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Attached are copies of all Multics Change Requests which were epproved
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In addition,

The BOS bootstrap loader

All BOS programs which read or write tape are affected,
Special primitives are being supplied which will select
the correct density.

Page 1 of
MULTICS CHANGE REQUEST 1 Pages
< DATE
OBJECTIONS RECORDED: STATUS Mcr 009
Written 9/14 /73
Initial AUTHOR: N. I. Morris
Approval k 10/9/73
Initial
Rejection
SOURCE: (if external) e.g., "User", |Postponed 9/18/73
" 2 1" '
“'Marketing
Marketing Wlt?drayn
Expiration
Date
CLASSIFICATION JUSTIFICATION Replaced by proposal MCR
Incompatible Marketing
X |Change X |Requirement Implemented in System
Conformance to
X |Extension Standard Comment:
Increased
Restriction Consistency Refer to MCR-007
Performance
Improvement Simplification
Generalization
Bug Fix
Subject Justification Summary (Detailed Proposal)
SUBJECT: Modify BOS to handle tapes on the MTS-500

(which was on 1 card and is now on
4) must be modified to select the correct drive density and
allow drive selection (since MTH-500's cannot be redialed

to different drive numbers or different densities).

All tape DCW lists have been modified

to allow compatibility between MTS-400 and MTS-500.

all programs which read or write Multics
standard tapes will be made to handle 1040 word records.

Most of the work has already been completed.
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e e e rer__ 021 T
MUTTICS CHANGE RECURT Pare 1 0F 1 Diros
TITII: Modify linker and add new stack frame flags STATUS AR
' Vritton 4 9717/73\<‘
.. M. Weaver Approvedmeaf)10/h /73
AUTHOR Re feotad
ejected
[SOURCE:  (if external) e.r., "User", "Marketing” Postponed 9/25/73
: Withdrawn
Local Ixpires
CLACSIFICATION JUSTIFTCATION Feplaced by proposal MCR
Incompatible Harkebing
Change Peauirement Imnlerented in System
Contormance Lo -
X |y tension X {otendnrd Ot icetions/Comments:
X Increased. . .
Pestriction Consistency Postponed for clarification.
verformrance
Irproveront Cimplification
Reliability
Improvenent X |Generalization
X Pug Mix

Use these headings: REASONS, SUMMARY, TMPLICATIONS, DETAITED PROPOSAL (Optional)

REASONS : <
1) When the linker is invoked because of =& fault tag 2.on & non-link, it either

crashes the system or tries to procesd snd encounters garbage.

2) The linker currently handles trap-before-link and trap at first reference by the

condition mechanism, signalling them as linkage errors. They are not in fact conditions

and should use a separate mechanism.

3) New stack frame flags need to be added for the changes to the condition mechanism

and for (2). The signaller flag should be moved as it is in the bit offset field of

the forward pointer.

4) signal soon needs to recognize the "any other" condition. This is not related to

othera hut signal needs to be changed for them anyway.

SUMMARY: The linker iwm changed to detect most emses of illegal fault tag 2's. For traps
before link and traps at first reference the linker calls a speclial procedure rather than

using the condition mechanism. This procedures crestes e stack frame in the proper outer

ring stack and transfers to a procedure in the outer ring whick inyvokes the real trap
procedure (and then transfers back to where the linker was invoked). This change enables

has $make ptr to process traps at first reference, whick will allow bound segments with
firgt reference traps to be called for the first time from command level (when the binder
produces proper first reference treps ).

The procedure used by the unwinder is made externally available so the linker can use it
and it and the interface is made more general.

signal (which is also the unwinder) is changed because of the change to its utility
procedure, because of the changes in the stack frame flags (3 of which affect it speci-

fically) and to recognize the "any other" condition. Both new and old crawlout flags are
set so that existing system debugging tools will work correctly.

signaller is changed to set the new aignaller flag as well as the o0ld, for compatibili’

All stack frame flags will be in the first word of the back pointer.
IMPLICATIONS: All of these changes have been implemented and are ready for installation.

'The only Jmmediate notification to users should be about the any other condition.and the

changes in the stack frame flags. For the rest, there need to be the eppropriate MPM
(errop_tablq_), SPS and SWG updates. These changes should be transparent.
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AUTHOR: _TLe H. VanVleck

' MCR 033
. MULTICS CHANGE REOQULST Page L Ofﬂl Parces
TITLE: New command/active function "user" and new command/ STAYUS DATT:
active function "system" Uritton g | 9/20/73

Approved# 10/04/73
Rejecled

[SOURCR:  (if external) e.g., "User", "Marketing" Postponed
Withdrawn
Fxpires
CLASSIFICATION JUSTITICATION Replaced by proposal MCR
Incompatible HMarketing
Change Pequirement Irmlemented in Svstem
conformance to
X Extension Ctandard Objections/Comments:
Increased ) .
Restriction X Consistency Document as active functions only
Terformanco (not as commands).
Irprovement X Simplification
Reliability X
Improverment Generalization
Bur Fix

Use these headings: FEASONS, SUMMARY, TMPLICATIONS, DETAITED PPOPOSAL (Optional)

REASONS : Active functions cause stack to be capped and two error messages to be typed

1f iesued as commands; this is foolish. Also, as exeq_éom programming increases, we
find that we have & subroutine, active function, and command for every data item the
user wishes to retrieve. This proposal is a modest step toward eliminating a little
of the unnecessary command system complexity.

SUMMARY: If the "user" sctive function is called, by the command processor, it works

as it does now, end returns the selected user parameter to the command processor. If
"user" is called as a command, it detects this by getting "error table $ not_active_

fnc_"

and instead of causing a big fuss, simply types its value,

Two new parameters have also been added to the "user" command: "outer module"
and "process id", primarily for use by exec coms.

The "system” command/active function is new. It is like "user" but returns

per-system parameters, such as "sysid", "n users”, "last down time", etc.
IMPLICATIONS: This change is upward compatible. It does estsblish a precedent, that
a program mey be}both a command and active function; I don't see that it requires thst
all active functions be commands. How we 1list these hybrid programs im the MPM may

be a question.
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o ‘ MCR O34
MUL 5 CHANGE REOUDST
ULTICS CHANGE RROUDOY Page 1 of T Pares
TITLE: Install new billing program STATUS DATE
Written y 9/19/73 ;
. . T. H. VenVleck Approved 10/04/7
AUTHOR: : —t
Rejected
[SOURCE: (if external) e.p;., "User", "Marketing" Postponed
Withdrawn
Fxpires
CLASSIFICATION JUSTITTCATION Replaced by propnsal MCR
Incompatible Marketing
Change Ponuirement Irrlemented in System

Conformance to

Ot jections/Comments:

Extension Htandard
Increased

Restriction Consistency

FPerformance

Improvenment Simplification

Reliability .

Improvement Generalization

Bue Fix

REASONS :

mailing.

SUMMARY :

IMPLICATIONS:

"mailing page

Use these headings:

REASOIIS ,

Slightly better bill.

SUMMARY, IMPLICATIONS, DETAITED PROPOSAL (Optional)

This new billing program, slready in use locally, produces an sdditional
copy of the monthly usage report with separator pages suitable for interdepartment
It also produces an additional page per project showing charges for ARDS

ussge, tape ussge (when charged), etc.

Modifications to "write user usage report" and biller.ec, and new program

More storage needed for monthly billing run.
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N 10S CEANGE REQUIS MCR 035
ULTICS CHANGE REQUBST Paco 1. of 1 Paros
TITLE: New commands for directory auditing STATUS DATE
Written . | 9/20/73
uriiog: T+ H. VanVleck Avproved H [10/04/73
: %cjeoted’
[SOURCE:  (if external) e.g., "User", "Marketing" Postponed
Withdrawn
Fxpirces
CLASSIFICATION JUSTITTCATION Replaced by pronosal TR
Incompatible Marketing
Chanee Pequirement Imnlemented in Syster
Conformance to
X hytension Standard ObJjections/Comments:
Increased .
Restriction Consistency In Tools library only and document in SPS
Performance only; installation/maintenance aids.
Improvement Simplification
Reliability X
Improvement Generalization
Bug Fix

Use these headings: REASONS, SUMMARY, IMPLICATIONS, DETATLED PROPOSAL (Cptional)

REASONS: Thege commands sllew a user to snapshot & directory and to determime the
difference between two snepshots. These commands may be used for crash recovery,
damage assessment, snd security suditing.

SUMMARY: There are four commands:

save dir infe path -seg-
This commesnd lists all of path inte the segment seg.dir info. Everything
obtainable from the file system is saved.

comp dir imfo~ segl seg?2 -ca-
This commend compares two dir info segments. Differences are reported.
__C_._, mey be "-bf" or "-lg"

list dir info seg -ca-
This command lists a dir info segment.

rebuild dir seg -ca-
This command takes a dir info segment amd compares it to the current version
of the directory. If a directory or link is missing, it is re-created, If
a segment is missing, the info on the segment is typed unless "-bf" was
specified.
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T G et AT T et MCR 036
. MULAICS CHANGE }‘\J‘[),Ulnu pap_e 1 Of" 1 PaFCS
71T :  Lay trap for reused address bug STATUS DA
Written 9/21/73 p
Approved M 10/04/’73“4
! . S, Webber Pl
AUTHOR: Rejected !

