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Multics Pre-relaase User®s Plannine Guide

Introduction

I'nes Honeywall standari Multics software projuct is scheduled for
releasz the first quarter of 1974, Plditional releases are
schejulel aprroXimately =very 9 months thereatter, The software
incladzd in  the first realease Will not ‘Fre identical to the
software currently peing ruan at MIT, Customers who receive
softvare prior to the first release of the Standard proiuct will
receive zoples of the system in vse at MIT, with MNIT owneqd
software remnoveds I'hess pre=raleases sVsters are not fullv
compatihle with the =standard vproduct, The purposSe o0f this
jocunent is to descripe the Jifferences bhetween pre=relejzsea
systams and the standard system, 1t is ipntanged to sServe as 3
planaing juide for users who are aoing to ievelop proarams usina
pre=relesss versSions of the systen,

I/2 Systamn Changes

1, Thes fjle-manager used to support PL/I record I/0 will be
replacad hY DIMs or access methods that suprort variahkle
length Sequential recori files and injexed Soquential reecorg
files, Files created by the file_manager will not bpe
supported bY the staniard product,

2, The file_ pIv will be replaced by a similar DIM, but will
only support element sizes of 9 bits,

3, The 1/2 svitch (iss_) will be replacei bY an improved switch
facility that will:

1. Pelmit uUse of 3 switch in multiple rings,

2, permit recori I/0 and stream I/0 throWgh the same
switch facility,

3., give mych better verformance,

Prograns that use the existing I/0 switch Will econtinue to
vork with the first ralease, bhut Suprort onf the exlsting
switch will be remnoved by the second release,

4, The tape_ nIy will be modified to write larger records in
Srier to take advantace 0f the higher recording density of
the 4I's=500 tare subsystem, The pI¥ wil) c¢ontinue to T[=2a4d
tapes with the smaller record size; however, rrograms that
lepend on the record size will have ta be chanved,

5, Tape software will be enhanged bY the addition of tape Trael
access control, This will cause 3 change in the Semantics of
tha tapa Treel identifier argument wused 4in an I/0 systen
attazh call,
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Fortran chanues

T

S

unfornatted files vwill no longer be imrlemented a8 256 Worg
resoris written as a stream file, They vill be implemenlted
3S Variable length sajguential recori files using the new I/0
switzh and neaw seguential record DI,

The rportran compiler will bhe extended to support nearly 3ll
5f the lanjuage supported by Fortran ¥ (GCOS) and will also
ingclade compiler orptions to accert c¢ard image dinput ang
zonvart from card image input to free-torm inptt,

performance °f tha I/0 routines anid the math library will be
improved significantly,

Th2 mneahiny of 3 rep=atition factor on a constart in a data
statanent Wwill he changed to conform with the AwST stsniard,
5*1hy will mean five occurrences of 1ha, rather than one
sczurrance of Shaiaaa,

All formatted filas, aXcept thosSe written on units 6 anid 42
will be written as nonprint files, Formatte? files written
on units 6 and 42 will be written as print files, The first
character o0of a vpriant file will pe transliterated intos 3
carriaye control <character, The “+v carriage control
character v¥ill be implemented tOor all print files excapt
thosz attached to "user_output®,

The zurrent implementation writes all formatted files as
print £il25, ani does not suprort the "+" carriage control
character,

PL/T Changas

Te

2,

r'he <connected attrihuted, <hackwards attributed, and
Cforyards attripute> 4ill bhe deleted,

The naxdimun precision of decimal Jata will he reduced from 63
to 39 3isits, Trhis change results from chances made to the
5180 haridware,

rhe >rier of keyei regcords in a data set will ke the order of
asceniing Xeys, not chronological order, 7This makes t*~ultics:
PL/I more compatibla vwith other implementations, and will he
acconpanied by a very major improvement in performance,

Al) record tiles will be road and written hv the reviszed
Yultics I/2 system, They can be attached and «witehed in the
sane panhner as stream files, This change Will allow reecord
files to be written and read from tape and other surported
I/o devices, any record files created ty the file_manajver
will not be sucported bpy PL/I after these changes are
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installed,

