N2,

MULTICS TASK REPORT MTR-119 page {1
To: Distribution

Fromt Te He Van Vieck

Date: March 74 1976

Subjects New Storage System Long Range Plans (revised)

This cocument raports changes since MIR~112.

QVERVIERN

The  following table shows the major phases of the
implementation of the new storage system.

Bhase : Date
I Commandg Level - ) May 75
One user at command level
II Protofype'Running , June 75
Several users '
III ODesign Review Oct 75
Error recovery, backup, mount/demsount
IV Instatlabie System ' ' Nov 75
Run mini-service at CISL
V Initial Instailation at MIT ' Feb 76
) No mount/demount '
VI Follown-up Instatiation at MIT ‘ March 76
Operational enhancements '
VII MR 4.0 Instal led at MIT . April 76
With mount/demount
VIII Release MR 4.§ June 76
IX Furtner Enhancements ' -

Administrative improvements

Mul tics Pro]ect internat mworking documentatiqm, Not to Dbe
reproducea or distrjibuted outside the Multics Prolgct.
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GHANGES_SINGE_LASI_REPORI

since MTR-112 was published, the following events have

occurredil

1.

2o

The new storage system was installed on the MIT service as
system 28.0 on February 15y 1976. This represented a sllip
of four weeks. The additional time was spent in curing
sevaral seriouJs performance oproblems, waiting for an
additonal aisk drlve to be dellvered, and In finding and
fixing several bDUgSe

Tne scheaule for mount and demount has been rethought,.
Because key people for this phase were unavalliable, a
simpler interim version of mount and demount will be done
for release 4.Ue This plan is descrised In MTB-260.



MULTICS TASK REPORT MTR=-119

page

HORK_COMPLETED

1e Stétement of Probiem.

MTB=317, November 1973. The Storage Problem

2¢ Preliminary Designe

MTB=455,

MIB=-060,
"MTB=365,

MIB-y95,
MTB=110G,
HTB’lb?g
MIB=233,
MIB-2069
MTB=213,
MTB=-220
MTB=221,
HTB‘ZZgg
MTB-233,
MTB=-237,
MTB'238'
MTB=-239,
MTB=-243,
MTIB=246,
MIB=-260
MTB=-2619

April 1374%. Overview

May 1974. Paging Analysis

April 1974. New Bound on Perfarmance

June 1974, Removable Disk Packs

August 1974. Impliementation of New Storage System
February 1975. Disk Usage .
June 1975. Attributes of Backup System
June 1975. SAVE and RESTOR

July 1975. Disk Definition

September 1975. Salvager

September 1975. Salvager Implamentation
October 1975. Demountable Logicat Volumes
November 1975, Backup :

Noveaber 1975. Overview

November 1975. Initlal MIT Instatlatlion
November 1975. Error Recovery

December 1975. User Ring Changes

December 1975. List Command

February 1976. Interim Mount

March 1976. Master Olrectory Zontrol

3. Preliminary Task Schedules.

17.

29.

MTR-3b8,
MTR=G81y
MIR-084,
MTR-095,
MIR=112,

Octoder 1974. Implementation 2lans
March 1975+ Long Range Plans

April 1975. Task List Phases [ and II
September 1975. Long Range Plans

December 1975. Long Range Plans

Interim Backupe

This

for a

incremental/catchup/complete

Jntil

Finished.

task
reload the new directory quota cell

the current backuyp programs to dump and
and the loglical
allons the

to be

modifies

directorye. This change

dumper

a8 new version is designed and builte.

Improved Directory ?ormat.

This task redesijned the directory to s2e more easily verified
for correctnesse.
directory
The varlous reaundancy checks are not inserted by thils

the

fhougno

Al
must

storage system modules which

See MTB-221 and MTB-220 for details.

voiume ID
current
used for backup

_ reference
be recompiled with the new declaratjione.
tasky
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31.

33

3be

35.

Finished.

New Directory Salvager

Rewrite salvager to operate on a new expanded directory
structure, mWithout reference to the VIIC entry.

Finisnede.

Pnase IV$ Make System Installable.

The first version of the new storage system installed at MIT
did not have all the functional Improvements which will be
provided with release 4.0. The ablllty for a user to request
the mounting of a logical voilume is nat present In this
version of tae system, and the interim backup ls used. HWhat
is provided is ‘the retormatting of disk storage and
directories and the consequent Improvements In reillabiiitye.
MIB-238 describes the contents of this instatiatlione.

Target datet January 1976.
Finished January 1976.

Formalities of Submissione

This step covers filling out submission forms, audlting of
ali programs, rynning final performance runs, flxing
last-mlnute problemsy etce.

Finished February 1976.

Phase V$ First Instaliation at MIT.

Target datel Januyary 18, 1976,
Actual date! February 15, 1976.

CURRENT_TASKS

52

37.

Continuing Perforﬁance Improvement

This task includes the investigation and meterlng of the
system®*s performance as instaltled at MIT, and the
identiflcation and removal of performalce bottlieneckse. For
example, the lfocking and I/0 st~ategies used by the
supervisor will be studied.