[SOURCE s

(iT externsl) e.p., "User", "Varkcting"

Postponed

Withdrawn

I'xpires

CLASSIFICATION

JUSTTITCATION

Hernlaced by provosal MCR

ITncompatible
Chance

iarketing

Peoauirement

Irrnlerented in Svstem

Extension

Standard

Conformance

to

Increased
Restriction Consistency
Performance
Irproverent Simplification
Reliability
Improverent Generalization

Bue Fix

X

Find Bug

Ov jections/Comments:

Use these headinpes:

REASONS :

SUMMARY :

NOTE:

REASONS, SUMMARY, IMPLICATIONS, DETAIT.ED PROPOSAL (Cptional)

To help find the reused address bug, snother trap was placed in the
system. '

A check is made when storing into a criticel field of a PDME that one
of the index registersz has not beem clobbered.

Installed 9/20/93 se emergency installation.

~/
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7309 . MULTICS CHANGE REQUEST Pape L of I Pares
TITLE: Simplification of command loop interface to users STATUS ATTE }
Written , 1 9/20/73
10/04/73
- . M. Weaver Approved# 4
AUTHOR: Rejected
SOURCE:  (if external) e.pg., "User", "Marketing" Postponed
' Withdrawn
Fxpires
CLASSIFICATION JUSTIFI CATION Replaced by proposal MCR
Incompatible Marketing
Change Requirement Immlemented in Syvstem _
¢| Conformance to
X [Extension Standard Ot jections/Comments:
X Increased
Restriction Consistency
Performance X
Improvement Simplification
Reliability .
Improvement Generalization
Bug Fix

Use these headings: RFASONS, SUMMARY, IMPLICATIONS, DETAITED PROPOSAL (Optional)

REASONS: The curreant actior of the system after a quit or comdition is often mislesding
o~ or confusing. The user may not realize that he 1s not at his original command level snd
f if he types amything other than hold, most of his stack will dissppear upom return.

Seme users, after typing meore quits then starts, do not realize why their cemputations
do not get completed.

Another incensistency is that a conditiom "wall" is established after a quit er
condition, cutting off all the on-umits before it is im the stack, while everything else
in the process, such as internmal stetic, is uachanged. It has seemed to cause more
problems than it solved.

relesse and start do not behave as other commands, but take effect enly after the
command lines in which they are located have beem completely precessed.

SUMMARY: The condition wall will ne longer be established.

The sutematic release will be discomtimued, so every release will be explieitly
requested. In order to inform the user that he is not at his original commsmd level and
thet his stack is building up, the ready message, vhen not at the first command level,
will print the level number of the current command level smd the stack frame number of
the caller of the ready procedure. This should also make mismatched quit-starts quite
obvious.

release and start will take effect immediately, with smy part of the command line
following them being thrown away.

This is primarily a user command level imterface chamge, se while users must be in-
formed shead of time, they shouldn't have to change many programs., The speed of the
basic command loop with ready messages will be a little slower, and each new invoestion
of the listener will take a little longer.

DETATLED PROPOSAL: All necessary chamges to system routimes have been implemented.

The installatieon-maintained routine general resdy is widely used smd so sheuld be up-
dated also. However, since it is sometimes used in subsystems that have their owa

N listener, it should not automatically print the level number. A new comtrol argument
~level, will be added to specify printimg of the level and frame numbers, Anm externai
entry in listen will be provided for obtaining the level and frame numbers., This tnfor
mation is in 1iSten 's sutomatic sterage and is the only such informstion needed externa
ly. This listen entry should be provided before the rest of the chaages, returming

in all cases level=1l, frame-O so that a compatible version of gemeral ready can be
installed shead of time. -
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091 MCR_ 038
(30919 MULTICS CHANGE REQUEST Page 1 of Paros
FITLE: Modification of hardcore MSL routimes te add seurce STATUS DATE
", 1" [} "
types "mx" (.mexp) and "mt" (.mt). : Written , | 9/19/737
Approved 10/04/7
AUTHOR: __D. Jordan D 'i{ /04/73
Rejected
[SOURCE: (if external) e.g., "User", "Marketing" Postponed
Withdrawn
Fxpires
CLASSIFICATION JUSTIFICATION Replaced by proposal MCR
Incompatible Marketing
Change Reaquirement Implemented in System
X Conformance to
Extension Standard Ob jections/Comments:
X Increased
Restriction Consistency Install in tools library.
Performance
Irproverment Simplification
Reliability
Improvement Generalization
Bug Fix

Use these headings: FEREASONS, SUMMARY, IMPLICATIONS, DETAILED PROPOSAL (Optional)

IREASONS: Currently imstallied routines do net hamdle these relatively recent source
types, thus resulting in a loss of informetiom frem the hardcore MSL.

SUMMARY: This chaage requires miner editing of the toels procedure msl utill,pll,
(boumd mel ). This change dees mot imclude cemversion of any msl procedures to
Versior 2 PL/1 a&s our resources are limited.

IMPLICATIONS: A special mjl;transmog will be dome on the hardcore msl. This will be
performed by the implementor at the time this change is imstalled.
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Parc L of 1 Popes

MULTICS CHANGE REOULST

TITIE: Modify accounting package to check that total virtual STATUS DATT

total virtusl CPU used. -
CPU charged equals total virtu Uritten ) 9719773

T, H. VanVleck Approved _gfr70/04/73

AUTHOR: Rejected
[GOURCT:  (if external) e.g., "User", "tarkecting" Postponed
Vithdrown
Mxpires
CLASSTFICATION JUSTIFTCATION IFeplaced Ly proposal MCR e
Ivcompatible Harkoeling - '
Chanve Reauirement Imnlemented in Syvstem
Conformance to
X Bxtension Standard Ot jections /Comments:
Increas
Restriction X f‘on<>1q* « ng}:_______ﬂ__'
Performance
Improvement Simplificetion
Reliability
Improvement Ceneralization
Xl pur vix

Use these headings: REASONS, SUMMARY, TMPLICATIONS, DETATTED PPOPOSAL (Optional)
REASONS: This check insures that system usage records are consistent. The check is
commented out in act_ctl due to bugs in total CPU measurement which have now been
fixed. Error message is same as before; already documented.

SUMMARY: minor changes to as meter and um-commenting of code in act _ctl .’

IMPLICATIONS: None, unless there is a concealed bug in tetal CPU accounting, in which
case this will expose the bug by logging error messages.
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Jersion 2
730919 e AT Tt e ‘ Mer - Ob2 X
! ) MULTICS CHANGE REQURST Papc 1__of 1_ Dapos
TITIE: Fix bug ceausing lost status from 355 STATUS DATE
Written N 9721/73\)
A~
AUTHOR: R+ B. Snyder Avproved #{ [10/04/73
! : Rejected
[SOURCE:  (if externel) e.p., "User'", "Marketing" Postponed
Withdrawn
local xpires
CLASSIFICATION JUSTITFTCATION Feplaced by proposal MCR
Incompatible Harketing
Change Renuirement Imnlemented in System
Conformance to
Extension Stoandard Ct jections/Comments:
Increased
Restriction Consistency
Performance
Irproverent Simplification
Reliability
Improvement Generalization
X {Pur Fix

Use these headines: REASONS, SUMMARY, TMPIICATIONS, DETAITFD PROPOSAL (Optional)

REASONS: A bug was discovered wherein status in the 355 which was to be sent to <
the 6180 was being delayed or lost. =

This bug was fixed, submitted and is installed. It was done because it
was an "emergency fix", i.e., one which was causing crashes.
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730919 . \ [CR
; MULTICS CHANGE REQUEST Pare_LE-lL.,I Percs
TITLE: Fix bugs in system control_ STATUS DATT
Written ., |19/20/73
& ot Te il VanVieck huproved W 110/04/73
TR L C Ol S e tiotoa T
[GOURCE:  (if external) e.g., "User", "Marketinpg" Postponed
Withdrowp
kxpires
CLACSIFICATION JUSTIVTT CATION Replaced Ly proposal !MCR
Incompatible Marketing
Change Reauirement Implemented in System
i Conformance to
fxtension Standard Objections/Comments:
Increased
Restriction Consistency
X Performance
Improvement Simplification
Reliability .
Improvement Ceneralization
X {Bup Fix

Use these headings: REASONS, SUMMARY, IMPLICATIONS, DETATTED PROPOSAL (Optional)

REASONS : Some bugs in system control seem to cause the initializer to lock up.
e Errors during answering service startup cause the system to stop initialization
but the system continues on to the next step in some cases. This change fixes
these bugs and adds the new function of allowing the operator to list the .routing
tables.

SUMMARY: Modifications to system control . as_init will be changed, after
system control is installed, to return en error code.

IMPLICATIONS: ©None.
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the result of a typing mistake, They also pay for searching this library when
looking for missing segments.

This change has been planned for a long time., Everything finally seems reaﬁy.
SUMMARY ¢ active hardcore data.alm will be modified to remove >tools. A
development run will be made to inzure that the system will boot and system

processes will run.

IMPLICATIONS: Users should be warned, via pending changes.info.

