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A NOTE ON CHARGING : IR

~ INTRODUCTION

wz ’ " Within the next few weeks it will be possxble to begin cnarging for the
¢ " use of TSS, 1In fact we vill probably begin testing the charging migmxikkm :
Q. “f _procedures.on live customers within a week., This note will explore varxou;
' rational's for setting rates and thc xeRsENNEnKEL resulting charges for a few

.- standard tasks. .o ﬂf:“-
e :u#‘RATiomAﬂE\Jﬁa

There are a number of different ways to set rates. The method used in(this

‘'note is to set a nominal rate for the machine as a whole. This rate is then '

partitioned among the various resources f£ax which we can account. The actual

~kréte for the machine as a whole will then depend on the percentage of

‘~ utilization of each of these accountable resources. The nominal rate for te

‘machine as a whole is then adjusted on an ad hoc basis to obtain the de51red

" income,

this
Another method, not used in ¥¥¥E note, is to attempt to set the rate for

each piece of X equipment so as to pay KKEXMAXKXXNKXKNXX its costs. Zhusxif

nghus, for example, if disk storage became full XX there would be enough inccme
from the disk itself to pay for another. This method has a number of problemsX «+
xnxxniixnixnxsxn!xxnnxnnﬁnxxxxnxhxxxxnxxnnnxngﬁxxxxxxnxxKxxnxxxxxxxxxxiXﬁx
 ROOOEN X 00X BN X K FEXX K XX XX R KX XK XC KX NI KK X A X XX X KX 08 K M X0 KEMEX KR XNAKONKERY
. KKN&HH“KXXXIK!XHXHKXXSXIHKXNKXKx/nmHXXE}iKXXXXKXXKKEKHXKNWKKKIXXHHKXEXXKX,, .
: Hﬁﬂ&mﬂﬁﬁXXXKKXXXﬁKHKKHﬁmXKEXKNHxKHKXHEKXHXX§XﬁﬁK§XﬁHﬁKI Not all pomponents4can N
be extended at wikl and xnx accouhted. Moreover, this

method makes no allowance for various overhead\cgg}s, such as system programmers.

th might be worthwhile to examine this me thod latere.

Once a nominal overall rate has been set it must be partioned among the
accountable components, XZkexazxuunkaikkexzax The obvious method that presents
- itself is to dLvide the rate porportional to the cost of each component. This

. leads to similar problems to the other method, i.e. not alli components can be

accounted, and not all of éach‘accounted component can be accounted, Another -
*'<‘ problem is that one of the aceountable NKXXX XEXKKKXKKKKﬁﬁnyxK items, connect

time, is not a component. ' T - . " . 3
. oga - . < ' N
We can account for parts of all the maaor components, cpu, ecs and the disk.

%QE“M " - .One procedure 1s to Just 1gnore all other components, and that is what we do 1in

weishi.
th1s note.* Another questlon is whether to wait each- comgonent bvvxts full cost
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STANDARD TASKS

There are a number of standard tasks considered in this note. The first is
the null task. KKt The cost &Qﬁlﬁ@%bjfor just loéging in to the systém and doing

The so called connect charge. This must be distinguished from a charge

nothing.
for connect time alone, since while a tty is logged in it is sitting on some

resources that are accounted, Theé total connect éharge would be the sum of the

charge for connect time alone and the charge for the resources researved to the tty.

z?lt will turn out latgr, ﬁ&@? under the charging assumptions made in this note,
that the charge for the resources researved to a xtx logged in tty are quite high,
This is due to a number of inefficiencxies in the‘current system., It is ﬁoped.that
they will be reduced in the‘ngxt 6 months, In the meantime we propose>a négative

charge for connect time, so as to reduce the connect charge to a reasonable amount.

