly ﬁ
éfﬁer the fi;ét word of the user area. Transfer will '
stép‘ﬁheh the checksum has been read and ﬁroceéséd.

Therefore the format of a binary object code record
in‘cope will be .:™@ . w7 p e o e

1st; wqra

X'o' to X' p ' | vord count

" Useful words.of.the record

s amm o PR

|
T

{
i
!
j
|
E
!
|
‘X.
;
i
|
i
|
3
i
|

i

i I

, £
L : : e - E

y T , % . [t

Note : the checksum is verified by the I/$ routine but b
, E

not transferred to the user area. 8
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Output :
The degrouping of a record in core into a raocord

on paper tape is dene in the reverse manner. The

checksum has to be computed by the output routine.

record into 8-8 or 4x4 format,

1

When degrouping a

the output routine modifies all characters

—
~

according to the rules given in note 2.2.1. and
< . “aa i ‘l
2 2 200 ,. #

When dogroupnng a record 1n%o 4A4 formaL the

output routlne adds X'8' to the cluster 1dentlflca»
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initializ:

PLUCK DATA

produced by the FPRTRAN compiler cnly,

It permits

e
0

Subroutine

some part of a C¢MMPN block.

word count

NC

char 1 ‘

e ez o

=" name of labeled
* o,
4 o w1 'CPMMON block

(up to 6 character:d

)
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absolute data

word:

‘to be loaded
starting at ADDR i
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° Entry Point i

This cluster contains a list of entry point names.

These entry point names are numerically def

o

an entry point definition cluster (type 5).

strictly ros

> .

Format :

1 - word count
(N§ 4) d-c . N
. o} Z 3 7
A M
5 ¢ i E 0 0 ‘
g s
Z o
2 i £ NC L, | d-c E
’C)— § : (:: .')
- 5 -
S0, : wa i
w:; ¢ (== 3} G—C E
sagx S
o 7
‘E?Sg; - N ‘_‘T - "
Qv 2 > -
ca-tlo
870¢
&S ;
avecE
<>’c_f-_f'g
0G0
25g%
02072
Cad ”
- 250
&
it
902“'6 . e B . WY
239532 Each entry in this table has a variable length.
nozzé K -
cc ] .
256§ — s . i s dha B
85295 NC = numker of characters in the name.
pel o U
L2Tes2 : ' .
828538 d-c = don't care

-4
<
(0]
cr
0}

: All clusters of this type, if present in an object module, must

ter.

be grouped and either be the first or follcow a type O clus

C

CARLIER R ' - :

Supersedes doc, nr. L | PilILIPS=i4ATERIEL ELECTRONIQUE PR
: FONTENAY-AUX-ROSE




{.}0203’)

This cluster contains a list of external reference nanss

In further ccde clusters these names are referred to

by their numbers. The first external reference name

listed in a module has number 1, the second number 2,

Ta —

L ' ’ CtC L

: Format : Same as for Entry point name cluster .

tin, 8 o (see 4.202.)

[

us ) ..
oD v . - .
g g Meaning : The external reference name cluster; in an-
o .+ 1 T v A .
§5 i object program, define an equivalence between
@ B : - :

.0 b4 & . .
e . . : N
E5% P : * an external name and a number (1 for the
3253 i G v aEma - . "
05"' S . s W 2 . . . . . o
?gé? L first external name specified in an object
e program, 2 for the second, etc «ss)s These

externals may be referred to in the remainder

.

of the object program by these numbers (sce

! §t : . .
code clusters 4.2.4.) _ ‘ S
.Note : These clusters, if present in an object module,
*0 0 C i =

e ' ’ .
?%gg must be grouped and either follow type 1 cluster
£89s ' : o '

G w>D . )
£23.. (if any), or a type O cluster, or be the first.
$8093 : :
233t

cco9
29705
Cor3>
V32T
wl g8 .
33588 :

&
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Q
s
~3
L
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v
ez
<y
puse
<
2
1]
e.
xI
o

Propriété co

queiquo

forme quo ca sOIt sans auiorisalion

éerito du propribtairo.

reserves,

strictoment
intardita sous

drons
Reproduction ou communlcction @&

Tous
dos tiers

Fronce

T BT | ¥
AN ":i‘.o Lo H P r i L
: 11
B 2 : Fa - . o
[1} : Df;?’
e g i AL A P A Ak i et e e e e S S
1,24 Code Clusters (type 3)
(tel ottoa L00e GLUSLEEL S Cyp i

; A~ agenerated )
This cluster contains a list of code wOrdas generated by
3 o . - e T S o e ltor
the Language Processor and Linking Loaders- This cluster
- -

v

T T 7 i AL a) $ Y i " -
also contains the address (ADDR) from Uhl}h tp_ code

S

word list has to ke loaded into corece.

are associated to this list @

Y-

rurthermore, two xXeys
- a relocation bit key (RBK) .
-~ an external modification bit key (EMBK)

O i« B

Format :

word count

RBK

R
14 15

ADDR
EFBK

code word

..code word
;5 \
max-number

O.L'
code words @

]
' 16
i
1
1
]

cocde word
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the 1list, bit # 1 of REK

1d EMZ2K are related to the second code word

tity from the pr

- If a code word has its RBX bit selt this code

7

word is relocatébie. In other words :

.at 1bad time or link-lcad time the absolute
address of.the object moduie_wiil be
’~1“ . added to- this Qdfdf

.at lirk-edit time the relative address of the

fronco

object module will be added to this word.

