MULTICS TECHNICAL BULLETIN MTB-187

To! Distribution
From:? M. HWeaver
Dates Aprit 23, 1375

Sublect: Changes to Obtect Segment Format

This MT8 describtes proposed changes to the standard oblect
segment tormat that will make use of entry parameter descriptors
more efficient, alliow for the maximum efflcliency In prelinking
and facllltate certaln functions of system inltlallzation. It Is
related to MTB-169 about the proposed prelinking schemes
Although the changes are not hard to implement, they affect many
other parts of the system and many programs wll]l have to be at
least recompiled to work with the new formate. These changes wll}
also. affect some USerse. This MTB will! explain the changes and
describe thelr effects on varlous system programse. All of these
changes can be Incorporated intn the system without a3 flag davye.
MPM documentation describing the changed structures lIs attached,
with a ™¥" pbefore each new jitems.

THE CHANGES
There are four basic changes belng proposed. These are!

1) optionally moving "“static® storage from the 1lnkage
section to a section of [t5 own {and hence reformatting
the oblect map),

2) changing the location of the entry bound indicator for
gates from an arblitrary convention In the definltion
section to a standard In the object map,

3) adding the capability for text embedded linkage pairs
{primar]ly for system Initializatlion) and

4) moving entry parameter descriptor pointers from the
definition section to the text sectione

The oblect segment format resulting from the first tnree changes
is an alternative toy not a replacement for, the current standard
oblect segment format. Many of these changes witl] normally be
used only by system programs or user programs with special needse.
However, the entry sequence change and the new version of the
oblect map are reolacementse. The changes are described below In
more detail.

Multics Prolect Internal working documentatione. Not to Dbe
reproduced or distr ibuted outslide the Mul tics Prolect.



MTB-487 page 2?2

SEPARATING TH: STATIC SECTION

Currentiy the [nternal static "sectlon™ of an oblect segment
is in the 1linkage section between the linkage header and the
Tinkse The [ntentlon was to put all of the object sSegment®s
unshared (impure) data In one section and to copy that sectlion at
runtime (into the <combined {1inkage segment). Both static and
links fall Into this —category and both are addressed vla a
pointer to the copy of the llnkage section. Now, however, there
is a proposed prelinking scheme which snaps the 1{inks iIn some
procedures at system (initlallzation time, thus reducing the

overhead of dynamic linking and saving pages If the links are
shared. To 9g9Aain the most efficiency from prelinkingy, only the
Internal static of these programs s copled at runtime. Because
these 1lnks and static wWill1) reside In two dlfferent segments at
runtime, they have to be addressed iIndependentiy. This is all
made slmpler If static lIs considered a distinct sectlon, separate
from the 1lnks. It wiil have its own entry in the objlect map

{see attached description of the proposed ob)ect map) and will
normally be focated between the linkage and symbol sections. The
mechanism for making this sectlon usable by the process s
explained in MYB-169. Adding a new section means adding two
other features for conslstency. One Is a new deflinition class,
44 specifying a segdef in a separate section. The other [s a new
section value for the self-referencing Jinksy types 1 and 5. The
value [s 3 and [ls represented symbolically as ¥static.e In order
to avold changing the symbol section by adding another relocatlon
structure, separate static sections are restricted to having only
absolute relocatlon.

Thls change is not relevant for most user programs because
there is less overhead when the linkage section and static are
combined {one template to copys one pointer register to
reference)s so having separate static wllifi be optional. Most
system programs wiil be recompiled to have it for prelinkinge. In
additions programs that know about object segment formats such as
the compilers, the binder, the linker, stu_, object_Info_ and all
Its <callers, etce.s must be modifled to handle the separate
statlc.e More detalled Information about the changes involved |Is
glven later In this MTB.