(29’ja The next tasks considered will ke involve the use of the Scope Simulator.
IEEXXXEKXXXX All estimates of charging xxxikx assume that ecs will e used for
the same ,length of time as the cpu is used. Thls would be apporx1mately true if
only the one user is on the system. Since the ecs costs will be low compared with
the cpu costs, .the errofs can be ignored under low load. Under ﬁigh load the
incrgase in cost’ for ecs will Become significant, and this may lead users to

N . .

avoid the system during high load. ' ' 7i9 '
All of these scope tasks will assume alength of 45K (octal) , sufficient
for large assemblies., The scope simulator requires: 100K (octal) of H swapped

ecs under these conditions., - M

(gafj’ The particular scope tasks will bej null, null assembly, and large assembly.

- Under the current system the null use of the scope simulator, call and return,

R

takes abdut 12 seconds. Running a null Nompass assembly xx raises the total

to about 20 seconds., Rimatkxkks Rxnaiixx '
028 \n Q%&ﬂW@QL&,AQCLCev%ﬁﬁmuhdk@% \ o
The large assembly Aisszope—of=e=des /;wi%. the system itself., The cost.

on the A machine for asqemb11ng the deck under Mompass is 1 minute of cpu time
‘ and 80 seconds of ppu t1me.ﬂ At $400 per hour on the A machlne the charge would be
about $6.70 . Under our current system the cost seems to be about 3 mlnutes,

”Jlncludlng the overheqd for aalllng the scope simulator.




B

@ The total resé}lrces used} by a logged in tty are 7.5K (decimal) ecs and
£3.3:1.3.8.5 8.3 9.¢. 3.3 1:3:9'¢ ‘—E%.K (-:las-l-:n‘:ﬁ-o-f disk sace. The nCS space comes from 2
types of overhead. Tfhe first is system t;verhead .of EXXERXERKXSRXXERL .4K X
of fixed ecs s pace. 'We expect this to reduce over the next 6 months. The second
is due to a crude algorithm for the control of swapped ecs space. We expect

this to reduce to r'!ear" zero under the forced swapped procedures to be installed "
“ % fE & ) s f Dol & i 3 -

late this year, The Costof B clia spuce s 15497 {.35*"“-‘«”7"’“‘ whevf— ﬂ"fO “?‘“"‘
T A Il gt (2% , ‘

.@ The scope simulator also makes use of the disk. In order to run large

assemblies more disk space than the nominal amount for a logged in tty must

.be researved. <Compared to the cost for cpu this will be small, on the order’
z ) . . = i

of a—doidar an hour, and we will neglect it. ) .
‘.’1"3:4 i l‘o &{‘I’“’S \ - sz": \-. -




The final task to be considered is that of permanent file storage. We will
attempt to compute the costs on a per month basis. 'Since the systemzccumﬁlates
chagges for disk space only while the system is actually running, we need an
estimate of the number of hours the wvwtem will be up in a month. A month
has about 700 hours, there fore it will be unlikely‘that the system will be
up more than 350 hours. T

Next we need estimates of the amount of permanent disk space needed. We
give these for three classes of users: small, medium and large, The small user
is xnnxxdxdxx a student with a very small program to save, say about 1 or 2 pages.
We estimate that about 800 words or 12 sectors w111 be sufficient, The medlum

user has maybe a 50 page program, about 20 thousand w0rds or 300 sectors. Finall&,

the large user has maybe 120 thousand words, or about 1800 sectors. (We can ;

not supportjmany large users.)
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. system, at present requireing an ope rator only at star

.RATE SETTING

In order to sgt a rate by the method we have choosen, we a hominal :

rate for the whole machine. For this purpose we have choosen|($400 pér hour.

This figure must be compared with the A machine, which is sld Y in excess of

4400 an hour. The B machine is @B Bty somewhat cheaper t an the A machlne
dhmuit vt L?rL'fJfSi’Mf"‘ T, 15

since it does not have as many KEXHX¥EXYXXXAKXXAKXEXXX pri

ers or tape drives.

