dpril 26, 1966

To: E. R:. Vance
V. Vyssotsky

J. Saltzer‘;f"

C. Jenes
L. Lembert
D. OiConnor

The attached is our first atcempt to defire an approach te the
jmplementation of encapsulef.ed GECOS. We would appreciate any
comments you may have regarding the acceptebility of this cyproach
under MULTICS or any probl.wrs you may see in the method,

Emerson Seim agnd I will T2 {ia Cambridge on Friday, April 29 ind
would appreciate meetiny with those of you who are in Cambritge
on that day ai 10:00 a.n2. in the seventh floor conference roim.
We hope ai: that time tr obtain your criticisms and aunswers to
several questions which are outstanding in regard to this deiign,

i /%z

R, C. McGee, Manager
645 Programming Integration Unit

RCM/ch



Froblem
The execution of 635 batch proc:esiug jobs in a §45 MULTICS

enviromeent.

The packege will take a customers jc> oriented approach. That is,
the GECOS cperatirg system will not b2 incorporated entirely uader
MULTICS nor will eny effort be mede o reproduce GECOS logic im

645 languages

£

Fupctions tike wmulti-progranyminy and multi-procesging are not a
concern st the jeb level. The twplementgtion of this tvpe of
function will be strictly the provincs of the MULTICS operating

systeile

The greatest effert will be mad: te rataim preseat 635 system formats
to minimize the task of comverting a job to the 645, For example,
an existing card file for a 635 multi-activity job should be accepted

into the system with omnly prefeace identificetion to alert the

MULTICS systemo

63% Job Monitox ﬂ)ﬁf“’( 4>ﬁu

UWL/) { A Monitor file wilﬁ be a pure progedure £ ed in the MULTICS file

P - e

9r,¢ system. A separste MILTICS pwocess will be initiated for each 635

job active in the system. T¢ will consist of the Monitoxr plus the
635 programs loaded into 54% seswents with sssociated linkage Sections.
These 645 segments created frem 933 programe will be sdded to the Moniter

in the sequence of execution of the 535 programs.




Accessable for incorporation inte the Monitor from the MULTICS file
system is the set of 635 Utility and System Frograms which have
been previcusly filed in 645 format. In this way, the Monitor
might effect & compilation, an sxecution of compiled ocutput, and

perform system output in accordance with the activity descriptions

of a 635 job.

Also available in the Monitor are MME converters which perform
GECOS MME service functions directly or generate appropriate calls
for MULTICS services. During the execution phase of a 635 activity,
an interface module is included to intercept faults and certain K

interrupts.

645 Direct Calls

After a 635 activity has been entered inte the MULTICS file system
by use of the Monitor, it can (hopefully) be called from a console
for execution as a 645 process. The Monitor will adhere to MULTICS

commnication standards to facilitate this mode of operation.

i
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The Momitor - Typical phases
Basic This is those segmenis waich are necessary to defive a 645
process. The descriptor segwent, stack segment, atc., comprise the

basic set, A procedure segment of basiec calls 22 included to scart

the gencrative, proceases.

Scan and File The additicmal funct.cns of reading a 635 ‘ob file,

scanning to extract contrel inflermation and {iling in the MULTICS f£ile
system sre incorporated. This phase starts & &35 job ints the

MULTICS system,

Initiation  The control parmmetors &re recalied from Fil: and
interpreted to se2k an alliocation of resources from the MUITICS
system. When the requiremeits have been satisfied, a 635 activity is cailed

from File as a procedure saegment of the 645 process.

The construction of the 635 actirity segment will be done as the
635 loader would have done, Reouiiines will be loaded ard 1linked

according to 635 GECOS rules,

An interface segment will %e initialized with 635 file information,
a switch word and activity infermation to control flow to the mext
activity. The interface :egment will accept faulte and interrupts, ’Zﬁ

interpret them, and transfex to the eppropriate MIE converters during

execution.

When the generation is complete, a transfer of control will be

made into the 835 process szgmeni: to effeet execution,



Execution The Youlter will sow consist of 2 Basie set, g

i

Interface set, and & 5335 Proccdurs set whiech is {n execution.

S

MME converters are gvailable &s neaded in the form of pure
procedure in the Momiter Fill:. Dump routines, SYSGUT woutines,
and the like wiil be used as ¢ 635 procedure weqguests thair

furctions.

Vhen a 635 sctivity 3s concluded, *he Inilifation phase will be
entered again. An Execution phase or & Wrapsup phese will follow

85 the activity informarion Jlictatrg,.

Wrgp-Up This pheze of the lonitor would start releasing pexipherals and

(v
D

file storsge. The an?put of q?il ;ﬁﬁ,& fiies (SYSCUT) would

3
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initiated, The proceas cutdd will seifl reside in the MULTICS

file structure and can be dismisged or rezaoined as an faput option

might specify.

General It is anticipated that the Monitor approach will provide
a simple, officient method ol entexing & 635 job into the MULTICS
system and directing it through it: varicus sctivities until it leaves

the MULTIC%{fiInj%ystem. e

By making the Moniter assume the identity and configuration of
the 635 job file it is processing, the full MILTICS capabilities

may be utilized for batch proacessing.

Functional Nandling of MME 1'g

A MME is a program generated fault and will be intercepted by the
interrupt system into a Monizor segment for interpretation. The fault
will be classified and shunted to an appropriate routine which can

interpret the related paramezers. In many casee, these routines

06@



will have to genzrate a call no MULTICS to satisfy the requesits.

Zach MME must be comsidered individually according to its funection.