MOVING THE ENTRY BOUND INDICATOR

Having an Indicator wlithin a gate oblect segment of where
the entry transfer vector ends facilitates manipulation of gates.
Because all gates are [n alm, only that 1Janguage Is affected.
Currently, by convention, one inciudes the segdef "tv_end"™ at the
end of the transfer wvector, whlch causes a definitlon to be
constructeds It would be much less awkward to have thls value In
the new version of the oblect map now that there [s one anywaye
There Is a new alm pseudo-op, entrybound, to delimit the transfer
vector. Non hardcore gates do not yet have thelr entry bounds
set In their branches, which means that they do not use tv_end
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and are not affected yet by this change. Hardcore gates must
continue to use tv_end until)l the MST generator 1[Is changed to
retaln oblect maps, since the entry bounds used are plicked up
from the "object” segments during system (niltiallzation.

TEXT EMBEDDEODO LINKS

With thls change a threaded 1ist of tinkage palrs would be
allowed in the text section. Each palr would fook like a normal
1ink except that the first 18 bits In each palir would point to
the next pair Instead of to the linkage section headery, with the
first pair pointed to by the oblect map. The original motivation
berhlnd thls proposal was to simplify system inltlallzation.
There are already several hardcore programs that have pointers In
the text filled iIn by =special initiatlization programs. This
scheme would allow the pointers to be filled In by the system
prelinking mechanisme Moreover, with prelinklng of the user ring
system as well, text embeaded 1inks could be used in other
programs (such as PL/I progrars) to ellminate l1inkage sections
altogether and to prevent unllinkinge. For nows however, only alm
will produce them. These links would comprise a logically
Independent section since they are polinted to by the ob)lect map.
The reason tor not having them actually be together as a separate
section ls so that each 1lnk can be placed In the text near where
it Is used’ thls would minimize paging. These 1lnks would be
snapped at system Initialization time. It is not intended that
the linker be changed to handle this unusual format; ([t could be
done falrly easily but the oblect segments involved would have to
be ejther moalfiable or copied on write, Al though In practice
these links would probably not be faulted ony they will start out
as linkfaults (fault tag 2) In case it is decided In the future
to have the linker handle them in some way, for exampie to snap
1inks left unsnapped by the prelinker. It Is clear that beslides
the convenjence, allowing text embedded 1l1inks would open up
several research opportunities.

MOVING ENTRY DESCRIPTOR POINTERS

The current standard obj)ect segment format specifies that
the pointers to an entry®s parameter descriptors, [f they exist,
be appended to the definition. At the tlime this was deslgned, it
was not clear exactly how and when they would be used. So far
they are used only by get_entry_arg_descs_y, whilch s called by
trace and trace_s tacka. Nows however, the command processor |[s
belng changed to look at the entry parameter descriptors and 1t
has only a pointer to the entry sequence [n the text. It does
not want to go to the trouble of Jlooklng at the definltlon,
especially since the parameter descriptor pointers are logically
more a part of the entry sequence than of the definition. The
command processor will}l be the heaviest user of the descriptor
polinters so it Is worthwhile to optimize what [t does. The
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expense of looking at the definlition Involves at least touching
an extra page in many casesy Since the definition would otherwise
not be paged In after the flrst Invocation {or at all under
prelinking for system commands)y, and getting a polnter to the
definition section from the }inkage sectjon copy whose focation
I1s In the LOT. Moreover wlth the linker [n the user ring, the
ready-made odeflinitlon sectlon pointer cannot be guaranteed.
Thusy to be safey, the command processor would have to call into
ring 0 to get the bit count and then call oblect_infto_ Just to
get a pointer to the definltion section. Gettlng everything from
the entry sequence is clearly preferable.

The other wusers and potentjal wusers of the descriptor
polnters Include get_entry_arg_descs_e the binder and runtlime
parameter checking, which are not as heavlly used as the command
processor {(note that with prelinking, parameter checking will not
be performed for system-called subroutines except perhaps at
prelinking time) and which wWill not have trouble with the new
format. They either start out with the entry pointer or can
get it wvery qulckly from the deflinltlons Paging should not be
significantly Increased pecause of this change if at all.

The actual changes belng proposed are to add some more entry
flags to the word containing the definition offset, to put a
relative polinter to the descriptor polnter array In the word
preceding the flags, and to move the pointer array from the
definition to the text sections The revised MPM description is
attached. The flags are defined so that one can determlne the
exact parameter setup from the entry sequence. In order to tell
the PL/I compiler when to turn on the variable flag, a new
options, varijiable, will be avallabtle for the procedure and entry
statements.

