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Abstract

Si zing transaction
processi ng systens
correctly is a difficult
task. By nature,
transacti on processing
applications are not
predefi ned and can vary
fromthe sinple to the

conpl ex. Sizing during

the anal ysis and desi gn
stages of the application
devel opnent cycle is
particularly difficult.

It is inmpossible to neasure
the resource requirenents
of an application which is
not yet witten or fully

i mpl emented. To nmeke sizing
easi er and nore accurate

in these stages, a sizing
nmet hodol ogy was devel oped

t hat uses measurenents from
systens on which industry-
standard benchmarks have
been run and enpl oys
standard systens anal ysis
techni ques for acquiring
sizing information. These
nmetrics are then used to
predict future transaction
resource usage.

I nt roducti on

to the success or failure
of a business, based on the
| evel of performance the
application provides. In
transacti on processing,

poor application
performance can transl ate
directly into | ost

revenues.

The risk of inplenmenting
a transaction processing
application that perforns
poorly can be mnim zed
by estimating the proper
system size in the early
stages of application
devel opnent. Si zing
estimation includes
configuring the correct
processor and proper
nunber of disk drives and
controllers, given the
characteristics of the
application.

The sizing of transaction
processing systens is a
difficult activity. Unlike
traditional applications
such as mail, transaction
processi ng applications
are not predefined. Each
custoner's requirenent

is different and can



The transaction processing vary fromsinple to

mar ket pl ace i s doni nat ed conpl ex. Therefore,

by comrercial applications Digital chose to devel op
t hat support busi nesses. a si zing nethodol ogy that
These applications specifically neets the
contribute substantially uni que requi rements of

transacti on processing
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custoners. The goa

of this effort was to
devel op sizing tools and
techni ques that would help
mar ket i ng groups and design
consultants in recomendi ng
configurations that neet
the needs of Digital's
custoners. Digital's

nmet hodol ogy evol ved over
time, as experience was
gained in dealing with

the real -worl d problens

of transaction processing
syst em si zi ng.

The devel opnent of
Digital's transaction
processing sizing
nmet hodol ogy was gui ded
by several principles.

The first principle is
that the net hodol ogy
shoul d rely heavily upon
nmeasurenents of Digital
systens running industry-
standard transaction
processi ng benchmarks.
These benchmar ks provi de

val uabl e data that
quantifies the performance
characteristics of
di fferent hardware and
sof tware configurations.
The second principle is
that systens anal ysis
nmet hodol ogi es shoul d be
used to provide a franmework
for acquiring sizing
information. In particular
a nultilevel view of a
customer's business is
adopted. This approach
recogni zes that a mmnager's
vi ew of the business

Prelim nary Sizing of Transaction

The third principle is that
t he sizing nmethodol ogy

nmust enpl oy tools and

t echni ques appropriate

to the current stage of

the customer's application
design cycle. Early in the
effort to develop a sizing
nmet hodol ogy, it was found
that a distinction nust be
made between prelimnary

si zing and sizing during

| ater stages of the
application devel opnment
cycle. Prelimnary sizing
occurs during the analysis
and desi gn stages of the
application devel opnment
cycle. Therefore, no
application software exists
whi ch can be measured.
Application software does
exist in |ater stages of
the application devel opnent
cycle, and its neasurenent
provi des val uabl e i nput
for nore precise sizing
activities.

For exanple, if a custoner
is in the analysis or
desi gn stages of the
application devel opnment
cycle, it is unlikely that
estimtes can be obtained
for such quantities as
pagi ng rates or nenory
usage. However, if the
application is fully
i mpl emented, then tools
such as the VAXcl uster
Per f ormance Advi sor (VPA)
and the DECcp capacity
pl anni ng products can be
used for sizing. These



functions perforned by an
organi zation is different
froma conmputer analyst's
vi ew of the transaction

processing activity. The

si zi ng met hodol ogy shoul d
accomodat e both these

Vi ews.
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tools provide facilities
for neasuring and anal yzi ng
data froma running system
and for using the data as

i nput to queui ng nodel s.
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The term si zing, as used
in this paper, refers to
prelimnary sizing. The
paper presents the netrics
and al gebra used in the
si zing process for DECtp
applications. It also
descri bes the individua
tool s devel oped as part
of Digital's transaction
processing sizing effort.