Master Directory Operationse
This task adds ring=-i support for o2erations on master

directoriese. User calls are createy delete and lists The
create_dir and delete_dir commands a~e modified for this
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38.

39.

4ie

410

42.

case.

The ring-1 programs use the volume ~egistration data base,
access control sagmentsy and the Master Olrectory Control
Segments (MDCSs)e. Administratlve .commands to manage these
data bases are provideds For the volume librarian, we need
register, unregister, modify, and list.

Ring 1 Volume Mount Module (interim).

When a logical volume is to be mounted the operator must type
several commands to tell the system that the volumes are
online. These commands check the volume label against the
registration and when the volume is conpletely mounted call
the hardcore to cause the logical volume to be accepted for
paging.

User Request to Connect Logical Volume (interim).

User reguests to connect to a logical volume will be passed
through ring 1« If the user process is permitted to connect
To the loglcal volume, and the logical volume is already
mounted by the operator, the request is passed to the
hardcoree.

Hardcore Chec< on Volume Connection.
The hardcore s changed by this task to require the

connection call from ring 1 before allowing a process to
initiate a segment on a demountable volume. (The root

-logical wvolume s never demountable and other "publlc*”

volumes can 0oe Jeclared not demountadi e.) Thlis insures that
rang 1 is not bypasseds and makes su~e that all programs
using segments on removable volumes execute Independently of
whether some other process has caused a pack to be mountede
The list of demountable physical volumas which the process is
connected to will be stored in the KST. ’

Phase VI3 Follown-up Installation at MIT.

Operational experience will lead us to make many improvements
to the interface and behavior of the storage system.
Performance measurements under actual load may also show use
where to concentrate our programming effort In order to speed
the system uJp; if these improvements are possible we will
install them soon,

Target aate! March 1376
Commana System Changes.
These changes are the ones specified In paragraph 27. In

aadit.on to the <chanyges to handle new error and state
conaitionsy the create_dir command must accept and check the



MULTICS TASK REPORT MTR-119 page 6

new parameter whlch specifes the Joglcal volume In which
storage will residey, and the status command must be modlfled
to show this attribute.

43. Phase VIIS Install MR 4.g at MIT.
Target date! Aprii 1976.

44e Phase VIIL? Release MR 440

Target Datet June 1976.
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EURIHER ENHANCEMENIS

2.

25

26

32

36

Imolémentafion of Hardcore Primitives for Backupe.

The hardcore primitives to support the new backup system must

be able to maintain the (ist of modified segments on each
physical volume for the use of incremeltal aumping; and to
activate and dump or reload a segment by volume IO and VTOC
ingex without referencing the branche

Implementation of Backup Dumping Programs.

The new complete and incremental dumpling programs can be much
simpler than the current dump programsy since all hlerarchy
walking ana access forcing code Is eliminated. The hardcore
primitives uo most of the worke These programs are easy
given the format of the output records to be producede.

Implementation of New Reload and Retrieves

The reloading and retrieval programs wlll use the output of
the dumping programs fto reconstruct volumes and to recover
the contents of single segments.

Directory Control Checklhg.

~This task adds to alrectory controil naw code for maintenance

of the various redundancy fields added to the directory
structure, and appropriate In-ilne checks and repair
operations. MIB-220 describes the details of this changee.

Backup Integration.

This task integrates the- new backup mechanisms into the
system anq ties onackup in with salvaginge.

Al though most of the parts of the nes backup system will be
available by the time release 4.0 Is frozen, the new backup
may not have had sufficient testing and operational
experience to allow us to depend upon ite :

Change Voliume Mounting to use RCP.

Modify the mount and demount commands to use RCP for mounting
and demounting volumesa.

When a logical volume is to be mountedy, the LVRF must be
consulted to find the list of physical volumes to be mounted.
Catls must then be made to RCP to mouat each of the physical
volumesy, tne volume J|abels must De checkedy and the hardcore
must bpe called to tell it that the volumes are accepted.,
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4.

47

49.

50

Keep Duplicate Copies of Selected Volunes.

Once this task s completedy cruclatl volumes In the system
can boe maintained in duplicate; all modified pages will be
Written out to both devices. In a configuration which places
the secondary copy on a different dlsk subsystem from the
primary copys the cost of maintalning twd copies will be very
fone. :

Automatic Use of Secondary Volume on Errore.

Once the duplicate copy facillty Is avallables, the system can
be moaified so thnat when a disk record 1Is unreadable, the
system automatically switches to the use of the secondary
COPYoe

Calts to Initiallzer Process During Connectione.

This step causes RCP to pass all conneztlon requests through
the system control processy so that charglng can be done,
mount messages can be routedy, and so that operator commands
atfecting the request can be issued.

gilling.

Moaifications must be made to the administrative and billing
package to enhance the administrator®s ability to manage the
system resourcess Some of these {[mprovements cannot be
specifiea until we have obtained some operational experience.