EFFECTS OF OBJECTY SEGMENT CHANGES

Listed below are most of the system routlnes that have to be
changed to handle the new object segment format, along with an
explanation of the changes and how they can be made compatibly.

alm_changes

The assembler needs several new pseudo-ops and extenslons to
some old ones. The new ones are?

1) link_in_text <segment_name>!lentrynamel+expymod
indlcates that a text-embedded link should be Inserted In
the text at the current focatione.

2) entrybound
Inadlcates that the entrybound fleld in the object map shouild
be set to the current location.

The extenslons are!
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1) The Join pseuco-op will also accept /statlic/. If and
only if this is specifled a separate statlc sectlon Is
created., Specifying both Joun /Z1ink/ and Joiln /static/ in
the same program is not allowed. Definltlons for segdefs
defined in static are given the definition class 4.

2) <¥*static> wlll be accepted as a legal segment name both
In the segment fleld of addresses and by the link pseudo-op.
It will cause the generatlon of a link of type {1 or 5 to the
static section. This specltfication [Is also not allowed In
the same program with a Join /link/ statement.

3) The push pseudo-op wlll cause a transfer to a new push
operator [if a separate static section iIs used so that the
static polnter can be set. alm programmers who use separate
statlic must take care to reference their own static
locatlons via a static pointer, which the push operator will
return at proeiz28, instead of via the } inkage pointer, opri.
If desired, a command can be provided to check for
references to static via pri.

PL/Ll_Changes

The PL/I compller wlll create a separate statlc section In
the object segment [f the -separate_statlic (-ss) control argument
is givensa In this casey internal static varlables are referenced
via the static pointer, obtalned by the entry operator, instead
of via the Jinkage pointer. {Most users wlll want to keep their
static and 1llnkage combined *to reduce overhead.) The entry
parameter descriptor pointers will be moved from the definltion
to the entry sequence in the text section.

pll_operators__changes

Alternate operators will be provided for each PL/I entry
operator which will be Identlcal except that the static pointer
will be obtalined and stored at pr6ijz28. The current entry

operators wil) continue to be used when a separate static section
Is not generated. The alm entry operator will be <changed to
always obtalin the statlic pointer and store [t at pr6iz8. A newnw
alm operator would have meant another operator pointer the tThe
cramped sStack headera.

binder changes

The binder must be able to handle all three oblect segment
formats, including the one used before the current standard
formate. The conversion of the system for prellinking will be
simplified If separate static components can be bound with
combined static components, since [t 1Is wunlikely that all
components of some bound segments wlll be repl aced
simultaneously. However, a bound segment wll?1 not have a
separate static section unless each component has one; to have
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Internal static for some components In the }jinkage section and
for others in the static section would add unnecessary complexity
and the Jinkage section would not be shared anywaye. When there
are mixed components, the separate statlc sections wll] be put In
the 1linkage sectlon and relocated with respect to the beglinning
of the linkage sectlons no record will be kept In the bound
seament of which static sections were orjiglnally separatee.
However [f all of the components that have static sectjons bhave
separate ones, the bound segment j[tself wll]l have a separate
statlc section.

The binder®s ability to create separate static sections has
one major effect that may cause some bound segments to keep their
static in the llrkage section. That Is that the blnder cannot
prelink to segdefs in a separate static. Currently when one
component references segdefs In another component®s static, the
blnder takes advantage of the fact that the statlc Is comblned
with the 1iinkage section by <changing only an offset and an
indirection to convert an Instruction reterencing through a 1ink
In one component to one referencing the statlc of another
component. Wnen the static section Is no {onger combined with
the linkage section, that trick will no fonger work. There [s no
plan to reserve a polnter reglster for the static pointer and to
ensure that it is valid before every link reference so that the
binder can substitute |t for the linkage sectlon pointer. There
are thus two cholces for bouna segments to be prelinked with the
system that have seggefs in statice These are:?