The stresm Scan perforrmed for 1ist or data directed inont
will be modified to conform with tha draft ANST standard,
The nolification will only affect caSes where the strsan
containe? an arithwetic constant and the list item was a
character-string variabhle, This chanve will also bhe
accounpanied Dby 3 major performance iaprovement, Output of
itams by 1liSt or 3ata dAirected outrut will Le modified to
split items that don‘t fit on a line by using Standard rules
rather than our current rules,

If the second argument of the "mo3" nuilt-in function ig a
zero, the result will bpe the converted value of the first
aryuunent, not the zerodivide condition,

If the second araoument of the "hefore” puilt=in function is
not a2 null strirg and is not 3 Supstring within the first
aryunent, the result will be the converted valle of the first
argunent, rather than the null strinng,

Attripute set completion for file constants will no longer
add inmplied attributes oprior to evaluating user supplied
¢default statementd>s, Implied attributes are addea at files
opaning,  This change only affects programs that contsin
(default statementd>s with file description attributes in
thair <predicated>s,

AR inplicit declaration of an identifier will rnot give the
{variable attribute> to the declaration., Thi$ chande allows
jefaulting to huiltin or constant and only affects programs
that contain <default statevent>s with the <variahle
attripute> in their <predicate>s, and also contain one or
nore implicit declarations,

rha <(basSe referenced> of the <definesd attrihutey will no
longar be optional, and will no longer require parentheSss,
rhe only programs affected are thoSe that uSe a <default
statanent> to supply the <hase refefenced, This change. makes
version II compatible with version I in its treatment of the
(bacz referenced,

conversion of a bit=string longer than 71 bitS to fixedepoint
binary will Sicnal the size condition if any high order bhits
ar2 ones, The current implemantation ignores these hits,

A structure containing only packed memhers will not be packed

{f it is declared alioned, Ihe current compiler incorrectly
sllocates storage for such structures,
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he f£ollowing <changes are eXxtensions to our current PL/T
tnplamentation and are included in the draft aNsI standard,
'here inzlusion in this update of Multics PL/I wi1ll not affect
any =2xisting provrans:

11, String built-in functions will take agoregate arguments ani
yiall agoregate results,

12, ps=Uio~-variables will allow aggregate arguments,
13, The finish condition will be implementeq,

14, Th2 “somne" and "every" built~4in functions will be
implanmented,

15. Pictures will be inmplemented and their definition will bhe
altered to conform to the standarsi,

16, Labhel array constants and isub defined arrays can be paSsed
1S arguments, but are always passed bY value, The currasnt
implamantation gives 3 diagnostic for lakel arravs ana
incorresctly passes isub defined arrays py reference,

Signal Machanism Cchanges

17, The fault intercepter will pe modified to SebParate the sinile
hardware detected overflow fault into: overflow, underflow
or fiXxedovVerflow condition, It will transform a
fixejoverflow rasulting from an EIS jecimal instruction iato
3 Size condition, an illeaqal progcedure fault resulting fron
an  BIS charact2ar mpve or compare instruction WhoSe Seconi
operand has a 2zers> length will ne treated by the fault
intercepter as a nop Lf detection of the strinvsize condition
is 31isabled, ani will otherwise pe transformed into g3
stringsize condition,

Thess changes effactively changse the hardware as seen by g
progran. The ravigsed hardware imzoe is more rational and
bettar suited to the needs of pL/I,

2, Thz s3naP and systam options of the PL/T on-Statement will bhe
supported by the nev signal_ routine, The effect of Snan
#ill pa to €all a progejure named PL1_sna®_ wnich in tuarn
will call debua, plq1_snap_ will he documented as$ a
asere-replaceable routine,

3, Tha coamand loop will b2 modified sO that:
a) An automatic hold after a quit or error condition will

continue to b2 performed, but +*he altomatic relesse
after one zommani will he removed,
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b) If more than one invocation of the liStener exists,
the ready message will contain

"1ﬁstener n.£"

where n {s the invocation level of the most recently
invoked listener, and £ is tne Stack frame number of
that invozatisn,

Note that whan only one invogation of the listener
exists, the ready message arPears as it does today.
The extra information given wvhen a Stacked listener
exists serves to remini the usar that he has a stackead
listener and orobably a sSuspenisd comrUtation aS$ a
result of a quit or error condition,

