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A•STRACT, 

Computer tec:hfloloCJ hat had 1imtta1··su~ ·an pi'acl•tt°ns useru1·•&uiine11 

:rt~'::~~ti.t.::"itt¥~"3. -.\:,"@',~~-,-"···a(~:~,~~ 
Bustneu lacQ expertt,e in the ~- .fJ/ ~ -~~-"~·an, 

expert in solving .,...'.~fl1'd'lf~io-fftiilf~1~ the 
IOlutton of these proi!llma. It .ts ~ -~.JW ~ .,. •~-tram poorlJ 
dttined;~~ptt,ltucl pWt'IJ'\ff&,·~ ,,..~,~ ha, provided 

:'!,~~rr.:-m~~tn..~ ... -,M 
failure in practical litUatlanl. . " ,, . .•.. . . . . .. . 

lmprovenNlllta are Clll'tainly pou&ble. Thi manapr ~ld be supplied with a 
SJltlm that autata in the dllip ~ an appllcaUln. Thia .,.... ·Cllllld help the manac• 
specify his requirlffllfttl by pnnklin1 hlm with a framew•k f• .ddnkinl about tuu• 
relevant to the datcn of a parttcular appltcaUon. Tile __,.. mtfht then be better 
equipped to select a commercial package or to guide in the dest1n of his own 
~mplementatton. 

Thia theil deacribel a p1atotJpe veruan vi IUCh a.,..... PROCTOR ii a 
program that aulsta in the deiign of a httrarchlcal planntnc a.ad cantrol aptem for a 
procurement firm. 

PROCTOR ii implemented u an "unatructund• queldGnllain. It guida the 
user in investtpttng varlaul aspects of a problem while pving him compllCe freidom in 
dedcHnc how and when to aupply anawen to ......._ It allDwl Mm to chanp and lklp 
answers whenever ht de1tra. PROCTOR ta iMpltlMft&ecl ill OWL. a 1J1tem for 
repreaenttng and proceaatnc conceptual knowlldft. k 11111 the OWL data bale &o represent 
procedurea for the queatiannaire and to store data ltA'.UIIIVllled cturtar .. the antenctton. Thia 
representation maku poaalble the presentation of an lncUah-llk• problam clelcrlption, 
various evaluations and the nuana for the naluatianl. 

Thall Supervilor: William A. Martin 
Title: Auadate Profeuor of Electrk:al Engtwring ~ Manapment 
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CijAfiUl 
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Jt!TRODUCTI~N AND IAQACg9W~ 
~ - ,. ; .,. ' . ,_'I!., '••: 

U Introduction 

Computer technolosy haa had limited ·auccaa in producin, ullful ~~•tneu 

application!. Management ayatema seldom mnt tht u1e~•• ~tqu!r~•~U•, are often 
- : .·- . '• ·-;-. .,. . ., ,;•<.'.!"!, ..... · "':: ,, -- ' \'. 

Inappropriate to an applk:adon, and an frequently ~. Bllt whJ? 
.: • -" ~ -· -"!. ' -. 

Businea lacks ex~ in the apelkatlon fl ~ M~agers •',"> . are 
,o." ; t- ' • ', ' ' I . • , _5'• ' • • • 

expert tn buameu probllma rind it difficult to apldfy rarna1 pnac111n11 ror the IOlu•. ol 
• ; ' ; :'~ • .. • ' ~ : • ~ < 'l , . ' . . .- . 

these problems. It la not aurprlaing that proerammera •~ work from poorly def'ln-! 

apedf tcationa produce poorly written application IOftwan. 

The computer industry has proYided only Hmlted support in bu1ine1, 
. . ... "· ,, .'• 

applicationL Application pac:bpa should tl.eclllttcalty pff1ric1e inatant data proceulng 
- . . . . : . -\ . ' ~ 

IOftware. In p~ they requirl mnalderable madlf'~ to be campatible with a. firm's 
:_ :, ' ' ; ·,• ' •' -. • • ,t :' 1 ~·, .. ,. ; : . . . '.':. -. 

pracedurea. Application aummilln are propolld u a IOlutian to, this problem. These 
. .., ' ~ . ~- ? ',•.~ : : . 

ayatema tailor application packages from u• spldficadonl. Unfortunately, outputs rrom 
- .. . . ,.., " ·;·--:;;it.~-,<'.' - . ' 

application customtzen stiff nquirl modtrkatian to flt the 111Ytnmment fl a firm. . ' 

Application cuatomlzera (and application packqa) have a more serious 
1 •• ,, ' ' , , ,, 

limitation: a u• ii rarely provicled with evaluattana CDIIClf'lliftf the lllllabllUJ or a pac:11•1• 
-· . . . -, . ! -.. ~~ 

for hil firm. A company will tnveat considerable time and•~• In •rady to run• 
• ~ ' ; '. ;' . ,, .- i - C 

packap can IOffletimea agmata a company's problema. . 
:, '~:,,· .n,,.,, . . ... •" ·'' .. , . . 
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f., 

•~ that usbts in . the destp of an applkatlan. This system could help the manager 
, tz_~_'·.·:_ . ,.-": ,,._;·~.-;J;,, __ ··~·~:,-)f."· ,,, .,'._::...i _ _:7_·:~-r/:,,1 

specify his requtrementi bt· ptovliUng film wlfh-·a frimiworI-ror thinking about issues 

relevant to the desip ot a particular application. The manager might then be better 
',:"~.;-:_i ,. < • ~' 

equipped to select a commercial package or to 1u1de In the de1t1n of hts • own 

lmp1ementatlon. 

·r·r: 1 . . • · . -·1 .:!·S-'.· ,.·,. ,. ·:·• .} • / r,h~ : _).,~:-" :_ ', ·.:: r~- ~; :)il(J,j:! il,;,;,r, \~,f~/: , -;.\ -~; ,;:, · . ,:· . 

procram that pides the um In the design ol a .,- tor a putkular application. The 
., .. ,, , . - ~-, ·-.: _._;·, _ - :.',._f < ·, .. ,ffl ,.-: ,:::•- ·.\ ,\",t·1i,/.'·• ~-:~:.J,r_·; <' ::i 

application is URlfflld to bt I planntnc and control lfltlm for I procurement firm deligned 
·\ : :: -.. . ,,·i "':~·-'. -: ... t ( ;."\J._ .. :, -<.· -:: ~i:--,··ri::, ! ;, ~.:.::):~,:. ~-r .~;:r~:~ ::. J:: .tr~::·,_ -':rts~~/i:~·:.:{ t:-::~Lfi: ~i .. n: .'·.. .; t-

accordlng to the agnptkln .. methadolacJ of hierarchkal plannlng and control dtlCfibed bf 

. · · .';;.L..:f ,.; . , .. ,.u.·:?i.'¥ tl'•t,:;dn · ~i: . 1.' ; ., 

PROCTOR la bald an a questianflllin writ1111 by Proteuor Arnoldo C. Hu . 
. : : •.. ~~-- ~ 1·::~: -.eiI ,',-: . <f;~\ .. ~.--~•:J -t:iJt ,,1;;,(·,:• ._:·:;"~i ~j:1i41·_;: .-~'":: ~tr'r 

Thia questionnaire aened u a summarJ of illllea to be considered ln the daip of a 

.;i, _ , ~). · .. _,_ ,·· •
1 ~x~ •, 1.:~:,_;.. ., -~:::'',;~ -:J~~ft,:=-~h:t~tfltr, ~'<:.;:."")\; fr:,ti'.: "' 

bull tor an analylla'that in tum tnf1uenced the implnentation ol PROCTOR. 
·· ~- i :· J.· )i r·H, .. :J:::-<·' .·:· i.'. ])~-;,•·,~:1\;~·;A ~i!f ·-:~~fii-ff~.-,J;-?J.1 f:f(e~ F':t.~i~,.·- ; :,·· .. · .. ' 
PROCTOR ts implemented u a ~• mulllple cholce .. questtonnalre. It 

. . -~-- ... . :..-~;,.~J ·:1 .. ·<.~-• .. \·.:)~ .. :='· ''/\~::·/ '\\i.~--~ ,::•f,r~,~fi.·.:;()q n,~::1:::'\;h{9i; ·--~'.~: ,,-t~ :'-> '~ 
guides the um in ln•esttpttng a problem while p•ln( him complete t,..som in decidln& 

';. -~i.t•,v::- ·_::•.;·~; ·\: r:tt:~+~>:)I_.>·-t:·~::.~n ·.~r•--~~JJ-r::r:·.~---·.d.- ~>--··):•" ;~,:\-/..,;,, 

how and when to aupplJ answers to questians. PROCTOR allows Che uaer to change and 
,J{~ _:_,:.i ,,: '.:.--:~'t,,., :·:· ~) 

lkip answers whenever he desires. 
..... ;~::~}ifttL. f:. ·;::: - ... ; . 1 • £,~.·~; ! , • .; ?'_,~.~-;~.--f}'·:-'\" \~ :!.', -· - · 

We have implemented PROCTOR In OWL, a •Jstem tor representing and 
-~-- '-f., ''/::;: ,, __ •;,.."" ',. 1 1 

$ "},. "-."' t; !\;..·Jr ')",1;2~/4-~"-':," , -L .,~· • 1 ,· 

p~ng conceptual inowledge. <Hawkinson '5> PROCTOR 111e1 the OWL data bue to 
•~ > ,·- 0 • '?,-f ~ .ef.;, );?< :, .· '. ··; .• -, ' -,; ~ .••\ i'' '.,.Ii·~;,:·-;~ ? ii s,r: l; i :1'- '•' ;"_'"; ,. , '>! · •• ':."',fi.. 

represent the procedures far the qlltltionnatn- .uia,to store data. accumulated dlirinl the . 

. ~:- ":):f _ :·:t, t V':"'"•'->-r ,,t; ,~:; -:;Ji.."-;~~.r ... ~.-~~; j:~ ... -~-\~:.::': '-' .. , ., . . . ..-·'~· -

Interaction. The data bue mat.ea pollible the pnllfntatton or an English-like summary of 
, : ·-.. ·1<,i ·:' ;:,; :•·.:·~--,_ ,.,:.;~~·1•;·<-' ~ ..... ~~ :.· ',i,:i;t::-_. ;_ -~·11~.1~,·-- _.· . .f. ·,.~.~-11 ,n:~?':·,:::;. ::: 

.. the problem tiltting u well u temmmendations cancerntns a pauible IJlllm for the problem. 
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L2 Bac1t1round 

L2J Appllca~o• CutoaJaen 

In th• lntrod~lon. •• mtnUOftad that. 11M" of . ,..-•~on CU#Offllllrl 

frequently encous,1ter prQbl'ffl•• IBM'.1 App,ll~~.C.•t.,..x.r: cJIM 72> •n~l;µte 

D.-.budona SJ~ $imUlator~ 72>'.are ~ .• ,.,...,,,._,,,~ ~.-... 

The Application CultOmlzer II a •Jllllll d-,.""'~N'~ w derive a Mt 

of ~ that ~ ..... tlJ 11-1 to~....,'.~..-. -~f•"'N, ,..r~ The mCilt 

leOOUI limitation of .. tile ~tlon ~ if .lhl;t- ~ ... > .... Ip ~ qf p,-..., 
formul11tion .. <Hax and Mvtin 7'> The Afp~ .. ~.-iler cannot evaluf,te. the 

' . . , ' '. ,,,!(' ., • • 

the uae_r bears fuU resrnatbillty for tdentifJing ~14:.PJ~~inl ll41f~~ and fQr 

~etenn~lng if the ,_,..., IJltlm II indeed -~ ~\his ~,lam._ . 

The Diltribution s,_... Slmu~tcw _(DSS) ~t~ ,g~.~.--a~~ 

to customize a simulation model for tarp tcale -~~ ~ •~ l)SS off en an 
' . ,. . . ' . ~ ., . .::' : '. .. ' ; ~ ': ";,' ., ~ " ,,_: ; ·' ' . . .. 

improvement over the Applicatt~ Customizer bJ ,p~•kli"I ~. ~• of evalu~tn1 
t • , , . · ,. , • l 1 • l, ~ • ·• ' • ' ' , · 

distribution aystema rnetlJodolop. But_ it allo II ~~ ~. , •• ..... :~...,_ not take a 

global view of the firm in its evaluatiOna. _It ignQJal ~.tan~-~ such u ~ interactiOII 
'. . ' , ; . ' •.. ~- . ;_ ~ ": ! . : ' 

of the firm's production actlvlttes wit'1 ehe dilCrlbution ~ . it treats manufacturi"C 
• • ' • \ ~ ' ,.>' ' , ~ ', . ' • 

p~ta u sources or unlimited inventory. DSS doea ~, provide an tn~ ~fl JD 
• . ' < ., ' ' . ' }· ; '~: " ' 

the logistica proceas: it trata each atacklnc point u If U -. ~tlllt fl'O!J' 'he ,_ ol 
,, ' ., )' ' . , 

the ayatern. 
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L2.2 Requirement, fw •• laproYtd Sy1tena 

The·mtntmum nqunn..ts for an improved •Jlltlft·dbill'be ct.r. ·A·•ystem 

that is to provide awr ~f itver exilfflfg 1yatemf ·~ · wlat: the user in (1) 

tdendfytng hil reqo11111-,·(t)··ae18icdftg~ta·to·•11t1·r.ciu~ts.·and in (S) 

mluattncthe111ltaMltyot-tlia~t1'for'.-'~·1t·~·ttletec,bjectlYII. 

the s,-m 1nusf tate'a jtabal vh ar iM ttrm~ 

PltoetOl t1M to .- ·llrtlt 'objilctWel by·~et ..... tnwactlve multple 

ctiotce questiCN'I~ w, c"- thil' approack'tijr ..,di ~ ·tc hlS prtNm --,-111 

1ft bdr1I the·~·~:andtbf'~ s•'s1MU1aior'anc1 ...... to be 

the sUnplest tec1tn6logf whtctfcould •t,pon·'ja adfttict" otit tJdstlftg •t••· ·• A 

questklnnalre requlrtl a mtatmum·w blput; lftd ta:lhttlfai9 i1Wdf1
~ by ·~ 

A questionnaire provides • f'ramework In'..._ :It ii ,... to'~-a uler: lt caii guide 

the non1apert kl. the delcrlptlon ot 'hu preblin: 

We have made lffll'al'imprcnen1e11ts in 1he pn11111tatlon ·~ the questionnaire. It 

Is often the cue that the .... cannot cantliiue in:a ~~~-'.•he. does not know 
an an•wer or becauae ....... .,. incJlw' how to..,..,~-·~· Moy.,. are unable 

. , . -· .·~~._, ... :"F-,.-;;-:r .... • _:•;.;·:·;:·,.~-"'t1,!>_'._ .~'.·.·!~: -
to proceed unleu an inawer ii iupplled. (It if poor dtwlre ~ to force the user to 

leave a long involved interaction tn ord~r to iletermtne a ~.i:,, !,.~ ot .~,o~tlon.) 

PROCTOR allows the UNI' to skip • questicm ,_.._.._ :~;;d~tru. 'It ';then 'tries to 

determine the tact by . using information thai It ~l .... dJ t~o,J~ ~r 'by" usl~g a' 'dtff er~t 

strategy in uking for information. PROCTOR can allO pnaed to another part of the 

tnYesttgatton. The wer can Interrupt PROCTOR at any time to supply answers to questions 

that have been skipped. 



Alaoctated wtth the ability to skip anawera J:I ~, .,J>~,t1J!;-~h~,ai~p.n~~" 

whenever the uaer ~ The_uaer may wilh ~ ~L~·,PM~•-Al'~.·lhe program 

~J have d~ the •~~ of a .. ·~~ ~~.~~~;. t~'..·ust• 
aupervuor may dilape •~ tnfoa,natian. ~ -~~- P,Jt<X;'T9R " 11».lc to. c ........ 

• ,( ,' ~ • .,. , , '"' ,_,~ <,.. a~• jF • • • ' '• •• o' ' • • 

answers without having to reatart the tnvattptkJl;L 

A deft~ with applic:a~ cultQm~. ~J.-r ~-,$! proYidJ ff.¥11tiOQJ. 
. , . ' ·,·:,, '. . . ' , . , ". . i .. '' -·- ~ ~ -. ·< ' ' , 

Wore the completion or the~. n.. . .,__.. ~ . ...-.ar. ~ 
, ~ . . -. ' - . ;_ . ' .. : .. ' ' ·. ,. . ~ ,.. . - . ~ -

be cmnpletad blfonanJ output ii a!ailabl,. Pl\~9J.. caa.,n~~f~-­
before a 11111an ii completed. 

L2.S MethCMkt~7 fw Rtllal'Ch 

LUI A Q,a,ultant'•.~O!I_,. u ~~ 

PROCTOR ii buld CM,' a qU4'Sdon~ ~, b.J,,"""4l!ltql'it~ .. C. Ji~I­
Prof'eaor Hu hu dlaamed the need ror pragrama capable or autamatJng the.~ ol 

l0111t1c1 1y1tem1 <Ha~ 1-te>. As an .attempt tow•ri~·•.ucJ.a a ~J•~"•· .,,,wrote tn a 

queation~ forn:-t h~ 11raa.rcy f~---•~IP~, ~ . 