1) Do not recompile with separate static. All references to
the boundg segment®s static segdefs from within the bound
segment wlll contlinue to be direct references {using pr4)a.
However, the links cannot be shared so each user of the
bound segment will have his/her own copy of the entire
linkage sect lon. 0f course the 1inks wlll stili be
presnapped.

2) Recompile all components with separate static so that the
bound segment has a Separate statlc section. All references
to the bound segment®s static segdefs from within the bound
segment will be Indirect references through Jlinks. However
the 1inks wll) be presnapped and shared.

oblect info_

The structure that objJect_iInfo_ fllls Iin must be changed to
reflect the new object map [nformation. See the attached writeup
for a description of the new structure; the addltlonal ltems are
starred. It Is Important to be able to handle both structure
declarations since the callers of object_info_ cannot be changed

all at once. To distingulsh the structures, oblect_info_ wilt
rely on the verslon number whlchy, unlike the other structure
itemsy must be filled in by tne gcallera The version described

here Is number 2. Because many callers do not vyet fili In the
number, any other number s considered version 1 for the time

ﬁ
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belng and In that case tha current structure will be filled in.
Unless some of the new items are relevant, there is no way to
tel from the structure whether the oblect segment has a verslon
1 or a version 2 objlect map, put that knowledge should not be
necessary.

A couple of the ftems could use fur ther explanation. The
static pointer |s always meaningful. If the segment does not
have a separate sectiony, the static pointer points to the actual
beglinning of the static region within the 1inkage section. If
there is no static sectiony le.e.y it ls zero length, the static
pointer is nulls. call_delimiter has been renamed entry_bound to
correspond with the object mape It Is not fllled In unless 1t Is
nonzero In the oblect map slnce oblect_info_g$brlief should not
search the deflnjitions of all alm segments for tv_end, whilch only
hardcore gates have.

There Is no way to make the desired Include flie changes
compatibly for everyone. Currently there are two include flles
with the same struc ture name, one automatic and one based. It s
better to have one Iinclude ftile and for those who want a
different storage class to use the “)like™ attrjibute; incomplete
structures omittling level 1 are to be avolded. So that no one
need change references tc the structure, the best solution seems
to be to <change the structure name in the inctude file and to
requlre everyone to add a structure decliaration for the ojd name
using the "like"™ attribute.s The attached MPM declaration [s the
same as the new Include flle. {Automatic wvariables don"t get
allocated If they are not referenced unless a3 table s produced.)

callers ot oblect info_

There are about 25 system procedures that call oblect_info_.
These all have to be changed to use the new structure. Many will
need lTittle more t han recomplliation with the new
oblect_info_.incl.plily all except for the binder and the tinker
should need only minor changes.

decode definjtjon_

Besides changes in calling oblect_info_, decode_definition
needs to recognize the new deflnl?iqn class 4 for statlce.

form link _jinfo

Besldes changes In calllng oblect_Info_, form_llnk_Iinfo_
{print_link_info) needs to know about both the new definition
class and the new value (*statlc) for self-referencing links.

command Drocessor

The command processor wll! 1ook only In the text for entry
parameter descriptors. If it finds ‘them, it will create
descriptors for the argument 1ist [t pbullds 1f all the parameters
are character stringse.
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qet_entry _ard descs

This must be changed to look at the entry sequence for the
parameter descriptor pointers. If they are not found in the
texty the entry®s definition must be checked.

EFFECTS OF HAVING SEPARATE STATIC AT RUNTIME

The procedures listed below are not Interested In the object
segment changes themselves as much as [n the effects of having
static separate from the 1inkage section at runtime and accessed
via the ISOT (Internal Statlic Offset Table) rather than the LOT
{Linkage Qffset Table).

linker

The llinker wlill have the added responsiblliity of managlng
the ISOT. Of course {t also has to know about separate static,
class 4 definitions and sel f-referencing links to *static.

atu_

stu_ will sometimes need the static pointer to access a
segment®s Internal static varlables. It seems preferable for
stu_ to obtaln the pointer [tself than to add a new entrypoint
for each of the flve entrypoints that might be interested In 1|t.
Thls would also save changing the 10 or so callerss To lsolate
the cases where a separate pointer is neededy, 3 new code will be
used In the symbol table to |[ndlcate that a variable (s In

separate static. When the statlc pointer Is neededy stu_ wlll
obtain |t from thre ISO0T. The installation of this must be
carefully arranged to occur after the ISOT management is

Installed but before there are any object segments wlth separate
statice

debug

debug needs a new seament ID, &i, for internal static. The
offset wused should be the same as that in the listing, so ki Is
aqulvalent -to &1 for static sections that are not separate.

