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Subjectt Multlcs Transactlon Processling

INTRODUCTION

Transactlion processing 1s what most real-worlid customers do
wlith on-llne computers. Alriine reservatlons, Insurance ctaims
and potlcles, medlcal records, and many other types of data bases
are managed by transactlon processling environments. Al though
Multlcs I[s ldeal for the support of such appollicatiors, we
currently lack a unlfled system which makes such support easy.
Thlis memo describes our plans for a transaction processing
environment.

Iransaction Progcessing

Most manufacturers have at lteast one transactlon processing
subsystem avallable wlthln thneir operating system. All such
transactjon processing subsystems follow the same general
patternt

0 An operator at a terminal Inputs messages

o The messages cause an appllcatlon program (usually C080L)
to be run

o The appilcatlon program usuailly accesses and may modify a
blg data base

o0 The applicatlon program produces output which s wusually
sent back to the operator

Thls sounds something like classical time-sharing, except that
commands aren®t allowed to read input from the typewrilter.
However, because the mrlssion of the transactlon processing system
ls qulte different from that of a general time=-sharing system,
transactlon processling systems tend to optimize a dlfferent set
of characteristics.

Multics Project Internal worklng documentation. Not to be
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RESPONSE

The demand for system response [In transactlon oprocessing
systems arjises from a need to make operator productivity as hilgh
as posslibie, In some appllicatlions, the organjizatlon's image may
be affected [t <cllents of the organlzation must walt while a
transactjion processing lnqulry proceeds. Slnce transactlons tend
to be of comparable slze, scheduling for transactlon processing
must solve a dlfferent problem than that of general time-sharing
scheduling. In particular, conslstent response may be preferred
to optimum response [In some cases.,

DATA BASE PROTECTION

Since operators are unskilledy, and slnce the data bases
belng manipulated are complex in structure and of high value,
transactlon processing systems take speclal care to Insure data
base consistency if a transaction program terminates abnormally.
A fault in a single program causes any changes it has made to be
undone; recovery after a system crash backs out all
half-completed transactlons®' changes to the data base.

MESSAGE HANDLING

Since |t may be costiy to repeat or omlt a transactlon whlch
was In progress at the time of a <c¢rash, transaction processing
systems are also deslgned to perform careful message bookkeeplng
so that an operator can determine whether the system has &sctually
heard a requesty, and whether the request has completed.

Transactlons are often [nput from video terminailsy In order
to ellmlnate paper bhandliing and because these termlrals are
Inexpensive. Video termlnals are often used In block transfer
modey, with protected flelds defining forms to be fllled In3 a
single transaction message may therefore be qulte long.

Because operator tralning ls costly, transactlon processing
systems provide elaborate faciiltles for tajloring the operator
intertace.

THROUGHPUT

System efficlency ls less Important than the functlonal
lssues described above. Eftlclency cannot be galned at the
expense of refjability.e Nevertheless, It ls important to be able
to obtaln very high throughput with aimost all system features In
usey Including the data base managery jJournalization, and COBOL.

Since many transaction processing systems spend 80%Z of their
tlme In system code, the natural efflclency of Multics gives us a

ﬁ
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good chance *to be <cost competitive. (Many other operating
systems cannot take advantage of multlipole CPU'sy for example.)
Some orders of magnltude are In order?

USGS benchmark 14 t/sec
Alcoa 1
IRS benchmark 30
Marketing wish 100
Because the transactlor processing environment [s well deflned,

not all the facjilities of a fully general user program need to be
provided for each appllcatlon program®s environment,

JRANSACTION PROCESSING ON_MULTICS

This section describes our plans for Multics transaction
processing. Actual Implementatlon may be broken into several
phasese.
Intertaces

The Multlcs transaction processing Implementation supolies
three |[mportant Intertfacest the administrator iInterface, the
applicatlon programmer Interfacey and the operator Interface.