Si zi ng

The purpose of sizing
tools is twofold. First,
sizing tools are used to
sel ect the appropriate
system conmponents and to
estimate the performance
| evel of the systemin
terms of device utilization
and user response tines.
Second, sizing tools bridge
the gap between busi ness
speci al i sts and conputer
speci alists. This bridge
transl ates the business
units into functions that
are performed on the system
and, ultimtely, into
units of work that can be
quantified and neasured in
terms of system resources.

In the sections that
foll ow, a nunber of
i mportant el enents of
t he sizing nmethodol ogy
are described. The first
of these elenments is the
pl atform on which the
transacti on processing
systemw || be inplenented.
It is assuned that the

Prelim nary Sizing of Transaction Processing

used to describe the work
performed by the business.
The Sizing Metrics and

Si zi ng Formul as sections
descri be the al gorithns
that use platform and

busi ness netric information
to performtransaction
processi ng system si zi ng.

Pl at f or ns

The termplatformis used
in transaction processing
si zi ng met hodol ogy to
enconpass general custoner
preferences for the
hardware and software
upon which the transaction
processing application wll
run.

The hardware platform
speci fies the desired
t opol ogy or processing
style. For exanple,
processing style includes a
centralized configuration
and a front-end and back-
end configuration as
valid alternatives. The
har dware platform may al so
i ncl ude specific hardware
conmponents within the
processing style. (In this

paper, the term processor
refers to the overal
processing unit, which

may be conposed of nultiple
CPUs.)

The software platform
identifies the set of

| ayered products to be

used by the transaction
processi ng application,



custonmer will supply
general preferences for

t he software and hardware
configuration as part of
the platforminformation.
The Level s of Business
Metrics section details
the nmultil evel approach

Digital Technica

with each software product
identified by its nane

and version number. In

the transaction processing
environnent, a software
platformis conposed of
the transaction processing
nmoni tor, fornms nanager,
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dat abase namnagenent system
application | anguage, and
operating system

Di f ferent conbi nations
of software platfornms may
be configured, depending
on the hardware platform

used. A centralized
configuration contains al
the software conponents
on the sane system A
distributed systemis
conprised of a front-end
processor and a back-
end processor; different

software pl atforns may
exi st on each processor

Level s of Busi ness Metrics

The term busi ness netrics
refers collectively to the
vari ous ways to neasure
the work associated with
a custoner's business.

In this section, various

| evel s of business netrics
are identified and the

rel ati onshi p between
metrics at different

| evel s is described. [1]

As nentioned earlier, the

| evel s correspond to the
mul til evel view of business
operation typically used
for systems anal ysis. The
organi zati on or personne
nost interested in a netric
inrelation to its business
operation is noted in the
di scussi on of each netric.

Prelim nary Sizing of Transaction

usage requires that a set

of netrics be defined.

These netrics reflect the
busi ness activity and the
system | oad. The busi ness

nmetrics are the foundation
for the devel opnment

of several transaction
processing sizing tools and
for a consistent al gebra
that connects the business
units with the conputer
units.

The busi ness netrics
are natural forecasting

units, business functions,
transactions, and

t he nunber of I/Cs

per transaction. The

rel ati onshi p anong t hese

I evel s is shown in Figure
1. In general, a business
may have one or nore
natural forecasting units.
Each natural forecasting
unit may drive one or

nore business functions. A
busi ness functi on may have
mul ti pl e transactions, and
a single transaction may
be activated by different
busi ness functions. Every
transaction issues a
variety of |/O operations
to one or nmore files,

whi ch nmay be physically

| ocated on zero, one, or
nore di sks. This section
di scusses the business



4 Digita

The deconposition of

t he busi ness application
requirements into
conmponents that can be
counted and quantified
in terms of resource

A natural forecasting unit
is a macrol evel indicator
of business volune. (It is
al so called a key vol une

i ndi cator.) A business
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metrics but does not

di scuss the physica
distribution of 1/Cs
across di sks, which is

an i npl ement ati on-specific
item

general ly uses a vol une
i ndi cator to neasure
the | evel of success
of the business. The
volume is often nmeasured
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intinme intervals that

refl ect the business
cycle, such as weekly,

mont hly, or quarterly.

For exanple, if business
vol ume indicators were
“nunmber of ticket sales
per quarter," or "nonthly
production of wi dgets,"”
then the correspondi ng
natural forecasting units
woul d be "ticket sales"”
and "wi dgets." Natura
forecasting units are used
by high-1evel executives
to track the health of the
overal | business.