The 1ueattQnnatre aened as a 1um,~1;J ~ ......... cps·~ J• 1M •~ 

when~• ~he deme or a ,h.~~ pllnnilJI ~ •. ~~ .... f,,r ~ 

An analylil of ~he ~re lead to a theory of .&ti ~ d-.t lft ~na, ~~ ,the 

implementation of PRQCTOR. ,Thia will bed.-~ .tn , .~ ~- tt autr• CO note. 

that several auumptiona had to be made In the ~riUIIJ l,f t~ ....--na4r•: a.-d. Jtl 

mblequent analyaia. 
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l.t.S.2 S.•• N · rJ A•■ptiolla 

· The questioMalre only aiuklers operational and tACtical tuues. It contains no 
• i ; . > ."", 'j~.-· ,; '. . '.:. ~- ':i'..·, __ _ : °' : . ~. . ;,', '-< \, 

questions concernang· 1ong· term mategtc ·mndderations such u thole tnvolved in the design 

or plants and ware~. or tlte; ~tlon of capital C A1t~gh tf.l~ ii a reasonable 

natriction, it can lead to complicatlanl. The mniubftt ·ta often mnrront&d by a lltuatlon 

that on Che· aurf'ace 111!m1 to ·1,e a p;ocuninent probllril, ·.Ori 'turthet 'tnv .... ttan, the real 
. . . , , '•, • ,,,:.J, • , '• • ,~.•.\]~< _: e-,~;r;;_;; •\• ~•,, l• ~ •: • ' , A>•; ,•," '• ; <, 

problem b of'teft f'ound Wbe qufe'tltNteilt: the tTrm•a·tadUUes muld be mnstrai~ and 

' ,,.,: ·, - . ;~ : . ; ' . - . ".:•-···..:, .: ~" .'•:'· \- ~::~1€-:,, ~ ..... •., . _ .. ·-
require expansion, timd1 tor h'lveiltory lftvfllCffilht litlght. nat· 'be avillable due to limited 

cash now, that &rile becaute ol the firm's cndlt policy. 

We assume that before using the procram, the user will have analyzed his 

;_-~ ·. __ ,: ·, •. :,i ,,. ?t ,. -~· - ,•' ., •.• 

situation to the extent that he ii convinced that a purchasing or Inventory pn,blem requiring 

a procurement syatern, alltL Thua, the ~ tactta cjaly -~ anc1' tactical 

tnues wtchoat regitd' to 1tratestc. tong tetm 11111• that are usu~ to be extemally 

constrained. 

Another problem Is the ev·11u1tfon of the numerous intangibles Involved In 

deciding whether or not to uae a paitkular lagblia ·~• 'tt -~ l~vable 1tven the 

current ltlte or rbe art that a Proatam be abte to decicW .. .., l!!1 aituatlon •her a plannin1 

and car1trot system alfcMifd be lldopued. 'Tor a·pnirat '~ ~ prdgn.m W0111c1 ;.qu1re a set 

' . . . . . ..c·· ."1'. ,/' ·a " . . . , ' . 

of welkleve1aped world models to enable it to relate to the many· secondary blues Involved. 

A manager ii needed to evatoate intittatbles such u Ol'pllladonal issues and · ftnanclal 

consideradom · rela.S to an ovbtl dldilon. 
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LS O~tlou llaup..-t 1-u 

J,;a this IICtton. 0we ~dine ~
1
kincb at._ ~~}.~ ~,PROCTOR. 

• . ~ . . ~ ' ~. l .\ .. , .,. ,; • •• • ·• • 

considers. We also deacrl~ the hlenrchical approach. to planntn1 and control systems 
-· . ' "'</; ·, ~'!:'t 

1 
.. 2;. _., ;-,;- ~.:.:':·,.,4:;l~'" 1'1'·,.: · ., :·- ·,.-• ." -· ·c: .. ·, 

~lmCl'ilN!d by Hu and Mal 

I.SJ TIit Procumn•t ProblllB 0.tUDld 
·, 

Procurement refers to the angotng actt¥tty that au firms have Gf purchutng 
' · , . ,, : ~'hf,. ~;.•· ,.,,. · t)t:. ·:-,t't~<:.4!;.,_·· . 

materl•ls a~d supp~~• from outside aourca. A manufacturla, firm wm purchase raw 
. '. : ~: .. : :'(' -- <:.~- ~i~·: ~ t" ~ I f~'( ~.]C . ., . : .. :'d,. ~- .·.· 

materials to supply its production proceu. For a d~ (IUch ~ a aupermarut chain), · 
~.. , .<::: · . .;J_ '·- ';;j..~ ~1 -$~;\• ,~,:.- -.~.~ ,_.: · _ : .-· ''.:.J,f:_! ·';. J , ·· . :-r-~ 

. "~rement d~ • the NCIII~ al the indlv!dual llmJnC point.'- Many flrml 
' ' . " ;c, ' n,· -;--~-~; ' ' ~·t :-E ... '\ ·;- ,·,: ; ·\id~ ~-~r.-:.,.t :'. f 

(~Heu and w"--lm, for exaff!Ple).purchue padl,.UfflP't to·latbfy the demands or 
~. • <" ' -~<,'.~ • S\r C ,:•:.~~;;:":_.! ti(!'.:i;i !:?} " ,:•• (' . 

their custorners. 

In this thesis. we canllder thOle firms whole major acd•ity ls procurement. In 

~ls class, we include nc,t only simple retalltn but a1lo firml that have minor production 
••• ~ • ~, ·:", ·: • •\ ~:;.": _ J., r.'f~";C-l( ~: •'';,'.\~. k .:~ 

activl~ wi~h f'.'ISUfib~ procluctian lead tim11 ~ u pacupn) and firms which have 
, .• . · . .' ; . '" , ' • . / · "' .. rf ·" :: ·:,;' .; '"'i ,.., ' · ·,, :-~f'_/ l, ~, ·- t ;·. ":. ) . :" :'. ·.. ,,; 

dlltrlbution activities that can be uaumed to be ~t of the procurement process. 
; .:;~~- '.' ·. ,..._: .: •··,;i·.:..t··:"·.·\l :·:··• .. ~· ;;:·l,:·_t-.~·{:ir, ... · •· · , •; 

SUpport for the procurement proceu dtpllMI• • the ti8le horizon in which we 
. ·.. . ,··- ,-,;_~?1:· · tf:;"rd "' -- ~t ~ -~ ~- - . ,''/''._:;"1_,-.r-. 

hope to. provide support. Fw a harlZan of .more than a JIU, ...... n, illlaes such u tl:te 
· ·, ~: .. ;-,-r: - ·:, ;·Ile~".,?;, ~~r·,Yi t;;:i;; ,~,·-",· ··t_.~'\: ... :1G :-!;1'~~1~.: T, 1 

acqullltion Gf plant and ..,.apment aaets and faclltill cltlllp NC01111 lmporlant. Product 
- -·· ~- . . . -· ;- ~~:LL.\ -· ~, . . \ , . -:.~·· !iJ_-_.,'.> :: .;."'.B:.rl !Or; {' ·· ·· 1. • : 

line selectlon may abo be conlidered. For a very ahart horilan of a few daya to leu than a 
?,,-. :>j~ '.';JJ~;- ~ ' -":: ". 1; .. /· ·;::~·-->· .:. --:· ~-.;.: ~;y·· 

month. issues related to the detailed IChedullng of c:ampanJ operaUoM become important. 
.-~:;~~ . '-~rc::"" ') 5";:' '_, .... -~-::~f·, ·..;.:'': ~-!.•:7 rr,;f:i ,':: '.? 1 .1.~.. '·) 

For a medium horizon of las than a month to a ,-ar, we become concerned with the 

forecasting or autamer dernand, tht pllnntns .~ 111,--, •• and the purchul(II or 
1·•: . -~ ~ .. -~~ f 
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podL Thia thesil conllden luues or planning and control in~the medium time horizon. 

' - . ·. ': i . . . . . '. '; . :ii , ; -, ~ ✓' , • , ·::- --~ ,- ! ; ' ' ~ ' .' ' ;' ' --~. : 

ser,ice at minimal COit without violating constraintl that are tmposed either externally or 

internally to the company. Unfortunately, a firm can meet many problems in trying to ll'INt 

thil ab jective. 

d>:-Jn~~ ; ;r - -~~ "1 I _ ,;-: \ , 

A company that cannot adequately forecast customer demand wm 111trer a 

deterioration or ~, .nla and ·s,lb1e~lie,~{1au of ~. ~-additian, -it wiU often 

accu~u~te ~~,In,~~- :Thb.; • ._,t,,~ by~~ ~kaable space. 

a .: ,;,_;·' )
1

:::.,•, ' ~--, .. ,:;s·•:.. t:.: ',:<_ • ·;. .-.:,,' :·_.n··, .. ,; :. .. 
that should be used to hold goads that are cumntlJ kl demand. 

- :. , -~ ~,i;,{~:-r:-~:.: :: /: -; .L7.~1J .·? IJ .·.: __ ~ .. :,.··~::::-:s1;:·'°.·:, "i -~,:·_:; ;.,", t.,i·-- .-- ... ·_ r . . _ , 
A firm that II unable to pl'ldkt the tad time 'betwNn the luue and receipt or 

. - ,'.', :/;'_._" f_,''.'?'t~"< ,:L~:-: ~\~ .. f.~:l)"1~-:-", ._, -"'\e(\"'."\ "··,;:·,.:.r:.,'-• _·,. _ ,,- . .,.,, 

an order from a vendor wilt usually sutter .. milled culiomer" on1ers anc1 1ost ala. C 'to solve 

this problem, a company Will sametima tuue many sman ordin. The result is exc:eulve 
. •f ._; 

orderiftC mats. 

A firm's procurement prob~ ·can ~ Nlllllt'rram its .lnablUtJ to operate 

within the constraints impmed on it. Vendon ~-S:>-,Ply lintlb ~ aometlma 

:.~i;' , -~ . ;,, ·~.; ~A-,h __ :~ .... \·~,!. _-f~A-)_-,_\f~j 1,,/" - .' , 

impose a constraint by limiting funds available for il'lveatnN!llt In inventory . 
. ',~, I'. -;t>f'. -'.t:tJ{'; lt~ ''(_;;:_-_..,,::;; ' )➔• ,;"',. ' ', 

All these problems warrant the cansidtratian or a planning and control system. 
~ i''."!"c . _._·:: -··:;_ :,;..:'!.,,,=-:,..,, \n·:+ :·<:_i:/ffs L:,;.~-,, ~ ~ ... -

_But a firm need not have procu,.._t problema to conlAder iuch a system. ' Indeed, a firm 

may consider a system limply to maintain,~~;~,~~ With a planning and 

control system, a f'lrm will be better able to predict auaner demand to take advantage of 
: ' '~ t,: • '. ~.' 

dllcounts and economies or tranlpOl'tation when ordering fram vlllClon. Extra cuh ta made 
'f .--: ~::-i .,,- _.,:~ •·, .:rt~;.. 

available to finance other upects of the company's operations by keeplnc inventory 
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investment ~ a minimum. 

l.S.2 T .. Hlerarclalcal Appl'NCII to Pluala1 and r.tre1 ·JP• 
~ ' . !-· ··.• • . --~ : . . . ' - '··:~:. '. . : 

There are ••wal aanraachts to the dain ~ a .....,_, ... U'ICl c;anh'Ol 1JJtem for 
·· l: ,.:~ ",:.•'17'~ ··' , :-~7 /:;'" _._:_.,~~•r~~:,-.· ~;· .... -;~>-~ .. · :~. 1 

••• 

the procurement utuation. Ont prapaaal ii to formula&ie the control probllln u a linJII 
..• t.~~.1 .. ~ ~ ' 

mtxed-intlpr ~ prabln (MIP) to be~~ an-• ~ horlJon bull. <Laldon . . . . . r . . . . . . ,. ·.. .. . , "· 

and T• Jung 71> 

Several when have_ discussed the defidlndel ~ _this ~.~h. (See, for 
. . ·.. ' , ' ~ ' ·. < ' .'!' • '. ·_. ...,.~ ; 

example, ·4itnn and Hu "JI>.) ~-_,.lerh ~-¥'~:~l•':tKt~lf :~ll'II 

?ta such u fancuted d~ for ~ .... ov" the,....... ~ (~IIJ a ,-r). 
, • •• • :. • •• ,> •·••' • ... • ' ~• • • k' • -1-• • • • • 

For •eral thawandl ·t:1 -~ ·nor only do aata-:~tnn.._'.~ ovliw~ but 

uauallJ ii~ c:ompucitJanaU, ~~ to ~i~ ~'.~~,_tbe_ ~IP. _""10th• 

objectbl to the ctW I01utlon ll that lt pro~kltt ncj'~;tti ~t u,•tentian 
in the ~-pn,ceu.. 

Hu and Mal and athen{-. <Hu 111d .MIi) ... allfl.~ and _.,._ 
'. . . . . ,{- ~- ' -... ' " . _,' : .. ·. . ' ~ 

80>) have ~ a binrd_l~ ~' ,;~ "}JOl!fl"k In thil ~---!8 

uaun-, .. t~ 'Pfl~ ~Hu:.- M-.1 u tht~ ~ -~•-• P"""l'Jl,""1 
-... ,~ " . - : .- <!' ~- ·- . . • . . 

control 1,-m. 

~ ~ .,.,,_h ...... ~~--~~,be ,-de flnt, and 

that thtle be IJtlr ....S to CXIIU.C,PU\lqre. decatled ~.-l1c;tq1~-- ot derJMon .~ 
- . ., . . -._. . " . . . '. 

hu its ......... Jwdl. ot ll~-hqrtzan and ._ "1·~ Mo,re ._.,ce 
declalon1J11Yolve lo,nger horlaona •n4 lua d .. ~ Unclt ,,t: ..... (ormaJlon. ~Ith. the 

h~blcal appawh. tht ,rnutapr.il ~Jt to_~,~,~-- tech leY~ of. did,_. 
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making. Typically, upper management will influence the decblona at a htrher level ot · 

In deslplnc a" plannlrig and cantral lyitlm. the tyj,a of agrepttona required, 

the problems to be .... 'af llCh iev~ ot ~ and .;.bp mechanilm between 

t.Yela mutt be ,elected. 

For m11Uum ~ planning "problems (a horizon ot approximately a year). three 

Inell or argregatton have been tdentltied: 

ltnu are Final produc:ta to be delivered ~ the ~ They repN!llllt the 

,/rn\."1;tdl~"'~-lllf~'= :-,differ 

• • · ~ : -- ·· • .•.'-"1 i ~-.:;·• .. ~·-, ~,cs-~ • ,f - ·, .. , · '. " ,. 

Fatllul are groups al Items w1tldl·shan acammon ordering 'cost. Economies 
or scale are,~.,~ bJ ..,~ replllJta~ ~!" ~.t,,>}~. ~ f-,nily . 

. ··. . r,~s an..crou,s. ~ f~-~. ~~~~~,Rl\~ ai,,.to be d..-mined 
by an aggrepte pt.11 ta •1ifieif 'p.-~"nW.t'af'thi ijpe~levet): FuniHn 
~ to a_~ ~'1 .. l-~, ~ ... ,,~P~-~ ~ pattetns. ·' ,,·,,' \ ''ii',,,,,,.,,._' ' ' ' . >' ,, ,., .. ·, · .... 

Theae three levels of aggregation are used In COMS, a Computer Based· 

Operationa M'lh.,...:S,-m.. <Hix, Cokwfft~ ..,J and ·y~ 78>~ 'thb lyatlffl WU 

dealped u a reaateli· mot to ecplote variOua tiitlii ... to{ltaudg ~ the. levela of 

~- coMS·hal •-.t, '~ aur" • J4· a ~ 1t~b1 ptii11ntn1 

and control system. Figure U gtv• a conc:eptual overview GI COMS. 

Aher upcWffli'W.·pertad's ·~ -~~-are· forecast both at 

the type aif4 die ttttn'lffe1. ·· Tiit'typt teveltoretdu,··Jfidt .. ,+ir th• p1lnrilng hortton 

(usually a jelt}. The lydw .... '9 dill to'iti·~~-e1·1e!M111mi• erton' due' to the 

uncertatntJ or·tuture ·reqUlrtNntl it'tlle itlm lt~tl. "it' is thui -btt' ti provide a more 

reailltlc fontut over tM·pllrinlng horizon. 'ne 1im 1etet·rchcut aa'Jlrnpty a fONICillt of 
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I Read in last peri~•s usage 

Update Inventory Status 
(Ph)'ilctl Iftvi!ritoi'yi-'ArtteuM fNf;,-~ 
Order. Backorders. Lost Sales. 

't\'VaS.,le2:II\Vtbtoif),' (_-

· ,:tJpdafe deMaffll ~_.,.,,1 ' 
stocks. overstock limits, and 

:nan GUMiffles ': rr ; ' 

''. 
• • •;i'. • •. >r 

Deteti'i~IM-.,.Mtlve.._.6, 
tor each procl~ct ~ 

. ~-- ·t.•". ~~~ ' ,,.I>.~·.' 

Aggregate Plan for Types __ 
(~1'1aflm1,g-tRipetb) -- · .- r --

Item Disaggr~ation __ 
'(Item Planmrrg·~r~ ......... -

l)etailecfSttt\is Reports -r 

Conceptual Overview of a Hierarchical Planning System 

Figure U 
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next period's requlremalts baaed an--dleput,-r .... at adt-item. 