Mer  Obh :
MULTICS CHANGE REOUEST Paprc of I Pages
TITLE: Remove >tools from default search path STATUS PATT
Written | 9/20/72
AUTHOR: T. H. VanVleck Ap:prc“fed—,k 19[04[13
: ' Re jected
[SOURCE:  (if external) e.g., "User'", "Marketing" Postponed
Withdrawn
Expires
CLASSIFICATION JUSTIPT CATION Peplaced by proposal MCR
X Incompatible Harketing
Chanree Pequi rement Imnlerented in System
X Conformance to
Lxtension Stoendord Ot jections/Comments:
X X Increased
Restriction Consistency
X Performance X
Improverment Simplification
Reliabhility
Improvement Generalization
Bugr Fix
Use these headines: REASOIS, SUMMARY, IMPLICATIONS, DETAILED PROPOSAL (Optional)
REASONS . Users sometimes invoke programs in the TOOLS library acecidentally as
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MULTICS CHANGE REOULS Papc_1 _of 1 Paros
TIPLE . Avold Reused Address Problems ST AIUS ppT
Writien ) 9/21ﬁ3
N N ! r;
AUTHOR: _ Steve Webber fpproved! TH 10/04/'13
i Rejected
[SOURCE:  (if external) e.p., "User”, "Marketing" Postponed
Viithdy o
Ixpires
CLASGIFICATION JUSTIVICATION leplaced by pronosal 'CR
Incompatible Markeling
Change Pequirement Innlermenied in Svsten 20.114
Conformance to
Extension Standard Objections/Comments:
Increased
Restriction Consistency
Performance
Improvenment simplification
Reliability
Improvement Generalization
X Bus Fix

Use these headings: REASONS, SUMMARY, IMPLICATIONS, DETAITED PROPOSAL (Optional)

|REASONS: TFix code in page control to repair damage done by reused sddress bug.

SUMMARY: The reused address bug has not been found but page control can find the
results of the bug Before any demage is done. The problem can then be fixed so
the system continues running. No message is printed when the damage is repaired.

IMPLICATIONS: This tekes pressure off of finding the reused address bug, but we
should still search dilligently.
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MCR ok6
Pare l of 1 Paﬁes

MULTICS CHANGE REQUDST

TITLE: Merge privileged sand unprivileged code in AIM kernel STATUS DATE
of page control. Writien )] 9/21/73
AUTHOR Steve Webber ADPI‘OVC@ ,K ! O/OA/
: ' Re jected
SOURCE:  (if external) e.g., "User", "Markcting" Postponed
Withdrawn
Fxpires
CLASLIFICATION JUSTIVICATION Replaced by prorosal MCR
Incompatible Marketing
Chanee Reaquirement Implemented in Svstern
Conformance to
xtension Standard Cbjections/Comments:
Increased
Restriction Consistency
X Performance X
Irprovercnt Dirplification
Reliobility
Improvement Generalization
Pur Fix

Use these headings: RRASONS, SUMMARY, TMPIICATIONS, DETAITED PROPOSAL (Optional)

REASONS:  The combining of page fault and the wired fim kandler for page faults will
simplify and speed up the page fault mechanism. The new combined program will be
privileged, but with the new hardware this does not permit page fault to do any
harm such as storing into read-only segments, All it does is allow the execution

of privileged instructions.

SUMMARY : page_fault and the parts of wired fim and mester pxss page used by page
fault should be merged.

IMPLICATIONS: either bound page control will have to be made privileged or a new
bound segment should be created which will be privileged.

~/
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A MCR ok
MULTICS CHANGE REQUEST Pero L of T Drras
TTTIN: Merge privileged and unprivileged code in the | AT P
traffic controller Written  19/21/73
/\ T I8 1 /
AUMIOR: __Steve Webber R:Ttov‘f 0/04/73
rJeoted
[SOURCT: (if external) e.g., "User", "Marketing" Postponed
Withdrown
Fxpires
CLASSIFICATION JUSTIFICATION Replaced by proposal MCR
Incompatible iarketing
Change Requirement Implemented in System
oiConformance to
Ixtension Standard Objections/Comments:
Increased
Restriction Consistency
Performance
X Improvement X Simplification
Reliability .
Improvement Generalization
Bug Fix

REASONS : See arguments for MCR-OL6

SUMMARY: pxss and master pxss page should be merged together.

need be created.

Use these headings: REASONS, SUMMARY, IMPLICATIONS, DRTAIIRD PROPOSAL (Optional)

IMPLICATIONS: Since pxss and masier pxss page are not bound, no new boung éegments
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MCR 048
MULTICS CHANGE REQUEST page T of 1 Parcs
TITLE: Add new mode to TTY DM for APL STATUS DATYE
Written o, 9-25="7
Approved J}/ 10/04/73
AUTHOR: Paul A, Green Rejected’
[SOURCE:  (if external) e.p., "User", "Marketing" Postponed
Withdrawn
Iixpires

CLASEIFICATION

JUSTIVICATION

Replaced by proposal MCR

Incompatible

Marketing

Change Requirement Imnlemented in System
¢«i Conformance to

Yxtension Standard Ob jections/Comments:

Iricreased ‘

Restricetion Consistency

Performance

Improverent Simplification

Reliability .

Improvement Generalization

Bup Fix

REASONS :

Use these headines:

REASONS, SUMMARY, IMPLICATIONS, DETAITED PROPOSAL (Cptional)

pressed,

Add "hndlquit"™ mode (default on) which controls automatic resetread
and automatic typing of new line upon the QUIT key bein
Turning this mode off will allow us to implement an APL/360 compatible
The Multics MACLISP interpreter also needs this mode to implement an ITS -
- compatible MACLISP,

~

editor,
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TS TATT . . hTatas! “CR 050
MULTICS CHANGE REQUEST Pagc T of 1 Porcs
rmy hi R . om ! v j m_'ﬂ.
PITLE: £y bug in full-command-processor- TATUS DAY
Vritteon Ll 9-25-73
Approved 1/40/04/73
AUTHOR: _Paul A, Green Rejected 1
'SOURCE:  (if externsal) e.g., "User", "Marketing" Postponed
Withdrawn
fixpires
CLASSIFICATION JUSTIFICATION Replaced by pronosal MCR
X [Incompatible Marketing
Change Reauirement Implemented in Cystem
X Conformance to
Extension Standard Objections/Comments:
Increased
Restriction X Consistency
Performance
Improvement Simplification
Reliability X
Improvement Generalization
X Bug Fix

4

Use these headings:

REASONS:

Presently, the command lines:

_do not behave identically
" character string. .
identically for this case.

REASONS, SUMMARY, IMPLICATIONS, DETAILFD PROPOSAL (Optional)

XXX ( [ac’t ive_functi on])
if the active function returns a null
This change fixes the bug so that they behave
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MULTICS CHANGE REGUDAT

MCR 051

Papge 1 of 1 Papes

Change

Peouirement

Irnlemented in System

TITLE: Change prt-300-conv to fix bug STATUS DATE
Written QuOET
Approved 10/04/73
AUTHOR: __Paul A, Green Rejected
SOURCE:  (if external) e.p., "User'", "Marketing" Postponed
Withdrawn
Ixpires
CLASSIFICATION JUSTIFTCATION Leplaced by proposal MCR
X Incompatitle iHarketing

Extension

Conformance to

Stoandard

Increased
Restriction X Consistency
Performance
Irprovemaont Simpnlification
Reliability .
Improvement Generalization
X

Bugr Fix

Objections/Comments:

Use these headines:

REASONS :

REASONS ,

This program handles code conversion for the PRT 300 line printer.
Currently, it very carefully does not print "non-printing" ASCII

control characters,

> 177(8) into ASCH]

causes it to handle characters > 177(8)
control characters.

# changed to 6180 opcodes as well.

but very carelessly maps non-ASCl| characters
by making off the high order bits.

This change
the same as non-printing

SUMMARY , TMPLICATIONS, DETAITRD PRPOPOSAL (Optional)
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\ "R
730919 . MULTICS CHANGE REOURSY ]}Si( 1 Oof 31 5
s Pxtended Star/Lagual GConvention R AT
(Ontine Litrar, Portion) R
e 22l 9=25=7
~ iorroved A /97713
AUTIOR: Gary C., Dixon e
[SOURCE: (i1 exteornal) e.p., "User", "Varketing” | Postponed 10/1&/73
Vithdrown
Pxpires
CLASSIFICATTION JUSTT T CAPTON leplaced by proposal MOR
Incompatible Marketing
Change Peauirerment ITrplemented in System
Conformance to
X|Extension Standard b jections/Comments:
Increased
Restriction Consistency
Performance
Irprovemont Simplification
Reliability
Improvement X |Generalization
Bup Fix

Use these headings: REASONS, SUMMARY, IMPLICATIONS, DETAITED PROPOSAL (Optional)

|REASONS :

' 1) Complete the implementation of the extend S{ar/Equal Convention,
as described and approved in MSB-103, (See attachment)

Summa ry:

1) Install new versions of check_star_, eqgual_, and get_equal_name_.

a) check_star_ is a write-around which calls the new check_star_name_
program, which will be installed in system 20.13 (already approved
and submitted).

b) equal_ is a write-around which calls get_equal_name_.

c) get_equal_name implements the extended equals convention, providing
a more standard calling sequence than equal..