Busi ness functions are
a logical unit of work
performed on behalf of a
natural forecasting unit.
For exanple, within an
airline reservation system
a comon busi ness function
m ght be "selling airline
tickets." This business
function may consi st of

mul tiple interactions with
the conputer (e.g., flight
i nquiry, customer credit
check). The conpl etion

of the sale terninates
t he busi ness function,

and "airline ticket" acts
as a natural forecasting
unit for the enterprise
selling the tickets. The
measurenent netric for

busi ness functions is
t he nunber of business
function occurrences per
hour. Business functions
may be used by m ddl e-

| evel managers to track

Prelim nary Sizing of Transaction Processing

by a user. Each of the
interactions nmentioned in

t he above busi ness function
is a transaction. The
measurenment netric for a
transaction is the nunber
of transaction occurrences
per business function.
Transactions nmay be used

by | ow1evel managers to
track the activity of their
groups.

The bul k of commercia
applications involves

t he mai ntaining and

nmovi ng of information

This information is data

that is often stored on
per manent storage devices
such as rotational disks,
solid state disks, or
tapes. An I/ O operation
is the process by which
a transaction accesses
that data. The measurenent
metric for the I/O profile
is the nunmber of /0O
operations per transaction.
I/ O operations by each
transaction are inportant
to programmers or system
anal ysts.

In addition to issuing

I/ CGs, each transaction
requires a certain anmount
of CPUtine to handle
forms processing. (Forns
processing tine is not
illustrated in Figure 1.)
The neasurenment metric
for forms processing tine
is the expected nunber of
fields. The nunber of input
and output fields per form



the activity of their
depart nents.

A transaction is an
atomic unit of work

for an application, and
transacti on response
time is the primary

per f or mance neasure seen

Digital Technica

are inportant
users of a transaction

metrics for

processi ng application or
programmer/system anal ysts.
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By collecting information
about a transaction
processi ng application
at various levels, high-
| evel volune indicators
are mapped to | ow1|eve

units of I/O activity. This

mappi ng i s fundanmental to
the transaction processing
si zi ng met hodol ogy.

Per f ormance goal s pl ay
a particularly inportant
role in the sizing of
transacti on processing
systens. [2] The mmgjor
categories of performance
goal s comonly encountered
in the transaction
processi ng market pl ace are
bounds for

o0 Device utilization(s)
o Average response tinme
for transactions

0 Response tine quantiles
for transactions

For exanpl e, a custoner
m ght specify a required
processor utilization of
| ess than 70 percent. Such
a constraint reflects the
fact that system response
time typically rises
dramatically at higher
processor utilizations.

A common perfor mance

goal for response tine

is to use a transaction's
average response tinme and
response tine quantiles.
For exanple, the proposed

directly into decreased
productivity and | ost
revenues.

When a custoner generates a
formal Request For Proposa
(RFP), the performance
goal s for the transaction
processing systemtypically
are specified in detail
The specification of goals

makes it easier to define
t he performance bounds. For
custoners who supply only
general performance goal s,
it is assunmed that the
performance goal takes the
form of bounds for device
utilizations.

Overall response tine
consi sts of increnmenta

contributions by each ngjor
conmponent of the overal
syst em

o Front-end processor
o Back-end processor

o Commruni cati ons network
o Disk subsystem

A main objective in
this approach to sizing
was to identify and
use specific netrics
that could be easily
counted for each mgj or
conmponent. For instance,
the nunber of fields per
formcould be a nmetric
used for sizing front-
end processors because
that number is specific



6 Digita

system shoul d have an
average response tinme of

X seconds, with 95 percent
of all responses conpleting
in less than or equal to

y seconds, where x is

| ess than y. Transaction
response tines are crucia
for businesses. Poor
response tines translate

Techni cal Journa
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and easily counted. As
the path of a transaction
is foll owed through the
overall system the units
of work appropriate for
each conponent becone
clear. These units becone
the nmetrics for sizing
that particular conponent.
The focus of this paper
i's on processor sizing
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wi th bounds on processor
utilization. Processors
generally constitute

the maj or expense in any
proposed system sol ution.
M st akes in processor

Si zing are very expensive
to fix, both in ternms of
customer satisfaction and
cost.

Sizing Metrics

Transacti on processing
applications permt a |arge
nunber of users to share
access to a comon dat abase
crucial to the business and
usual ly residing on disk
menory. In an interactive
transacti on processing
envi ronnent, transactions
generally invol ve sone
nunber of disk I/0O
operations, although the
nunber is relatively small
conpared to those generated
by batch transaction
processi ng applications.
CPU processing al so
is generally small and
consists primarily of
overhead for |ayered
transacti on processing
sof tware products. Although
t hese nunbers are snall,
they did influence the
si zi ng nmet hodol ogy in
several ways.

