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Jacques Vallee in collaboration with Elizabeth Michael, lLinca Lane

and Kirk Kelley,

A method for estimating the cost=effectiveness cof g leXt editor under
normal office operating conditions is descriped. use of the tool 1s
fully documented so that the analysis can be extended to any text-editor
for which a megsure of cost-=effectiveness is desired.

This document presents the results obtained when this "test=Kit" was
applied to an analysis of text=editing functions in terms of comparative
costs to the user., The scope was not restricted to NLS but included an
examination of two commercially=available systems. An extension of the

analysis to other systems 1s proposed.

l., THE APPEOACH,
The approach taken was the following:

1. We started from externaglly=-specified "tasks", each tasKk Lelng a
typical activity that could present itself in everyday office or
worshop situations. A "Task" consisted in the entry, proofing,
text-editing and structure-editing of a certain docunent.

2. We decided to test the method on two readily=available syslens,
namely TNLS and WYLBUR, and 10 gradually extend it to others, such as
the MTST, DNLS and later TECO (TECO is not includea in the present
study). It is assumed that an anaiysis of these five systems will
give us a3 gcod indication of the overall picture.

3., At each facility we explained tne conditions of tihe experiment to
trained operators who were very famillar with the tool tnal was
analyzed.

Le All cOSts reported here inciude machine=-measurable Charges oniy,
to the exclusion of versonnel salary and overhead; systenm ;rasncs
were not tabtulated, a8 they would have to pbe in a true business-

oriented survey of the field,

2, SELECTION OF TASKS.

Text=editors are not universal tools., They are typically matchea 1o
certain office functions, and while some may be excellent for

text-entry they fail as tabie-manipulators or as structure~handlers,
Therefore there exists a SPECTRUM of tasks that need Lo be explored,

In the typicazl environment we are studying we expect to handle
information in three mnain categories: there will continue to oe
medium or large bodies of English text such as memos, reports, user
guides, Trhese typically have little structure and contain few tatles.
In a Second category we may find the "accounting" report, where lext

coefficients #®%% apply to NLS in general.
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gllernstes with columng 0f figures, IN a Lhird category, which
#¥nipit® deep striuchure, We have progren procedurss such as ¥
everydsasy in HLE development.

nandle

i%

Accordingly Yhe following three docUments vere selected;

TL: The source code for the QUERY program. It contains 242 lines
af L0 gods with deep Ziructire. (5 typewrilien pages, 2250
characters}.

TR: Faul's peasurenent rveport of Jen.30th, containing 304 lines of
vext devailing the CFU time reqguired for THNLS and DNLE compmands,
Thie is presented in {he form of geversl Lablasg. (& typedritilen
pages, L6230 charactera).

T3: An article conteining hoh lined of Englian text. The title of
thisg article is "JUPITER I AQUARIUE: YOUR LUCKY BHEAKT" and iy
gppearead in YAstrology? for February 1973, {7 printed pages, #3530
characterst.,

DEFIRIFION GF THE FFUNCTIOREY,
The various functioneg L0 be analveed are the following:

Fl: TEET EHTRY, In thisz phase the operator is given the text of Lhe
docunent gng is told Lo anter it into his conpllter using any cokpand,
ool or Ptydlek" Lhat he ilg fanmiliar with, without going back o eqly
L¥ping errors. He 18 aglec Lo provide z listing for proofreading.

F2: BROOFING, It 1z 2 facd of comaon siperiernce that ¢ given
textl=edltor encollaéesd a speclific wyoe of eprrop. The DHLE Heyboard,
for instance, forceg typing errars Lhat sre LRpossinle using whe 1BH
2Thi. The sgyntax 18 alzo an ipportant facltor since z pis-plaged tde
in THLS can throvw tne entire text down one level, s possibllity lhas
would nob exist under TECO or on vhe MTST, and &0 on, Therefore it is
importgnt ¢ peasure not oniy the cost of initial entry put Lhe coa%
af mringineg all the documents to the zame level of perfectlon.