Implications: Refer to MSB-103
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IMCR 054,
MULTICS CHANGE REOURST Papo 1 of‘_ Pares
TITLE: . STATUS DATE
Bug fix to 355 Software G=p5 =77
' Writien N y
~ Approved f¥-10/04/73
AUTHOR: _R. B, Snyder Rejected
[COURCE:  (if external) e.gm., "User", "Farketing" Postponed
Withdrawn
local Fxpires
CLASSIFICATION JUSTIFTCATION Replaced by proposal MCR
Incompatible Marketinge 11k
Change Renuirement ITmnlemented in Systenm 0.
Conformance to
xtension Stendard Ob jections/Comments:
Increased
Restriction Consistency
Performrance
Improverent Simplification
Reliability
Improvement Generalization
X Bue Fix

‘Use these headings: REASONS, SUMMARY, IMPILICATIONS, DETATLED PROPOSAL (Optional)

REASONS :

A bug which was crashing the system was fixed and installed an an emergency
fix in system 20,11K,

§umman¥=, A bug arose wherein it became possible for status words from the 355 to be
delayed in the 6180 mailboxes. When a stop_channel function was executed by
the 6180 (a function which, among othere things, throws away all queued
status for a given tty channel), status was thrown away in the 355 but not
in the 6180 mailboxes.

dmplications: This bug has been fixed and installed as a fait accompli. This MCR is

merely being submitted after the fact to complete the documentation
on the installatiocn,

|
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130219
’ Pare__ 1 of Papes

MULTICS CHANGE REQUEST

[FITLE:  New Stack and Fault Information Routines ETATUS DATE

Written N 9/28/73

Approved 4H71O/04/73
L

AUTHOR: _Melanie B, Weaver Rejected

SOURCE: (if external) e.g., "User", '"Marketing" Postponed

Withdrawn

Fxpires

CLASSIFICATION JUSTIFICATION Replaced by proposal MCR

Incompatible [larketing
Change Requircment Implemented in Oystem

X Conformance to
Extension Standard Objections/Comments:
X Increased
Restriction Consistency Should be documented in SWG.
Performance X
Improvement Simplification
Reliability X .
Improvement Generalization

Bug Fix

Use these headings: REASONS, SUMMARY, IMPLICATIONS, DETATIRD PROPOSAL (Optional)
REASONS :

There is a need for several new stack and fault information routines. First,
there is much information in the stack and/or machine conditions of common
interest to several subsystems, namely debug, trace_stack and default_error_
handler, but which needs some interpretation to be useful. Second, it would
“be helpful to the user if ther~ was more information easily available about
software conditions as there currently is for hardware conditions. Third,
it would be more compatible for condition handlers to obtain their input infor-
mation via a subroutine call rather than firom an argument list. The size of the
condition argument list cannot be changed any more and there already is
desirable {nformation which is not directly available from it, Use of sub-
routines will also enable pl1 on-units to obtain all condition information,

Installation of these routines should make possible more effective and common
use of pll language constructs so that eventually the analogous Muyltics con=
structs will be needed much less frequently.

Summary: Several routines are included in this proposal, They are listed below,

find_condition_info_: is given a pointer to a stack frame being used
when a condition occurred and returns information relevant to that condition.

continue_to_signal: used by on-units to tell signal_to continue searching
the stack for another condition handler after the on-unit returns,

P find_condition frame_: returns a pointer to the stack frame associated with
the most recent condition to occur before a specified stack frame,
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AUTHOR: Melanie B, Weaver ~

Implications:

get_entry_name_: is given a pointer to an external symbol or entrypoint
in a segment and returns the associated name. Some validation is per-
formed.

get_def_name_: searches definitions for one whose value matches a given
offset, If there is a match, the external sysmol name is returned. This
will be a write-around for has_$get_defname_ when the latter is working,

get_link_ptr_: 1is given a pointer to a text location and tries to find
an external reference at or just before the location.

get_link_entry name_: 1is given a pointer to an entry sequence in the
linkage section or to a segdef in a non-object segment and returns the
associated name. '

is.condition_frame_: checks to see whether a specified stack frame
was in use when a condition occurred,

interpret_op_ptr_: examines a location to see if it is in one of the
pl1 operator segments. If it is, information is returned concerning the
transfer to the operator segment.

stack_frame_exit_: returns the address of the most recent location ~’
executed by the owner of a specified stack frame.

find_operator_name_: 1is given a text reference to one of the pll operator
segments and returns the mme of the operator referenced.

find_ls_owner_: is given a pointer to an active linkage section and returns
the segment number of the owning procedure.

is_cls_: checks to see if a pointer is pointing to an active linkage section,
This is more difficult when the linkage section is igmtbe“etack segment.,

find_pathname_: is given a pointer and returns information about the
associated pathname, bound segment component, offsets, etc.

interpret_bind_mep_z is not a new procedure. The entry compare_offsets,
however, is fixed to work with an unbound segment.

These routines have all been implemented, although some still need
minor modifications,

These are all new procedures except for the bug fix to interpret_bind_mep &
dould pose no compatibility problems. When these are 1ns#a11ed, users shoule be
encourage touse pll on-units rather than Multics condition hapdlers. Versions
of trace_stack and debug which use these procedures should be installed

(they have also already been largely implemented). ~

These procedures should not be installed uqtil hcs_$get_defname_is working
and until the new stack frame flags are being used.
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MULTICS CHANGE REOUEST MCR 056
B ‘;LIJTI(A) C}AI’\A!GI/ }'.EQUL.J] })apo 1 Of 2 PITFOS
TITLE: Changes to default system conditicn handler and STATUS DATE,
. » 1 . . I
signaling of pll conditions W tion 19/28/73
. Melanie B, Weaver trproved W 10/04/73
AUTHOR: Kej :
ejected
[SOURCE:  (if external) e.g., "User", "Marketing" Postponed
Withdrawn
Fxpires
CLASSIFICATION JUSTIVTCATION eplaced Ly proposal MCR e
Incompatible HMarketing
Change Requirement Implemented in System
N Conformance to
Fytension Standard Ob jections/Comments:
Increased
Restriction Consistency
Performance X
Improvement Simplification
Reliability X
Improvement Generalization
X Bup Fix

REASONS :

Summary :

Use these headings: REASONS, SUMMARY, IMPLICATIONS, DETAITED PROPOSAL (Cptional)

The default system condition handler does not adequately handle software
signalled conditions, including pl1 defined conditions, Also, the latter
currently are handled completely differently from other conditions, Messages
might be more informative if the support bit in the stack frame were
interprefed(when it is inplemenied). The code in default_error handler

would be clearer and easier to maintain if use were made of the new stack

and fault information routines.,

Parts of default_error_handler_, particularly the sections concerned with
obtaining and formatting names will be rewritten to use the new stack and
fault information routines., This will enable procedure names for software
conditions and for non-support frames to be printed. Several changes will

be made to the code that formats messages in general. Procedures that signal
pl1 conditions will be changed to use a standard info structure; this can

be done in a few central locations. default_error_handler will be changed

to interpret these pll info structures. The procedures that obtain ondata
for the pl1 builtin functions will also be changed to use the info structures.
The code to process trap before link and trap at first reference will be
removed from linkage,error_. If a routine is provided to obtain the source
statement corresponding to a specified location, the source statement, when
available, will be printed in the message.

Implications: With these changes, the system conditon handler will be easier to main-

tain and will print better messages for more conditions. In particular,
the signalling and handling of pll conditions should be much simplified.
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Melanie B, Weaver ~

No interfaces available to users should be changed, except for the dis-
appearance of pli_signal_. The handler for the area condition will no
longer call the Cambridge Project's special area handler. (This is now
done if pll_signal_is called directly for area.)

Detailed Proposal: Some of the changes are already being implemented.
Modules being changed include (the list may not be complete):

default_error_handler_ special messages.
get_ppr_ get_simple_names_
get_tpr_ linkage error._

interpret_info_struc_
A few modules will be deleted and some may be added.

The procedures that call pll_signal_ be changed to call signal_
with the appropriate info structure. (These cannot actually be

be installed until signal is changed - but that is the subject of
another MCR. Also it will be necessary for the support bit (a

stack frame flag) to be used in order to have useful messages.) Ihe
work of default_handler_for_pll_ will be moved to default_error_handler_
modules.,

Some of the modules involved are on the system tape and some are in
the on-line libraries. To avoid the need for simultaneous hardcore \"
and on-line installations, the following order is proposed. The

new default_error handler_(on system tape) will be installed and will
be called for pll conditions whenever there is a proper info structure.
For ondata to behave properly, all pll conditions must be signalled

in the same manner. o maintain compatibility when the signalling
method is changed (on~line) a new version of pll signal (on+line)

will be installed whkich will turm old calls from pll operators

(on system tape) into new style calls to signal . After that,

Pll operators_ cam be changed to call signal directly.