- If a code woFd has its EMBK bit set, the next ;

word in the list is not a code word, but it

AN iy e e

s AN b

“contains in its bits 1 to 15 the number of an

PHILPS MATEXIEL ELECTRONIQUE

PROFESSIONNEL - CTI

Fontency-aux-Rosas

Propridts do ¢

external reference. This means that the- previous
© : code word has to bé modified by the Linkace-
Loader or Linkage-Editor by addition of the

- R R numerical equivalent of the external reference.

S . - - s 5 Bansesd g
*00C
gc 3".91 B e e e et S R S SRS S SN I PTRYCIICEEE T R 2 o
. 05 .
g% 32 : . X
o= . - .

tee S N S S N T
ZE23 | B T R T
Eefes i - |

Q 0 .
Q0uw, i ) | A e R S R g A AR WS Ten st @ Samvem WA S RS R EG s e g U
=2 |! . :
=262 |t
£o058% : ‘
LEE00 o o 5 - IS - cee i gl
$&7vY%a 7
$3533

oo

.=

0T 90 e s e e N
S5aET | ' R B e 55 s TS P S ————
209 [~
3:‘23:93 - £ * 3 3 . e o N1 =21 J-}~ (=4

: —- Tf bit R, on the right of ADDR field = O, this

h
T
[
o

means that ADDR is the absolule address ©
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Reproduction ou communlcotion &
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R
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& .
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L
T

is not per

All rights strictly roserved,
authority from the proprie!

fed
o
> €
oA
w3
e
s
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w0
[¥)
. D o
g 3
Z
O
o .
10
=0
v
@
“
wnge
..t(?«“f
iy B
-7 5
U(oD
.
0255
S 0
Tow €
2S5 2
[t Q
A ala
o
E
u
]
>
o

sous
col! sons culorisction

iaterdito
écrite du propriltaire.

fous dros strictement

(3
v
o
25
oo
- ¢
N
T
0l

,t;i;"m_,mmwz — -
N "};Z}}j{[ sution
first code word of the list (absolute prcgram
section). Tf bit R = 1, ADDR is the relative
. address {(relative t5 the base address of the
‘ mcduLv) of the first code word of the list
‘ (relocatable program section) s
> o : | |
— Tn the case of bit R = O (absolute code), the
. RBK key is'norkélly rn;eL, except when there is
;a réferencé from an absoluté program sectign'to
a relocat@ble program sectiona
- If-én external roforcnce number is aLtached to
i a code word, and if i is the order of the RBK anc
" EMBK bit éf.this code word, the order of the
RBX édd EMBK bit ;f the next'codeiword is
5 j =i+ 2. ; SRR
' ‘ o
. . '; . 3
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o < T sy oy
todinde Lniternadl
¢
This cluster contains a series of code words generated

by the Language Processors and Linking Loaders each

5 = time a forward reference is solved.

i 3.2 Every code word of this seriecs is associated with a
4 <

sT3s

are yelocation bit of a relocation bits key in the same

way as in Code Cluster (see 4.2.4) and an absolute
‘or relccatable word address.

e

Format

&
<

Qu
France

4 . word count

—_—

R3K

IEL ELECTRON

PROFESSIONNEL - CTI

fontency-aux-Roses

MMAT S s

ADDR o | R W

MATER

&th do s

@ ' CODE WCRD O

Propr!
PHILIPS

R ADDR 1 : R

CCDE WORD 1

Max. number
) ) . of code

O . words : 16

Sl w7 = LDDR A R

CCDE WCRD i

queiquo

rescrvés,
sans autorisalion

oys

ifo.

strictemaont

-

interdito

droits
Rupreduction ouv communication &

forma quo ce ¢
écrite dv propr

Bit £ 0 of RBK is attached to code word O, bit # 1 to

Tous
das tiers

code word 1, etCese
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comnmon  La .".J b

) (as outpul of the Fortran Compller and upper versions
| of the Assembler).
2 In the Sagittaire System, a reference to a common is
é cbnsidcred as an external reference to the name of this
. common, with a displaccﬁehﬁ rcprescnting a relative
‘address in the Common. ' ; - i
Therefore all references tdfa Q;dw‘ of 1abeléd
common may be handled in code clusters.
° However it is necessary to provide the Linkage-Editor‘
or Linking Loader with the length Of'ﬁhGACOﬁmon blocks.
This is the pu;pose'of the Common length definitioﬁ:
clusteré° ; -
‘)E.‘orm.aAtt' . . . : it » -

‘Same as for the Entry Point Definition Clusters;

. (see 4,2.6.), but R7and s are always O.

Meaning :

The NAME parameter is the name of the common block

.
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stelctement
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35| | The VALUE parameter is the 1cngth in ChaLacters of the
Tod 7\/ . ) o e ) .
ek H : _ ‘
SGwo. : } , P : .
93550 common blocke . _
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section,
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uster : (type 7)
P ] ; 2 o ey B S 3
or contains the following information 3
in the object dule
L} - ——— | o~ -~
length (length of relocatable program

i.e. for an entirely absolute program)

‘- error flag.

~_Meahing

Linkin

Forr

" START

~ MASK

- LE

~ ERFLAG

g Loader, O otherwise)

. B ) . 5 . . .t
~ protection mask (meaningful only if output by the

START B R ‘ ) .

MASK

—

~  LENGTH

ERFLAG

4]

i

H

Start address of the obJocL module
(R=0 if absolute, R=1 if relaﬁive).

if START=0 no startl adoxeqa.

Length of the object module, expressed as’

an even number of characterss

Flag indicating that an assembly,‘compilatlon,
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