ADMINISTRATOR INTERFACE

The adminlistrator of a transactlon processing subsystem on
Multics will use table compilers to specify the following items:?

o0 LULlnes and terminals
Dlaled versus dedicated} partlcular operators group
membershlp; authorizations slgnon requlireds 1D code
requlrede.

o 0(Oata Bases
Journal lzation} tockings audlt trall; openlng.

o Apptllication Programs
Permlssionr requlired’ keyword mapplngs conversatlonal;}
maxlmum CPU timits prlorltys terminatior on deadliock}
simultanelityy error handlling.

o Operators

Passwordi prilvlilegesy group membershlipe.
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The transaction oprocessing admlnistrator will compllie these
tables and wllli be ablte to Install them while transaction
processing ls runninge.

The transactlor processling administrator must also functlon
as a data base adminlstrator for hls data bases. Thls Involves
him In both definltlon and securlty conslderatjions.

To start transaction processing, the administrator executes
the command

start_1p
In a process which thern becomes the transactlon processing master
process, Durlng startup, the master process wWlll dl scover |}t
data base recovery 1Is necessaryy and 1f so wlll operate on the

data base and the journal flle to produce a consistent situation.
Transactlions whlch were Incomplete at the time of the fallure
wilil be automatically restarted, unless the administrator has
specified otherwnlse.

The master process may be started automaticaliy by the
system_start_up.ec on every bootioad [t [t lIs a permanent part of
the system’s capablliitiess or a permanent absentee }Job can be
created to always start the appllcation.,

APPLICATION PROGRAMMER INTERFACE

Applicatlon programs to be run under Multlics transaction
processing must obey a few simple rules. They may be written In
any language?! COBOL, PL/I, FORTRAN, BASIC, APL, LINUS and even

ALM wiil worky as will user-supplled compilers and procedures
speclfled In Multlcs command language vla exec_com. Appljcation
programs wlil obtain thelr Input [n a standard tashlon. The
programs must not attempt to read from the terminal; attempts to
read or ask questlors wliil termlnate the program. The

application programs must not wuse data flies other than those
deflned by the ftransactlon processing admlnlistrator {f they wlsh
to have full fallure backout protection.

The Multics Bata Base Manager, wlth both MIDS and MROS
Intertaces, will probably be heavily used In thls environment.
Speclal options to avold redundant opening and closing of flles,
both MDBM and regular language I/70, wlil be provided.,
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OPERATOR INTERFACE

The operator Interface to Multlcs transaction processing can

be tallored to meet the needs of the appllcation., The
transactlon processling admlnistrator defines what the commands .
are, how the operator slgns on, and how messages will be routed.
The standard Multics terminal software provides
device-|ndependent support for all termlnals.

Structure

The transactlon processling master processy defined above,
causes several other processes to be created to perform the
actual ftransactlon processing.

One or several message control processes wil| be created to
handle terminal Input/ocutput and message queuelngs The message
control processes manage groups of terminal llness they may

perform demultiplexing on multidrop llnes., The lines handled may
be dedicated or attached to the control process by the dial
faclllty.

One or several worker processes will be created to perform
the actual appllcation execution. The worker processes wlii
execute one transactlion at a time, queuelng output messages which
wlll be sent to the operator 1f the transactlon coapletes
correctiy. The worker processes establlsh an environment which
protects agalnst abnormal termlnation of an appllication program,
The start of each transaction causes the worker process to make a
mark In the recovery journal file so that cleanup operatlons can
dlscover what operations were In progress but had not completed
at the time of a crash or fault,.

The worker processes cooperate wlth the data base saftware

and the transaction processing master process to protect the
subsystem from deadlock.

Batch processes may also operate on the same data bases
which are In use by a transaction processing appllcatlons batch
processes also are protected from deadlocke

Flgure 1 shows a simpllitlied diagram of the relationships of
the varjlous processess.

Qiher Features

Many other features are planned for the Multlcs transactlon
processing subsystem. Some of these wlil be present |n the
Initlal verslon, and some wlill be deferred untl!l we are sure of
the most general way of meeting customer needs., A Ilst of such
toplcs follonst
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sophlstlcated schedullng

forms termlinal support

message routing

testling lntertace

tralning lntertace

keeping multl-line messages togef her
batched transactlons

Inter-terminal messages

broadcas?t messages

starting absentee Job from transaction
transaction chainling

updating programs without shutdown
statlstlics ’
AIM mul tilevel securlty
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