The total time to implement this will probably be 6 to 8 weeks.
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AUTHOR:

- o TAT v “ Aeem IJ‘CR 057
MULTICS CLANGE REQUEST pare T of T Fires
TTTII: Unloeking bug in the IMP-DIM STATUS DATE
Written ny =143
R. K, Kanodia fpproved 10/04/73

Rejeeted

[SOURCT

(if external) e.g., "User’”, "Markcting"

Postponed

YWithdrawn

Fxpires
CLALSIFICATION JUSTIFICATION Replaced by provosal 1MCR

Incompatible Marketing
Change Requirement Implemented in Svstem 20,11g

_ Conformance to
Txtension Standard Ob jections/Comments:

Increased
Restriction Consistency
Performance
Improverent Simplification
Reliability
Imrrovenent Generalization
X Bus Fix

REASONG :

Summary=

Use these headings:

Unlecking bug in the IMP-DIM

in ring_zero for an event that never happens.
answering service hangs up and Multics has to be shutdown,

fix

imp_input_processor.pll to use stacaq.,

Eventually the

REASONS, SUMMARY, IMPTICATIONS, DETATTFD PRPOPOSAL (Optional)

Justification: This bug causes the processes using the network to keep wai%ing
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: Mcr_ 058
30919 MULTICS CHANGE REQUEST pars T oF T Foras
TITLE: online dump to process 256K segments STATUS DATE

Written 9/29/73 ‘Vl-'
Approved A 10/04/73

AUTHOR: R. Mullen Rejcetod
[SOURCE: (if external) e.p., "User", "Markcting" Postponed
' Withdrawn
Expires
CLASSIFICATION JUSTIFT CATION Replaced by proposal MCR
r Incompatible Marketing
Change Pequirement Implemented in System
Conformance to
XExtension Standard Ot jections/Comments:
Increased
Restriction "{Consistency
Performance
Irproverent Simplification
mReliahility
Improverent X Generalization
Bur Fix

Use these headines: REASONS, SUMMARY, IMPLICATIONS, DETAILED PROPOSAL (Optional)

|REASONS:  Components online  dump $ copy_ dump_seg_ in bound od_ (TOOLS) must be
prepared in advence for the day when (hardcore) e copy_fdump begins outputting
256K segments to >dumps.

SUMMARY: These programs will call ncs $mas length seg on the first of the dump
. immge segments (for the given dump) in >dumps. The returned length will
be used instead of 6UK.

IMPLICATIONS: None.
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- Mcr 059
730919 MULTICS CHANGE REQUEST bape 1 of 1 Papes

TITLE: bug fix to get seg ptr STATUS DATE
Written 9/29/73

—~ |
AUTHOR: R. Mullen ’ ApProveg %: 10/04/73
: Rejected

[SOURCE:  (if external) e.g., "User", "Marketing" Postponed
' Withdrawn
Fxpires
CLASSIFICATION JUSTIFTICATION Replaced by proposal MCR
Incompatible Ilarketing
Change Requirement Implemented in System
"IConformance to ‘
Extension Standard Objections/Comments:
Increased
Restriction Consistency Tools library only,
Performance
Improverent Simplification
Reliability ’
Improverment Generalization
X {Bug Fix

Use these headings: REASONS, SUMMARY, IMPIICATIONS, DETAITED PROPOSAL (Optional)

REASONS: entry get seg ptr arg does not work (TOOLS)

SUMMARY: The program was not picking up stack frame.prev_sp correctly to get back
to its caller's frame's arg ptr. It returns erroq_tablq_$noarg every tlme,

IMPLICATIONS: None

DETAILED PROPOSAL: I have & working version which has been tested.
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MULTICS CHANGE REQUEST Pare L of 1 Parcs
TITLE: Solution to hangup problem STATUS DATE
' Written -
: Approved [‘r 10/9/73
PUAR . . . d . — e
AUTHOR;: R. B. Snyder Rejected
SOURCE: (if external) e.g., "User', "Marketing" Postponed
local : : Withdrawn
Fxpires
CLASSTFICATION JUSTIPTCATION Fevnlaced by prorosal MCR
Incompatible Marketing
Change Renuirement Imnlemented in System
Conformance to
Fxtension Standarad Objections/Comments:
Increased
Restriction Consistency
Performance
Improverment Cimplification
Reliability
Improverment Generalization
X |Bupg Fix

]

Use these headines: REASONS, SUMMARY, IMPLICATIONS, DETATLFD PROPOSAL (Optional)

REASONS : In certain cases, hangups are not being noticed by the system J
due to a bug in tty-ctl. '

SUMMARY: tty-ctl will be fixed to request status to always be
returned when it has a hangup. It was lack of this status
which caused hangups to sometimes go unnoticed.

IMPLICATIONS: none
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730919° . - MCR 061
: - MULTICS CHANGE REQURST Page 1 of 1 Papos
[FITLE:  scs_init to detect multiple interrupt cell STATUS DATE
assignments. Written , | 10/1/73
/\
Ti R. Mull Approved f*’ 10/9/73
AUTHOR: . Mullen Rejected
[SOURCE:  (if external) e.g., "User", "Marketing" Postponed
Withdrawn
Fxpires
CLASSIFICATION JUSTIVFICATION Replaced by proposal [CR
Incompatible Marketing
Change Requirement Imnlemented in System
Conformance to
Extension Standard Objections/Conments:
Increased
Restriction Consistency
Performance X
Improvement Simplification
Reliability
X Improvement Generalization
Bug Fix
Use these headings: REASONS, SUMMARY, IMPLICATIONS, DETATIFD PPOPOSAL (Optional)
— REASONS:  Multiple assignments of an interrupt cell should be detected

during system initialization, in an orderly fashion.

SUMMARY: Interrupts cell assignments are specified in the config deck.
scs_init reads the config deck and sets interrupt cells as
specified. It is proposed that when it is detected a cell is
being assigned a second time the system be crashed via syserr,
printing the message:

"scs_init:config deck multiply assigns interrupt cell "o"
where ™o will be the number of the appropriate interrupt cell.

IMPLICATIONS: This message should be added to the list of messages
which can appear on the operator's console.

DETAILED PROPOSAL: If the handler for an interrupt cell to be set is
already set to any handler other than syserr$syserr init (a
catchall) then syserr will be called as described above. A
bit will be set to prevent this test from being made
before scs_init has set the handler for all interrupts
(temporarily) to syserr$syserr init.
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730919 MULTICS CHANGE REOUEST Parc ] oF 1 Teres
ol Q T
|FITLE: Install new BOS Loader STATUS DATE .
Written R 10/1, ¢
. Approved 10/9/73
. Noel Morris - | .
AUTHOR: Rejected
[SOURCE:  (if external) e.g., "User", "Marketing" Postponed
Withdrawn
Expires
CLASSTIFICATION JUSTIFT CATION Feplaced by proposal MCR
Incompatible larretine
Change X | requirement Implemented in System
"[Conformance to
Extension SHondard Ob jections/Comments:
Increased
Restriction Consistency
X Ferformance
Irmproverent Cimplification
Reliabiiity g
Inmproverment Generalization
Bur Fix

Use these headings: FFRASQIS, SUMMARY, IMPLICATIONS, DETAILED PROPOSAL (Optional)

4

REASCNS:  This new loader is the loader to be used with the MTS-500 o
tapes. It is compatible with the current MTS-400 tapes.

SUMMARY: See attached MOSN.

IMPLICATIONS: LOADDM in BOS will have to be modified first to boot from
a drive other than O. (Another MCR.)

COMMENT: This loader (since it is on cards) is written as a GMAP
program (AILM doesn't produce binary card images). There
is probably no official way to install a GMAP program
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730919 » rr et e MCR 063
MULTICS CHANRGE REQUEST Papc_1 _of 1 Pares
TITLE:  Allow BOS to be loaded from tape handler STALUS | oo
— other than drive O. ' Viriticen R 9/30/73
: . Approved l{' 10/9[73
" . Noel Morris : i ]
AUTHOR: Rejected
SOURCE: (if external) e.g., "User", "Marketing" Postponed
C Vithdrown
xrires
CLASSIFICATION JUSTIFTCATION Feplaccd by proposal “CR e
Incompatible [Marketing
Change Requirement, Implemented in Systen
Conformance to
Txtension Standard Objections/Cormerits:
Increased
Restriction X Consistency
Performance
Improvement Simplification
Reliability
Improvement Ceneralization
Bug Fix

Use these headings: REASONS, SUMMARY, IMPLICATIONS, DETATTED PROPOSAL (Optional)

REASONS: When the MTS-500 tapes are installed, there will be no drive 0.
~ Currently, the program LOADDM in BOS will boot only from
handler O.

SUMMARY: A two line coding change is needed in LOADDM to pick up
the device number from the PCW used by the BOS loader (loaded fron
the card reader).

IMPLICATIONS: BOS will continue to be loadable from drive 0 until
the new MTS-500 BOS loader is installed (Another MCR). At that
time, an MOSN will be issued.
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730919 e e AT BT MCR 065
MULTICS CHANGE le‘,C.AUhnI Pape 1 Of_ 1 ~P?.P’GS

TIMLE: Fix reused address bug STATUS DATE
Written g | 10/1/vd
Approved ‘F 10/9/73

‘ . Steve Webber : + -

AUTHOR: Rejected

SOURCE:  (if external) e.g., "User", "Marketing" Postponed
Withdrawn
¥xpires

CLASGIFICATION JUSTITTCATION Heplaced by proposal MCR

Incompatible

MHarketing

20,12 a

Restriction

Increased
Consistency

TFerformance

Improverent Simplification
Reliability :
Improverent Generalization

Pue Fix

Chanre Reauirement Imnlemented in System
‘IConformance to
Extension Standard Ovjections/Comments:

Use these headings: RREASONS, SUMMARY, IMPLICATIONS, DETAILED PROPOSAL (Optional)

REASONS: Fix "reused address" bug, as well as a few others that showed
up while looking for the reused address bug.
SUMMARY: Simple changes to pc, page fault.