To dnsure that all ready messageS printed by the
standard systam will contain the listener level
information, tha vprint_readiy_me%sage_ procedure will
be modifiej to supply the e¥tra information,

c) The condition wall will not be estahlished with each
new listener,

Tha "zleanup" condition will be enahled as anvy other
condition and will be signalled as a true condition, The
condition will pe siognalled when control is returned past a
procadure activation that has established a "cleanup®
dn-unit, If nultiple oprocedure activations have enabled
dn-Units, the coniition Wwill be Siznallail aS cOntrol atte.snts
to return past each procedure activVation, thus prodtcing the
lesired effect,

The "any_other"” condition name will rePresent any conditiosn,
An  on-Unit established for the "anY_other" condition will
respond to any condition for which an on=unit has not haen
established in that stack frame, and is effectively s
copdition Wwall or Jjefault hangler, A Signal of the
"any_other™ condition will signal a condition whose name is
"any_other”,

#hen "sianal_" reaches the eni of the Sstack in a given ring,
it will test the condition to determine if it is ona for
which the sYyStem ijefault on~-unit can return control or signal
andother condition, If the default one=unit can do neither, a
crawWwl=-out occurs; otharwise control remains in the currant
rang.

rhis change makes it possible to have PL/T sSuhsystems in

inner~-rings, #ithout the chanoe, a simple endpage or
stringsize condition causes a crawl=-out, .
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19,

1.

12.

The linker will be moiified to not signal "linkage_error"
anless there §is a true linkasce error, It will not signal a
csondition in order to 4{mplement the trap~before-~link or
trap~at=firsterefarence features,

The2 anwinder and signal_ will be reimplemented and Separated
from e4ch Other, Likewise the default error handler will be
reimolamented ani clesned up, Error messages issued by the
jefault error haniler will be inmprovej,

The jata structuras passed bhY a signalling proeram to the
resboniing on-unit have been given a Standard format which
will facilitate the writina of user suprlied default error
handlars, a% well as permitting a cleaner implementation of
ths system Suprlied 1afault error hanjler,

The "finish" coniition will be signjlled dust before a
Procass terminatass (crashes are the only caSe not includesy,
It has a default oneupit that closes all open files, The
orocass will continue to run if the USer Supplied on=-unit
io2s not return control, However, in Sone cases a SUhsegUant
procass termination will be fatal, Progess termination Jue
to bumps or resource limit stops will allow a grace beliod
before killing the process,

Tha start and relzase commands will take effect immedqiately,
rathar than gt the and o0f the command line on which they
dcour,

Tha "stack" condition will be signalled by the fim when it
jetects a referenze to the last 4 pagas of the stack,

Runoff Changes

The

ran>ff commang will pe replaced bY another version that is

codei in pL/I, That version will pe s)iaghtly Incompatible Wwith
the zurrant version, Spegificaly it will:

1< Wot produce a ,chars segnent,

2, Not have a symbol table,

3. Not have a footnote facility,

4, MYaY not perform 3s well in the initial release, Later

releases will parform as well Or better than the currant
version,
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Dabugger Changes

Fhe d=2bug comMand will bhe replaced hY a new command that is
jesigned to be easier to use and more nowerful, The new commang
is totally SsoUrce progran oriented and 4nses not require the usear
to have knowledge of the structuras of his ohject proaram, The
naw debagger iay not bhe ready for tha first release of the
systam, If not, it will be included in the second release,

ALY Zhangyes

Tha ALY assenhbler will bp raplaceg in a future release o0f tho
SYsten, The nNew assemblar will be faster +hanh ALM ard will
contaln 3 3ood macro facility, Users atfe aivized not to use ALM
bacausa support for it will pe 3iropped in Some later version of
the systan,

BASXZ Changes

Ine Dartnouth BASIC subsystem in use at MIT 3S not owned by
doneywall and Wwill not pe relaaSed Or surported hy Honeywell,
I'ne standard Multics system Wwill contain a EASIC comniler
esigned and V¥ritten for ¥ultics, It supports a Version of the
3ASIZ language that is esgentially comvatitle with the Dartmouth
Version 5 languade, with the exception 0f thnge languade featlires
that 42p2nl on featuras of the Dartnoutn systenm,

IPC Zhanges

In a  future relszass of the sYstem, the inter-processs
conmanication facility yil) be replaceil or extensively rovisad,
Users are advisad not to use IPC, but instead should synchronize
procasses bY means of the set_lock_ suphroutine,

