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Cost allocation for edp has been a
complex dnd controversial problem
since the "advent of multijob-stream
processing. The need to solve the prob-
lein has grown with the increased use

of multijob processing and has become

critical in a teleprocessing environ-
ment. There have been numerous arti-
cles discussing the problems involved
and the requirements of a good cost
allocation model. However, few ap-
proaches have been offered on how to
meet these requirements. The major
requirements seem to be that the cost
allocation must be equitable, repro-
dueible, and realistic. The cost alloca~
tion model described in this article at-
tempts to fulfill these criteria in a
multijob processing and teleprocessing
enviromment.

The criterion of equitability applies
to the edp center and user acconnting
centers. All edp costs including equip-
ment, parsonnel, and overhead ¢osts
are allocuted o the user au,ounting
centers, The uvsers are charged in ac-
see with the quantity and cost of
the resources that they use.

The secoad criterion, reproducibility
of churges, is fullilled by breaking
“down rescurces into the smallest pos-
sile usable uvnits without inqurring
cxcessive  data collection  overhead.
Charges are exactly reproducible if the
same muliijob stream is reprocessed. It
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the same job is processed with a differ-
ent multijob mix, a variance of no
greater than 1% is thought to be
acceptable,

The t. ¢ -criterion of realistic
charges is satisfied by deriving charges
from actual cests. There are a number
of advantages for both the edp center
and user in malistic charging. The edp

center obtains quantitative data to jus-.
tify additional hardware and, further,’

to aid in the selection of the most cost-
effective hardware. The user is pro-
vided with a basis for decisions involv-
ing processing alternatives. Realistic
charges encourage the user in practices
conducive to lower operating costs and
thus lower charges. All of the benefits,
advantages, and implications of the
cost allocation model are best explored
after some details of the model are
understood.

Methodology and rationals

The basic cost and charge compo-
nents are the cpu and peripherals. The
cpu is frequently charged by a job's
total elapsed time or by a-job’s cpu
thme. Charging by elapsed time is a
reasonable approach in a single-job
processing environment. However, the
criteria of equitable, reproducible, and
realistic charging are violated in 2
rultijob  processing  environment.
Churging by elapsed time is not equi-
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table to an instaliation or to the users -
(some jobs are undercharged while
other jobs are overcharged), since the
charging . docs not depend upon the
amount of resources used by the job
during its elapsed time. Charges are
not rcprodumble because the amount
of elapsed time used by a job varies
greatly dependmg upon the multijob
processing mix. Charges cannot be
based. upon the actual cost of resources
used since elapsed time is not indica-
tive of which resources are used by &
job and in what quantity. Thus, the
third criterin of realistic charges is
violated. .
The second frequently used ap-
proach of charging for a job's cpu tire
closely approximates the criteria but
does not consider the job's impact on
core. A job which uses five minutes of
cpu time and 60K of core would be
charged exactly the same as . job
which uses five minutes of cpu time
and 120K. The criteria of equitable
and r-alistic charges are not fully satis-
ficd in a multijob procgssing caviron-
ment. Cpu charges. are not equitable
since a job which requires mere core,
thus making the core unavaifable to
other jobs, is charged the same wmouont
as a job which requires less core and
uses the same amount of cpu time,
Chiarging for cpu time is not tealistic
since charges are not based upon ae-
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couraged it practices conducive o
Jower operating costs. Instead, he is
" encouraged fo reduce cpu time irre-
spective of the amount of core oc-
cupied.

Cpu time must be kpown for Tepro-
ducibility of charges and a job's impact
on core mcasured to have equitable
and realistic charges. A good approach
is to combine cpu fime and the amount
of core used inio cpn kilobyte hours,
Kilobyte hours are defined as cpu time
in hours multiptied by bytes of core
divided by 1,000 {X =T*B/1000)).
Kilobyte hows includes cpu time and
the amount of core occupied. Kilobyte
hours are satisfactory in the example
of two jobs, cach of which requires five
minutes of cpu time, with one requir-
ing 60K and the other 120K, However,
consider a job which has heavy 1/o aund
occupies core for a Jong period of time
while using relatively little cpu time. A
heavy 1/0 job would be significantly
undercharged unless the job is charged
for 1/0. Thus, it is necessary to intro-
duce peripheral costs and charges.