FR; TEIT=EDITING. 4 Bpecific suudy ia needed of the texty-editing
funcgltion, d.e. bWhe replacenent of certzin words py others, the
replgcenent of agtrings of text py obhersz, and the aysienaiic
substitution of one Word or string for another in ihe entire
Lext,. QUr instructlons Lo the operaiors in Lhisg resgpegt vars
standerdized and are given 1Ln the appendiX. In thisz phase we wlao
neasure the cost of wmoviny groups of stabtenents up or down, of
Lragngposing branchas, of deeply aluering the entire siLruetire of the

given LeXt.

nody of

Fihs TEYT VIEWING. Displeving the text o g remotely-ipcated ussr i3 a

basle Function whaose oogt depends greatly on Lhe type of device

B E s

supported by Lhe nrogran,
FACILITIES THCLULER Ik THE JURVEY.

At ARD we have anaslvzed
A4

THLE and DHLS. AL The Stanford Computing
fanter, Canpusg Facilit we

: Bave uzed whe WYLBUE asystem, aznd aw Ghe
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Stanford Graduate Scntcol of #usiness we have teszited the HIST machlne.
4 short descrintien of these four gysteng iz ziven balows

THLE i35 the teleilvpe version of the ELS sysien, IV 18 2
Statenentesriented, rather than line-orienved edivor, where operalors
aust remain a¥Ware of the pointer posilions.

DNL%, the diapiay version of the szpe SysteR, makKes the boinver
position graphically visiple bthrough e of z hovaple arrod on bhe
seresn, 14 auvtomaticzlly refreshes the LexXt %o raflect view chasliges.

AYLAUE 48 an inveraotive editor and remote=jicpesnltry systen for
IRK/360 thet Was develored at the Stanford fomputing Center pelvesn
1aTF=68 and he® heern Dade aVellsble on many configurations around the

COUNLIY.

The MTST {(vagnetic vape selectric typewriter) 49 an offlce nmachine
supplied by IBM that 1z HO? connectsd Lo 3 computer. The maching
generstes s nagnetic Lepe and hgs gn edlting capabliliilty, IV 18 widely
Yasd 4in office snvironnents where dnstalling z general-purposs
conputer 18 00 eXpangive O UNNRCEBELDY.

3

The rates for the MTEY uytilizztien were taken 28 ¢harged by the
Stanford gradiate school of susine=s,

411 opergtors were femilisr with ihe process peing anelyied and
Yere goo0d typlets atl lhe professziongl level, In the case of TEGO,
however, Eirk Kelley was not thorou ighly trained in the use ol Lhe
s¥sten and the figures pust be Laken 48 upper bounds.

Stantare instructionsg were given Lo the eperaltors szt €ach
fgeilivy, It %ag exp lained to Lnen that this wes not z test of
Lheir Z2ervice itgSelf out 2 423U of tne FUHOTINES perforpied by Lhe
text=editor they offered, Yeed L0 Beed sn accurate reaoord of all

time intervels ¥as giregsed, A1)l congole sheets were Lo og gaved

and given Lo Us. 4 clean listing wes Lo be generated in €zeh
phase, and the ceoat of producing 1t dnsluded in the suprvey,

The galary of aperators {28 sitated abovel ¥Was not ingliludeg 10 toe
regults. wibh this in mind, %he figures given pelow canh be places
in the perspective of gecretarizl services, Lhat typically chirge
52,50 per page for letiter=type documenta, Afsuming R0 1inss per