Mail Comnand Changes

he mail commang ang tha  inter-process  message  facility
(accapt_message, seni_massage, etc,) will he combined into 3
single fazility, The mall commani ang ths gurrent intere-procszss
nasszge  facllity will not be supported after the second release,
I'ne new conmands will store messages in a ring 1 meSsade seamant
and will not use the contents of the existing mailbox or con_msgs
sagmants,

Storage System Changes
1. As Part of the moiifications to simplify the access control

nechanism, the CACL (Commuon Access Control List) faeility is
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beiny rewoved, The commands that maintain CACL'S will be
renoved, the proarams that compute access will be modified to
use only the pcL (pccess control List), and those Supervisor
antries that can be called to maintain cAgI*s and acl’s  will
be modified, If they are called to orerate on a CACL they
will return a status goie,

Tha mnajor nUrpose of CACL’s was to supply a default ACL.
rhat function has been replaced by an "initial ACL", Users
of a system that contains support of CACL'S can Uuse tha
nap.czacl command to transform their CACL'S into ACL’S and
initial ACL s,

rhe max length attribute will be usei to replace appand
permission for the control of the Upper hound On a Seament’s
size, Under thaz current 4implementation, sufficlent max
length and aPpeni rernission are needed to increaSe 3 Segmant
beyoni 1lts current lenath, The systen will be changed to not
reguirs the presance of the append attrihute, ror
conpatibility witn current ©programs, entry points to the
supervisor Will continue to accept an attempt to set appana
access, TheSe entry points will not support such calls in
tha second releass,

Ihe maximun length Of a Segment Will pe increaSed from 64K to
256K, This will have the effect that certasin ineorrectly
cojel programs thit usej to get an out=-of~hounds fault will
instead operate in some unspecified manner bercause Of agdrass
wrap=around, Users can prevent this from happenring by the
appropriate setting of the max length attribvte,

It ¥Lll no lonaer be necesSsary to have write accesSs to a
segmant in order to delete it, A seoment can he deleted if
ani only if the safty switch is off and the user has modify
access to the dirsctory containing the segment,

Because of the enhancements being made to the storage systam,
sone of the c¢omwmanis that are usedi to obtain and set
information pertaining to the contents of the Storage sysSten
will be eXtend=al1 to accomodate new attributes and the
2Xistance of multi~segment files,

Administrative Software Changes

A numbar of enhaNcements to the admynjstratyve software wyll 344

ani

change sove of the vpractices and procedures used bv

aiministrators, Among these are:

T,

Thz ajiltion of tare reel management software will require
3ll tape reels for which access contrpol is to he performeda to
be ragistered on the systenm,
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2, A new facility to aid the system Administrator in defining
new projects will be used to replace the current tools,

3, The method of 2dding namnes to the accesS control 1lists of
Jates to the supervisor will be changed,

4, TIo nake new system 4{nstallation easier, - the startup
procz2jures v¥hilch are controlled by the system administrator
will be changed,

dperational Software Changes

Because Oof the mModifications of the system to operate wvith new
peripheral equipment (MIS-500, DSS=191, Unit Recordq Controller,
systam Control Center) various operating procedures of BEOS and
Yultics will Dbe chanoed, These changes will also imply changyes
to som2 3f the BOS c¢onfiguration cards,

Enhancaliants to the I/0 daemon facility to add new operational
features and the <contral of revnote pripnters will cauSe some of
the operatiny pPprocedures assoclated Wwith the I/o daemon to
changje,

Some of the tools usej as part of «crash recovery and dump
analysis will be changed to make operation simrler,

Modifications to tha system to sSupport VverY larace <storlagae
rejuirsmants and thz removable hierarfchy facility will lead to
new oparational procejures, In particulars, the current bhackup,
relosd, and retrieval facility will bpe reprlaced by a nAore
efficziant and reliable mechanism in g future release,

The following commands are being removed:!
vibasic
basic
hasic_run
hasic_systenm
priat_dartmouth_library
set_dartmouth_library
dacam
va2rli1_abs
setcacl
listcacl
dalatecacl

The following sUbroutines are being removed:

hes _siel_dir_trea_
fila_mnanager_

Riditional suproutines anji gonmanis maY be removed or replaca2d as
part of the preViously described changes,
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