In a single-job processing cnviron-
ment it is not necessary to have sepa-
rate charges for the cpu and peripher-
als, since these resources are not usabie
by any other job. However, in a multi-
job processing environment a periph-
eral can be used by any one of several
jabs. It is not possible to exclusively
associate a peripheral to a job for the
duration of the job or even from the
time that a job starts using the device
until the job stops using the device,
~ since more than one job can be using a

device over a fixed interval of time
“(e.g., dircct access devices) . :

A good method of costing and
charging peripherals'is by /o opera-
tion. It is pecessary to divide peripher-
als into device type and determine the
idust feasunable diil of HISEEUIGIRCIIL
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tion}, MICR (Magnetic Ink Character
Recognition), and com  (Computer

R LI

.Output Microfiim) equipmient would

be managed utilizing the principles ap-
plicable to the more common periph-
erals to be discussed in detail later. A
patural unit of measure for printers is
lines printed and for card 1/0, cards
read or punched, A reasenable unit of
measure for tape and disc /0 is the
number of reads or wri‘es to a device.
M refers to these 1/0 operations as
Exces (Execute Channel Program).
sMr (Systern Management Facility)
under 0s records all rxces by device
for cach job step, Costing and charging
by ‘t/o operation is an equitable, re-
producible, and realistic method for

_most peripherals. On-line disc storage

is a notable exception.

There arc two basic types of disc
usage. First, a job may use a disc in a
manner similar to a fape, printer, or
card 1/0. That is, when the job is not

_issuing 1/0 opcrations to a device, the

device is available for use by another
job, Or more than one job may be
issuing 1/0 operations to the same de-
vice. This type of usage is covered
adequately by counting 1/0 operations.
The second basic type of disc usage
may require that a file be on line for a
period of time with relatively few 170
operations issued to the disc (e.g., an
inquiry or time-sharing file). A file
which occupics a large amount of
space with clatively few 1/0 opera-
tions should be charged for the space
occupicd and unavailable for 1/0 usage
by other jobs. This on-line disc storage
can be costed and charged by a spin-
dle, a disc and a portion of the asso-
ciated control unit. A small file (e.g., a.
time-sharing file) which occupies a
few tracks or cylinders and has few 1/0
operations can be placed in an on-linc

Ao
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Thus, we have
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Sl able 1 is a list of the 12 categotiss
chosen for our instalfation which con-
tain all on-line resources and o ling
resources of printers, tapes, and Jise
storage. This list may vary deenuting
upon the particular installation but the
principles will remain the same. Before
presenting a detailed analysis of ewin
category, it is advantageous to disciss
the cost and percent usage figures
which are common to all categorics,
{The figures in Table 1 are examples
and are not actual.)

The cost per month is the total cost
of all equipment and resources neces-
sary to make the particular resource
available for use. The cost includes all
operations and supportive personnel,
and overhead. All edp costs are spread
over each cquipment category in pro-
portion to the percentage of cost of the
category 1o the total cost of equipment.
For example, if the total equipment
cost is $50,000 but the total cost of
providing the resource is $90,000 (i.e,
$40,000 for personnel and overhcad)
each equipment cost category would
be increased by 80%. An equipment
cost category which totals §1,000
wounld thus be $1,800. A service bu-
reau may wish to include their profit
figure at this point. If a profit ou

_equipment cost of 10% is required, the
80% figure would be changed to 90%.

Another approach to dtsmbutmo
personnel and overhead cost over
equipment costs is to weight equipment
which requires more human interven-
tion higher than equipment which re-
guires little human intervention. This
would result in the cpu receiving very
little personnel costs and the peripher-
als the majority, since human intervean-
tion is required to mount and dismouut
tapes and discs, place cards in a card
reader and change forms on the print-,
ers. The function of operations pesr-