Ratings for relative
processor capacity in a
transacti on processing
envi ronnent were devel oped
to reflect the ability of a
processor to support disk
I/O activity (as observed

Prelim nary Sizing of Transaction Processing

generated by a transaction
provi des a good prediction
of the required anmount

of CPU processing. [3]

Nurmer ous i ndustry-standard
benchmark tests for product
positioning were run on
Digital's processors. These
processors were configured
as back-end processors in a
di stributed configuration
with different software

pl at f orns.

The base workl oad for

this benchmark testing is
currently the Transaction
Processi ng Perfornmance
Council's TPC Benchmar k
A (TPC-A, fornerly the
DebitCredit benchmark).
[4,5,6] The nost conplete
set of benchmark testing
was run under Digital's VAX
ACMS transacti on processing
noni tor and VAX Rdb/ VM5

rel ati onal dat abase.
Therefore, results from
this software platform on
all Digital processors were
used to conmpute the first
sizing metric called the
base | oad factor.

The base | oad factor

is a high-level netric

that incorporates the
contribution by all |ayered
sof tware products on the
back-end processor to the
total CPU tine per 1/0
operation. Load factors are
conmput ed by dividing the
total CPU utilization by

t he nunber of achieved disk
I/ O operations per second.



in benchmark tests).

In addition, enpirica
studi es of transaction
processi ng applications
showed that, for purposes
of prelimnary sizing,

t he nunber of disk I/Cs

Digital Technica

(The CPU utilization is
normal i zed in the event
that the processor is a
Symmetrical Miltiprocessing
[ SMP] system to ensure
that its value falls within
the range of 0 to 100
percent.) The cal cul ation
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of | oad factor yields
the total CPUtinme, in
centi seconds (hundredths
of seconds), required to
support an application's
single physical 1/0
operation.

The base | oad factors
give the CPU tinme per
I/Orequired to run the
base workl oad, TPC-A, on
any Digital processor in
a back-end configuration
usi ng the ACMS/ Rdb. The
CPU tinme per 1/0O can be
estimated for any workl oad.
This generalized nmetric is
called the application |oad
factor.

To relate the base | oad
factors to workl oads

ot her than the base,

an additional metric
was defined called the
intensity factor. The
nmetric cal cul ation for
the intensity factor

is the application | oad
factor divided by the
base | oad factor. The
value in using intensity
factors is that, once
estimated (or cal cul ated
for running applications),
intensity factors can be
used to characterize any
application in a way that
can be applied across al
processor types to estinmmte
processor requirenents.

Intensity factors vary
based on the software
platformused. If a

Prelim nary Sizing of Transaction

sel ected DECtp software

pl at f orm

To estimate an appropriate
intensity factor for a
nonexi stent application,
j udgnment and experience
with simlar applications

are required. However,
nmeasured cases froma

range of DECtp applications
shows relatively little
variation in intensity
factors. Guidelines to

hel p determine intensity
factors are included in the
docunentation for Digital's
internally devel oped
transacti on processing

si zing tools.

The work required by any
transacti on processing
application is conposed of
two parts: the application
/ dat abase and the forns
managenent. This division
of work corresponds to what
occurs in a distributed
configuration, where the
forms processing is off-
| oaded to one or nore
front-end processors.

Load factors and intensity
factors are netrics that
wer e devel oped to size

t he application/ dat abase.
To estimate the anopunt

of CPUtine required

for forms managenent, a
forms-specific nmetric is
required. For a first-cut
approxi mation, the expected
nunber of (input) fields is
used as the sizing netric.



sof tware pl atform ot her Thi s nunber is obtained

than a combi ned VAX ACMS easily fromthe business-
and VAX Rdb/VMS pl atform | evel description of the
is selected, the estimate application

of the intensity factor Si zi ng Formul as

nmust be adjusted to
reflect the resource usage
characteristics of the

8 Digital Technical Journal Vol. 3 No. 1 Wnter 1991
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This section describes

t he underlyi ng al gebra
devel oped for processor

sel ection. Different
formulas to estinmate

the CPU tine required

for both the application
/ dat abase and fornms
managenent were devel oped.
These formul as are used
separately for sizing
back-end and front-end
processors in a distributed
configuration. The

i ndi vi dual contributions of
the formul as are comnbi ned
for sizing a centralized
configuration.