After mums thele ronc:uts, the S""1' upaaes ~ety ICOCkl. overatock limits 
i ,- I, r , - \ ), ,qi~.·; .' 

and run out times. The aafetJ:.., ~,"" ... _... -~_..•;l nmry to keep the 

probability of ICOCk outa at a d..,_ .._;;'it ~,,~: ~ atandard deviation of 

errors in the forecuta. Ovtntock Umita are maxantum illvmtarJ lffell. They are tmportant 
' 

for items which have periOda ~~ ... ,:._..,,_ .. ,-~trill to~ inventory 
.:;ut .,:· :1 

;; ~'. ·,, ~:- -" •• "" • .• A-•· ·.'1?. ~ 

levels near zero. The run out time ii the ••1 ... • itlm w1, run out tr no order ii 

plaad. It dependa an foncaltld cltmandl and mv.-, lnek. 

The 1yaten1 aolv• a ... ;..,..,._i,_.••••meten u weR u type. 

Inventories and procurement lad dm& .. it.'.. .• ii~ ldl~ull fer procuNIIWlt over the 

comtnr horizon that minimizes ~ •h4!e ~IDCJll'l'llt~ta. The moat important 
' . ~ ' . 1 

COit ii that for holdtns tnventjij:- ~ ~,1. i~~ crmtrainta, IIIIOll&I 

constraints and supplier puf4uing corutrainta. 1he •Jl&lffl 11111 the flnt pertad in the . ~ 

' 
solution '°1~f;l\der .,._nts iii thei~~ , , , , 

tn,e '~~t; ~ts~mC~~;~> to families in types. 

This is done by means of an Jlgorithm that ~I":' $hat .. ~, ~ for families II 
. , · :.s •. ·· ~.:;fi(~ i•lota' , · 

satisfied in the next period wtu.&aca1 1~~,~~i;~ ~I an order) and holdtng 
' ,· 

costs are minimized. 

Once family amounts have: ~ a"#~,::~L,ffl1,- amounts for items in 
-~-. ~ 

families are assigned. To rap benefits of joint ecanamtea or ale, items in a family should 

be ordered together. Item amounts are allocated so that family members run out 

1tmultaneou1ly. 

The preceding description is that or ·'a Jairly general planning and control 
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ayatem. In certain cuea, only aome of the componenti are applicable. The ac1recate 

planning camponent may be ........ ted when.a firm hal no -.--•n amnal canstrainti. 
- ' 

Families are not pment when ltema can only be ardend individually from vendors. 

The aggreptlon approach hu been telCld fqr, ••~• proble~ uaing the 
'. . ,.. . . .-. . . ' . : :: : .' ~ ·, .. ., . ' 

COMS ayatem. <Hax et al. 78> It ta interesting ~ note th-,t ~ obtained u1in1 this 
' . . "'"': . . 

approach are very MU' the lower bound costa ~idtd ~J ~ .t!11'. r-.~. In ....... 
'is. . . ; ,,. __ ···-;,- ,-; ,· , . .,,;_' '.. 

cues. CQ.MS hu been able to P,IO"ide a fuble ~ ~hile_ ~ 
1 
¥JP hu fatll4 d"' tQ 

computer ...... limitadana. 

L-f PNYIIW 

In the next chapter we pntNl'lt a ample_ -- lllin( PROCTOR. Chapter S 
•. , L . ··:< '-· • , : .-, 

~tatna a deacrtptlon of the quuttonnaire. In ~chapter of, we :~Y•lop a lllodet of th~ 
~,~7·• ,.D -1 • 

quattonnatre 1trat11,7. a.,. a CMICl1btl the-~ ol .~ model _ 



Ci-fAFtd 2·· 

A svsmfui@dN$tlAti8 .. 1 

,, .. ·.. .. . ·: .-,.-.. / ·· '·. -. :' -.):.:-12-.·-~~~.,.~-, }.: 1>.: 3 .t .7•-1}' ;,. ,•·~~ ~ .. ;,,,~_: t.~ .n:_, ... - -__ ,:. 
its IOhltlon: It also p11e1enterf a Nt of relfiilNmenb tor a syam to usbt the manager In 

evaluaditg·'tiie ~ltatiility ~ thatappr.ch :,~r'l~ti'1ttrili. "'[~;Jth,=ch~pter.~0

·w•' ~~rib~ 'a 
NUioh' wfth5 ·W..· currerit' ~~c,ci: the .,...t '.'•t;·•·li~~tePR6&roa: . .,, 
outlining the ex.,......_ of a typical u•. 

2J lntrodllctl• 

· · · Ad"1. Smith ii ffilUlagtr oil'· aper.tlom:.at·,1.11 ,oeck't.l~~. a ~ wholesaler 
1' • _ ,· , , •• "l., ~. , ··I••:,•--~~ •-' "'"'. ,··','•· ,,,,<f~•,:·~v-\ l;_-llcf; "L. .•,.,., '}•'cft"'f"l!'.';•;:,(•~ ~- •4',f _ _:f'..:.•'\-~: 

or ipedaftfpniducitL 'Jtls 5purduue·~·loadS: -~,ly 'ni,.1tapi than anci 

1e11a them to punnet ~ •n~f~h~cfi»tthe~•~\:.,& ctlMl:~\i~ ·b ·~ -~,~ 
activity that requires no lead time and llttle overhllcl: It aimplJ involves relabeltanc . ltems 

for certain ahopa. KBS Foods handle more than 5000 items. Demand for these iteml. variel 

acmrding to the IIUOft With peau at holiday times. 

KBS ii currently experiencing problema In ltl Inventory management. Items are 

often understocltedi an item ia occutonatly unavailable due to monthly supplJ limits 

impoaed by vendon; orden are often milsed or shipped. late. KBS has also . overstocked 

IOffle or lb itema. This hu creatm a significant OYll'head in operating expenta lince items 

that cannot be IOld Incur storage COltl or·have to be liquidated. 

Mr. Smith believes that computer control or the procurement operations of 

KBS Foods would be the moat appropriate solution •. He is -,.ctatty interuted in an 
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approach that UNI manapnent ICilnct technMpltL An ...... .,,. ... , ... tlllt .... -

PROCTOR to help him decide. 

2.2 The Seuion 

In the fol1owinJ pa,••• we praent ~u'a,- li(, .. '. kNCh'1, HllkNt· With 

PROCTOR. The complat _., appan in Appendix A. 

Ancl ~r. S,nttll, ~. ~n qo,, ~ 111,id~t~! w~,~~~~! Q.111.,-unt,s 
among your items that warrant the development ol 111....,... ~ •t~JIJN'_. 
of items and famlliel of lttffll lnl8 product types. Do yeu Mid furtlllr fnt.-matton with 
~f. tp .x-.1 ~al . 
(Pleue key in ,- or no►. m 

_ .. Thepre1,~olf?'~~~~'.u.~~tl11¥,J~ . : . 

~~.-L~ a:,ur::,~~,~~=a.,.,_~ 
long time Jloa"1-.. -...... 'e{~.·.• .... ~t~L•.~ a ,..i_ .. ..._)_•_· ..... , ....... ___ ·Ill, ... , '.·•a..·.~~··,.;;,_·-•~. ,9. ~--- •.· '° product. - ·: ·t.o•if111:1~fu..r~ -.nn,i.-.11 · --·«· - · l!i,~e 
purchur?r.tan1s l'8flind·.,Z. ~·4 'f.ve"191rt'--~ 
than OM purcllulna '-d tlnll ahlad, and ............... , • ..,,.,...,,.IIIIUt 
fluctuating dtmllld mnclittona. · 

PROCTOR au,.s fl".stlorl ti t/artw.p 21 to 4,t,,.,., tAI _,,,,_ of ""'""'1 mu,,.,_, In 

KBS FOOtls. Ala Cfl''P'' ,,,_.,., flllldull u ..,,.,_ If -~~~:U:,,.~•-, 

(17) Are there atorap mnatraintl that limit the amount of ph,-1 inYatDl'J' JOU caulcl. 
handle? 
(Please key In yea or no►. !!. 

(18) And Mr. Smith, are thin financial constraints that fCNa JGU IO .,.,.. a faArlJ ~ 



purchutng rale-eadillWltlt? 
(Please key in yes or no): !!. 

(19) Are there contracts JOU alp With lndlvklual vlllCkn which fom JOU. to define a fairly 
constant purchasing rate nery month? 
(Please key In yes or no): t 

(20) Are there supply llmitl on 1G111e or your vendon which fora you to anCidpate IOffle or ,...,..........1,..... .. · < ., .. _ ;,:·-1,-•;• .•• • 

(Please key tn yes or no): l!l 

(21) Do you carry ..... 1 inventarill to ablorb dtmand fluctuattam? 
(Please key in yes or no): l!l 

To ncltu111 tflf 'nfell#tfJ rfU4fppt1•~ ...... pltOCf"Oft fUMI tA, vur'1 ~~tr.~:,,~.~-~'~ --~ ,,~~ ,, t~ 
; -,·; ·. '"i;:.l )'. •i . l'-~\\ ~- :, •-~.:; . ~·"::·.~~.;~ .,t:;; _: ~ .·" ' '"' ' 

<22 __ )',n_· ·ttema_ tnYOW_:_M1n~--.~~~-=··.aoup,ut'~- a_ spiclal.,...? 
(thilett'lffil ~--~ •. ., ~- i~ . . .. · . . • ·, • 

(Please key tn ,- or flO): m. · · · 

(2S) Do JOU~ ~-~-«'JOUf_ .... .,.·~·~bf ... ~ .. ,, ... ~cdonl? 
(PWise key l!''~-~~ tt'.·; :·: · · . _ '. .. ,,. ' : . '_ . ·:-.: . .. _ . __ -- . 
A procurement aurepce planning madule ts needed. Thia ii '-!119' JOII d~ t~ tfae 
external constraints or the purchUtnr department an important. · '·' · · ' · ·· 

:!toc.:=i::~•~~~~-. ·• ::·· -~111' "~$•/~• .,!--.:· -~·.:.-~;,·· •. ;~•oc:•,·,.,· __ ~,-::,·:.::.-: •. -~ 

(24) an the lllllint(m!Jdt t~ aftecM bf et.;fif1i. ....... ~u~ 'into 
. roduct tvma~il~.m)-. .. t.pcr ... ~ir;~.~~ .. ·.• 
:m.)?''' ".'.~r;-::"~:~ .. · _, •i\f;t • ••' :· ·,•\,> ': :C:f': ·,i,:" ·_. -'P7'', •' .,~--: :~t•:'~'!'-. ' 

(Pled!'key 1n yes or no): 1 

(25) Now how many product types are there? 
• , ' •. <'I>, ~· )'\ . . . ·- •• 

, .... •11et one or e1e-,.,.,..,. 
ltmthanll 
2 between II and 20 
S between 21 and 50 
4 betw1111 II and 100 
arnorettua-' 



( 

(Enter here): 1 

N °'"' NJtJI p ROCTOR MU coruut-, cltMls .,,.,, _,,,., •• ....,,, .. It tUtlfll .•• 

tnconsUtfflt'J HIIHln t4' .... ~,o(~'!:~~,,J!.,liPJJ·2.·" '". ,.. •. ~~ ....... •. · 
"ll"fGUoff. Mr. Sldtle (fib tAat tAI ftlallNr., ,,,,,, ,,. ..... , •. ~,_ ~ CMflff 
,,.. 1lUWIHr of ffJ'lllllw. ' 

Mr. Smith, I think I have.~ an error. 

The number of product types exc:acb the number ol ramdla 

You may,~ one or. mo.r, of the follpwq. 

1 "betWIIII 51 and 100", the nsponll to question ti~ the number of the 
proch~.ttfP'S,of U.t, pu.~,~. ,,;: ii;~, .,:, .• •. ,'\.:,\,1, ""'., . · 

:.:::: !te1,f~i::-~~~-...... ~ ...... of the 

(Please .MJect one or more): l 

So far the following will be chanpd: The l'llpGftll &o ....,. II CDIIOlrRinC the number ol 
the families of the purchulnc dtpartment. . ", :i 

Do you want to chanp any mare? 
(Please key in ya or no): n. 

(15) Now Mr. Smith, how many famtlill (craupa ol itllrnl) are diedl 

Please Mlect one of the following: 

1 less than II 
2 betWet!fl 11 and 50 
S l?«W-.n ~. and 100 . 
f between IOI and 250 
5 between 251 and !00 
6 more than 500 

(Enter here): 1 

PROCTOR a«1flts tAI CltMff, Prn,ow 1Nl111,_,._ .• ~.la<l'-7'Qlt ~ 
to co,ul4l,r tie, •11'•1ct1 /II• m dall. 

(26) Mr. Smith, do you aamntlJ hP•'.an ..,..., ...... ~ 
(PleaM key &a.JI$ er no)a'.l 



Mr. Sfllltla tnt,m,,f,ts tM us#lm to,,,,., mfortt4tln ""'"""711 punoru 1' 4flfl 2,. (W, 
omit d,tatls to saw sf#IU.) Ntttu ,,,., cAa111 _., .,,. corr""7 _._ 

Qpestlon 15 
COIICII ns the number of the families fl. Pol'thulnc ·dep.rtment 

responli: -·-··and., 
QJ,estion 25 

concerns the number of the product types or the purdtulfle cWplrtment 
response: between SI and IOO 

PROCTOR. CORtlnl&U tM Sll#lm... . 

It ,mut Mtffllll'M •• •Hrt,,,,.,, ffiU ""'- Mi.,,_,.,,,,,.; dMdo,a f,,r tltl •lf'ipll fll4n. 
T it,s, mtn tnto en ,.,_,, of. tM __, of .,,_,,s r,ptrffl. _ 

" i-,,i •. - ,, _, .,, • 

An ldSlffi;I "''"'~' Jll,,n ~ ~sJmllit4~ !'U'r" ,_ -~,,,.~ anms. 
(26) Now Mt. sw.tdr,'•dd'JIMflmitiitJ liafflft ............. ~? 
(Please key in yea or no):!!. ' •·· Tc' ,, <'.·'· . 

(27) Mr. Smith, can you rtve an eatimate or an appropriate time ·llorbOn for an agrepte 
plan? 

Please select one of the f ollowlng: 

I less than 8 months 
2 between 6 and 12 montha 
S more than 12 IIIOl'ltlla' 
i not known 

(Enter here): ! 

Mr. Sfllltla tl«td11 on • Aortzon of: I WIOfttAI. PROCTOR luws tMt cs ~- of at l«ut • ,,.r tJ r,qutrlfl ·-uaoultttu .,, r11nt (u, pu#Oll 21) ~:~tlii;mor .. . 

Mr. Smith, I think I have detected an error. 

A time horizon or leu than 6 mantha II lnappn,prlate for a lituatlon with seuanal 
inventories. 

Y.u may chanp ane or .._.of-the following. 

I •1eu than 6 months•, the answer to question r, about the length of the horizon of the 
aggregate purchatlftj,,- 'fllht ~ .,_tnNnt 
2 •present•, the anawer to qtJlldan 21 about IIUCIMHnveModel tn thepurchaling 
department 



(Pllue select one or more): ! 

PleasetrJ.~-,, .. , . . .·· .. · ·. ,:.1,~: . ,, ._,;: ... '" .:,·. 
(27) Now:Mr;~~'~·""·~•u ...... ot:~ ....... ~~(frfl'L annPtf ptur·· - . ' . 

,..._ ~~ one af Ult r-.1n1:. : 

~=:=mantha s more than 12 monthl · 
f not known 

(Enter here): ! 

Mr.S'!!~C~Jl~!"•~•~A!-~; • .,,,.t~;~.,j-,:i~fa Cl,,,,,,_ lffTo '1 .... 11 ••• , ,, .... '.~: ;. . • ,· ·· i 

(28) It ii common to do ....... planning with a JIii' harbllln. la It alt -··...,.that.the . ti"'~ ~,•~-~.,,,...._IDJtl?, ., ... , ',·, ,. 
(Plllde K . lif-.. ... •'-· '. . . .. . , flf ·~. . -,~,- , ' .•. 

NRtla ltkA tft1,•·· . ' ., . ..-:~~:f;~-;;; r.~ . . • ·Jllidil::·: . .. . .. : . Mr. SfflU/a ~,.1ac>1_, .. dld4t .. , ··.· · .. , "'. • .. "",-,,,,,.···.· .. •. 5.· I.ft.·.•-.· .. ·-/._-~.•. ·. :,. :p& .... ,~_ .... _•·.· .. ,.U. p 
(29) w:U t1me'~)~E;! · "·~ ~.-....... ~ •• -~1· · ·· . · 

I I calendar week. 
2 2 calendar weeb 
S S calendar weeks 
f f calendar weekJ 
5 I calendar month 
6 I calendar quarter 
7 I calendar ...... 
8 5 working days 
9 IO working days 
10 20 working days 
II f+5 week dlvlsian 
12 I don't know 

(Enter here): 11 

(,0) It ts common to do aanptl planntnc monthly. la it alt ID....,. that the\,._~ 



be divided into I month penods? 
(Please key in ya or no►. 1 

28 

PROCTOR d«ld,1 tAat e111 LP,.,....,_ ts mfltUIM., ,,,_ Uw ;1ttwlt«l ...,.of 
Nrtat111•.Wf•"'1t1~tll a..,.il"""-11 'f,r tl'.'..,.if(WliM11 ""--',m wwt 
cor,un,rctal LP cod,. 

A procurement aggregate planning module ls infeasible. Thi n!UOftl ror the dedllon are 
that 

I the average number of the variables of the agnpta purdt~-'g'plan of the 
purchutng department ii mme than l!OO. · · ' · · · 
2 a procurement agnpae planning module ii needed. 