£33 1 NE 9 3
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Cost-Charge Category Cost/Month Percent Usage Unit of Time Unit of Resources Rate
. cPU Core Hours 1,000 bytes |
Kitobyte Hour $50,000 30 40 720 600 $.0645061
i ; . Minutes Linaes
On-line Printer 5,000 40 A3,200 1,700 0002292
. Minuies Ceids
Card Reader 2,000 5 43,00 = ,“UO
Card Punch 500 2 Iy
R Seconds
Disc /O 17,000 60 2,592,000 5
Hours
Oni-line Disc Storage 2,000 40 720 ”3.4722?’ 22
. . . Days Tracks o
- On-line File Storage 4,000 BO 3oy 12,000 * 0222222
. Seconds Channels
Tape /O 19,000 5O 2,502,000 2 0003665
Hours Ports
Connect 3,000 50 200 12 - 2.5000000
Off-line Disc Storage 400 Q0 tiﬁont_h S(I)SC RRD22R2L2
. " . Montl Tapes
Off-line Tape Storage 6,000 80 1 k g&,,dop(gjo 1.8750000
Qff-line Printer 7. OOO 50 Zﬁénﬁé%s .l'Eg‘],%EbO 0002063
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“sonnel as well as control personnel is
mare closely related to pevipherals than
to the cpu. Peripherals would obvious-
ly receive a higher percentage of per-
sonnel costs, which would result in rel-
atively. low kilabyte charges and high
peripheral casts. However, this does
not seem to be cquitable since the pe-
npht,mls cannot operate without the
cpu. '

The policy of an installation may
stiggest a weighted distribution of per-
sonnel and overhead costs over equip-
ment costs in order to improve overall
system - performance. The weighting
may be developed to encourage one
process sing alternative over another. It
is posmbln to encourage off-line print-
ing more than the actual cost of
equipment warrants by allocating a
higher percentage of personnel and
ovérhead costs to on-line printing than
off-line printing. However, a careful
anclysis should be made before artifi-
ciaily weighting one device over anoth-
er. It may be thought that the use of
tapes will be more cost-cffective than

" the use of discs. However, the overall
desigit of a system may be more effi-
cieat with the use of direct access de-
vices, but the advantages of disc will
not be used because of a deflated low
cost of tape. It is advisable to allow

"actual usage and costs to suggest rates.
Regardiess of the distribution method -
chosen, an allocation of personnel and
overhead costs over equipment costs
secms to be the most practical, equi-
table and realistic approach.

It is necessary to introduce percent
usage figurcs for several reasons. No
resource is used 100% of the time.
Preventive maintenance must be per-
formed and it is necessary to have
sufficient cquipmcnt to meet peak
periods as well as rerun a job which
failed. Thercfore, it is nccessary to es-
timate percent usage figures.

Percent usage figures must be de-
termined for each cost-charge category
for a given installation. The samc data
required for billing are required to cal-
culate percent usage figures, IBM
users who have sMmp and users with
similar sofiware will find it a simple
task to obtain the needed data. Per-
cent usage is the total resource used di-
vided by the total resource available.
For example, a line printer capable of
printing 1100 lpm or 47,520,000 lines
per month and that actually prints 23,-
760,000 lines in a month has 50%
usage. It is necessary to. be extremely
careful to collect the required da.a over
a représcntative

percent usage ¢
RPN L N

estimates arc an integral
USSP 2 £ S PN

IR § DA

_form.

seriod of time, The |

bc fess than costs, If the estimated |

Forrmulas and categories

Al formulas have the same basic
The cost and percent usage
components have been discussed. The
vnit of time and unit of resource com-
ponents vary depending upon the par-
ticular category and policy of an instal-
latioa.

The guantities of unit of time and
unit of resource in the rate formula
must be the amount available for pro-
guctive use if the percent usage figure
were 100%. This will be shown for
each category where applicable. The
policy of an installation may dictate
that certain details vary but the princi-
ples are applicable to various installa-
tion policies.

The basic form of all rate formulas
is:

C
PieU-

The basic form of all charge formu-
las is:

R =

CC=R'T'U
where:
R = Rate per unit of time per unit of
resource.
C = Total cost of all resources in a
category.

P = Percent usage.

T = Unit of time.

U = Unit of resource.
CC = Charge.

Kilobyte hours category. The equip-
ment inclu. d in the kilobyte hours
category is the cpu, core, consoles,
cables, and all equipment necessary

to make the cpu available for use:

The sample cost per month in Table 1
includes the total cost of equipment in
the category plus a percent of total
personnel and overhead costs. It is
necessary to estimate a perceat usage
figure for the cpu and a usage figure
for core because the cpu has only vae
dimension, time, and core has two di-
mensions, time and space. That is, only
one job can utilize the cpu at a given
instant while more than one job can be
resident in core at that instant. The
percent usage figure for the cpu is the
sum of all productive epu time divided
by the total possible cpu time. The
percent usage figure for coré s the
average corc used by a job in 1,000
byte units divided by the total available
productive core. The product of the
cpu and core percent usage figures is
the kilobyte hour percent usage.