IMPLICATIONS: none - already installed
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730919 - R MCR___ 066
: MULTICS CHANGE REQULS Parc 1 of 1 Darcs

JEITLE: Remove "hes $reset working set" function from the STAIUS DATE,
—~ systen ' Written , 110/2/73
| | approves J [10/9/73

. Steve Webber B
AUTHOR: Rejected

[SOURCE: (if external) e.p., "User”, "Marketing" Postponed
Withdrawn
xpires

CLASSIFICATION JUSTIFI CATION Replaced by proposal MCR

Incompatible HMarketing
X |chanpe Requirement Imrlemented in System
Conformance to
Ixtension Standard Ot jections/Corments:
Increased
Restriction Consistency
Performance
X Improverent X Simplification
Reliability
Improvement Generalization
Bupg Fix

Use these headings: REASONS, SUMMARY, IMPLICATIONS, DETAITRD PROPOSAL (Optional)

REASONS: The entry "mes_$reset working set" was originally designed to be used in
r— eonjunction with the pre-paging algorithm. It turns off the "used" bits in
ptw's for some pages which were used by the calling process since tke

process was last loeded.

SUMMARY:. The target of the gate should be removed and the gate itself should be
changed to a simple return. Eventually, the gate should be removed altogether.

IMPLICATIONS: Users should be warend that the entry is obsolete and that it will go
away some day.
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MCR 067
MUT/IICS CHANGE REOUDGT Page I—5F®© Percs
TITLE: Add "mexp" to system--a macro expanding preprocessor STATUS DATE
for alm Written lO{l{Zji /4
Steve Webber Approved | 10/9/13
AUTHOR: Rejected
[SOURCT::  (if external) e.g., "User'", "Warketing" Postponed
Withdrawn
Expires
CLASSIFICATION JUSTTETCATION Fenlaced by proposal MCR
Incompatible HMarketinge
Change Peauirement Imrlemented in System
X *Conformance to
Extension Standard Ob jections/Comments:
Increased
Restiriction Consistency
Performanoe Install ia Toels, mo user decumemtation.
Irproverent Cimplification
Reliability .
Improvement Gereralization
Pusr Fix

|IREASONS The current hardcore gate segments are maintained with the uninstalled

Use these headings: FEASONS, SUMMARY, TMPIICATIONS, DETATIED PROPOSAL (Optional)

tool mexp. The program is thought to be of enough genersl use to be placed in
the Tools library.

SUMMARY: mexp is a simple test manipulstive macro expanding preprocessor designed to
be used in conjunction with alm. It provides for
1) macro expansion with argument substitution
2) iteration (over macro arguments) when expanding
3) the dup, ife, and ine pseudo-ops
4) unique symbol generation

IMPLICATIONS: None, other then parts of the system may develop a dependency on such
a macro possibility.

DETAILED PROPOSAL: See gttached writeup.




Name : macro_expand, mexp

The macro_expand command is a fairly simple text manipulative
program which is to be used in conjunction with the ALM assembler.
The program takes "mexp" source segments, expands any macros
found therein, and generates as output an expanded text file
suitable as input to the ALM assembler.

The macro_expand command is purely text manipulative and does

not have the capability for doing any expand time decision making
other than comparison of character strings. Conditional expansion
of "code" is possible with the use of ine and ife
pseudo-operations. In addition the ability to generate unique
symbols within macros is provided. A limited form of iteration is
also provided which allows for repetitive expansion of macro
components. A macro must be defined before it is used as the
macro expander makes only one pass over the input text.

Usage

macro_expand name

The program will expand name.mexp (or name if name ends in ,mexp)
and will generate as output name.alm.

Notes

The format of a "mexp" source program is quite similar to an ALM
‘source program. The main difference is that macro definition and
macro expansion statements are interspersed with the normal ALM
statements. To define a macro the "&macro" pseudo-op is used.
The format of this is as follows:

&macro macro—name

ki

macro-body

&end

If the string "&macro" is found in the context of an AILM opcode
or pseudo-op it is interpreted as the start of a macro definition.

The name of the macro is the next "word" on the line. The body
- of the macro is all of the text up to but not including the next

matching "&end" in the source text. The body of the macro may

[
FIIY
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include any text which when expanded by the rules specified below
will yield valid ALM source code.

The following control sequences direct the macro expander to act
in a special way:

1) &0, &1, &2, ... the character "&" followed immediately by any
decimal integer (< 100) is replaced, upon
expansion, with the corresponding argument
passed to the macro (see below).

2) &u is expanded to be a unique character string which
is different from any other such strings expan-
ded. The string will be 8 characters long.

3) &U is expanded to be a unique character string.
However multiple occurrences of &U within the
same macro will yield the same string.

4) &p is expanded to be the 8 character string of
the previous &u expansion.

5) &n is expanded to be the 8 character string of
the next &u expansion.

6) &(n indicates the beginning of an "iteration"
sequence, The text following the &(n and up
to but not including the next &) will be
expanded at run time only if there are addi-
tional parameters to the macro which have not
been "used up". (See below.)

7) ife (ine) 1f ife or ine occur in the context of an opcode or it
causes conditional expansion of the text up to the
next matching "ifend" depending on the equality
(inequality) of the first two parameters to the
pseudo-op. The equality comparison is strictly a
character string compare.

8) dup causes the text up to the matching "dupend" to be
duplicated n times where n is the decimal value of
the (first) parameter to the pseudo-op.

9) &i is expanded to be the particular parameter in an
iterated list for which the current iteration ex-
pansion is being done. (see below.)

10) &x is expanded into the decimal integer correspondir

to the argument position of the iteration argument
for which the current iteration expansion is being
done. (see below.)

. . e . .
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a zero length string will be used for expansion.

The argument "&0" expands to be the first label on the statement invok.
ing a macro. '

Any parentheses around a parameter will be stripped off upon
expansion. Parentheses used in this manner are treated as

quoting characters.

Blanks may not appear in a macro parameter list unless within a
parenthesized parameter.

The unique identifiers generated by mexp are of the form

...00000
«..00001

for &u, &p and &n expansions, and

...00000
. ...00001

for &U expansions.

The iteration feature is invoked by passing a parenthesized list of
parameters in the parameter position for the specified iteration.
~The parameter number for an iteration sequence immediately follows
the "&(" of its definition.* Iterated arguments are scanned in the
same manner as macro arguments and hence quoting may be done with
parentheses,

The pseudo-operation "&macros" can also be used to define macros.

When this pseudo-op is encountered, its parameter is treated as
pathname of a macro definition file. The macros contained in the
specified file are defined in the same way as if the macro definitions
were in the text directly. If no argument is given to the "&macros"

pseudo-op or the argument is "system" the normal system macro file

will be used.

Examples

The following macro definition shows a typical expansion:

&macro load
1ds&l &2

&end

*If no parameter number is specified "l1" is assumed.
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With this macro definition the following expansions might result:

load x0, temp —3» 1ldx0 ~  temp

load a, (sp|3,*%) —>» lda spl3.,*

Note the use of parentheses in the second expansion to cause the

comma to be ignored as a parameter delimiter.

The following macro shows a typical use of a unique
&nacro test
&U4 lda &1
tnz &U
sta &2

s&end
This macro might expand as follows:

test a,b ..+00000:
test c,d >

..'00001%

symbol:

lda a

tnz ..+00000

sta b

1da c

tnz .. 100001 =
sta d

The following example shows how iteration might be used:

&macro table

&(1 vEd 18/&i,18/&0

&)

: &end
el: table (4,6,8,10) —> vEd

vEd
v fd
v fd

18/4,18/e1
18/6,18/e1
18/8,18/e1
18/10,18,el

The following example shows how conditional expansion may be used:

s&macro meter
lda &1
ife &2,0n .
aos meterword,al
&end ifend
meter foo,on — 1da

aos

foo
meter word,al v’



The following example shows how &x might be used:

&macro outer
lda &i, dl
sta temp + &x + 1

s&end outer (1,2,3,4)— lda
sta
lda
sta
1da
sta
1lda
sta

1, 4d1
temp +1-1
2, dl
temp +2-1
3, dl
temp +3-1
4, dl

temp +4-1
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MULTICS CHANGE REQULST Page 1 of Daros
JFITLE:  £ix wsa manager 's setting of MSF indicator STATUS DATE
Written 1073773
Approved 10/9/75
. Gary C. Dixon ‘
AUTHOR: Iy Rejected
[SOURCE: (if external) e.g., "User", "Marketing' Postponed
Withdrawn
Fxpires
CLASSIFICATION JUSTIFICATION Replaced by proposal MCR
Incompatible HMarketing
Change Requirerent Imnlemented in System
‘| Conformance to
Extension Standard Objections/Comments:
Increased :
Restriction Consistency ___| Approval of this MCR does not imply spproval
Performance of msa maneger .
Irproverent Cimplification
Reliability
X Improverent Generalization
X Bup Fix

IREASONS :

SUMMARY :

Use these headinps: REASONS, SUMYARY, IMPLICATIONS, DETAILED PROPOSAL (Ovtional)

msa wanager should set the MSF indicator of the msa's (multi-segment ares'
directory in a manner consistent with msf mansger 's setting on msf
directories.

ms& manager is now incorrectly setting the MSF indicator of the ‘msa
directory to a value of 1 less than the number of component segments.
It should be set to the number of component segments. I propose to
implement this bug fix, on the grounds of cleanliness, (It is a
one-line fix.)