Yrace stagk
The change to get_entry_arg_descs_ has already been
described. interpret_ptr_ must call a different routine than

is_cls_ to determine whether the pointer points to someone's
internal statice.

bound debug _utll _procedures .

Some of these, particularly find_1s_owner_ and is_cls_, need
to look at the ISOT as well as the LOT. Pernhaps there should be



MTB-187 page 9

2 Nnew procedure, is_static_. for use by |[nterpret_ptr_. The
programs that know about operators have to be updated.

dump_1s
This command must merge the ISOT with the LOT to be able to

dump the combined ) inkage sectlon continuouslye. The output will
change slightly to accomodate separate statlc sections.

dump_static

This suggested command would dump only static sectlons for
users not interested In llnkss. It may be more deslirable when
most 1inks have been prelinked.

print linkage ysage

Like dump_1ls, this command must merge the LOT and ISOT and
the output may need to be modified slightly.
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IHE STRUCTURE OF IHE QBJECT MAP

The oblect map contalns iIntformaticon which allonws the varlious
sectlons of an obJect segment to be located. The map [tself can
be located immedlately before or immediately after any one of the
five sectlonse. Transliators normaliy place It Immediately after
the symbol) section. The tast word of the segment must contain a
left-justified 18-bit polnter (relative to the base of the oblect
segment) to the ob)Ject map. The object map has the following
format:

declare 1 oblect_map allgned,

2 decl_vers fixed bin init{2),
identifier char{8) aligned,
text_relp bit(18) unaligned,
text_length bit{18) unaligned,
def_relp bilt(18) unalligned,
def_length bit{18) unalligned,
link_relp bit(18) unaligned,
tink_length bit(418) unalligned,
static_relp bit€18) unallgned,
static_length bit{(18) unal igned,
symb_relp bit{(18) unallgned,
symb_length blt{18) unaligned,
bmap_relp bit(18) unaligned,
bmap_length bit{18}) unaligned,
entry_bound blt{18) unalligned,
text_link_relp bit(18) unaltigned,
format allgned,

3 bound bit{41) unallgned,

3 relocatable bit({l) unaligned,

3 procedure blt{1) unalligned,

3 standard blt{1) unalligned,
¥*3 separate_static bit{1) unaltigned,
*3 links_In_text bit{1) unalilgned,

3 unused blt{30) unaligned;

x
N NNNNNNNNNNNNNN NN

® %

1. decl_vers ls the versjion number of the structure.

2« identifler Is the constant "ob)]_map".

3. text_relp is a polnter (relative to the base of the
obJect segment) to the base of the text
sectione.

L text_length Ils the Jlength {iIn words) of the text section.

5« def_relp is a pointer (refative to the base of the

oblect segment) to the base of the definitlion
sectione.
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7« l1ink_relp

8. link_length

9. static_relo

10 static_length

11. symb_relp

12« symb_length

13. bmap_relp

14, bmap_length

15« entry_bound

16« text_link_relo
17. bound

18. relocatabie

19« procedure

20« standard

page 11

is the length {ln words) of the definition
sectlion.

is a polnter (relative to the base of the
oblect segment) to the base of the t{inkage
sectiona.

is the Tength {in words) of the Jinkage
section.

is a pointer (relative to the base of the
object segment) to the base of the statlic
section.

is the length {in words) of the static
sectlone. '

ls a pointer {(relative to the base of the
oblect segment) to the base of the symbol
section.

is the length (in words) of the symbol
section.