page Lhe cosgt would be 5 centa ney line,fPEs)
THLE HEBULTS,

For gll PhE=

10 coats we nave assuned current BBN rates, namely
gh/nour of connect %

Afe and sé&sminute of CPU Lime,

Thia glives WLE pogts of 13.3% centasopu gecond, 6.68 centasierminal
minuvte. {'co8t,Ll' eolumn). However znalyvsis of our ouwn dnterngl codts
Leads Lo g figure of eilher 34,25 ver opu ninute (10,452 cente per copu
2ec, co&t.2 columnl or 310 per terminal hour (16.66 cenvs per
Lerpingl Bin, <08b.3 colunnl. These fipures have been tabulawved for
comBarizon.
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FUnction cpu=tipe connecit cost.l coHL, 8 Gost, 3
t%ea} {min} {5) () {a}
1 Fl.Text Entry 54,8 58 1L.3% G.09 G,66
Z.FProofing
Fa.d4iting 1lh.0 & 20,59 Li.88 Iho by
Fl.Viewing 3.0 15 5.53 3.5L 2.50
TGTAL 20Nk 5 160 7.9 21.31 26,63
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R Fl.Text Zatry 5k.1 111 1k .60 5.6% 18.49
Fe.Proofing L&, 0 Ex) §,20 hoT8 5.14
FR.Editing Tha O 10L% 16,675 Tebls 16.68%%
Fh.¥iewing 21.0 10 3. 37 2.18 187

TOTAL 185,34 253 Le, 8k 20,82 L2edh
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T3 Fl.Texu Entry  bB9.L 135 2021 G E2 20,83
F2.Proofing 30.0 25 5.66 3,13 bel?
F3.kgiting 3.2 9 5.69 3,96 1.50
Flho.Viewing LE.0 23 T E . 0C 3.63

TOTAL 205, 6 182 3%.52 “l.h3 a0.33
THLS TOTAL 606, 2 B9S 120,27 63018 99.13
[PES]

It must pe noted thalt the resylts for T2 are only given &g g loverp
gound of whe cost of editing bhis wype of document under ThLE8: ¥e had
Lo 2lop the experiment because both the cpu time and the terminal
tine involved wWere obviouzly unreasonable. Approdimately olg f0Urih
0f Lhe changer reqguested iy the Lesgt had been entered when the
expariment ¥as stopped, The person doing the Lask had given up trying
Lo perform the ¥Ork with TNLE editing functions and was simply
re=-Lyping those poriions of vhe text affegled by tne changes,
this was opserved 1t wa#z declded 1o interrupt the progess,

when

WYILBUR RESULTS,.

WYLBUR iz commercially avallable in the Peninsuls at rates lovelr Lhgh
Lhoge charged by Stenford, Howaever we hgve yzed the Stanlord
environment af an upper linit of WYLBUE costs because 1t wasd nore
wyplesl of the anticipated "workshon®. These rates ave 83.5U0/7hour of
connect time and &Y%/minute of CPU time, It will be noted LhEL
althougn the 260767 at Stanford is congiderably more powerful hen
our PDP=10 the typlcal WYLAEUR user has L0 ghare it with sboul 50 to
60 other users. ALL YYLEUR experiments were done during normel Work

hourg.

YLBUR charges vwere 15,00 centa/oepu second, 5.73 centes/stepmingl
ﬁli".lé%;% .

FuneLion  copu=tine oconn
a
1L
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Ti Fl.Text Entry 1.1 Fé L.&3d
FZ.bFroocfing
F3.Bdiving e &l 5.50
¥h.Viewing Geb 14 1.18
TOTAL &.3 181 11,31 TOTAL  11.31
T2 Fl.Tedt Enury 1.7 Tl La.3%
Fe.¥roofing 0.8 3 0.25
Fr.Editing b0 g5 6,00
Fh.Viewing Ge7 2% La77
TOTAL P 196 12.36 TOTAL 12,38
T3 Fl.Texdt Enbtry 2.2 118 T03
Fe.Froofing 240 al 27
Fa,Eailting 5.8 1o 1.20
FheViewing 1.0 Bé 2.9

TOTAL Li.0 188 12.69 TOTAL 12.89
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HYLEUR TUTAL 2h.2 875 36.58 TOTAL 36,58 (P
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7. WIST HESULTS,

The HT8T ymed 2t Lhe Stenford Graduste Schiccl of Bugliness wis cherged

at the rate of §7.50 per hour for recording mode (Lexy epntry and
edits) and $10 per nour for playback {(viewingl.

