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Overview of Initial Version of Resource Expenditiure Metering

Identification

H.J. Greenbaun

Purpose

In order to account for and control the usage of
the system resources precisely, and aid in the debugging
of the initial Multics .system, it .is necessary to
be able to measure and record resource consumption.

This section &scribes the technique used in the
initial implenmentation of resource expenditure metering.

The initial implementation of resource usage metering

is a simplified, smaller version of the final metering
implementation. It will be designed and implemented

to allow for expansion and easy modification so that -L.u
the metering system car. .beeasily upgraded _ . to-.its-.
final form.in increments.. .The.advantages to this

attack are phmbommp hhochm first, by implementing a
simpler system originally, ,there will be at least some
accouvnting information available to the system early

in the initial versions of Multics for debugging purposes,

Second, the simpler the eystef 1s, the less 1t will il

depend on the operation of the restcaf the system,

and hence will be able to operate with more dependability
than if it had a large interaction with the system.

hird, by being able to incrementally modify the
accounting and metering procedures there will (hopefully)
be no long delays for testing purposes, since each
imcrement will be small enough to make it easily testable.
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The initial impleme%fition for the resource usage
meters will measure,the followiag quantati ;
‘ 1. Processor Usage- defined as the n o f
CPU-memory accesses consumed by the execution
of a process.

2. Real-Time Usage = Thegziﬁggime corresponding
to the Processor usage of a process. ( Note that
the real time will in general not be equal to
the number of CPU-memory accesses times a constantSTlé‘Q
due to the phenomenon of interference.)

3., Secondary Starage Residence - the nnmber of word- .hﬂpwdu
: seconds attributed to an account becauseof its
use of secondary storage. = - ;

In order to measufe the consumption of these resources
precisely, the system modules directly concerned with

the use of each resource must perform metering éperations,
and must make the meterireadings available to supervisor
modules concerned with accounting and monitoring.

The initial implementation of +the metering module will
keep all records of metering in a wired down table -
called the Active Meter Table. Since it and its
accompanying procedures are wired down, this-table will
be able to accumulate and record usage figures at

all times, even at times when a page fault is not
permitted.

Logically one would like to have mophnmmpmmEmmmMmEmmBED. 7
an Active Meter Table entry for each account number,

s0 that "billing" could be accomplished.. In the intital
implemcntation ,here will be one Active YMeterm Table

entry per account nuaber, however the account numbers

will be arrunged a little:'differently. Since in the early
testing stages of MULTICS there will only be at most a

few users connected, the important items tr be measures

night be tine used by bhmempmimm multics for overhead

type operations, time actually used by users for execttion

of their processes,(time used for page moving, etc.;% y(\

This will be accomplished Utsqdrwe4ﬁfﬁJ;Lx AL C ol
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Every entry in “he

Active Process Table and euery

entry on the Active Seguent Table contains a pointer to

an Active Heter Ta

ble Entry used to record the resource

usage associated with the Segment or Process. Whenever

anynew segment or

process 1is eatablished, the Active '~

Meter Table is searched to see whuther an entry for that

account nupber exi
is created if not.
metering implement

sts, ang ajﬁ%w Active Meter Table enjpry
Since ths $ime when this initial mym
ation is being used, the number af '

users will be small, the nuaber of entries will likewise

be rather small.