Is a pointer {relatlve to the base of the
oblject segment) to the base of the break map
section.

is the length (in words) of the break map
sectione.

is the offset of the end of the entry
transfer vector [If the obJect segment (s to
be a gate.

is the offset of the first text-embedded link
if Item Jinks_in_text = "1"b.

is "1"b if the oblect segment 1Iis a bound
segment.,

is "1"b if the oblect segment Is relocatable;
that Isy 1f it contalins relocatlon
information. This information {(If present)
must be stored In the segment®s first symbol
blocks See the MPM Subsystem Hriters® Gulde
sectiony The Structure of the Symbol Sectliona

is "1 it this 1Is an executable object
segment.

Is "1"b 1f the oblect segment is In standard
formate.
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separate_static

links_In_text

unused

is "1™ [f the statlc section s
from the linkage sectione.

s ™1"b {f the oblject segment
text-embedded 1inks.

is reserved for future use and must

separate

C

be

page 12

ontalns

" Ollb.

“N
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THE STRUCTURE OF IHE TEXT SEQTION

The text sectlon Is baslically unstructured, contalning the
machine Janguage representation of some symbolic Janguage
algorlthm and/or pure data itemse. Its 1ength must be an even
number of words.

Two items which can appear wlthin the text sectlion have
standard formats) namely the entry sequence and the gate segment
entry point transfer vector.

Ihe Entry Seguence

There must be a standard entry sequence for every externally
3ccessible procedure entry point In an object segmente. It has
the following format (the two structures are Independent but are
normally contiguous)e.

declare {1 parm_desc_ptrs allgned,
*2 n_args bit(18) unaligned,
*2 descriptor_relpin_args) bit{18) unaligned,

declare | entry_sequence allgned,
¥*2 descr_relp_oftfset bit{(18) unaligned,
¥2 reserved bit(18) unallaned,
2 def_relp bit{(18) unaligned,
2 flags unal igned,
3 baslc_Indicator bit{1) unalligned,
¥3 revision_1 bit{1) unallgned,
¥*3 has_descriptors bit(1) unaligned,
¥3 varlable bit{1) unaligned,
¥3 tfunction bit{41) unallgned,
3 pad bit{13) unaligned,
2 code_sequencei{n) bit{36) allgned;

1. n_args is the number of arguments expected by this
external entrypoint. This jltem s valld only
Ilf the flsg has_descriptors = *"1"b.

2« descriptor_relp is an array of pointers {relative to the base
of the text section) which point to the
descriptors of the corresponding entrypolnt
parameters, This Item [s valid only if the
flag has_descriptors = "1"b.
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3. descr_relp_offset is the offset (relative to the base of the
text sectlon) of the n_args jiteme Thils jitem
Is valld onily if the flag has_descriptors =
liinb.

4. reserved ls reserved for future use and must be '0"b,
The precedlng ltems are optionale.

5. def_relp ls a polnter {(reiative to the base of the
definitjion section) to the definitlor {see
below) of this entrypoint. Thusy given a
pointer to an entrypoint, it is possible to
reconstruct its symbolic name for purposes
such as dlagnostics or debugging.

b« basic_indicator is "i™b if this Is the entrypoint of a BASIC
programe

7. revislon_1 ls "¢"p if alt of the entry®s parameter
descriptor information 1is wlth the entry
sequence, l.eey If nNone [s In the definition.

8. has_descriptors is "1"b if the entry has parameter
descriptorss le€ay items n_args,
descriptor_relp and descr_relp_offset contain
valld information.

3. varlable ' is "1"b 1f the entry expects arguments but
the number and types are varlable.

10« function Is ™1™b If thls Is a functlon entry, l.e., if
the 1last parameter [s to be returned by this
enfry.

i1. pad Is reserved for future use and must be "“0"b.

12. code_sequence is any sequence of machine instructijions
satistying Multics standard calling

conventlons. See the MPM Subsystem Wrlters®
Guide section, Subroutine Calling Sequences.