The application/ dat abase
is the work that takes

pl ace on the back-end
processor of a distributed
configuration. It is a
function of physical disk
accesses. To deternine the
mnimal CPU tinme required
to handle this |oad,
processor utilization is
used as the performance
goal, setting up an
inequality that is solved
to obtain a corresponding
| oad factor. The resulting
| oad factor is then
conpared to the table

of base | oad factors to
obtain a recomrendati on
for a processor type. To
reinforce this dependence
of |l oad factors on
processor types, |oad
factor x refers to the
associ at ed processor

type x in the follow ng

Prelim nary Sizing of Transaction Processing

time per transaction,
expressed in centiseconds
per transaction. By

mul tiplying this product

by the transactions per
second rate, an expression
for processor utilization
is derived. Thus processor
utilization (expressed as a
per cent age scal ed between

0 and 100 percent) is the
nunber of transactions per
second, times the number of
I/ Cs per transaction, tines
| oad factor x, tines the
intensity factor.

The performance goal is

a CPU utilization that is

| ess than the utilization
speci fied by the custoner.
Therefore, the calcul ation
used to derive the |oad
factor is the utilization
per cent age provided by the
custoner, divided by the
nunber of transactions per
second, tinmes the number of
I/ Cs per transaction, tines
the intensity factor.

Once conputed, the | oad
factor is conpared to those
val ues in the base | oad
factor table. The base
| oad factor equal to or
| ess than the conputed
value is selected, and its
correspondi ng processor
type, x, is returned as the
m ni mal processor required
to handl e this workl oad.

The four input paraneters
that need to be estinmated
for inclusion in this



cal cul ati ons. i nequality are

One nethod for estimating 0 Processor utilization
the average CPU tine per per f ormance goa
transaction is to nultiply (traditionally set at
t he nunber of 1/GCs per around 70 percent, but
transaction by the | oad may be set higher for
factor x and the intensity Digital's newer, faster
factor. This yields CPU processors)

Digital Technical Journal Vol. 3 No. 1 Wnter 1991
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0o Target transactions per
second (which nay be
derived fromDigital's
nmul til evel mapping of
busi ness netrics)

o |/GCs per transaction
(estimated from
application description
and dat abase expertise)

o Intensity factor
(estimated from
experience with simlar
appl i cations)

Not e: Response tine

per f ormance goal s do not
appear in this formula.
This sizing forrmula deal s
strictly with ensuring
adequat e processor
capacity. However, these
per f ormance paraneters
(including the CPU service
time per transaction)
are fed into an anal ytic
queui ng sol ver enbedded
in sone of the transaction
processing sizing tools,

whi ch produces estinmates of
response tines.

Forms processing is
the work that occurs
either on the front-end
processor of a distributed
configuration or in a
centralized configuration.

It is not a function of
physi cal di sk accesses;
rather, forns processing
is CPU intensive. To
estimate the CPU tinme (in

where y equals the CPU
time for forns processing;
a equals the CPU tinme

per form per transaction

i nstance, dependi ng on

the forms manager used; b
equals the CPU tinme per
field per transaction

i nstance, dependi ng on

the forms manager used; z
equal s the expected nunber
of fields; and c equals the
scaling ratio, depending on
the processor type.

Thi s equation was devel oped
by feeding the results of
controlled forms testing
into a |linear regression
nodel to estimate the
CPU cost per form and per
field (i.e., a and b. The
multiplicative term c,
is used to elimnate the
dependence of factors a and
b on the hardware platform
used to run these tests.

Si zing Tool s

Several sizing tools were
constructed by using the

above fornulas as starting
poi nts. These tools differ
in the range of required

i nputs and out puts, and

in the expected technica
sophi stication of the user.

The first tool devel oped
is for quick, first-
approxi mation processor
sizing. Currently enbodi ed
as a DECal ¢ spreadsheet,



seconds) required for forms with one screen for

processing, the follow ng processor selection and one
sinple linear equation is for transactions-per-second
used: sensitivity analysis, it

can handl e back-end, front-
y = c(a + bz) end, or centralized sizing.

The first screen shows

the range of processors

required, given the target

processor utilization,

target transactions
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per second, expected
nunber of fields, and

the possible intensity
factors and nunber of

I/ Cs per transaction.
(Because the estimation

of these last two inputs
generally involves the
nost uncertainty, the
spreadsheet allows the
user to input a range

of values for each.) The
second screen turns the
anal ysi s around, show ng
the resulting transaction-
per-second ranges that

can be supported by the
processor type sel ected by
the user, given the target
processor utilization,
expect ed nunber of fields,
and possible intensity
factors and nunber of 1/Cs
per transaction.