The number of variables recautred for the agrtpte plan maka it mmputational\J 
Impractical. The pcmlbiUty al agnptmc time perlDdl In the pllnnlftl horizori ar further 

~~11.:.~:=u41;·. di·.....-~ '"·~~purposes. 
Would you like pradud aanptlGn to be mnaAdtNld for this l'llidn? · · · · · 
(Pleue key in ,- or no►. ! 

Mr~ S..Ula r,p,1t1 tldlt p,IIIO'II 29 t,, r,csW. .411 ,_,,fitiu -~ it/ttl .~f'U ti, • ..,, 
of 'IIGTttlblll rfftdrtd for t/w "ff'#pll /llft. (D,t,d1 atf....,, *• 1,-l,:J . 

So tar the ro11owtnt 'lrfnfbe di•·:~ ·· . ' :.;'"' .,.. ...,.,_~ --~tn. theJtme 
pll'l<ld dlvlllon !" the~~~,<~~· . 
PROCTOR rltUls t/tf p,ltlM. .. , 
(29) What time1 perlDdl do JOU tldnk JOU should 1111 to cliYide your timt horizOn? 

Please select one of the followiflC: 

I I calendar week 
2 2 calendar weeks 
3 3 calendar weeks 
• • calendar weeks 
5 I calendar month 
6 I calendar quarter 
71 calendar semater 
8 5 working days 
9 10 working days 
10 20 working daJS 
11 <f--t-5 week dtvlalon 
12 I don't know 



........... ~··~·· .. ·~·· .. ·~···••.,~~~'"·~~t.~,,.~t~•~·~~~ .• . '~.· . i 

: ..... j)ci '"''. •••. ·, ' . , .. ,· 

PROCTOR rltUnU to us~ of n .,,,,,_.,,_ .P., ~i tlit'Jllitldl.:, · 
,a,, fo,-.sttnf sw.t,-,, u """""- (It cnt_,,, _Jt_,1,.lt11r_JJl,rt..,~ 
,,., 1111•) "" .,,,,,. ,..., .,,,. IS ,.., _, 111/Jll:ftJlt ol'..itfoi' ll. ""' 
of 1'tOtlll t/tat IUUt H IUM, . ., •; .. . . ., 

,'!,' .· ,<':)(:;;~;., <., • : l ••". • 

A procurement ag. gregate p. Ian. nlnr module. ". feubk ·The.";"'_._-~---"=··~-_' •~--,,,;;;_¥:-_,.that lthe averqe number of the varlaba of the..,..- · . ,;; ... ; . :,)t-~ ,. 
purchuing departmmt is nat more than l!IOO. 
2 the averqe number of the CGllltl'alntl al the..,... purchPing pluJ 9',-1~ . "'' . 

purchutnc departnMnt is not more than IOOO. 

.s a ~~tJ!»l~~~--ja~. ,,, a ptol1i~~1ptii1Jic~m ,:: ,.?~~·,, ·•··, .. 
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In anot/a,r ~r~_.of t~s~~•l'ROCTOR.~i_•l•.•fftlftJ"t~tora ~ui,. A ,.· 
.,.u1,:11ritW'~wla' __,, ,_.,,...,ffl ft~-·~ I•~,-,.,. 
••• ,f ititiii'llri ••;t,Mllii#,r if:iAJ ~·JW,~t11,I~;; •, ~•l . "'°"'" tO Ttflll1'• ... a,,atnl, ... , •c.: ffY. , ;'.y> ' . f,J'J, ·. ' .. • : 

(ff) How would JGi1 charadlrbt the. ,arial,l1tty of your purdluing 1eac1· tifflll for most or 
JOI.Ir pure~ •~ 

' . : 

, __ select one of' er.. toUoWw: 
. ·' - . ' 

I very constant 
2 reasonably cpnltant 

s· fa'1! -~·· . · • extremetf·ftftabte 
(Enter ·11ere>. l 

(-i5) Now are the Items that•~• ·fftlibll lad~~·~ •~ire cbe control? . .;, .. /. ,,,, ·. ,:. '• ,v· ,· ' .. 

(Pleue lr.ey in. yes or no): m. 

(48)Mr.Smlth can' . ~• "ant-..cltht~#' .. ·. iWM~hatare .att.-~1ta.,·•.~····.·•.,:,.·· ,.,;;,,'·, .. ,·;.:.:··,~ ,;, ' <P• 1.f r,f i *•f ·~i · .· · · · ·· · · · . . · · · · · ,, . . , '.,... ' 

:=~~~=:::v:=~ =dtT:.i.\wG.=~~ 
l ~ ~ ~ '1 --. , ·" ,.,. ·~ o < - ,: • I<, • , , 

Wala l«ul """ d1~1, I,-_, forasttrlf-, l.f ,.,.,,_ /11!,0CT_Olt ,,,_,,,,.,,, 
"'~- ' ' : ' ' ,: ' ·. ' - :. . . >~ '; ' • ·.·' • 

(-t7) Arid Mt. St1ldr. ·c1oes t!M- r.d*N 'faflabtlly dlpllld •nt. arder llzt? . (Please lr.ey ln yes or no): !!. 

· (ff) Does rhe_ lelld -~-~ ~ on tlie aeuori? 
(PleaR iey ~n· ~ ·o,, ftO): l!! . . 

"~ ; 1 ' • 

r::~:.~"t ~.,, =~-=----Yllldon1 (P:~~l.7,~:~~•;f\O~ #. ~ ' ,; ' ;~ ":.;;,,~,.,~,· ~~t~,•.~, ; ,; ' 

(50) M,r.:$tr,1\th; do JCMI. i,. h~I reconb of~:~ 
(Pleai!' tefln ya or ·•►.,m_ · 
A for«tUttn1 )fJJtii·tJ;i/161,d,11 #llu sltUMllll tl,~ llibfatl ,_. ,,_,,., r«orfls 
ar• IINllabl•. 
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. A lead time forecasting module is pouible. The reuan for the ~ ~ .~ ~ 
dependencies are present Concerning the details fl a campan-.c ID . 1111d tame · 
determination: A lead tlmt fONICUCing ayatem ..._... ........... f« ...... ~ ,-.., .. ; 

........ 111d ttme.dtplnclaldtl. n.11111111 ,.......... ... . . . ••.~·-
_ 1, .. ~ r~.~~ .. ~--;·· .. ;, ·•··;",· 
2·......,16d •~,•-~•-. ." , d \ 

P ROGTOR not1J tltot U ccmut 1Nlut1 n,.,,,,,, ;., ""1 ,- ttfllff'm,e, ti 'do,, not bow If 
ltmf '- mu unu .,, ,-11111,; ( It """""1&M ,_, '" #CtlU ., -,· ,_ mu lt""f,,,,., 
Ktalnon •Am U 171W1Uplltl 1111 UClllll'J ,( • lflMl, ,_,, ~~ . 

A dedlion concerning the type fl a module for Jone 111d time .. ,.....,,~.-...be · 
made. The reuon for the dtciaion ii that It II,_ known ------:~~:are 
pNtNl"lt. . 

................................................................ 
' . : i .·. ' - .• ' ,~ . !':- ·-. ·: ',. --~"-' . .· _,·~..:; - . '·.: 

P ROGTOR ltlU ctr11,,ZIUd tAI tnl#lll ·ffillUnfMt'f.l,t,- II,, ~'. elc tJ,~ .,, .· · 
control "I''""- It Tdl&nll to ,.,,,_ atl aw ft1t'f,mw ~: ,,..,,. ,. ,,. .~ •. 
for _,,a,a,11; INlUIIOrU ca 61 .....,,_ ... 

Mr. Smit/a tliitan '""' lias•, lJ'n.u lo • ,.,,.. .f;t,ii•~~~ Al, 
TlflUStS tltat ""'"°" ff ,,, , .. ,.. . . V . • . .• ' • . . 

The current question numbers ranp from I to '12. Plllle keJ in the nurilbera corresponcHn1 
to queatloru whole UIIWll'I JOU wish to chanp. , 
(Pleue k.ey them In): 11 

So fu the following will be chanpd: The responN to •••~t~ ~-~of • 
V~lJityofthe_~---of'CM~~. ,,, . ·· 
Do you want to change any mare? 
(Please key in yea or no):!!. 

Do you wish to delete any requests? 
(Please k.ey in yes or no): !!. 

(ff) How would JOU characterize the vulablllty fl your purdlUiftc "" ~.fO{ m01C of' 
• I 1,-!t ~ • -' ' .. C 

your purchuld itlml? . , , ., . ·>. . . 

Pleue select one of the following: 

I very constant 
2 reasonably conatant 



S fairly variable 
If btril'MI) YUilbte 

, ·,-. ' _., - ·:,:,.:-

(Enter 'ffete): ! 

!",:-"..::! ~-:== = ~~-6\Ifl.ll''-~~ PROCTOR 

You are at_top lf!el ~11.U, . .,.aectOIM a!, ~,t~tnc: , _ 
l . . ""' • ; . , . ~ , . • 

I quit 
2 continue 'tht lll'Mlylb 
Shelp 
~ chaftP uuwers 
5 affllattil tu tfte UllJIIW ·--

(Enter here): 1 

!°n!~z=1.:¼==..:F •~ -•~• ...... lad 
Do you want to chanp any mon1 ' 
(Please key in yea ~ ~): fl 

' :· . - . . ,:;· ,.,. ,., 

Do you wish to delete anJ requeata? 
(Please key in yes or no): !!. 

PltOC'fOR flliutmlltlm pdll'dft·'#. . _ _ _ ·- __ · 
(ff) How would JOU characNrile tht~ « ydlff ~.~~ tot mott fll 
your purchued itllnl1 · ·- · 

Pleue select one or the following: 

I very constant 
2 ~blf _constant 

· S filrly variab1e 
-t extremely variable 

(Enter here): l 

(-t8) Now Mr. Smith. does the lad tame vartabtlitJ depend an the...-.? 
(Please key in yea or no): !!. 



SI 

A l,aa ttflll for«c1ttr&f JfJSlat ts ,,..~, ,,_ ,,_, •• ,... .-1- ,,., d,~s • .. 
NIJl#,._/AIIIHll_,,,,,,.d .-r11•■1--i1arf'I• •• ,....,,__, MIIIIJIMrt , 
GUfflMlffW..,,..,, ,_ ,_ ,.,,_,_ • .,,,,...,... ••• 2111u••--1••-· · · .. """'/lffUMI ruuurstotW; ,.,_, '""',,.,,.,, .,,,w,. ,,...., ,..,.....,..,, ,,,.~ ·· 
outs. · 

('7S) Now do·,our v ..... , ... ..,;,1112•..r IIMl...,_a#ltll•t,--·. · 
(P ..... key In ,.. or no): Ill .,, ' ·,• ~ e 

(7-t) And Mr. Smith. whllleY• the purchuhlJ 111d ... .la••.......,., a aafetJ lad time 
can be added to the av..,. lad dine to lab• 1111111t_, ---••••ot1h1t Wldt. 
llad time calcullttanl. Do you faYS die adclltton of a llftty 111d _..., ···, ;·~' ,._, · ' 1·" · · 

(Pleue bf an ,- ar no) a 

("11) Are there quantity .l'lltl'k:tiarl, auactatld wtdt die IIIMl'IWJ 1111d tlml? 
(Pllue key in yea or no): I!! i ···"'' 

('76) Now Mr. Smith, II there a price lncreue 1uodla.f with the ••ar--, .~ __, 
(Please key in ya or no): m, ? , '.,•"" · ·· • , .. , · · 

Concerning the details of a component to handle llild ti1111 ....... _,"-',~ time 
should be added to ,our bllt Clll'l'81t 11timate fl tlae ........ t••- --'.tlfdet 
amounts are to bl......._._ Enllrpnq lllld, ....... "-• 11a,liliJ1d .....W. 
unexpectedly stocked out. TMa if NCUJf...., Inf •• a p:-tlJllrrf Dlffdionl 
are present and ,au dedcled dial the_,.., ...... ffl dlll ,- al ■ 1A1t1' t itMMfrft 
approp~te. r:ri'?ctf'i".', 1i,'lP ·" : ;, ·1 ' 

P R.OCTOR. /aas notAmf _,, tt a: a __, ,.,,,_ ....,,...,..,.. 

You are at top level. Plllle llllct one of the followtn&: 

I quit 
2 continue the analylll ,,. .. :."'•" ............. ,;,·,:· 
&.......,.the....,. 

, ' 

M,. SIIUi fl'._,.;~_..,_,,_, • ., ~ 11•l•t--lM'.,_,.,. lilW . 



11fUIStS I/tat f1USIIOn 29 H rfOll&ltl. 

The current q...-,.ntllftllert range from I to-71.1,__ key ln,thl-llUIIIIMn aw111poncH111 
to questions wlaote, ....... ,.. .... chlnp.. 
(Pllue 1'ey tlllm 6ft): ll 

So rar the ro11ow1nc will be changed: The anawer to qutltiOn 29 about the time period 
division of the qp 11111 p111I ,., ,.. :II tlll.flf 111 11111' dlf •••• 
Do you want to change an1 monP 
(Please key In yea or no): !!. 

Do you ... to ..... .. ,,..,.-1 
(Please key In yea or •:t 

(29) What time periods do you think JOU should use to divide your time horizon? 

Please select one or the following: 

I l calendar week 
2 2 calendar weeks 
S S calendar weeks 
-f -f calendar weeks 
5 1 ~lendar month 
61 ...... .,arter 

71~•"·----­.6,,wk ... ,., 
9.&0·werking,d&JJ 
10.20....._d_,. 
11 -f-+.5 week dtvtuon 
12 I don't know 

(Enter here): l 

Unfortunat,1,, Mr. SmttA for1ot 11"7 sue,\ cm •11111at1 11111 ,,,,,_ NS cAosn: on LP aHU 

tn.f «utbl1 unl,ss ttrlll (Jmotls or fmtluct '7/JIS could II, •ll''I"'"'· 

A procurement aggregate planning module is infeuible. Thu u becauae the average 
number or the vartables or the aanpte purchasing plan or the purcllUHlf•department Is 
more than 1!00 and a procu1ement agrrepte planning module II qHNd~- Tlll·fttlfflber of 
variables required for the agrepte plan makes it camputatiOl'lal impractical The 
possibility or aggrepttng tame periods in the planning horizon or rurther aggrepdng 
product types should be canlid«ed. 

In claanflng tAI 7lPIM' of,,.., f,mods, Mr. S""',\ •ffldltl ,,., nallllltton of,,., f«ulbtlU, of 
•n O.ffT'P'I ,_._,,,,. ,.,.._,,w--,,-,,(ecfiatnfU#·N11p~.,,.,... lfn 



(SI) It ii IOIMtimes ....rul to ..... ltllm up to the product lnel f« ....... ~, 
Would JOU like praduct agnpdan to be malkl ... I• elm Nlllll1 
(P...._ ~ tn ~ or nm: Jl. , . '-" , '. , k ; •. ti , " 

P R.oi::fO~. r~ ,o ti,)0'9·... . 
'. _·-: :·•..,,! t·';i 

,.,,, '· .. ,'•["t_.,, . .. . 

And M S .. : · .· . . ' ~.i''! · ... ··~ .;; ·,,ol•'-,.. )i: · . ' · 
.. t~ ~ ~' ~'!~;'°" .. "'rl.,.~; .... ~ ..... , ; "l9', .;::.}IJF: 
14'a1t ,· 

2 ·tin• the ~IJ.•la 1'1i'elp ' .. 
•. c~r answers ' 
&·~~·~~ 

(Enter li.~►-1 
PROc:rblftUnUIN4 • ,,_, . , . · ,.·,n.,,,, -~ •. ;' r,:- ,·>· ·, •.. ,.; .. -.,, . Mr... . . ·.: 
I ,. ffj{a~····,,,;,d~~1..~- '1:£.,t,.~-... Fn~ !:! • .. ,~ ,'.'1;"' ,,; ., ~; y1'¥ ,,, ·,·· ... ,,:'""• .' •' ... :,.;,::, .. : ,·, ::".<2!·;:.·:•: ·: ~ 

The current question numbers range f~. l ~ 76. .. Pa.e.~.-Jha~ ~"" ,, 
to queationa' whole answen yau wilh to ebinp.• · ·'"'· ···· ~-~ .. · · ' • 
(Pleue key them In): 27, 



So far t~e. ft?!lowlng wlff be. changedi. The 1111"" tcP. ~ • 27~""the .length of 
the horizon et ttit · . · ~.u ... mt ot the-~.;.:..,,.__.._... : . .....- .---·~ p. ,. ..... .... .-.-. ~ .. , ... - .. 
Do you want to change any more? · 
(Please ~ey in JeS ~ no): !!. 

Do. you wish to delete an1 requed 
(Pleale iey In yes or ,.o): n. 

(27) And Mr. Smith, can you cave an ~ al an ~ time h9rtzon for an 
~tf.elan? ·. . . ,_ . 

Pleue select one or the following: 

I iesJ than 8 ffiFJIUhl 
2 betweefi & aric1 lt months 
s mote·ttian & .€hi . 
-f not known 

(Enter ·lleN): t 

Th ntiluattons /taw not CM'l&fM. PROCTOR s,_,,,, r,af(ln,u Us fWnllnu naluatttnu. 