Note that the value {(l.esy Offset within the text section) of the
entry point corresponds to the address of the code_sequence | tem,
{The vatue 1ls stored In the formal definition of the entry point.
See the MPM Subsystem Wrjiters® Guide section, The Structure of
the Definition Sections) Thusy 1§ entry_offset s the value of
the entry polint ent1 then the def_reip I[tem polinting to the
definition for entl is Jocated at word (entry_offset - 1}.
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Ihe _Gate Seament Entry Polnt Transfer Vector

For reasons of protection, control must not be passed to a
gate procedure at other than 1Ilts deflned entry points. To
enforce thls restriction, the first n words of a gate segment
with n entry points must be an entry point transfer vector. That
lsy the kth word. {(g< k <n-1) must be a transfer Instruction to
the kth entry point {(l.e. a transfer to the code_sequence [tem of
a8 standard entry sequence as descrlbed abovel). In this case, the
value of the kth entry point is the offset of the kth transfer
instruction (l.es word k of the segment) rather than the offset
of the code_sequence ltem of the kth entry point.

To ensure that only these entrjes can be used, the hardware
entorced entrybound of the gate segment must be set so that the
segment can be entered only at the first n flocations.
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oblect_info_ object_info_

Namet object_Iintfo_

This procedure returns structural and ldentlitying
informatlon extracted from an object segment. It has three entry
points returning progressively larger increments of jinformatjion.
All three entry polnts have jidentical caliing sequences, the only
distinction being the amount of Information returned In the Info
structure described below.

Entryt objlect_info_g%brlef

This entry onty returns the structural [Information necessary
in order to be able to Jocate the oblect®s four sectionse.

Usage

declare oblect_info_3brief entry (ptr, fixed bin(24), ptr,
fixed bin{35);

call object_info_3sbriet {segpy bc, infop, code)}

1. segp is a pointer to the base of the oblect segment,
(Input)
2« bcC is the bit count of the objaect segment. {Input)

3. intop is a polnter to the Info structure In which the objlect
information iIs returned. (Input)

4. code is a standard Mul tics status code, {Qutput)

Entry: ob)ecf_info_sdispﬂay

This entry returns, in acgdition to the g$brieft informatlion,
211 the identifying data requlired by certaln oblect display
commandsy such as print_link_Info.



)
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declare oblect_info_3display entry {ptr, flxed bin(24), ptr,
flxed bin{35);
cail oblect_info_g%disnlay ({segps bcy infop, code)}

1-4) as abovee. (Input/Output)

Entryt oblect_info_g%long

Thls ‘entry returns, In addltlon to the $brlet and $display
information, the data required by the Multics binder.

Usage

declare objlect_info_3tong entry {ptr, fixed bin{24)y Dtr,
fixed bIn{(35); ’

call object_info_%$long {segp, bcy Infop, coded;

1-4) as abovees {Input/Output)

Notes

A description of the Informatlon structure follows, A
declaration of It Is avallable in object_info_.incl.pll, which is
a standard Multics Include flle.

declare 1 ob) _Info allgned,
2 verslion_number filixed bin,
2 textp ptr,
2 defp ptr,

linkp ptr,

statp ptry,

symbp ptr,

*
NN
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2 bmapp ptr,
2 ting tlxed bin,
2 ding flxed bin,
2 Iing fixed bin,
¥2 jirg fixed bin,
2 sing ftlxed bin,
2 bing fixed bin.
2 format,
3 old_format bit{1) unalligned,
3 bound bit{1) unallgned,
3 relocatable bit{(1l) unaligned,
3 procedure bit{1) unaligned,
3 standard bit{41) unaligned,
3 gate bit{(1) unaligned,
¥3 separate_static bit{41) unallgned,
*3 iinks_In_text blt{1) unalligned,

3

pad bit(28) unaligned,

2 entry_bound fixed bin,
*2 textilinkp ptr,

the

NN N

3
3

{imit of the 3brief Infto structure.¥/

compller char(8) aligned,
compile_time flxed bin(71),
userid char{32) allgned,
cvers aligned,

offset bit(18) unallgned,
Jength bit{(18) unatigned,

2 comment,

3
3

offset bit(18Y unaliged,
tength bit{(18) unaligned,

2 source_map fixed bin,

the

NN NN NNN

timlt of the $dispiay Info structure.*/

rel_text ptr,

re]l_def ptr,

rel _link ptr,

rel_symbol ptr,
text_boundary fixed bin,
static_boundary flxed bln,
de faul t_truncate fixed bin,
optlonal_truncate flxed bin;

/
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9.
10
11.
12.
13.
14,

15.