IMPLICATIONS: None. No programs currently use the MSF indicator of an msa.
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MULTICS CHANGE REQUES Pape 1 OF Pares
TITLE: changes to signalling and unwinding STATUS DATE B
—
—~ ' Written g |10/4/73 I
miop.  Ms Weaver Approved —|10/9/73
AUTHOR: I
Rejectea
[SOURCE: (if external) e.p., "User'", "Marketing" Postponed B
Vithdrawn )
Expires )
CLASSIFICATION JUSTIFICATION Replaced by proposal 'CR
Incompatible Marketing B
Change Requirement Implerented in System
X X Conformance to -
Txtension Standard Objections/Comments:
Increased
Restriction Consistency
Performance
Irproverment X|simplification
Reliability
Improverent X|Generalization
Bug Fix

Use these headings: REASONS, SUMMARY, IMPIICATIONS, DRTATITED PROPOSAL (Optional)

REASONS: Some changes need to be made to the signalling mechanism in order to

f“ implement the PL/I - defined condition mechanism properly. This is a good time to
eliminate the special on units for cleanup and default handlers, replacing them
with ordinary on units for clesnup and any otker. Some improvements cen be mede in
error processing.

SUMMARY: Change signal to:
recognize the new PL/I condition information structure so that the special
entry may be phased out,
hendle snap and system for PL/I,
call a default hendler before crawling out to see if the condition can be
handled and execution resumed,
copy informatien structures on crawlouts,
copy vwall crossing eonditioms on erawlouts when the current ring was
entered via a fault
change the unwinder to:
recognize and signal unwinder error (done on the 645 but not the 6180),

signal cleanup.
Implementation time should be sbout 2 weeks, plus some development mackine time,

IMPLICATIONS: These changes should be transparent to users except for the occasional
extra information available on erawlouts. Users have been told that all information
structures must have 2 standard header by Oct. 31, so the number of words to copy
should always be available.
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MULTICS CHANGE REQULST Pape 1 of L Paros
TITLE: fix send message * proj bug STATUS DATE ~
Written f] 10/4/73
Approved 10/9/73
. R. Mullen :
AUTHOR: Rejected
[SOURCE:  (if external) e.g., "User", "Markcting" Postponed
Withdrawn
Fxpires
CLASSIFICATION JUSTINT CATION Replaced by proposal MCR
Incompatible iarketing
Chanre Reanirement Imnlemented in System
Conformance to
Ixtension Standard Cbjections/Comments:
Increased

Consistency

Perforrmance
Improveraont

Sirmplification

Reliability
Improvement

Gereralization

Bug Fix

Use these headings:

REASONS :

The command

or

REASONS, SUMMARY, IMPIICATIONS, DETATITED PROPOSAL (Optional)

lines:

words
words

send_message * proj message
send_message pers * message

an IPR fault

give the user

SUMMARY : This
end

IMPLICATIONS :

users are

occurs because a begin block does
statement,

Should be installed in special

logged in,

lest one accepts messarges

version and

DETATLED PROPOQOSAL: | have a working copy.

later tries to send messages with

not have a closing

session or vhen no

with one
the other,
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MULTICS CHANGE REQUES ven 0T
Eidt g ST Pape 1 of I Pgpes
TITLE: Print detailed status om disk errors STATUS DATE
Written  , | 10/4/73
. N.I.Morris Avproved M| 10/9/73
AUTHOR: Ho —F
ejected
[SOURCE: (if external) e.g., "User", "Marketing" Postponed
Withdrawn
FED Requested Txpires
CLASSIFICATION JUSTIFICATION Replaced by proposal MCR
Incompatible larketing
Change Requirement Implemented in System
'Conformance to
Extension Otandard Cbjections/Corments:
Increased
Restriction Consistency
Performance
Irproverent Simplification
Reliability :
Improvement Generalization

SUMMARY :

ste these headings:

REASONS:

REASONS, SUMMARY, TIMPLICATIONS, DETAITED PROPOSAL (Optional)

The detailed status keld in a disk drive (DSU-190, DSU-181) is often
needed by FED vwhen sn error occurs.

The disk DIM will be modified to do an RSR command whenever sn error

occurs.
via syserr.

The 9 bytes of resulting detailed status will be printed



ersion 2 ~

30919 ) L MCR OT2
o e MULTICS CHANGE REQULST Page 1 of 10 Pages
TITLE: Change Multics standard tape format record length STATUS DATE _
Written  , |10/5/73 A
N. Morris Approved " 10/9/73
AUTHOR: : Rejected
[SOURCE:: (if external) e.g., "User", "Markceting" Postponed
Withdrawn
Expires
CLASSIFICATION JUSTIFTCATION leplaced by proposal MCR
Incompatible ilarkcting
Change Peouirement Innlemented in System
“IConformance to
X [Extension Standard Objections/Comments:
Increased
Restriction Consistency
Performance
X Irproverent Simplification
Reliability
Improverent Generalization
Bur Fix

Use these headings: REASONS, SUMMARY, TMPLICATIONS, DETAITFD PROPOSAL (Optional)

REASONS: It is proposed that the record length of tape records inm Multics standard v,
tape be changed from 272 te 1040 words. See the attached MIB for
arguments. OSee algo attacked MPM section.

SUMMARY: Tape DCM's, DIM's and DSM will have to be changed to allew for reading
either size record and writing 1040 records.

IMPLICATIONS: An old copy of the reloader and dumper must be preserved so that
’ tapes can be created for other sites.
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TO: DISTRIBUTION
FROM: N.I. MORRIS
DATE :

SUBJECT': MUTLTICS STANDARD TADPE RECORD TLiGIH

Problems with Current MST Record Lenesth

VWith the current 272 word IST record, a large percentage of tape
consists of inter-record gap. This causcs a large amount of the
usable surface on a tape to be wasted. It also places o limitation
on the effective data transfer rate from an 8T in that a larec

percentapge of time is spent in moving the tane over intcr-record gaps.

With the installation of 1000 bpi tapc handlers, and the future
possibility of having 6250 bpi handlers, these nroblems worsen.
It would be advantapcous, from the point of view of more fully
utilizing the space on a tape and increasing the effective data
transfer rate, to increasc the size of the IST record.

Table 1 summarizes the parameters associated with the current 272
word MST record. It is obvious that with 1600 bpi tapes, almost
half of the tape is wasted. Also, a sirnificant increase in data
rate does not occur. (lNote that NMTS-500 handlers are actuelly
slower than MTS-400 handlers.)

Physical Considerations in Choosing a Tapce Fecord Leneth

Mapgnetic tape records meay be made arbitrarily long. However, tape
is an imperfect medium, subject to rhysical abuse. The tape surface
may deteriorate and deform. The tape edpes may become crimped
through mishandling. Frror rates become rreater at the ends of the
tape. The leader experiences o rreat deal of wear from loading and
unloading. The end of the tape underpoes some deformetion from the
presence of the EOT reflector on a tirhtly wrapped reel of taype.

It is obvious that the longer a tape record, the preater the possi-
bility of an error in that record. It can also be seen that some
errors may occur once per revolution of the tape reel. Thus, one
limiting factor for tape record length is that a record should bve
shorter Ehan the innermost circumference of a tape reel. (This is
5.125 XTI == 16 inches.)” Studies done by loneywell in Oklahoma
City indicate that a record length of 3 to U inches is optimal.

1 ANSI X3B1/k02
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Software Considerations in Increasineg MZT Record Teneth

Inereasing the size of the MST tape record will affeet both the
tape DCM and the teve DEM. The wired-down buffers in the DCM
will have to incrcase in size and the buffering stratery of the
DM will require minor modifieation. The number of tape records
which can be read or written in a sinele call to the tape DCM
(currentlv 6) will no doubt have to be decreased in order to
conserve wired-down core. £As many records es possible, thourh,
should hbe transferred in a sincle DOM call in order to minimize
systerm overhead in processing interrupts, waits and notifies, ote.

One user of the tape DGt wvhich is sorewhat sensitive to tape record
lensth is the durper/rolosder. ‘Mo Tockun sycter alvors writes
256 word lopical records on toape, padding shorter records to 256
vords, Tt uses this facl to recover from tarnc read errors end
resynch itself with the physicol tane., If the dincressed record

e

length is not a multiple of 256, the backup system mipnd cxpericnce
grave problems in reloading a tope with bod spobs on it.