A pfadirement -ca·•••• pll11ning moc1u1e 1s-1nt~ Tr11s 11,~se the~~ 
number of the variables or the aggregate purchulnf plan or the purc1wlng department ii 
more than 1500 and a procurement aggregate plannine module • ~~, ~ rt~ of . 
variables required for the agrepte plan makes It mmputatiallalff lmpncdcat 7he 
:=:~::Sl!..T~~~1m~~~ 
forecasting in the purchutng department: The demand for praduct types, nan~J~lies 
and non-family non-type ltlmt should be forecast by exponenttal smqat'1tqg.,Thesff~ 
may be dlsaggrepted acmrcHn1 to the relatlve annual demands ormemben. Dernal,4, Cor 
slow movers can be forecut by aponenttal smoothing with a small alp~!♦ This. ii ~u• a 
component to handle the foncasttng of seasonal ltlffll ta the ::a'!l ~~ta. 
needed and a module for the forecutlng of seuanal itlml ls _ · ·'ana· a mmponel'it to 
handle the forecuting of slow-movifll items In the _purchaaing -departmmt it ntfd~ apd • 
component to handle the fonc:utlrlg of slow-moving illl'III ta the parchuinc depaittnlnt ii 

:::.•;:~=-. -~-~-~,~-~~laf~,n the purd\ulhsll•· · ,.,~. .~..._.lllij. 1'h1sta ~111l'p;oclii~t-·ignicate··· - . 
planning module ls inf euible. 

You ate attop level P1eQe llllct one or the following: 

1 quit 



2 continue the analylil 
3 help 
-t chan11 answers 
5 IUmmarile the analyall 

(Enter here): t 

Mr. S1111t/a rnantbfr.r ti,at IN dU not ,,-,r, w/Nt/wr .... ~ wr, /1'Unl· H, 111>/H.r 
to r1111DW t/N mf «udltllt7 ntlutton 6' C0111fll,t"7 ,,,,,,,,.,_, ,,., ,,,.,.._ 

So far the tollowinf Wllt-::t.e drmpl: nt ,.,... .......... --- Y~dor 
contnletl. 

PROCTOR. contmau1 IXIC1&tlon. ••• 

NtlllU IMlt tltU ..... _, . ...,.,., • lff«ttl!J tAt •ll1111b1L si' .. 111 r. 141,__.,_ of 
C9111trc111t1 ""1 .,,._.,,_,., ..,.,rcru"U ,.. • .....,.,.,,.u, ._, ...,_.,,.fllJM• 
too ,un,· ..,,..,,,. .. n. ' . l ,.• 

(19) Are di .. contl'ICD JOU ap witll llldlYihtal , .... ,.wlll.1f .. :,- eo dtflftl a lalrly 
canatant',_...• ~.,.,: .... J 
(Pleut ltty 1n;,- or ne) I · '> · 

You are at top level. P191t1:1111ct one ol the ,..._.: 

I quit 
2 continue the analJIII 
Shelp 
f,c1.a1,, ...... 
5 summarize the analyall 

(Entar h_..►.1 

Mr. $,,.,,la p,.u, ,a,s 1• -, ,.,,,.,...,.,, .,_,_ W•A • ll#lf,,f..,ltl,1M :•-.S 
~-t/wtt ·tl,m u -- ,,,.,. .,,., ·-.... ,. , ......... .,,..,. .... a.,,,,,._.,.,_. 
rlfU,IStl Cl C,,_,, ,. fl"'--~IJ. 

So far the fellowtng wtR bl ehanpcl: The a...,• qu11M;a11t • -Ulill the number ti .· 
the produatypea:_., . ._ ,_. • ...,...,... · · 

PROGTO/t...,..ws fflClldn. ..• 

(25) And Mr. ·Sm&ch;, how-, praluct typll ue lhlni 



Pleale select one of the following: 

I las than 11 
2 between 11 and 20 
S between 21 and 50 
-t between 51 and 100 
S more than 100 

(Enter here}. 1 

PROCTOR r--,,.,,.n nlfJ .,,_,. ,q■•-•~ Jt a fl#,,__ dftl&ffi"~ HIIIM. NOIIU 
t/aat tJ&. t,robln& ts ,._ f«utbll h&I MtA • dtffnnt ut of..,,,,,_,: tJ&. __, of t,rodw:I, 
t,fHs Atu dffl',csltl and tM ftlUIIM' of""" ,,,,.,., Au _,.,_. 

A procurement aggregate planning module is feasible. Thll ls because the a verap number 
or tfte • ....._.,,__.,,,tis•flll'dllwllil ,...,,, .... rr .. ...,,. ...... ..,. 
thml800· ..... • ........ ,~ .. ----.,,- , ............... ,...'fll; .. , 
purchasing department ia nat more than IOOO and a companat to handle mNdll.,.. '"', , 
forecasting ii poulble and a procurement agnpte plaftltinl lllldule ii needed. Concernln1 
the dlMlll flfi•mod•Jfs,1111#1 in.tu th1•1• ........... d"•••• ,l'IM,.·. 
demand for product types. nan-type families and nan-f ......... ., ........ Upe ry •. 

forecast by exponential smoathtng. These forecasts may bed .... ,.. ........ tlJe 
relative annual demands of IMfflbera. Demand for llaw movers can be forecut by 
exponentla1 smoothing With a .. n • .,...Jtl'llt •••••lltlr'llllllfllltlflTA -.. h: 

I a component to handle the forecutlng of ..... , itelna la nteded and a module for 
the forecutlng of aeuanal items la possible. 
2 a component to handle the forecutlng of slow-movtnc "-'~•••llll• aftd a 
component to handle the foreca.tdng of slow-moving items ls possible. 
3 a procurement ag1'tple planning module la feuible or a COlllfl'8■1 •·--It joint 
ordering constraints ii fiuible. 

A component to handle product aggregation ls needed. The reason tor the dedliOn • that a 
procurement aggregate plannlnf module ts feasible. A component to handle product 
d~11JAllM~' TIM'fi .,.._-,_ 111 ;:111Mtaun•t• ... -~ ta. 
neecf41d ~ ptJ!A11••·'1·F WI 11 ,,. ...... ·-·fw llllilt Gencaniinf .thlf,.41 ..... nf 
a module for product d ........... : You should • the l.••••H•J-1 , ,.- ·· 
duagreptton acheme in allocattng planned praduct type prGCllftlffllft amauncs to family 
and Wdll._tlf ........_.al:l,11 ...... ~ ... , • •• ,._.,__, .. ...,. wtth, 
setup and holding cmt1 such u yours. This lltltrn neait.1 td■ll- .... _,:dlittlat11•"'"' 
in the purchutng dtpartment II needed and tht ....... talldlJ atlCI non-family item 
ordering coat or the purchutng apartment ts more than UlO •••ra,IIICl-a,...,_.t . 
l.ftl epte planning module II ftuible. Concerntnc die._. of a campantnt to handle 
product aggregation: kema UICI f'am&lllll~•• lif .• , I !?ff,........._ and 
demand patterns and that are IUbjlct to ·memal aNlltrlinll ._Id be agrepted into 
product types ror purpo1t1 ot ..,..te plannmg. The .... for the deduon are that 
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I external mnltralnts are present. 
2 a procurement agregate planning module II flUible. 

Concerning the details of a procurement aggregate plannffll module: Procurement amounts 
for product type,. non-product families and nan-pradllct non-family tNms that an sub Ject to 

=~~-;ue~~~~,c~•atr'~ ~:ii 
because a pracu11111att ....... planning •:~" a. .. ~••-~JtW.,wrnaJ.~fl ~. 
preNnt. . ,·, -

You are at tap level Pllue N1ect ane of the following: 

I quit 
2 continue the analJSII 
'help 

: ::':' analylla 

(Enter here): 



GHAfIU.s_ 

A PESQRJPIIQN Of THI OJJPDQNNAIRE 

In thb chapter, we provtae an overview a( die itn.tec, of the, quesfonnalre as 
' 1 ·• . . 

well u a detci'lptlan or II uncferlylrif structure. 

S.l Claulfylnr The Firm 

The first step in the analysb b to clauify the firm aa:ording to its activities. its 

degree of centralization and its size. This claslifkatian determillel: ·'" -"7 t,b .be UMd in 

the investtptlon. 

The strategy for the analysis b determined primarily bJ the activities ol the 

firm. Possible activities Include any combination of purchasing, manufacturing and 

distribution. (Notice that the purchasing activity must always be present since no firm Is 

self-sufficient in raw materials.) Distribution affects procurement by creating unusual 

demands for goods: individual stocking points occasionally decide to hold items Independent 

of the demand of their customers. In such cues, the procurement department can find It 

impossible to predict future requirements. Issues such u transportation costs become 

Important when distribution activities are present 

If the firm's activities include manufacturlnC, llpll'lte purchulnc support II 

feasible only if demands are independent of the production proceu. Manufacturing 

situations with Independent demand usually Involve simple one step proc:eases like the 

manufacture of coffee cups or the packaging of pills. For a situation with complex 

production sequ.,c:ea. even thoufh the demand for tlld items ii noath and pndlctable, due 



S9 

to exploaionl and assembly lead times, demands for raw ....... wlD be ,llmpy and erratlc 
·, ., ,,. -

- 1 t _I ~ \ 

(dependent). A material requtremmts planninC 1,-n wtlf;dlliHNt. Nlqlljnd. 
,fl ... ' 

Another iuue ii the degree of centralization of: .... deciaion proceu. With 

decentl}lped control (teveral departments Gllltrollinf .. lar lilml)t centra..,.._ can result 
- . ~ .. 

. , '\ : 

in d~ C01t1. ~Ing dtpm1rnlnts ._.IIJNIUb 111. avinp In pa,...,~ avi"I in 
.._;· ; .. \ '., '.-'" ': '\ ·:"~ ~ : .... ?' 

< ('- ~:, • • • ~• ' l \ iii ~.e ' • 

. inventorf ,inveatment il''pouible whllf there•• an overlap In ._,. .,.._ hal'Nlled. Thert '18 
• C < ~-. .' • ..,_, 

~so potential aavtaga in ordering COl~·and ~lble dbcGull~\,elultiftl;fl'Offl th~ jPtnt 
. :,c· "\ ,_. •· 

ordertnwot. Items.. 

The thkd illue la pNlblem i&e whicl\,;Js IIIIUUNd In cer;. isr the .nucnber tA: 
~ . :i:. t·~ .. . 

) ½ 

items handled by the ffrql. Wkl """"· .... - of ........ ~ lmp111ant. BIil 
, ... ~ 

if a problem ii anal~ It may bt_lOlvtill)nln..., ar by IIMu ,,.....,. tlehniqUGud 
l - -· -~ , : ~ . 

~ luua of~ do not arbL 

There la a :diffenjnt problem for 11eii• ~ o1 ·the,e buk ~ 
,. '- " - ,. -

~· . . ·, , ~- :--~,. :._ L 

And each "°"""' ln!Oiv• • dlfftnnt methodolasY:-1n --. ...._ we have conlldtnid °"'I 
~:. '/. .,/ ~ ' .. • \ p.~ ' 

one branch· ol-the tree of ,-able attualionl. We ... tilt ,.).11-. .. ftlt 'a firm whole oni, 
·. ' . - - - ,/.; •, . ~ '.'. , ,' . 

activity ii pu~. wt, .. l?aa ~ ~ of the p~~~ J'nxea and whidi 

handles a 111bstan.l. ~u~ of tsema. :,,~ .,,., ~911-t1ti1;Jhl,11m .tir the ,f81t of this 

dilclluio,n. 

3.2 The lnvatlJation• O.tllned 

Figure S.I ~tes the underfytng ltl'UCCUre ~ lie ~ T~: figure 
-v -· .t 

5'< 

shows the kinda or facts that an involved_\"! the tnvllttpticin·and ~r ~hip. to other 

facts. A clockwise traversal of the graph will reveal the overall structure of the 
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family anr91atlon~ external ~atratnu, p~-~, ~~tlon~J•~r~m~•lt •~~1~t~ 

characteriltia, vendor dlaracttrilticl cmta illYGIYed ill~-~·~-·~ mcl 
. • •. , ' . ·\ ;,_ - ,,. ·, • ··~,'4--~".\:. ·, · .. · ~ '•-· .;_ ·. ' ~ 

autamer demand charactmiltia. 

),Int ~lnlll ln~ctions .are Inv~ f~, 'f:',~~~iit~· a,~,!Jf 

joint ordertng ~I, queatiana cancelllln( .. Ja6nt. of ~-of .~J""' 
• ·- • . .; .. ' • ... ·- ! .r -.~:( ; :'. ' /1' ', • '•' ~- ,.-' '. {; ' . -- ., ' . • . ~ 

Yllldon. quantity dilcounta ror mutip~:i~ ~: '!!" .. ~ ~~,- ~,~PJ 

COltl are _c:anlldtnd. Joint mderillJ, T~. w_ll ~ .CO,;~, f~, .~Jr when thele 

tnteractlona exist and only if items invo~ved l!' "'-.•n~ctioll• &N!J~.p.o~tant.. J9,l,t 
• •• ••• • • ,;._, . •~.:~, \;., '•:.~ \~_::;.y•• .• • • • . '.• C 

ordering •ppon·ia poulbll. when iW Involved:,~~"~,~~~-~~ 

Inventory characteriltlcL '.";"J,, ~ ~ ~--:""r ~-;!Of:.~· ~1 ~ 
control. The w ii asked to lltimate t~ nu~ at J~~r:c'"'~ ... -4~ .~ 

i~'"not in familiel. T~ _are used in~ ~~~ .. ~J~~~ ~ ,m. ,C~problem Ii~ 

Family agpeption --~ ~er,ed. Pf~,t, for,.\111.~ ,.~ ,~ JPiftt. ~;trot. !'f 

Items that exhibit Joint ordering interactions. But itlffll may allo be aqF,~ f9_r 

reportlnf purr-- ~hil .,-.,.,ltty ii_ Inv~ ~-- Jamt ... ~ ~-II lnfeuible or 

not required. 

External comtraintl are tnvtltlpl8d nex~ An ~,.P."'1 ~-~,~ if ~ 
• • .,- ~ '• , . • ( ·c ~,,. . \ , ; ' 0 " • •• ,. • ,. , , 1f'f, . : :• e ; , •.- .•,,._ , • I. , 

or more of a Ht or canltnJlltl - stonr!,_fJnanclai ~! ~ ~~t-· .,.,.~t., ~ 
I • A -; ' ' •• ' '., • ' • '; ~.. • • • , - • , ' - .~ 

estimate of the number of variables and CORltJ'.&lR~. ~~~}!' t~ ll~~r _p,rq,J~•_n, 
•. , •, , •"i:, -' • -• •, . , .r :v -',>< ' - ' 

formulation (LP). The uaer ii uktd to _.judp ~:•~~of.~---~~ .. ~ 
•• f.;, • . ;,:, ~ •• ',.. ., - i. ., .. · - ... ' . ' . 
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period dlvillona for the LP. (PROCTOR is careful to sugest a horizon of at least a year 
'":'. _, . :, -;;,, - . ,,,:,J- ;·r~.): -tr~ '/" ,,; , ,' -

when seuonalitiel exiit.) An aantate plan usually requirea more agreption .than family 
• ',''': -. :, . : . _._,;_- _;r:•\ ;; ,"1·:~.(:;,~·,r '',. ~~-~1·::1.P~~:._:\1 ,,: .; .- :,, ':·.-ttn.·; ' 

·~·•1:a11 offer: ptedua ·~ an therefore canudlnd. Product aareptaon 
_, .... '.,-,(}·;f; ". 

ii pouible only when there exllt 11t1 ~ familiel and non-family Items with llmllar COlb. 