GEINOS - I/0 Handiing

Extensive interpretation will be requived and the following services

may be expected from MULTICS.

1. Read, Write, and Spvace fiie or record. WS w .
7”

2. Return of ﬂtatua information. VS

3. Signal wher requested acticn has been completed. (Courtesy callse{ig

4+ Swap devices cn & fileo'z

. s
5. Additiongl attempts at ercer resovery.

. A block of mass storage for randem accessing. (Does MULTICS £ile 1 \/\U\'t g

structure now provide Nhis?) &M'&”Wﬁb h?f

7. Linking of requests e.g. SEEK/RIAD or HRITEs'v& ’Z’ Aiﬁr“( ‘ ﬁ

GEROAD - Roadblock until all ovtstanding iI/0 bas been serviced. To
evoid wasteful leoping, MULTICE musi provide a form of delay ox pruse in G o .

X
dispatching, w

GEFADD - Physical file address requast. This is used to generate operator |

- . N .e*,r
messages, etc. Opcrator messages are necessary -~ the functional need (
for a physical address may be guestioned, but is desirable for continuity of

operations.

GERELS -~ Releases a peripheral component. This wiil notify MULTICS
that & device is free, HNot nzacessary for the Monitors, perhaps, but

desireble for MULTICS,

GESNAP -~ Snapshot dump. Status of processor registers must be available, | (Z

and the MULTICS System File for output must be available. B)

7=



GELAPS « Elapsed time reguest. An individual time cloek must be
available from MULTICS. (On 555 systems, one time pulse = 1/64

milifsecond. )

GEFINI - Normgl activity termingtion. This iz & Moniter contrel

request gnd dees not direetly ‘anvelve MULTICE,

GEBEORT - Abnormnl activity ternination. This is s Moniltor control

reguest end does not direetly ‘nvolve MULTICS,

GEMORE -~ Requesi for additiomal resource allocation. MULTICS will be

2

asked to supply increments of 1024 core words, additional tape drives, %ow”ixww

or additional mess storage. GENORE does provide a denial veturn,

but an object program may suflcr execution time penalties or be

aborted if GEMORE can not be inplemented through MULTICS calis,

GEFCON - File control block racuest. The request used by GEFRC

uitimately results in & normal I/0 request from MIULTIGCS. ~A

GEFILS - File switching request., Thic is provided for magnetic tape
files and perhaps does not nezd reflection directly to MULTICS, if
MULTICS does not provide multi-reel files, the Monitor can "fake!

this,

GESETS ~ Set switch request. 7%The switch werd resides in the Monitor

and does not directly involve MULTICS,

GERETS - Reset switch request. The switch word resides in the Monitor

and does not directly involve VULTICS.

GEENDC - End courtesy call. This will be a part of the courtesy call

procedure (See 3 under GEINOS). Does not affect MULTICS directly.

aaea



GERELC - Relinquish contrel., (See GEROAD) MULTICS will be asked to p

withold dispatching until an I1/0 action has been completed,

GESPEC - Special interrupt reqjuest, This provides for an 1/0 | e
request to become effective wien the device signals. This pertains ‘ ;:ﬁié]@dﬁﬂ@
to the card reeder, card punch, printer, and remote terminals. The
relationship of the Monitor to such devices through MULTICS is not
clear. This type of "read or write when device is veady" function

is anticipated in MULTICS,

GETIME - Date and time of day request. A date and time of day is e

expected to be available from MULTICS.

e

GECALL - System loader. This does not directly concern MULTICS. A e
normal call for retrieval from the MULTICS file system will be made

by the Monitor.

GESAVE - Write file in system format. This will be translated by the l///

Monitcr into a normal MULTICS call to the file system,

GERSTR - Read file in system format. This will be translated by a//ﬁ

the Monitor into a normal MULTICS call to the file system.

GEMREL - Release memory. A mmitiple of 1024 words can be return L

to the MULTICS pool of resources. The Monitor will generate an appropriate

call to MULTICS, if desired.

GESYOT - Write on SYSOUT. This fs 3 call to transmit output to a collector
for subsequent printing or puaching. The Monitor will generate a V//

normal call to the MULTICS file system.



GECHECK - Checkpoint. The Menitor will generate appropriate MULTICS
file calls and safestore am image of the 635 activity and associsted control
parameters. If a convenient MILTICS checkpoint system is available, it

will be used.

GEROLL - Refnitiste or rollbac: program. This is the zorrelate of
CECHECK., The Menitor would re:rieve files from the MULTICS file
structure, or, if a HULTICS chackpoint is used, the status of the

Monitor and its job would be rocalled by MULTICS.
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Assumpitions and Questieons Regazding MULTICS

1.

25

There wiil be no restrictions cm paging for a 635 process.
Particularly, the MULTICE 1/0 System will process & scatter/gather
1ist and adjust absolute addresses for lap-over between consecutive
pages and will comntzol iccliing and freezing of affected pages.
MULTICS can initiate multiple processes from a single copy of &
segment in the MULTICS file system and tyxeat them as separate,
indeperdent pxccesses.

MULTICS can signal the ccmpietion of an I/C request or a requast W /AVLK‘O)M“
for fiie sewvice, This is a courtesy call cencapt. »5£V‘JMJ;¢7
MULTICS will allocete a tozal time to a process which cam not be p//////

exceeded. Further, the residunl time can b. determined at any

time to Ly active procest.

Fault and interrupt returns can be directed to a specified segment

of & process other than th2 segment generating the fault, Hew is

this done?
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