The basic sizing fornula
addresses issues that

deal specifically with
capacity but not with
performance. To predict
behavi or such as response
ti mes and queue | engths,
nodel i ng techni ques that
enpl oy anal ytic sol vers

or simulators are needed.
A second tool enbeds an
anal yti c queui ng sol ver
within itself to produce
performance esti mates.
This tool is an automated
system (i.e., a DECtp
application) that requests
i nformati on fromthe user
according to the multileve
wor kl oad characterization

Transaction Processing

product characteristics
(e.g., processor and

di sk) and neasured DECtp
applications. The user
can search through the
nmeasured cases to find a
simlar case, which could
then be used to provide

a starting point for
estimating key application
paranmeters. The built-in
product characteristics
shield the user fromthe
nuneric details of the

si zing al gorithnmns.

A third tool is a spin-
of f fromthe second tool
This tool is a standal one
anal yti c queui ng sol ver
with a sinple textua
interface. The too
is intended for the
sophi sti cated user and
assunes that the user

has conpl eted the |eve

of analysis required to

be able to supply the
necessary technical input
paraneters. No automatic
tabl e | ookups are provided.
However, for a conpletely
characterized application,
this tool gives the

sophi sticated user a

qui ck means to obtain
performance estimates and
run sensitivity anal yses.
The conpl ete DECtp software
pl at f orm necessary to run

t he second tool is not
required for this tool

Data Col | ection

To use the sizing tools



nmet hodol ogy. This starts
from general business-I|eve
i nformati on and proceeds

to request successively
nore detailed information
about the application.

The tool also contains a
know edge base of Digital's

Digital Technica

fully, certain data nust

be avail abl e, which all ows
measur ed wor kl oads to be
used to establish the basic
metrics. QGuidance in sizing
unnmeasured transaction
processi ng applications

i s highly dependent on
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devel opi ng a know edge

base of real-world
transacti on processing
application descriptions
and neasurenents. The ki nds
of data that need to be
stored within the know edge
base require the data
collection tools to gather

i nformati on consistent with
the transaction processing
si zi ng al gebra.

For each transaction type
and for the aggregate of
all the transaction types,
the followi ng information
is necessary to perform
transacti on processing
syst em si zi ng:

a. CPUtine per disk I/0

b. Disk 1/0O operations per
transaction
c. Transaction rates

d. Logical -to-physical disk
I/Oratio

The CPU to I/Oratio
can be derived from
Digital's existing
i nstrumentation products,
such as the VAX Software
Per f ormance Monitor (SPM
and VAXcl uster Performance
Advi sor (VPA) products.
[7] Both products can
record and store data
that reflects CPU usage
| evel s and physical disk
I/ O rates.

The DECtrace product
coll ects event-driven
data. It can collect

Prelim nary Sizing of Transaction

DECtrace product can be
used to track the rate at
whi ch events occur.

The nethods for determ ning
the | ogi cal -to-physica
disk I/Oratio per
transaction remain open for
conti nui ng study. Physica
di sk 1/0O operations
are issued based on
| ogi cal commands fromthe
application. The find,

update, or fetch conmands
froman SQL program
translate into fromzero to
many thousands of physical
di sk 1/ 0O operati ons,
dependi ng upon where
and how data is stored.
Characteristics that affect
this ratio include the
I ength of the data tables,
nunber of index keys, and
access nethods used to
reach individual data itens
(i.e, sequential, random.
Few tools currently

avail abl e can provide

data on physical 1/0
operations for workloads
in the design stage. A
know edge base that stores
the | ogi cal -to-physica
disk 1/O activity ratio is
t he best nethod avail abl e
at this time for predicting
t hat val ue. The know edge
base in the second sizing
tool is beginning to be
popul ated with application
descriptions that include
this type of infornmation
It is anticipated that,



resource itenms from

| ayered software products,
i ncl udi ng VAX ACMS nonitor,
the VAX Rdb/VMS and DBMS
dat abase systenms, and if

i nstrumented, fromthe
application programitself.
As an event collector, the

12 Digital Technical Journal Vol.

as this tool becones

wi dely used in the field,
many nore application
descriptions will be

stored in the know edge
base. Pool i ng individual
application experiences
into one central repository
will create a valuable

No. 1 Wnter 1991
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source of know edge t hat
may be utilized to provide
better information for
future sizing exercises.
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