~— 16

/¥Thls ls the

version_number

textp

defp

1inkp

statp

symbp

bmapp

ting

ding

ling

iing

sing

bing

old_format

bound

relocatable

page 19

oblect_Info_

Iimit of the $long info structure.*/

Is the version number of the structure
{currentiy = 2). This value Is Input.

is a pointer to the base of the text
section.

Is a pointer to the base of the
definition section.

Is a pointer to the base of the 1lnkage
section.

is a poilnter to the base of the static
sectlon.

is a pointer to the base of the symboli
sect]lon.

Is a pointer to the break mape.

is the length (In words) of the text
section.

is the length (in words) of the
definitlon sectlona

Is the length Kln words) of the 1inkage
sectiona

Is the length {In words) of the static
section.

is the Jength (In words) of the symbol
sectjion.

Is the length (In words) of the break
mape

Is ®1"b It thls segment is in the old
format; otherwlse It is "0"b.

is "1"b It ¢this [Is a bound segment;
otherwise It Is "0"b.

Is "1"b [f the oblect 1Is relocatables
otherwise it is "0"b.
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18.

19.

20«

21.

22+

23

24,

This is the limit of the

25

2b6e

27

28

29.

37

procedure
standard

gate
separate_static
1inks_In_text

pad

entry_bound

textlinkp -

compliier
complle_time
userid

cvers.offset

cvers.length

comment.offset
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is ™1™b if it Is a procedure’ is "0™b |t
1t is nonexecutable data.

Is "1"b If this is a standard oblect
segment; otherwise it is ""0"b.

is "i1"b 1If thls is a procedure generated
In the gate format; otherwise [t |is
.'0 '.b .

is "1™ 1f the static section is
separate from the 1Jinkage sectijion:
otherwise it 1Is "0"b3

Is "1{"b iIf this objJect segment contains
text-embedded {inks; otherwise [t is
lln .lb.

Is currentiy unusede.

is the call delimiter value if this Is a
gate procedure,

is a pointer to the first text-embedded
fink If Jinks_in_text = *{"b.

tbrief info structure.

Is the name of the compliler which
generated this object segment.

Is the date and tlime thls obJect was
generated.

is the access id of the user [n whose
behalf this oblect was generated.

ls the offset (In words), relative to
the bAase of the symbol section, of the
al igned varlable length character string
which describes the compiler version
used,

Is the length {in characters) of the
compiler version string.

is the offset {(in words), relatlve to
the base of the symboy section, of the
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al lgnea varliable length character string

contalning some compiler generated
comment.
31. comment.length is the length {(In characters) of the

comment string.

32+ SOuUurce_map Is the offset (relatjive to the base of
the symbol! section) of the source mape.

This Is the 1imit of the $dlsplay info structure.

33. rel_text is a pointer to the oblect's text
section relocation Informationa.

34, rel_def is a polnter to the oblect®s definition
section relocation Information,

35. rel_1ink ' {s a pointer to the oblJect®*s 1|linkage
‘ section relocatlon Iinformation.

3bs rel_symbol is a pointer to the object®s symbol
section relocation Intformation.

37« text_boundary partlially deflnes the beginning address
of the text section. The text must
begln on an Integral multiple of some
numbery es«9e.y [ mod 2y 0 mod 645 this Is
that number.,

38« static_boundary Is analogous to text_boundary for
internal statice.

39, default_truncate is the offset (in words), relative to
the base of the symbol sectlon, starting
from whlch the symbol section can be
truncated to remove nonessential
information {€sGay rejocation
information).

LD. optional_truncate is the offset {(in words), reijative to
the base of the symbol sectlon, starting
from which the symbo! sectjion can be
truncated to remove unwanted Information
(eegey the compiler symbol tree).

This [Is the limit of the 3long info structure.