The total number of hours available
in 2 month is 720. A megabytc ma-
chine has 1,048,576 bytes of core.
However, in order to use the machine,
it is nccessary (o have an operating
system resident and frequently aa in-

mtatintime stilirac cavaalina and tolamen

subrtract residett qystcm software from
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sount ol core available for produc-
tive use, In the sample, there are
600,000 bytes of core available. By
substituting the figures in Table 1 into
the rate formula, we obtaiun:

. $50000
30%720% 407600

the rate per kilobyte hour.

$0.9645061 =

A sample charge for a job using five
minutes of cpu time and 100K, would
be:

$8.2304409= $0.9645061*(5/60) *

(100*1024/1000)
On-line  printer  category. The
equipment included in the on-line

printer category is the printers, control
units, multiplexor chanpnel, and all
equipment necessary to make the
printers available for use. Like all other
categorics, the sample costs per month
in Table 1 include the total cost ot
equipment in the category plus a per-
cent of tolal personnel and overhead
costs. The sample data indicates that
on the average 29,376,000 lincs are
printed a month on a 1100 Ipm printer
and a 600 lpm printer; or 40% of the

total possible lines that can be priated -

(.40#43200*(11004-600)). The rate
per line becomes:

$5000

$.0001702 = 5223256+ 1700

The cost of paper per line may be

included for a total rate per line of
.0002292. A job which prints 1,000
lines would be charged $.2292 for
printer usage and paper costs.

Card reader and punch category. It

would be redundant to itemize the
costs and charges for the card reader
and punch categorics since they are
very similar to the on-line printer cate-
gory. Cards read (punched) are
treated -in the same way as lines
printed.

Disc 1/ 0 category. The eqmpmcnt
included in the disc 1/ 0 category is disc
spimdles with one disc pack each and
control units, The discs and coatrol
units to be placed in the on-line dise
storage and on-line file storaye cate-
gories should not be included in the
disc /0 usage category. The vt of
time in Table 1 is 2,592,000 seconds
(the number of seconds,in a month)
and the unit of resource is 2.38 chan-
nels. ‘n order to cstumte the toral pos-
sible 1/0 operations, it i necessary to
estimate the average time to read or
write a block of data. This time depends
upon the p'xrtxculﬂr equipnient and av-
erage block size of an installation. We
used 70 ms for 2314 disc drives. An
estimiate of the total possible 1/0 opera-
tions is the product of the musaber of

cacaade in s manth divided bw the
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- mubiiplicd by the nusaber of channels,

total possible 170 operatiods fcv
month is  (2,592,000/.07)%2.38,
£8,127,998. The percent usage figure
would be the total 1/0 operations for a
sampled period of time divided by the
estimated total possible 1/ o operations
for the sampled period of time. By
substituting the figures in Table 1 into
the rate formula, we obtain:

$17,000

$.0003215 =

A job which reads or writes 10,000
blocks of daia would be charged $3.22.
. On-line disc storage category. The
equipment included in the on-line disc
storage category is disc spindles with
one disc pack cach and control units.
The resources included in this category
should not be included in the disc 1/0
or on-line file storage category. The
cost of a fraction of a control unit
corresponding to the number of discs
placed in this category should be in-
cluded. A reasonable unit of time is
one hour and a reasonable unit of re-
source is one disc. The sample 40%
usage figure indicates that 40% of the
time the discs in this category will be in
- productive use. By substitution the rate
formula becomes:

$2,000
40%720%2

A job (e.g., an inquiry job) which

requires a disc on line for four hours

would be charged $13.89.

On-line file storage. The sample ddta
in Table 1 under on-line file storage is
representative of the resources used by
time-sharing users. The sample indi-

- cates that the cost of four disc spindles,
disc packs, and a fraction of a control
unit are included under cost per
month. However, the 12,000 tracks
under unit of resource represents the
capacity of three 2314 disc packs. The
fourth disc contains time-sharing sys-
tem software, and swap space used cx-
clusively by time-sharing users. This

"method distributes the cost of the
fourth disc over the three discs avail-
able for time- sharmg user file storage,
On-line file storage is charged per day
per track. By substitution the rate for-
mula becomes:

$3.47222 =~

" $4,000
5 — 240
8022222 = 5736713000

A user who has a file on line for three

days and occupieﬁ two tracks would be

charged $.13.