~-: ;,-t:' :"_'.::, .. ' ~ .. .'~ ._ -., . . .. ,· ·_. ;"'->}-;~~:- 1 "·:')\.~·!+\:.;:;; .'~- ... ·~. :·.- ,,' :, 

producr·typei that result from aggrqiltlons. the number of types enters into the 

derermbdori ot' the ilufliber of ftl'iabfi: hi r11e'LP~0 

·. · 

Prodiact' lffrtg~din •• ;. C011skh1it both',~ the qgrecate plan and r or 
.' : :·- - :: .. · - . :., ~·-.-- ~ ,__ ··--I --., , ..,.:\ .. ,,.:·aft~,:~.-•:>:.;;~ --~i ~;:~:'\:_·i ·>~- ,: ,,· . ,:, ··; ;· 

npmfflll purpmes.· A d~ routine ii ....-- wW aangationS are used rot 
' ,. . ·, . "'''"\ '. ·. i ,,;: .. :•,, '/,'i '--:?,;: ~- •?- .. ~i..;·;:; -·-.. :~-~t:·:~--;,"',-'. ~•.:;::~.·. ·~;~.;,,;.~·· " . 

p.,_hllig purpoiel. lam·~ .COID en1er inCO the ....... don ~ a suitable camponent: 

equaurarNn':W,~ 01at 'Utiiia1 ..u .,. ..-,,'O)iiai3 , .. r;~i-.L~;,'~•"~; ~~ 
flte<~~'alil'•Rar'M>lflllbe' .... •>·.•,;·~'l ,,··,·:, '• 

·Hailhi''diddil.'ci\' ~rt~ ·;:Jr:_,;,il to examin~ the lnv~torJ 

dlatacterlitlct. ~::,ih~.·~;•:c•ata~-•• "·tha~~~ and order 

·~ .• 

,. - ,.' .< . ' . ··1 ', .;•c-•~'/lf!>:-..; --'. ~ ,; . ,l.., < 1 ' . i·~ 

The tint dlldendan ti vartab9' lad· ttma· and their dtpendepce on order size, 

IIUOft and v•don. Special practldures wm be flqllind to cantrel illml with variable lead 
~ •. ._ , .,,, •... ,.,.· , •::- ,,.•-, ·~,--; .• -.•,:: ~ . J '. ~,~ .:-.:~~"f,;_' _ ;,~'.::•.:r., i,·t,-t.: J;t,~JlUt(l :::,:"' ·-:.: ._"_:i 
times. •What. cl~alltand liad'ttme"rtlmrdt are anilllble. lad time forecuting is 

tbe app~tiillt ptocid,are> ;~~~'.·;Ith i;.~~-d~~·-~-•--.; tt '~; ~ 
/.~r:~_c;/:-.:·~: ·.·.;,;: ,,:t:1 ?<~ t~~l:/1 ~·1.:.: :s-·1:~.i ;,:r:·~·::,::.~ ~~. , -~"',...(/"~~::--.- .. :· .. :~~:,.. ..: i··. ~ ·.• 

poaible to predict lead timll by nignutan or apanllitlal IIIIOOthing. Certain items may 
," ,. ~ ,'. · .,·· .- ~·. _ ·« , ,::~ili•A;,: .. ,, '1 :,•r._-~r-·~-:'°'\t·-~ /"';; 

llavtt, vulab-.1li~cfdmis 7ri,a 'rio '.a'»~~~,"~ can .;_; cmtrolw by adding a 
,, __ . · ··: ·, ... ·., ·. ·\·- :<:··' : -,.,: fl'.'· ; .. ,.•:"-:'~<,;'\t /;ftt-. f~~·~fF:"t•;·· ·~· ·1t.J ~tit✓ ~~ \ 

1 .. ,'r ,·,.,: 

aaretr ad ·t1me to an esdmate'cit their' 1eac1 tlme or bJ taUns ac1nmage or emergency lead 



management control. ~ part or the lead time ln•~u~R~~!-~,q •~ 

with very long leacl tlma. Imported ltlml may ~' ~ flP;l!{~l~~ ~•Dy If theJ 

~ hif~" ~-itlmlor an_arnuve. 

Anathlr CGllliderattat;t ~ !~ ~fL ~--~~ offer diff .. t _prkp. 

and llad~~"lt m&J. be f~ to., CIIP.~ ·~ -~.,'!!f:"1ftrnt~-,~'-aqa,l,.a. 

then aellct, the appraprtt111. vtnd~ .. ~PM--~-~ f~labffl~~-a(· ~ o/~ 

vendor performance u wen u the .,_.. ~ for: •~--~.ffl ,,.,. .JR ~• 
f,.. ,.~, .t', i., ~ ,~• •:J:•. J '.,?, .<l, <,_,,_•••' •.,~,",•• • •• ,•_ ~ •-•~, • ,>,C, ~ 

the type ~p_racedurea to be lmpJlrn,alted~. If ~~,-~ c;ri~}• i~ pFttan -~ ~~CJ. 
. . ~ ' 

''1 ~~~,.it '!'&1 not-.-~" to~!.,~"~"°"_.._.._ cr1.-1a II_ pr• 
. ' .. , . . ' ·._. . ,,' •·" ,. .... - . t 

The aystem next considers support for the cleterminadon ol order quantit• 

~•.~-to characMrue .~ffllll ,~ ~'~--~ . .,-~-~and to 

determine . the app~bility or the ~le ~ ~·- ~,,fcm,juJa .VI. p-.d,,, 
_,,. - ' . . . . . . -

Ftnt.,t~ ~-of ,~ant. j~ ~ ~ _fl"1tU. .. ~t J~ Ulef ~ ,~ I.ct,~ 

illv~ the ~~formula u it rntgbt yp'7 to a.a..~~~"\fW~~gQ.rq_qttrw !' ~-1' 
. - ' . . " - . - _, ' ·. ~ ... 

if ~p COlb I.NI l10t tDq ,~•1. if th! ~ti~• "'-'f'litude :~ ,:-..p· COltl to : i,ap~Ung .~ ., 

nuonable, and if a middle range f~g IJl&lm ii-~\& . ~1 EQQ. fqn:nula!,. •~ 
. -:,' ·· .. '\'_ .:, .•. .· .. ,- ,.t: -~· .. ;:-' . . . _ ~- . . r. ·.,~ >., .• ~, 1 ,· •. .1 ... :. 

conal~ered f o~, ._1ituation1 ·. ~tt~. f~:mtlJ agr.e,atl~f~~~'!t,luq•?r~ ,~1n1ta~taneou1_; 

nplen~hrnent ~,'The E~_wlll not be~',~ .. ~~ P~ ~-' t~e 

1y1tem augeau alternate proceduru auch u ordering_9 to,._a_-"!O,flthly ,~xim11!". or 
~. . : ~ ·,• , .. t , f . : .·, l . . :'. ." . . •. , , -;, . - . ,,. ~ " ,. . . .. 

CGntlnUOUI control. 

At thta potn~, the overall framework ~ _the •~ .~ ... -een determined. 
. . ' "- ' ·: ·-• !· . ·, '.- --➔ ~:. ; . ; . ',' : -~ _,. . 

Pouible annptaona. ~~ pl'OCldu~ ~--~ ~:f•t:urea have ~ 
• ' ·, • •• • " • :, " • .. ' .. ., ' <' • •• ~ ~ .... 
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1,-n which II buk: to adequate control . 

Fant, quesuo,11 or --llty' and tnnd are alniined. Ir the percentage ·or 

seasonal items is insignificant. limited support may be'Jttt~. or'it only on~•setso~al 

pattern tklsts. a spettal'tuppon system may W0id .. uati'iti:j'one~u;, amoothin1 with 

IIUOl'l&t ad~,....,...._..,~ the;uw 11 ~,:cplltionS,'cancsntng the 

an111Hiij ot't._ lndtm ar clafl to compute o..·1nctlcll.'· 1j UinW' ~1- 11U011 iteml an 

pretii( 1t may t,e te1vbab1t'to otter support wild. wm ~ ov~kle prtor co the 
, ,' • ' ' • C ~~ ,,•,-•,.•,,;,!'··:.'.'-;_·f•~•~,•?<'•~/~i;~·• '..;','•a • 

dick -.n .. TM r,pe ol .illppot't oltertd ii ~.ft' the cast . ot overace: 10u in 

aalYage, storap COD or - due to mpping. it.Ima wtch trtl~· .. ,r~ r~ with 

~ ad)lstments. 

Routines art constdeted for specta1 items. It fashionable items (high 

obiolesence, short Ute) ire COlllftlirl, the system' ,,oJ1cf' ha~d1- the~~ ~,r~t~s a°~;f 
advllUllflf'•ffl affect the actUtay·or tht rortcajti.'·tr .-tt._iri;p~~ br tr·t~ is 

MavJ llivesttnedt Ill ld•ltdline, iupporf procedirii , .. Id '- ~pnied. Rt1m ,,:,.._ •iii 

then be mandatory, and It data avaHability la
1 poor. a trad~t •bo~ the ~t of 

' . , ., , _. '~:·---:·:,•t .. ~;.i ;; .. !k- :._:;·,.:··,. ,__:,:;_·;·· 

implementation and cost due to· ;oar control wOt have to be made. If p-,pe · life and 

-· •• • ,:·· -·;; • i, ,·,"·'.'~ --~- .:~ .. ~:/ • .,_:-,. ".(-::· t: , __ •\;.,,' _ _ ,4::' '. . !·:-, 
death cunea exlat. aupport In pndlcttng 'item pwth and decaJ maJ N poutble and 

deairable. apeciafty if l&ema 11hiblt a sl.ort:1lfe span. s_;' rn69~ ~ be ,-,~·~ clul 

C category. Iterna with erratic demand' will nq~~ c:ontin~:~trol.· If un~IIJ large 

demands occur, thele should be filtered out by a lpldal system. 

~ i&ategy ii kl d~ which i.-~ ~Id ~ ~ble and, are possible 
, . , . • .. _ ~ , · , -. , -', .,_..., • ~ .· •;"': .~}'- '.'•:~,~,.L::~ ... -t,-~· i., , , ;,. : -· Ji;··· 

in the s,stem. In evahiatlng the naultJ or a campGftlllt. · tM IJlllm canllcleri the 11111"1 

jlldgement oi the relative .• rilpo;tance or t~. illmL ·. 



Data availability ii the moat important CGlllideradan In naluattn1 the ~iUC, 
• f_ • \.' ~"' 

of f~~I ~pport ,lince data 11_~1 to f~.; ,~ ~ ~•~ ac leut three 

planntngh~rt~s of~~-~n. ~.be~ .I•➔~~.~~9M, J~. or 

data ii normally required to determine IIUGllal inclka -~~ -~~;~~~;~ ~s,tl., 

when data ls unavallable, but due to inaccuracies, aylt9RI pertqrmance may be poor. 

Qpestiona concern the availability of demand and alll ncarda. the COit of data cratton, the 

accuracy of records, the availability or back order nanla, the_.. of the hiltory available 

and the penodldtJ of the hbrary. Puble ttchlliqutl are d--...cl from answers to these 

questions. 

Thia completes the tnvlltiptions into 1,-n compontnta. The racier may have 

noticed that all criteria so far have been factual and have inYGMd no blaMa or prererenca 

During the tnv.-ttgatton, the system asks the user for his Judlementa concernln1 the 

importance or certain items in the firm and for hb prti'll'IIICII fw the way procedures an • 

be implemented. 

S.S A Brief Summary 

· The questionnaire tttategy can now be summartzed. 

the quatlonnaire determines the desirability and the ,...,llity of a • of components in a 

planntn1 and Inventory control system. Feulbllty d«Juons are baled on me and data 

cansideratlonL Components are selected by takinl the uaer's pref enacea Into consideration. 

The questionnain ii educational In nature. It pr11111t1 the approach for the · 

solution of the problem to the user and cutclea the UNI' in the tnveaU,ation of various 
I 

altematlvea. This strategy is reasonable since only the u1er can provide data for his 
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situation. 

Validity check.Ing is important to questionnaire strategy. The validity of 

answers is checked both to insure that a believable situation is being presented and to insure 

that the user understands the questions. 



C!jAfIR• 

. A M9J1E~ QfJ:H" QVIII19tU1Afll ,s,~ 

Thia chapter •tend• the_ deacriptian 'f'. ~- .S.. .JJ: i?,~IIQl\l1~ .,.._ies ~ 

refinements to-the deacrlption of the prevtoua chae,t~,:,,,,, ~•t,v, 11, fDQCJel of the 
\; "" ' - ,</,<;' i, .• 

fJ Pacta An Dlff~J I',- 4uw-. 
·, . '. . . . . :. . ,;, .. 

In dev,tap~ the ~el of the~-,,J~.~-l',1'ai,•Y..._. ID 

make a diltinctton between the...,.., responses to~,~~ lheJ~_,Se,tved. ~J,~bf. 

ayatem. PROCTOR asks queattona to obtain the.,...., paraption of the value of aome fact. 

These reaponaea are checked for correct11eu and consllllnCJ ltld a,'f ~ .\I" th.er UNd bJ 

the system to. detennlne facts concerning the e,ob'9n- · 
. ' ,· . '. t.-•'-" -, 

organize the quatton~lre In tarms .of facts~-~--~ ~---,...fM .. ...-., asked .tQ 

de.rtve these facta. For IXIJYIPle. In determinlnJ tll, ·'-"=' cf ~ •:~ ccpts kl 
1'~ . " . . • ~ • ' I . - . . ., • , : . • ' . , 

the firm, we may limplf uk the UIII' if :,hey exllt lf}"9.JANr ~ ,..-pp'7 an QJwer_._ ~ ·· 

can as~ if comp~x orders or multi-lt,m -~rders QJJC -~- ~f\•l', ~~'-fe. th~t, ~~ete ,re 

common ordering coau. In d-.=,tbtng tM, 'l'-'-1onn.,. ~ ~ only:~ ~•t the •tt,11 
; . t· -i • ' ' ; ~~ , "' ' 

of common ordering coata must be determined. How we determine th~ fact 11 ~her -~ 
,,· . (,1 -. _, . } 

' 
The distinction haa other implicattons. The mer~- ~np, "~ ,f:8SPOIIII to • 

: ' I ' • ~ • • ', ' • 

question but he cannot d~ly change the value of a fact ·--~' k~"'J factt ~ f~ 
: - . , ' ' . ' ' 

re1ponse1, we can minlmi&e or eliminate the impact of ch~es in the u11r'1 responMI. 
~ . ' ' ; '. . . ~· - - .· . . 



Suppose that we had determined that . tht nrm· 1111 ltana with multiple vendors from the 

reaponae that the averap ~ . ., ._.i ~~. d ·Jlmrli·,..,.._ 10 to 20". If the 

user chanaea hla naponae to.,_... 20 to 'Mf', the fact that dMre are multiple vendor ltema 

does n6t ~'-~ chanp ·a.-•die· uiei{tllpOi~ haa • ~t~';..· t'-~ of the multi­

vendor item fad lii«ber lituatlons. · 

By'.'niilln1'a dfatlnctlon betw...,,<tacts an~ responaei, 'we·can simplify the 

checking proceu. Sina the UNr can only chanp answers, PROCTOR need only check the 

consiatency of facta at the napame level A reaponae ia'iaiii&cfjiiti, thi~d~'ia ~' only I( it 

II 1yntactfcany~wtea•"lftd'~~ will''&iif;j~if' XI ,~~,'~1. .. from thele 

4:2 Two are,...,., racu . 
Two cattpriea or facta c:an le lclWira.d 11{t~' queilonnatr.:·· :The first. the 

m! fatt, d~;._ ...... ;~ of~"'''lt~1t:r~fr~~~ri'1auert that lead 

times lte Vltllbfe ot;Nt;~ ~tits ('1i;~.ile\;hl •~1-yc.;;~,~~ vendcira. 

The' i«etrd type't,f rict. -~ihi-'m,·t ;f•ct:'r,•l~it q.-lilifftiti:.i: ~ ... l'~dl desert~ 

quantitative fh~·•·w·uwi, ... • t~ ··~~ \a!J~ii& ~ ... -· ,~~t 
. system lftd tn' tti,.dffilttf\lii~~ of:orller fic&.rn.i'ty~ t ;~ -ii~ stii~ th~ length or a 

ptlnnlrig hortz&, W .. ,nmnber'.;~ tanHlla;posalM:,.;,:~,.~; ~~~tage of Items 

,. ·-" , ~; :-;.~; ,·;;.. }, ,1, , ~~·, ,\J·,;. ~·' -:~,:t{-.,·.J ~:.fi1 "~·;·,_"'. d'"' "iz~·/1,·1:~ '·r-:}r ... J.f.J 1:( ,.. -. ' r.,·,·. 

The tndentltions shbw 'the telatton of these type I ~ to the overall structure of the 

quau~ · .. ~ t11at afr~~ ~ qualitatt~~ ~;~:r--,~~·(,~; Nottce a11o that 



Firm 
Activltles of the Finn 
Orpnlzation of the Firm 
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Single or Multi-department 
CentnM,111d• ~ 0annl 

Depal'UMllts 
OY•IR~,$pe 
Existence of Item Interactions 

Trv4·~-~ 
Qpantityoa.caunta 
s..-.:-~C...· 

Exiltence of Ex.-n&I c.an.traints 
Storage c:anacralnta 
SupplJ Limits 
F .... ~ 
Contract Commitments 
Seapal .In~~ 

lnYentorJ ChatacteNlda 
Lad-time Charuterbtta 

Degne ol VariabititJ ol Lad-tDII 
Depencllnce • Stuon. OnllNblud Vador 
Exiltlncl ol hnported or IAnc I.-1 T• Berni 

Vendor~.--... ,,, 
Exlltllnel of Price Tradlaffa 
Exlltence of Lael Time Tndtaffa 

Order CharacteruUa 
Tppr.~-.,., 
Exiltlnce ol Complex Onltn 

. ~ ....... " ....... llplp ...... 
Demand Charactartltia 
.~· 
Limited Sales Seuon Items 
TreACU 
Erratic Demands 
Slow ¥oven . . 
luuea of PromatiOnl and Advll'tilinJ 
fuhlonable I-. 
Item Life Patterns 

A Lilt of Type I Facts to be Determined 
w..,.~,w•1na 

Ftpre-t.l 
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figure f.1 does not list apedflc quantities such u the number or pmcent of items that exhibit 

these charac:tertstta. 

Figure f.2 gives examples of croup, or ty,- !"facts· that are used Jn the 

evaluation of components in a procurement syatem. Type t'fWiCIUl·be cNtetmtned more or 
.. ' 

leu randomly since the absence of. a value for a l7P"''t r.ct is not u critical for the 

IUCCellful completion of the session. A fact may be..,..M1ati.11IW'tfme and ~ted 
~ ,. ' -.. :- . 

into the evaluation of a component. 