in these tests 1t hae peen decided not Lo include operaior tipe 1in
any of the Bhatistics. Frop Lhe gbove figures wWe thersfore subiracted
the stendard rate chargd for MTST cperstors, nagmely L. 50 per hour,
Phe figures telow were obbained uging a rave of 23/hr for ragordlng
and BR.50G/hr in plavback aocde,

Afver the text entry phase it was found that L) the texi procuced was
perfect and no nesd exieted for a “procfing’ phazes, and Li) The edive
regUuirnd ¥Would be ¢ conpnleX on this machine Lhalt wne operator Would
more efficiently ree-type the epntire document. Therefore we Look the

cost of Lext sniry 22 the ceat of sd4iting.

Functlon opustime connect cogl

{seq) (min} (&)
o o 1 T o 0 b S b o 0 P T e 7 .
g FlsText Entry A 10 5. 00
¥Fi.Proaging
Fi.EGloing NAA LEG & 00
Fh.Viewing HiA 25 2. 30
TOTAL 74 265 Ll 30 TOTAL 1L, 30
N
72 Fl.Taxt Entry 242 150 7o 50
Ye.rroofing
53»—352(’33%315% H7A 1BG ?gg‘mf
FheViewing N/A 25 230
TOTAL N/A 325 16.30 TOTAL 16,30
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T35 PLTe¥t Bntry Nda 300 15.00
Fz.Proofing
Fa.paiving H/A 300 5.00
FheViewing Hik o &0
TOTAL Hia 870 36.00 TOTAL 36,140
HIaT TUTAL Hi g 11658 &7, 00 TOTAL 67.00 (pES)

8., DNL3 RESULTE,

48 in the cage of THLE we have assumed cupreant BEY rateg, namely
Ggh/nour of connect time and g8/minubte of OPY tims, This gives DHLE
costs ©f 13,33 cents/cpld second, 6.46 cents/siermingl minute.
{feost, 1t colinn) . HoWever analysis of our own internal costs legds
Lo 4 figure of sither 35,25 per cpu minute {(L0.k2 cenls pel* cpy Sac,
caat,.g polunmn! or 81U per terningl hour (Ld.66 cents per Lerminal
min, cost.? columnl. These figures have peen tabulated for comparison
a% Was done in gection &5 above.

Function copu=time confecd CoO8L.L COGL. 2 cost. 3

{aeg) {min} (&) (8] {8}

Ti Fl.Text Eptry 418 50 59,00 i3 56 dei3
Fa,Proofing

Fi.Raiting LEG 28 2O 5y Lha59 93

FhoViewling 12 1 1.67 1.2% QL7

TOTAL 870 &0 BlL.26 59,39 13.33

T PL.Text Eptry ey ig TL.0k4 GELE3 .87
Fé.Propfing

Fa,Bditing 2L0 38 3h.19 25,00 6,33

Fh.Viewing 28 b F.20 2.29 e 67

TUTAL TEG 9 Lo9,.bk3 G, 12 1he87

T3 Fl.Texy Enitry haz a7 TL 3 5L.27 ih.4Y

F2.proofing 30 & .53 3.12 1.33

Fi.baiting 34 & &L 20 375 LeU0

Fi-Viewing Zé é 3,67 2.74 Loy

TCTAL Bl a7 Bh, §F a0, 68 17.82

TR G m M EN EE ED Ep YD M ER TR T O M 69 €0 eY 57 O0 e 0D SX £ 4D 9SNNS up

261 275.66 200,36 bOL 82
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COHNGLUSTONs A fopical next step in the application of this tool would be
Lo obtain similar costw-effectiveness neasures £0r BUCh syetens as TECU
and ATS. 4 definite statenent ranging the zystensg vwe have studled in
Lverng of their cost-sffectivenasg would, be nremaiture for Woe Raln
reasong: i) The THLE fipgures do noy refect true costs becausge Lhe Lests

nag Lo pe triuncated znd 441) we 40 not Know encugh gbout the ozt