.The opgrator overhaed for running XXX TSS is considerably less than the Scope

up XXXEKBRXKXRERXX

" and shutdown, plus an ocasional tape mount. The programming staff for KKMXXEX

I8% TSS is also somewhat less than for the A machine. xqukxsxxnxi&x;xnkak&xx

kexmExExxRupELiixxexifxeexkagtxskaxkgdxx ‘ o
We expect the TSS to give a much higher rate of utiilization fa the accounted

* components than does the scope system, this inherently produ 1ng a hlgher rate “

of income for a fully f:iﬁijﬂj{jiifla—“'“"° }Efﬁﬁﬁ§<VTLévx 7

In view °f);£§,983“1ts that follow, we sould suggest starting wlth a ba51c””

rate of( $300 pgF hour if the desire is to produce a competltvely priced system.

Having choosen a basic rate, we need the comparative costs of the varlous .

;camponents in order to divide up the rate. The following table contains 1'3“

the basic information used 1n the subsequent calculat1ons., These values Wéke‘“ﬂ

i 7

obtained from Ken Hebert on Aug 12, 1971. A”uél w
- ‘, . ) ":‘ /_;_‘ ‘ N : o L N “;ﬁ
:.“MWW“““‘MT I - ‘ mu) (e 5“)
o igi - f - ) acc untable
. component  ogiginal  Prafgblenen  SHARYT . fRgpdera SRENTETC
CO ° h:.:.e i T 3
cpu + 32K cm  .69°10° © | .5°10% o "1 hour 1
B e 6 . . X - _
SO00K ECS ””“*.48*10 : ﬁ“.G'IOgG . 1 K Words hr - 300
LB " -1 K= -hr 1020
1/2 disk L10%10° .. 1 K- sectgr_ 02

other -
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The following tables contain the computation of the rates per standard. unit

under the

R
cc

, te
nsu
nasu
ac
tac

Next

different assumptions.

total rate to be distributed
component cost
total cost for all components

cost of accountable portion of a component

s

we give the formulas for the two methods:
" method A

rate / s.u. RX(ce/tec)X(1/ nasuf)

method B - . " ‘

" method B

method A

]

rate / s,u, = RX ( ac / tac) X ( 1 /‘nqsu )

" Finally we give the ‘tables containing the computations:

£

First we define the symbols used:

( we use $400 per hour.)

total cost of accountable portions of components S,

s

number of agxrxntakie standard units in the component R o
number of accountable standard units in the component )

cc X nasu / nsu

>

‘"~ (replacementfcosts) .

cc/te rate/su -
.38 $1704 -
7 e46 . 781415 =
t - 008

.08

( original costs) .
component cc cc/te rate/su "
cpu + 32K cm .69 .- .46 8205, .,
300K ECS . .. .48 -~ .32 . - - $.80
1/2 disk © ¢ .26 7 5,17 . ' $.,089
other ~ «08 7 408 oo

te = I,51 ', K
i ue 7 ac tal - ‘
component ac ‘-.. ac/tac rate/su
' 83 %g%s
© 8,094

$.042 . °
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The follow1ng table gives the charges for the tasks described shofe in the

/
4 cases of rate d1v1§1on condidered. -

~

~connect time oVt

%ﬁmﬁﬂ/@ﬂ/ ‘/(, |

origjnal costs replacement costs .

W‘m‘%—&‘ A "R

KERPEXEXXKANIKE
XHEXXXXNRNRARSRX XXX KXNKXX
scope simulator

null call N

: null Nompass assembly*

o large Nomp.sd assembly
$6.70 an A mch

Disk storage/month

( at 350 hours/month)
small (800 wds)
medium (20K wds)
large (120K wds) b

- Bl

QM,,;{ L/ .,.;’4_,4,,&:»5&»

ﬁ%? ers o3

per hour for cpu and ecs~

t

method A method B  method A method B’

$230. §ERE. . $207. ' $266. -

. §281. - " ‘
8.77 $.94  $.69 $.89
$1.28  $1.56 . - $1.15  $1.48

$11,50.  $14,00 .- $10.04. $13.30

$.37 $.40

$9.40 . $9,90.
$56, | $59.

g M lfd S’"
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