Thia cateprtzatton of facts into two typll· ·ii'-~ for the model of the 
;d' ·:~ t' J.\ : ,. , '·; , ' 

questionnaire. In a later aectlon, we will extend thlf.~~~: and 1~•• rules for 
. . _,;, . " ' . . ' . ~ 

dedding when facts are type I or type 2. 

f.S A Mappln1z The Component• of a P~re•■f ~._ nd tlae Stratec:, for 

lnYat11at1as the Plrm 

The questionnaire hu an uttderlJilll ttee lttudu~-• ~ figure f.l which 
,. .,, _:;. ~- "t~' ··t. 

gave a lilt of type I facts to bedllelH._.·durlllg tMlihlitlptlan. '1:tgure fJ allows groups 
- ' "t • 

of related type I facts that dllCribe different upecta of the fimt hdr a.tbtns the status 
., ' 

of truck load economies. joint quantity dilcounts and shared orderlllf' ~ are all related to 
1 '/ ' ~ ' ' 

the joint ordering interactionl of the firm. Facts cancernln( prlci »Id lll!ad time tradeoff 1 
•• T ••; 0., 

describe the firm', vendors. 

The questionnaire ls structured by combining procedures for determining these 
., ' ' 

~ .. ; , 

type 1 facts into tnw1tt1.,, ldiviti& TM ~j8'nt 'ordering lnteractlona acttvacy has, 

for example, procedures to ~ine the· •~of joint economies of transportation, the 

statua of joint quantltJ dbc:Dunts and the existlnc:e of common ordering costa. Investigate 
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Middle .Ra.~~ $JJtlql Time- ... · .. 

Periodicity 
Percentap of Seasonal Items 
P~of ~~ .. ~.Jteml 
Perantap ~ ·1t1m1:iflih Tniicb 
Dai.. A,"11ab$tf,,. 

Order Q,pantity CalculatlCNI Routine . 
Evaluation of the Pouibllity ol an EOQ.R~ 
Percentage of Expensive l1'lnl 
Percentage ol Slow Maven 
u.,. Pnfll'IIICe ror Abmare Proc:edurea 

Oroupa ol Type 2 Facts Needed 'ti,,~~ 
ol c.omponenta ol a~-,·~ 

Figure~ 
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acttvitiel may be further ltl'UCtUred by combininl low· 1tvel blvtltipte acttvW.. Into more 

general invetttpte activities. Thus, the activity that invlltiptel inventory charactertstkl 

will tnveatipte lead time characteriltic:I, vendor c~ and ~er~· ·The 
11s:~'.ff ., :,r;,_'',,., J- ,;t.:r~it·'~d·~ '·_:•· 

ultimate lnvatipte activity II the activltJ to ~•~the tiift. ~ · t 
' : •• • ;· ' --~ f" • i . 'a- - ~ • 

The hierarclttcal ltrUCtUn of inveqate acttvttlea II shown in tigua, 4.S. Type I 
·' , ... 

departments activity, we determine the number of purchasing departments. At the 

investigate the demand characterlstka activity, we determlhi; ·typtt · 1 fads c:mcer~.lag the 

' demand patterns for items in the firm. 

The quatlannatre II also structured atdUlief!~~:~ !:_ff.eta. ~ the 

basic components of a procurement system. According to Hax's ~od~J. tliey can 

include: 

- a method for family aggregation 
- a method for type aggrtpdbn 
- a family-item disaggrtption routlne 
- a type-family dilagreptk,n ~~ 
- an aggregate planning procedure 
- a lead-time f orecutlng module 

- an ordender = ca~~ module_ -av ot ·NfOttrie·, ·· 

- a medium f~tynem 

This list could have been further refined. An order quantity routine can include an 

Ec:anomlc Order Qpantity calculation routine. a routine for ap1111ive ittml and a routine 

for slow movers. 

Oroups of type 2 facts enter Into the evaluations that occur when PROCTOR 

conaldera these components. When we consider aggregate l)lanning support. we require facts 

conarntns the percentage of items that are affected by external constraints. the time horizon 
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lnvlltipte the firm 

Inv91tfpte tlM dlfarlmMta af the·Qrm 

lnvestipte the purchuing departments af the firm 

la,r_,.te a particular P"l'.daalN - . . . . . 

Inl'-.,, dae &• ..... 

In,..,_. the jDult ............... 

Inv-..,. the!llv--,.~ d .. · 

lnvettipte ~ lead • cha~ 

lnvatip'I the•~-•~ ' ·~ . ' 

1n,-.,.t11e __ \_;.,.i~-
1nv-..the~~- ,. 

The~af .............. 

Fjpr,U. 



and periodidtJ of the lffN!Pll plan, the number of product types u well u a judgement 

concem1n1 the ~ or the items that .,. atflCtld bJ external c:onttralnts. We call 

groups of evaluations anutMr activities. When we evaluate. the rlUlbflty, iaecesltty and 

type ~ agrepte plannlne cmnponent. we are·ftllLIJ'··~•"'ag1.- ~nlng 

component. 

Conalder actlvitlil · may be ttructurid acc:onllllf to -,.raitenclea that ex lat 

between modules in a general planning and CGMro1'~ · (M'ft~e f.f.) From figure f.S 

and. fipre f.f, we can • ffllt diw1Ua aw t&M cw· l'iiftlilenc:e between the structure al 

investigate actlvitiea and tkttMlctur••~•atet·~ In the •context• of each 

' 
lnvlltlpte activity, Cll't&in ••• adWlde• • be •---:- n.· invtltiptlnc u111mal 

' 

conltraln~ for example, Wl'nabftlly ·tdnllder Ii' ..... pluning component, a product 

aggnptlon component and.,. •• ~~ 
The undea1ytnr ie11Cb11'e ot t1te ·~'iwdd now be clear. Fipre U ts 

an overaH plan for the invtlttpUOri of thf f'trtn: ''\IWd"'-i.-..11 tlie plan, type I facts are 

determined. Con1lderatlon1 into components of tht procurement ayatem are initiated 

depending on the value of these type I facts. To evaluate components, type 2 facts are 

determined. The implkatianet hnwJdll'fltllat ill~:~ ii needed for the 

evaluation of components of the procuretMlit tyitem. We use the tree of lnvutlgate 

acttvldel· u the plan for the lnvestiption or the firm. lnvestapte actlvltiu can initiate 

other tnveltlptea u well u conliderationa into camponata far the procurement 1ystem. 

It may seem at thia point that the questionnaire la oompletely hierarchical: that 

individual lnvesdptlonl may be done independent of other lnvatiptionl. Unfortunately, 

non-Uneartttu do exlat. 
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Ftrm 17atem 

Department system 

Planning module 

Famlly·itml ~~·~, ... · 

Famllf .. ~ ~ 

Family-Item ~daft mood 

Agrepre planntnc rautine 

Product-family d~ ~ )V'.. 

Pn,duct aar,ptlOrl ffllthad 

Product d ........... ..., .. 

Scheduling rauttne 

Vendor 1elecdon rautine 

Order quantity calculation. ~tine 

Forecuting system 

Medium ran,e forecasting 17~ 

. Short ranp foncutlng 1J1tem 

The Structure al eampon .. u of a _P~t Sptem 
. . ·- . ._,,.., 

Figure 4.-t 



Al an example, canllder the evaluatlonl for the type to family dlsagnptlon 

module. In dlddlfll an a Knapsack or equalization of run out time dilagnption · method, 

we examine bath holdifll COltl and ordering cmtL (For amall ~;c&u or tor lltUat1on1 

where ordering C01t1 are una11 c-.pan1t to boldllis cmta. ---~iion or run out times ls the 

appraprtate dllagnptian method.) Notice. howner, tha' ~ 'ar. usuallJ d..-.ntned by 

t~e activity that tnvatiptea COltL When order6ftg CDltl are' wed in the evaluations for 

dtaaggreptian, they are wed •011t of context•. Thil IIOfl-uneutty will complicate our theory 

only slightly. Its lmplkattanl are deacribed tn a later IICtlcJn. • 

~• T7pe 1 and Type 2 Pactll Their Impact on Stntlff 

We stated previoully that type I facts are qualitative facts concerning fatures of 

the ftrm. Type 1 facts influence the strategy of the Investigation. But how? 

Consider some typical type I facts. TheJ can clelcrlbe the sue of the firm. the 

acttvltlea of the firm, the varlabtllty of tta procurement lead times and the demand 

characterlltlcs of the firm's items. These facts influence the strategy of ·the questionnaire. A 

one item system. for example, ii 10 different from a multi-ftlm system.·. that a completely 

different strategy for investigation is appropriate in each case. The strategy for 

Investigating item demand ii Influenced by type I facts concerning MUOnal items and items 

with trends. 

Depending on their detal~ type 1 facts are derived at different levels in the tree 

of figure f.S. Charactertstks concerning the butc orpnlzatlon of the firm are derived at the 

upper level investigate the firm and investigate the departments activities. The more 

detailed fact concerning the varlabtlity of lead times ii derived at the low level Jnvutipte 



57 

lead time characteristics activity. The scope of a type I fact seems to correspond to the level 

at which it ls derived in the investigate tree. Thus, the fact concerning the variability of • 

lead times will influence the strategy of investigations into lead times. The fact concerning 

the activity of the firm will influence the strategy of all activities below the investigate the 

firm activity. 

Type I facts influence the strategy by determining the procedures to be used in 

an investigation. Thus. the procedures that determine facts and evaluate components in the 

investigate external constraints activity depend tn part on the status of external constraints in 

the firm: only a minor amount of processing is done by the investigate external constraints 

activity when external constraints are absent. The procedure for an activity depends on only 

a limited number of facts (two or three at the most) and only on features that are necessary 

to distinguish between the various procedures for the activity: the procedure for the 

investigate external constraints activity will not depend on the de,ree of variability of lead 

times. 

While type I facts determine strategy by influencing the selection of a procedure 

few an activity. type 2 facts do not. Type 2 facts are data that is used during the execution 

of a procedure. Suppose that we have decided that an aggregate purchasing plan is 

necessary since a significant number of items are affected by external constraints. We must 

next determine if it is actually feasible. The number of variables in the ltnar programmtnc 

formulation (a type 2 fact) enters into this evaluation. We make our decision by comparing 

this number with some upper bound that ts determined by limitations of currently available 

LP code. The number of variables in no way affects the selection of a procedure for 

evaluating the feasibility of an aggregate purchasing plan. We use the same procedure 



nprdllll of ill vatut.· 

Other type" "fldl are llffltlar. The ftlHhbtr of Miltes l'ISUltiftg fro,n faMHJ 

anregatlon determines If' • proeltltln for Jofftf ottlll'lftf 'ti raftsttc. But ft 4oes not 

c11term1ne-t1te--pr«lda,eratftllt1ng ttna·r..-., cr.:11fori.i'n.it,pe t'ract eoiian'nmi'd,e 

possibility of a11resattns ltema into famtllea determinea the procedure uaed. tr famUy -

lllnJlatlaft II ffllpOlllblt. flit ~ti! ii-to~ aiiert tfiat Joint~ support II, 

lllfeutble.· 

We now see how t1d1 dtacrtptfon fit lype J' atad' type 2 facta r•tes· to the 

catepnmton dttcrlbed 111 IILtlon U Type t ;.. -I~ --., and· by their nature -

they 'muat be qnllttttn. We· need nor 'deal with titact -nilmbera·'but with ranges and 

generaltzattom when dedchng on a proctdure ror attactt~ttf. Iri s'tlecting a procedure. 

knowing W'liltt many or tW'INMl"ia )Rt u·UNfutu ~tnc·we have• or •ff· itemL 

Type 2 facts enter dtncdy M mktlttons lhd are by tllflrcttatu~' quantitative. To evaluate 

the feasibility or a component to handle Joint orderlnJ tntendlons, we need at least an 

eldmate or -the·pen:entap di ltlmi lttvotfed in that ifttnctlona. 

T,s- t tacts never fllf1uenc:e strategy. Type t fa&i, ~er. may both influence 

strategy ud enter Into the mduation or components For a ptocufement system. Coniider ' 

aptn the evaluMiont for the agg1epte plmt -A procedure for dttermlidrig tM detaila oF, the -

aggregate plan depends on wfiethet extemat constralrtti ft"en e3tlst (a ty~''l fact).- In 
d«-mbllng the detaill or the plan. we neecr~1,och type' 2 facts' tutb·· at the number or tthl 

involved in extertal ,.......,., and type 1 facts dt1a ltilh&' die ac:tuaf canstfaiftts. "the:~ 

fact d .... kinda ~- mnatratnts ·io 1,e tncluchld tn 'tM ~P tormutatton. 

The rule for clllllfylng a fact• type 1 ·w lfpt 2 II ~ cletr: If a fact enten 



mto the .-lectlon pf a ~• fo, an actt•!f-. ,fl'. a tJpe·J. fJCt .. ~: it ii. type. 2. 

Responaes are type 2 facta since theJ nev,r enter.~. Into ~---~.,,r a proceclap. 
• • • . ,• s' .• -::, '.. • .,, "' ... ~ , " • ' '. ,, • 

Not.lee 11Jo that.all evalu•~9D• art tJpt 2 .,apace l~ft~e:~n~, .~'WP• strategy. If 

evalu•ticx:t• w..;e type I facts~ it wotdd not be ~bk.(o,. PJl4G.'I'.9-'· tQ~~t&nue an 

t,lv--.~ wiJbClUt mttkinJ -~•JDite. d~~!l ..,,,.-.,.,~,~- ~Y~t!°°'· The 

d~. to, be made ii tb~t facts reJtted. q, t" _ _.....,Rf •·:~ "inf'lutn" th, 

strategy ~u-~ Jhe acc:ual ,:~alq,UJm• or_,the ~ffl,a'lt d~~:,-i~ aq p.pregJte p~" ,ii 

~b"Jf external ~--ta .lat.. T~ ~.f~,-~P:,,•.~ .J~ ii acw..n, 

required. The atatua or external con~~~,.,. ~~ and Jauncha 

~-•'\~ into'· medium_ range f.orecuttn& ~ 

Tbe J:&~ of.~ I IAd ~-~ ~ ~~~, ~1, .. ~nawer,- A 

~hU,CI iJ). _J l'llpOIIM. ~ affJ(& Ult Ya.~ of a tm, l,,"· .tJPI. 2 .. ~ :o,;J~~h. It • C~IO 

at~~ -1.,cype 1 r~ then ~ otbefi f~. ~'-'" .,_,~~r Kffl.-~nld. dlq'ilJI 

the ~ttan of ~ AQr'ell.pltJI ~. lnY~.,lf ~ ~O.lclOt ...... V-.dor 

~r,. -~ ~• If m&JIUP,11 _v,aclara clo nqt. •'-- ~ _, t(~ J,SW.J affect. a cyp. 2 

fact ~~1· lf, the ~:l ~~ jl uaed kl)ht d-~---tpf ~ JJpt .2 f-.ct\(11 ii ~ cue 

with tbtt ey.a~ or ttae,_.l\~,r .an ._...,...._ ~-.>. •J,flfLU.. •~• of die 

type 2 fact ii affected directly. A type 2 fact may •• In the ~ Ill•---· •. ,.I 

,QI;. CJil'·2 .(~., .A c;hanp in tba,~ 2 (act wJll. artec;,tht!ilif• ~, 

UQ1 .. a1 Aaaw.-; 1,,ffOUlllta-.1>.,._,Jptp-,._.. 
ln.the.,re~~.we dllCribed how a .... ,l.f-.~~ th•.~ 1of • 

procedure pct,. a type 2 raa totera only into ~ -~-- ~••~re. We. also 
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dacrlbed the -tmpltc:atJons · of this categorilatlon ot·· fatts to•· tMnJlng ansifers durlrig -the 

ttavestlptlon. 1n t'ttu Nettotl, wt rormittie these n&kll1; -

As ah example, eoflakttr lhe lftvestipte lad tirriei; activity~ ·'ne proctdurd to · 

be used in the invat1ptkin' d~ an dte dee-· ortv'lttalftlftt of 1tad ttrnes and ·bri the 

status of 1eac1· time dependericlts.' tr lead' .._ ve "~ ._ tan tlm~1y-' dedueei that a 

component to project lead trme 1'tlt·ft0t be reqllti.'tl. Suppose, ·h~wtver, that•tfi~re are 

Y&fUbdttte. Lad tlma mlJ ·a.en ~· on ....... Ol'f w• ... and 1&1 YeridOl'L Thae 

ctependendes· can tttbf aly -.,_.llad, uma-·~ 'firlal,11. · ti ~;'vendot dlpilWI~ 

can exist on1y when tM ffim 1111 ....,_,endor lteml. · 

There are various approacflei to •tectlrig a,~t·to handlf vartable'lead 

times. A roncuung module II pomble ir 'tead Wne ~ .. ~lit..- Fot variable lead 

times with no depencfendes, a pauible sofutioh ls m-1.&d Ii sat~feadliriie'torhe ·1,est cunet.t 
etimate of the Imm lad ti1M. TM1pret11d11N1 tar dttWlhjrilnf t'he pc)Slltillity, Meelsfty· and 

type or a component tor taraattng lead 'times ate ~ 1,y• the'lead time ~eftdes. 

Wlten dependendes are at;rent, the· ptocedure tfto :i1n1pty ,isirftllaf fdrerchting. t• 

tmpoutble. When the·•tus 'tit ~ ts' untm,wn,·· w'bnnot mai'e any -~s. 

We simply men that naluatlaM'Cllfflet·Nmilcll. MiN'CGIWplbtect~ 1..- used 

when dependendes do exli. 

In evalatinf dW nec1111ty ot·a·'tC>NClltlnf ~ w use facts like the 

percentage or ltema that exhibit these dependencies and their relative dollar value (either 

actual or based on user Jlldl111M111t). The ~~•ori••~bdttf'ot * m..,..t 11 

determined by die aftftalHflty or lead t1tne riltorda and tW~ ·jft, tffe' nbsllty or the 

mmpanent Tht type ot a ~'procedure 11 .......... .,, iihe 4tatls ·«· feld. time 
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dependenda, by the availability of lad time.recorda and by the evaluations of the neceuity 

and pouibllity of a component. 