New MST lecord lencth

On the btasis of the above information, a new BT record length of
1040 words is proposed. 'This will consist of an eight word record
header, 2 1024 word record body, und an eishl word record trailer.
The parameters associated witl such an D7 record are found in
Table 2. MPM Reference Guide Deetlon 9.3 hag been rewritten to
conform Lo the new record lenpgth and may be found in Appendix 1.

Note that, in all cascs, the physical record lenpth on tape is less
than 16 inches, and for 1600 bLpi tapes it is close to the optimal
values discussed above., Note, too, that less than 20 percent of
the tave is wasted, and that with 1€00 bpi tapes, a significant
increase in effective dala rate results,



Tape Track/ Tape Frames in Frames of MST Record| Data Gan Effective !’?resent

System Density Speed MST Record Data Lengcth Lencth Length | Date Rate Use

T track 13768

800 bpi 150 ips 1632 1536 2.0L" 1.92" 75" | wds/sec 62,87
MTS-h00

9 track 18028

800 bpi 150 ips 122k 1152 1.53" 150" 6" wis/sec aT.67

7 track 11L70

800 bpi 125 ips 1432 1536 2.ok" 1.02" LT75" | was/sec £8.0%
MTS-500 9 track 15027

800 bpi 125 ips 122k 1152 1.53" 1.0 N wis/sec 676"

9 track 22357 |

1600 bpi 125 ips 1224 1152 0.765" o.72" B wés/sec | 52.£7

TABLE 1: 272 WORD MST RECORD




Tape Track/ Tave Frames in Frames of ST Record | Data Gap Effective {Present
Svsten Density Speed UST Record Data Leneth Lernzth | Length Lata Rate Use
7 trachk 1706k
800 bpi 150 ips 62L0o G1hh 7.8" T.E8" .75" | wds/sec g0, 8%
T5-400
O track 23814
200 bpi 150 ips 4680 LE08 5.85" 5.76" N wds /sec 29,2
7 track 14071
£00 bpi 125 ips 6240 €1bhh - 7.8" T.68" .75 | wds/sec £9.87
MTS=500 9 track 198ks5
800 bpi 125 ips 4680 Leos 5.85" 5.76" LEY wds/sec £9.3%
8 tyaclk
:[ Lract ) i ) . 36312
1600 bpi 125 ips LGB0 L608S 2.025" 2.88" B wds/sec 81.7%
|
1

TABLE 2: 10L0 WORD MST RECORD
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MULTICS STANDARD MAGNETIC TAPE FORMAT

This section describes the standard physical format to be
used on seven track and nine track magnetic tapes on Multics.
Any magnetic tape not written in the standard format described
here is not a Multics standard tape.

Sstandard Tape Format

The first record on the tape following the beginning of tape
(BOT) mwark will be the tape label record. Following the tape
label record will be an end of file (EOF) mark. Subsequent reels
of a multireel sequence will also have a tape label record
followed by an EOF mark. (An EOF mark is the standard sequence
of bits on a tape which is recognized as an end of file by the
hardware.) '

Folliowing the tape label record and its associated EOF mark
are the data records. An EOF mark will be written after every
128 data records with the objective of increasing the reliability
and efficiency of reading and positioning within a logical tape.
Records which are repeated because of transmission, parity, or
other data alerts are not included in the count of 128 records,
These 128 record groupings are referred to below as physical-
files. :

An end of reel sequence will be written at the end of
recorded data. An end of reel sequence is:

EOF mark

end of reel record

EOF mark

EOF mark

Standard Record Format

Each physical record consists of a 1024 word (36864 bit) data space
enclosed by an eight vword header and an eight word trailer. The total record
length is then 1040 words (37440 bits). The header and trailer are each 288
bits. This physical record will require 4680 frames on nine track tape and 6240
frames on seven track tape. This is approximately 5.35 inches on nine traek tape
and 7.8 inches on seven track tape, at 800 bpi not including interrecord gaps.
(Record gaps on nine track tapes are approximately 0.6 inches and on seven track
tapes, approximately 0.75 inches, at 800 bpi.)

For 1600 bpi nine track tape, the record length is approximately 2.925 inches
(witkh an inter-record gap of approximately 0.5 inches).

® Copyright, 1972, Massachusetts Institute of Technology
All rights reserved.
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Physical Record Header

The following

Word 1:

Words 2 and 3:

wWord UL:

Word 5:

Word o:

@ Copyright, 1972,

is the format of the physical record header:

Constant wi th octal representation
670314355245,

Multics standard unique identifier (70 bits,
left justified). Each record will have a
different unique identifier. The fact that
the records’ unique identifiers are

sequential can be used to detect the end of
relevant data on a tape when no end of reel
record was written.

Bits 0-17: the number of this physical record
in this physical file, beginning with record
0. (The first record following an EOF mark
will have a physical record count of 0.)

Bits 18-35: the number of this physical file
on this physical reel, beginning with file 0.

Bits 0~17: the number of data bits in the
data space, not including padding.

Bits 18-35: the total number of bits in the
data space.

Flags indicating the type of record. Bits
are assigned considering the left most bit to
be bit 0 and the right most bit to be bit 35,
Word 6 also contains a count of the rewrite
attempt, if any.

Bit Meaning

0 if 1, this 1is an administrative
record (one of bits 1 through 13 is
1).

1 I1f 1, this is a tape label record.

2 If 1, this is an end of reel record.

3-13 Reserved and must be zero.

Massachusetts lInstitute of Technology

All rights reserved.
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14 I1f 1, one or more of bits 15-206 are
set.

15 If 1, this record is a rewritten

record.
16 I1f 1, part or all of the record is
filled in with the padding bit

pattern (see word 5 of the record
trailer description).

17 If 1, this record was written
following a hardware end of tape
(EOT) condition.

13 if 1, this record was written
synchronously; that is, control did
not return to the caller wuntil the
record was written out,

19 If 1, the logical tape continues on
another reel, (This bit is defined
only for an end of reel record.)

20-20 Reserved and must be zero
27-35 iIf bits 14 and 15 are 1, this
quantity indicates the number of the
attempt to rewrite this record. | f
bit 15 is 0, then this quantity must
be 0.
Word 7: Contains the checksum of the header and

trailer excluding word 7, i.e., excluding the
checksum word. (See the MPM Reference Guide
section on Standard Checksum for a
description of standard checksum
computation.)

_Word 8: Constant with octal representation
A | 512556146073,

Record Trailer

The following is the format of the trailer:

C) Copyright, 1972, idassachusetts Institute of Technology
All rights reserved,
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Word 1: fonstant with ortal representaticn
1074063022532,

Words 2 and 3: Standard Multics unique identifier (duplicate
of header).

Word 4: « Total accumulative number of data bits for
this logical tape (not including padding and
administrative records).

Word 5: Padding bit pattern (its use is described
below).

Word 6: Bits 0-11: reel sequence number (multireel
number), beginning with reel 0.

Bits 12~-35: physical file number, beginning
with physical file 0 of reel 0.

Word 7: The number of the physical record for this
logical tape, beginning with record 0.

Word 8: Constant with octal representation
265221631704,

Hote: The octal constants listed above were chosen to form

elements of a single error correcting code whether read as eight
bit tape characters (nine track tape) or as six bit tape
characters (seven track tape).

Administrative Records

The standard tape format includes two types of
administrative records: 1) a tape iabel record; and 2) an end of
reel record.

The administrative records are of standard length: eight
word header, 1024 word data area, and eight word trailer.

The tape label record s written in the standard record
format. The data space of the tape iebel record contains:

Words 1-8: 32 character ASCIlI installation code. This
identifies the installation which 1labelled the
tape.

Words 9-16: 32 character ASCII reel jidentification. This is
the reel identification by which the operator

Copyright, 1972, Massachusetts Institute of Technology
All rights reserved.



MULTICS PROGRAMMERS' MANUAL 5.3

Standard Magnetic Tape Format
Standard.Data Formats and Codes

Page 5
Lky3/72
stores and retrieves the tape.
The remaining words are a padding pattern,
The end of reel record contains only padding bits in its

data space. Thees standard record header of the end of reel record
contains the infprimation which identifies it as an end of reel
record, (Word &, bits 0 and 2 are 1.)

Density and Parity

Both nine track and seven track standard tapes will be

recorded in binary mode with odd ones having lateral  parity.
Standard demsities are 800 frames per inckh (bpi) (recorded im MRZI mode) and
1600 bpi (recorded in PE mode).

Data Paddine

The padding bit pattern will be used to fill administrative
records and the last data record of a reel sequence.

Write Error over

Multics standard tape error recovery procedures differ from
the past standard techniques in that no attempt is made to
backspace the tape on write errors. If a data alert occurs while
writing a record, that record will be rewritten. If an error
occurs while rewriting the record, that record will again be
rewritten. A reasonable number of attempts may be made to write
the record. No backspace record is issued.

The above write error recovery procedure is to be applied to
both administrative records and data records.

Compatibility Cdnsideration

Software shall be capeble of readimg Multics Standard Tapes which are written
with records with less than 102k vords in their data space, In particuler, a
previous Multics Steandard Tape format specified a 256 word (9216 bit) data space
in a tape record.

© Copyright, 1972, Massachusetts Institute of Technology
All rights reserved. (END)