Tape 1/0. The Lqmpmmt included
in the tape 1/0 category is tape drives
with one tape per drive and control
units. This category is very similar to
the disc 1/0 category. The tape percent
usage and rates are salendatod nvamibae

60%(2,592,000/.07) ¥2.38

exception that the averave time ta imad

probably be Jess than {he LOHprC}lld-
ing disc time.

Connect. The connect c.alcvory is
designed for a teleprocessing environ-
ment. The equipment included in this
calegory is tcu (Terminal Control
Unit), line adapters, modems, and in-
coming lines. Terminals arc usually
dcdlcalcd to an accounting center and
may be costed directly 10 the acceunt-
ing center. ]'Iowc.vcr, the supportivc
teleprocessing equinment included in
the connect category is fmqucmly
shared by a number of users. It is
advisable to separate supportive RIE
(Remote Job Entry} terminal equip-
ment from teleprocessing equipment
used primarily with slow speed type-
writer terminals, such as those fre-
quently used in time-sharing and inqui-
vy applications. There is a significant
cost difference in the required suppor-
tive equipment for these two types of
terminals. The rJE vser would not be
charged. his equitable share and the
time-sharing or inquiry user would be
overcharged. An advantage of having
more than one conneet category is that

Jeased or purchased software costs can
be placed in the appropriate connect

category. The sample connect category
in Table 1 is designed for time-sharing
users and inclades the cost of leased
software used exclusively by time-shar-
ing users.

The sample percent usage figure in
Table | indicates that 50% of the
available 12 ports will be used 50% of
the available 200 connect hours. By

substitution the rate fornrula becomes: -

$3.000
$2.500000 = S50%200%12
A user connected two hours would be
charged $5.00.

Off-line disc storage and of]-line tape
storage. The cquipment in the off-line
disc storage category is disc packs and
the cquipment in the off-line tape stor-
age category is tapes. I'requently discs
and tapes are purchased. The amor-
tized cost or the cost of leasing discs
and tapes can be used as the cost fig-
ures. The rate is simply the cost divided
by .the percent usage multiplied by the
number of discs or tapes availabie. A

. reasonable charpe period is one month.

Off-line printers, 'The equipment in-
cluded in the ofl-line printer category
is off-line printe rs and control units,
The off-line printér percent usage, rate,
and charges are ealeulated with the
same method used for on-line printers
with one exception. Tape resources are
utilized and the cost of the tape 1/0
should be included. This can be easily
accomplished by adding the tape 1/0
rate divided by the numbex of lines in

DNokrn mnllonein

sra iRy
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vahl for })ULCI]t usage must be the

same as the procedure for collecting
data Tor billing. If sMF or a similar
software package is used to monitor
the opu‘a[mn of 1obs it is necessary o
exercise prudence in the interpretation
of percent usage figures. As men-
tioned, percent usage fipures are re-
quired to corrcet for the fact that no
resource is used 1009% of the time.
Preventive  maintenance, equipment
failure, excess equipment to meet peak
load periods, and rerun time will Tower
percent usage figures. Another factor
which will cause lower percent usage
figures is the fact that resources used in
system management, job management,
and data management are not recorded
for a particular job. This is as it should
be, in order to obtain reproducible
charges. However, these factors should

_be kept in mind when interpreting per-

cent usage figures.

Percent usage figures should be re-
calculated and reviewed annually or
cvery few ycars. An increase or de-
crease in jobs will, of course, influence
percent usage. An upgrade in equip-
ment will frequentily lower percent
usage, at least until additional jobs are
put on the system. The lower percent
usage resulting from sn upgrade in
cquipment may not increasc rates sig-
nificantly if the upgrade results in low-
er costs per unit of resource. The
change in percent usage and rates with
equipment change provides data with
which to analyze the advantages or
disadvantages of equipment changes.
The claim that a particular piece of
equipment has a lower cost per unit of
resource, or that the equipment will
increase throughput, can’ be substan-
tiated or discredited with the use of
spin-off data from the cost allocation
model. Equipment which allows an in-
stallation to have lower rates has ob-
vious advantages, The policy of an in-.
stallation may dictate that rates should
not change as frequenily as equipment
changes. Thus, while spin-off data
from the cost allocation model may be
used in cost-performance analysis, re-
vised rates need not be used in billing
until the installation’s cquipmwest has
stabilized. :

All data required for bjlling of the
categorics in Table 1 are available
through sMF or similar software pack-
ages with the exception, Sf on-tine file
storage, ofl-linc disc storage, and cofl-
line tape storage. An installation which
docs not have on-line communications
may not require the on-line file storage
<ategory. However, it will be necessary
for .lhc installation which does need
this® category to write the reqnired
software to read the disc vroc (Vol-
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quired data on off-line disc storage andw” in choosing between processing alter-

oft-line tape storage may be available
from the installation's library system.

Consequences of detailed billing

A disadvantage of the cost alloca-
tion model is that it is initially difticult
for a user to r¢late to the cost-charge
categories. The difliculty is primarily a
result of a habit of thinking in terms of
a singl® job environment and the com-
plexity of a multijobbing and telepro-
cessing environment.

The disadvantage becomes an ad-
vantage, if the user is given an under-
standing -of the cost allocation model.
This can bc accomplished by initially
providing an internal seminar on how

the rate and charge formulas are de-

veloped and epplicd, A bricf explana-
tion and discussion will facilitate the
user’s understanding of the cost alloca~
tion model. The user will immediately
realize that the greater the overall sys-
tem utilization the less his charges will
“be. Suggestions on how the user can
reduce his charges for planned and
existing applications will enhance the
user’s confidence and improve cooper-
ation with his installation. Undoubted-
ly, some systems will be more costly
and oticrs less costly than a previous
method of chargiug. An analysis and
explanation of such variance will aid
the user in understanding the rates and
assist hirn in reducing his charges. Care
should be taken in designing a bill
which is easily understood by the user
and contains suflicient detail. A de-
tailed bill containing information simi-
larto Table 2 provides the user with
the information he requires in order to
opiimize an existing system or planned
system with' respect to his charges.
When a user minimizes his charges, he
minimizes the installation’s costs, since
charges are based on costs,

It is universally rccognized that
commercial jobs involve hecavy v/o.
What may not be recognized by the
user is the fact that 1/0 costs are fre-
quently greater than cpu costs. The
avernge batch job in Table 2 may bear
little resemblance to an average batch
job at another installation. However,
an average job in a commercial ef vi-
ronment will probably be similar to Ta-

natives with respect 1o costs. Estimat-
ing costs for a proposed project can be
a tedious task. This burden can be
relieved by a simple project costing
program. We have found this ap-
proach quite bencficial. The user has
access to an interactive project costing
program through time-sharing, 1!
program intcrrogates the user for the
resources which he expects to use, and
provides estimated charges. The user
has an opportunity to optimize a sys-
tem while the system is in the planning
stages.

Systems are frequently designed and
cost estimates derived based upon a
“feel” for the system. This “feel” for a
system is frequently based upon expe-
ricnce in a single-job processing envi-
ronment. It is difficult, if not impossi-
ble, to develop a “feel” for a system in
a muitijobbing and teleprocessing
environment, particularly where the
job mix is constantly changing., The
cost allocation model forces a detailed
analysis of a planned system and pro-
vides the tools with which to make the
analysis. :

Virtual storage computers offer fus-
ther challenges in systems design and
cost allocation. The proposed cost allo-
cation model is designed for virtual
storage systems with a possible modifi-
cation to the kilebyte hour category. It
is not known if a significant increase in
virtual system overhead would be in-
curred by recording the amount of real
storage space used in conjunction with
a given amount of cpu time. If this
overhead is excessive, it would prob-
ably be advantageous to reduce the
kilobyte hour categary to a strictly cpu
category. No other category in the cost
allocation model would be atfected.

Benefits
There are a number of important
benefits derived directly from the cost

allocation model and indirectly as a

resalt of analysis of the data required
to establish the rates and perform bill-
ing. Consider the benefits and advan-
tages to an installation and its users as
a result of the proposed model:

1. The model provides a quanti.a-
tive basis for cquipment evaluation

[

Unit of Unit of

Category Ratae Time Resource Charge

Kilobyte Hour $.9645061 01485 26K $1.40800
On-line Printer 0002292 2006.14 45981
Card Reader 0004629 290.51 13864
Oisce 1/O 00032185 5008.71 1.61030
Tape 1O 0003668 . A830.86 1.77051
Off-f'ne Tape 1.8750000 1 Mo. 1.00 1.87500
Storage B
:I‘otal F7.26223

Takla 2, Sample charges for an average batch job
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1 _ontroversial questions.

w. What is the cost differential be-
tween a turnkey system on a
-minicomputer and a similar sys-

- tem on a maxicomputer?

b. What is the impact on the host
compuler and its associated cost
of teleprocessing with a terminal
control unit or an intelligent
front end?

¢. What is the cost differential and
benefits  between  keypunching,
off-line data entry and on-line
data entry equipment?

2. Bach system resource is priced to
pay for itself, thus making justification
of additional bardware simpler and
more direct. Evidence of a need for
additional resources is provided when
actual percent usage approaches a
maximum fror an wstaliation’s demands.

3. The data required to charge real-
istically is extremely valuable in opera-
tional .analysis. This data may be used
to determine overall system utilization.

4. Percent usage figures provide a
quantitative measure that may be used
in adjusting an installation’s operation
schedule. :

5. The standard turnaround service,
to which an installation agrees, results
in higher costs as requirements for
shorter turnaround time increase. The
higher costs ensue due to the necessity
of maintaining what is essentially an
overcapacily of resources in order to
allow some uscrs pre-emiptive scrvice.
Depending upon the installation’s poli-
¢y, load leveling may be encouraged by
adding a factor or giving a discount to
a job which requires a high priority
or can tolerate a lower-than-standard .
priority.

6. The proposed cost aliocation
model provides a quantitative basis for
project costing. The decision to ap-
prove or reject an application devel-
opment project should hinge on an
analysis of costs and benefits, The cost
of a system must be based upon actual
costs of the resources required in order
for an analysis of a system’s cost to be
meaningful and consistent with a’ cor-
poration’s overall goals and policy.

7. Realistic charges provide a basis
for user decisions-involving processing
alternatives, thus encouraging cfficient
system design. If charges are not based
on costs, the user will minimize his
charges in a way which will not mini-
mize overall system costs, .

8. The trend toward centralization
of hardwarc and secentralization of
applications places considerable con-
trol of the use of resources in the hands
of the,user. The user must be aware of
the costs -of resourcss and feel the im-
pact of dhese cots in order to keep
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and fime-sharing .\pp!mnom .

9. The cost allocation “wfdcl
charges for a job according to the job’s

' total impact on the system. Conse-
quently, chrges are equitable to all
concerned.

In summary, the cost allocation
model fulfills the criteria of equitable,
reproducible and realistic charges. The
model establishes the relative value of
resources for. comparison on a cont-
mon basis and cncourages usecrs in
practices conducive o establishing
lower operating costs. Data necessary
for the implementation and mainte-
nance of the cost allocation model
provide a measurement of overall sys-
tem performance. Although cost allo-
cation in a multijob processing, tele-
processing and virtual storage system is
a complex task, it is a necessary task,
and can result in numerous benefits to
the installation and its users. ]

6 fleel-driven epeed conlint u Peference-edge tepe guide-
ance ® flead/Wrile or Read-After-Write heads n Two-track or
four-ruck operetion # Bscording speeds from 1 P8 to 75 1¥S
& NRZ or phase-encoded (up to 1600 EPI) B Torque feedback
tenslon servo © Storage capacily lo 22 million biis 8 EQT and
BOT sensors w 120 P8 rewind speed v Bi-directional opera-
fion 1 2.001-inch tracking
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Ms. Wu)rkowskn is a staff member of
the computer utility development
group at the Jewel Companies, Inc.
T Her primary responsibility is to de-
velop corporate goals through ligison
with all Jewel Companies systems
planning groups. She has a 8A in corn-
puter sciences from St. Mary's Univ.
and has been a lecturer on teleprocess-
ing for the American Management
Association.

Datum todel 4200 digital tape cassettes are parlicularly suitable
as minicomputer peripherals or for use in key-to-casselle sys-
tems, instrumentation systems and data logging systems. Can be
provideg with single-gap read/wnto or dual- gap read-after-write
heads.

Offered with a wide range of accessories, (ncluding softwere.

Can be packaged in multiples: typically, three drives
' with associated coniroller and computer
interface.

Write for brochure
and prices.

Peripheral Dynamics
Corporation
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