These relations are ,Jllustrated in flpre f.5: Tlte _clQIJble arrow• ahow how facts 

depend on the type l facts that, enw, into thl '-'•ction of ~ .. to determinecthae facts. 
. . ..• : : . . ,· '. I , 

The-.. ,-tngle arrow• ahow the-;dtr.,ct dependency of a facf GI,~ that a,e used in its .. . . ~ . . . . 
• .. t",., . ' 

determination. 

Conaider what happen• ~h• we propoH,1 ,to ca.an~ th~ f'&Ft conterJ:9inC:~l;I• 
. . . ~1 . . ' .. 

r •: \' , 
' • ' /· ' - ➔ :, ,'.. ' ·,· ,- ' ' ' •·,., 

v~ility of lead timeL The facta ~ dep11"'91da1may ~ be invalid. AH ta~ 
: , . ; . 

~·- ,', -·t ' 

that ~epend on these dependencies becdlle 'q......,le. these fatta all depend on the 
·' .' j 

na~ in which they were -.mined. Thi mvlranffllfflt ii d.-.nined by the 'fliuts 
r ~ ; .," ', 

of :type l facts t~t enter into the selection .or p,;oced11111 that ~. ti•• facta. 
' •. ... / .,, . 

Supt,oae instead that the petQ11Qp of itlmt,-'f~ by lead dnle dipendtJllda 
. . 

•• ahmed. The evaluation conc:erntng the eeceuity of a ~t il.directlraffected, when 
. ~ -- ~ , 

we clang• :th11 type 2 fact. The ev,Juatiena concernillC &Ji".l)OUlbility a~d tJpe of a 
~ .. 

component • ., affemd. The evalaatlarut nauitJ ff#dl• cltr«ti, on the percentap . ~· 

of lt4mll affctl!l-by lead time dependalda · The evaluatJana c:oncemin1 the poll_libili&J and 

type ef a C9ffiponent have a ,U,ict 411Hrulfftt'I on the evaluation of the nece1slty .of the 

companent. . 

Notke the lmpllcatlona. By changtnc type l facts concerning the status or lead 

time dependencies. we can immediately invalidate lfOIIP' of ather facts. TheM r• are 

determined by procedures that were selected because lad time dependenciel were present. If 

lead time dfP"'dendes were absent. these facta would MVII' have been determined unless 

alternate procedurea required them. When dependenctu are abaent, there ls no fact 



varlabt1lty or lead times . 

-ofmu~-v~llfffll _ ~ 1 '' 
vendor· de~den~ .. • aasonal dependendef "\.. order size dependencies 

. . . -. ~a ut lead'-time 
ty.,-

1

of llid ~ 1::::::11=======::i;::=====-==::t~.~ndenctes 
,~~ \ r -:: . . . . ·-percentage of items poss.ib;illty of a · necess~ of a · · · 

. lead ti,me r;rcasdng ~.; ; ~d .t.ti'J1e f~«aating 

/ ~""\ - _-- ~~t ~ II' 
d•ta a .,_llablkty :}Sol_, value 

I, 

.. 

. A (J . -:S JM4711 A ,nt,rs tt&to1f,I s,lldltm of ti j,nc14,i,, for,, 

·· c "! D tft14JU D mt,r;clnto tll d,t~ otc ·· 
. ' , ·•" 

Dependencies ln tbf Evaluatio,f or A ForeCJ,$tlni Componem for Lead .Time$ . 
· FigUre il · ' 

O"I 
·:I\.) 



concerntnr the percent&(• of lead time dependent itlml. Facts are not JUlt invalidated: new 

facts· become pout,ble. A new ract mlfht be determined by a newly 1111 cted procedure. In 

contrut, when w :ctanp the type 2 fact c:oncarnan, the perca&ace al lead time dependent 
~ ...... 

items, we do not .-lifion the ex-..ct of racta thai ct.,.s dirlrS1y an thll type 2 ract. The 
,'•. ·-

facts are limply lnY;llidated ..... ~. Inputs have ~- To l'ICO\ltr, we need only 
: . ~:'.' "~ . •.) 

recompute the fa4,I ~ ~~• chanpd type 2 'ft 
;'J . ,·· ·.: . "~ ,. ~-

Now c:m,udw the .... of .ldivw.·thi 111d ID the ~atklft of the 
, ·f . :f"; "-. 

' ~ ~ 
per~tag• or lead ~ d.,_dat]tems. The ,,...,. (or lnvat11attn1 lead times 

•. ···• y\ . ; . . . . / ;-;. . ' 
d..,..Ss on the ac:ttvW.Qf the f~1 For a~· lltatkln,-... neecl '9ly invatipte 

·. . . (' ·.. :.. . 

prQCurement lad ttma. 1' manu«acturtns .actt•tutJ nllt, we mua. Atl'flltipte both 

p~t and productian :~ .;;... T)II ··,,....~ for illftltiptanc ~ dmeJ In a 
•:' :·· ·•c?_\ :~'a ;- /: )t, ,/I•"~•:.~'.~ 

precQ,ement attuatlon ii to simpf.,..... a lad ~ dttermui•• coif,onent. The 
..... ~'..: ·,- "rt /'/ · .. 

proqdure ror this activity depeqda"i»n the varl..,..,of lacJ,~iama. lf}lead times are 
. ,· ,: "\ ::( ,,/' ~, 

cona~nt, the procedure ii trivial: for varlaltlt ... ~- we determlnf the neceulty, 
~~ ,~, ~~: :3 ~;~~,- ,.- . . u . 

poullihtJ and tJpe ot ,.......,. ... , ... tor ii•. -. The proc:alur11 ror th• 
'.. . .,(. :.. ' 

.. _,. flmlialllflla ~--~·~ ·- -~ ·1$~: 
acttv• depllld an 111d time dtplndaldll. In dllll9atf1111.t1ae MClllttJ -~ camponant. 

:~-. ..I,, 

we determine the peranta,e ol lllml that are lad time dlp111dlnt.. 

Figure U shows the 11qt1tnce of actlvtrlll that 111d to the d«erMinatton or the 

percentage of lead time dtplndent 1t11nL It ahowa alllo . .._ facts _. into ~ aelecdon of 

procedura for these ac:ttvW.. · (Thfle are illultnlld bJ die daubll arrows.) We see that the 

envlronmmt of a fact ls nat mly bJ the f'lcll that tnter into the selection of a 

procedure ror the determinatioll of that fact, but also by al facts that .... into the selection 

of procedures ol acttvitlel that lad to the~ of that flCL The mvtronn..c for 



. Activity of the firm•=-====-== Investigate lead times 

Determine the tartability . ( Consider~ lead _time:·cornponent 
or the 1eac1 timea · 

i>etennlne :.chf" ~ ff· ( Determine the; neceaity · 

lead U,ne ~ or::~ lead tlme\ .. _-_·axDlfP'l.: ent 

,, . 
' ' ·-

,• ~term~~ the perpntafe 
· ot lead Ume dependent ltems_ 

,, 

The Sequen" of Evenu to the Determination ot a Fact 
. FigureU . 

0\ 
~ 



the ~tap .or lead ,.time ~ent ~ ·~ f~~ ~nh1J .~~ ~v•~es _of .t~• 

firm, the variability of lad times and t~ stat\11 of.~ ~ cltplndell~ 
', . ,. - . ., . . : -. '-.,;, .. '_. ' . ~-- , . - Jf'. : t .- ., . ~ \.; : .: ~· 

These facts can be inv~bda~ bJ.~ the_~ IJ~. BJ if!~~~~; trpe I .fact. ~ 
•· • ·. ,,, . ' . •. • ~ ,,,.. ~~ • . . ,,.._ • ' 'l .;,., •• • .,., . • " ' , • 

can Similarly tnvaltdate other type I and type 2 fldl. The ~. '!e,rt~lly ~ina~ 
;. \ -'~ . ..:>, -:: : .')- i-~ S' ' • :- :: ' • ; 

New facts are now poalble unce different pnaduNa •J now be Ulld. Clearly the side 

effects rrom changln( a type I fact can be attnlifl ..,.. to ~t, _, re!it.?', or. ~ 
• • l, :fi' . t , ., ' .. f 

leslion. In reviewing the Nll6on, we ...,.._ the Yaltae of alt f&qi ~ anyl~t, 
:.:">: ; ',· ,;· t >!I,'.~·.;: "'·. :.. ... .. ~ 

have changed. (Thia d~ not.~"~;~ l'llfk ~:~ -~,,•!-1,fi ~.-,ntne new 

facts that appear in procedures that an now 1111 cted. 

It ii u~IIJ ~to ........... ~~.~~,~,;~ :~qpe 2 fact. 

In determining the effect or a change to a c,r 2 f~ .~ ~._.J,ack t_h~~ dir~t 
·, ' . ' . ,: ' ~,,'· '. : '' ~ ·_ .... , '';;. ~-'' ' . . . '') ·. . . ' . .: -· -

dependencies to find aU facts the depencl either' clirecdy_ • ~. on ,thil .. tfPe 2 (,acc. 
, . "· ,j, ~- •• , + • '.' , ' ·' • r. ·.,·:. f'(,j'_;~. ~·· :'t,j1,.'.'·/'· i·L ',. -,. ;:'.''..~- , , .. : . ·.· 

Thee f~ can then be a&ed aa:onllllf to their. d.,.d_.. ,and.'": a:-c-"pu~~,. 
• ' : :-· -~ • ' •• •• ; < • • -· ~ : ~ ' • •• ' " •' ' 

•~,example, "*.'1 type 1. facts d.epend diftdlJ •· ~ 1J•~·-'!-c.~·2 facts. We 

~ert to the type I cnr,e ~un ~ a ~i":,~.-,1 ~~·· in •-~~P to• 
•_, •,, o•. •~ ' ' • ' 

type I fact. 

that while t,~v~_ ~ •·Yflldor ~-,~ ~-,.~ flMUI of multi· 

vendor itema. The. environment for the llltua of ~..,.- _,,, 1'l'1. ~ trf1'd• .. ~ 
' ' • ., • JI : \ ~ •• -- t· .'>'-·- ' ~;,. '"} ., J " . ·. ' ' ' . . ;, 

fact ~an, .the .vartabiUty of 1lacl ttmes. . QIIIJIJ,l1M&Jft~.-r ~-,~ ~~ r,eprd• 

or the.deg~ of vadabllity ~ 1lad timea. .T~.pa.. .. ar., ~ ~ ... !( ~-..-
f . - , ~ ' , . ,' .. • 
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vendor ltema is determined • .. t of mntext•. The envuanment ror thb fact would be correct 

if the fact WU detelmined. during thi. 1nvattgatian .,,···- ~dfL The p ... lem is 

solved ·by lpedfying an aplicit environffllllt rof "taas that:~.~ determined out of context. 

The value of aucfl a fact II ailumed to d4ipincl di only the explicit env~ment and not on 

the camputed envtranmmt. 

t.8 Aatl Other ThlDJ• 

f.SJ The 8ulc ActlYltiei 
. :--::, " ·:ii j .. '., .: ,. · . . i 

0
'1 .,, • •• 

· In the above the dbcullion, I have made reference to activities that appear In 

the questionnaire. 

· · Th~ basic· acttv• · ,n the queationntire are: tnvlltipte, determine, uk., consider, 

check, anti •plain. Notiot that we have IIO activity f.,; nahlatiana. I ha~ choNn to we 

determine for thll purpose: to evaluate a component. we actual~ dannine t~ evaluation of 

that component. Each activity depends on iero ot more iype I facts that d•rmlne the 

. procmure to· be used for its ~ecutton. ·· 

The procedure ff>r . ..., Is trivial Aslt merely praents a qu- to the mer, 

checks the answer rot syntactic correctness and ~. an~f auerts it into 'the data bue 
with the correct environment Ask will not reuk a question if it knows an answer and the 

answer Is staff vatld, k · lb environment II stlD ~. 

The proaidure for a cletermJne contllts'ot' a • ot ffllth&b for determining the 

value.of a type·1 ofa type 2 rac( Lli.e·~k. dete1mtne d;rfut'~ the.data bue.to ~ if 

the fact has a va1ld value. Dttfrmlne simply exits if a vatlcl value existi. Othe~tse, 
. ' . .·: . • . . . 'i'"J ·,·:- .> ,. ,::'it,·:.' . ' 

dattnine ttta' •th riMthod llntll It determines the nlue or' die tact: , Determine userts the 
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datermUNld ftJue of.tw..,.intD tlleclua .... •-~·..-cl.◄,_,;~ ~ dl~-

deplaMlld& ,......,.._.,. .... ~-~ •a,.,~anctall r~ 

Chedt does .. · c:a..Anc .l• the.,._,:, ~-tt,_,..._ '-ltlhe. • activity ~ 

verify .that a.rapoll'8 •·--••IIJ ~ ..a r~•n~ ·• ..-;~oqrp-... T-, , 

ncoYll'J hr ........... ,nq •.• , ................... •-•~!.-~ to ,chance a 

previous response. 

Consider ...... , •• .,. .. ifttO. ~ta. · ~ ;P,~~~re ~ i. Hit or 

~•actiVltiel far fadl~,t•~~- -dlt:-fifl•-·~~~bilitJ.,,.«l 

nec:euM.y .of the compop1tL .111,eat&pte la a ,. ,r ~ 4,.,,.._,. _CC1J1l14.•r. aafJ 

mveattpm actlvltiel. 

Explain ii a limple ~Yity ta. ~·. ukJ.Pfp ._, If ~.~ an exp~~ 

and if so~-~ text. lxplaill.can a. invoked, bf 1DJ ~If-
. . , ,, ',:,..J r·, 

i.8.2. Factaaad TJaeif. Rtlatlu te l■titia 

We have di1CU1..S "'8 _baste .p,oc:eas of ~inJ {~ Al ~,:.e, ar;e pthered 
- - ' ' ,. .. "- . . 

and valkla&ld. racs. an ......-l.into tbe data but. Ia •· __. . .wteh ooe ftrm and on, -, . ' ' . -. ~ . , . • ., :· - .r', \,, ' ; ' ; ' 

department. there ii no conflllion ainc:e each pilcl of lnforma• Ml~ JitnUltaneDUJIJ to 

the firm and the cltparem.t. But •1-~PfJl"l\.lf d-. -,e ~~ departments? 
t'. ,.- ,' .. 

.. When we. tnvattpte tl_l!! d~.flf a,ftrm. wt. klvl#jpte.thetr inveJJtory 

characteriltia. We may auert. .far example. tllat ..... ~ of. one ,~'~t and t~ other 

are variable. 



lead ttmet· cmrl!!·d~ Wt·WOllld Uketo·111r•t _.,.ept1a11 of ............. 

owr members ot'' a -.s tn oar cue. ttwe·11t 1atheVV',..._, dipattrnenu or die f'._ 

The aggregation may be defined u atonJUncdon er•·,_·~~ ..,_.Uty 'f/1 

item lirld'•ttinies. · ~/~dhe actiVidll•ar111 ptwn,u·t• p,rf«mtnc more_ 

apedalfll4"~ , • ..._ ·a fact.......,.._ Wl'llliltJ'of 011M1 &tMes: ot·• 

deputrtllnt·maybethdactal-1J tf·ttwflplrtmaM ....... mer.-,ttmfle·,-dlfttf/1 a11 ttlffll 

ot the firm. 

We can tmp--.t tlMle. ldm'-by· rcapilttftr 1Mt ;dlett ve· two ·a.tc types of 

tnvestlpte attivllNl·lifW. ~ WetM .... ..., er a-·•---­
whert eNncy' is a nwn.· a ~t w a· fltm, or a:~ diipittmeftt « the firm. We 

may also investigate facts concerning these entities. We tnveatlpteif.,r-,iaamp1e;-- the 

tnventory·cha~ or• tpteft'pllrcllastnc ~-

Entltltl can be '«pMzld~ iflto a tne• di hllrUdty· that ci:n , .... at a very 

agrepte level to the atructure Gf the investigate tree. lecawe Gf this structure. lt is poutble 

to implement the questionnaire without puslnt · YarUtila: -Jii ·111Mff,-ttng>a ftffll, 

PROCTOR flht identitlea the t~. All fattl dtafl.- ·citwJtrM durlff the investigate 

the fltm acttvltf ate usufriecf to refer' to th'fs firm urire.; 1Whpffttt1y"tefft'lneer a fact 

COl'ICel ntng anatbtr enttty . 

. Whtle;lnveatipting tfw firm, we may In~ a puitflulng -~l AH 

facts determined wtthlti thla activity ap·p1y· to tlat departliMlt~ ••Wfteri ·••;,'complete the 

lnveatlgafion of the d~ we again Vie the- f'inri a ttie''d.raot f!ntlty. At the firm 

level, we may reference facts mncernlng each of its departments. 

In die lniplefrienmtton, lcomidenid tllin:a With_. firtit-and ane·purchaaing 
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department. I did not investigate notions of aggregation with respect to several departments. 

I did, however, implement the basic mechanisms for handling entities. Entities prove useful 

in providing a structure for organizing facts in the data base and in simplifying the 

dumping of the data base. 



CMAPTDI 

™PLJMENTATION ot'tHi M6D*L 

Thia chapter describes the technical detail• of the· lmple~entatlon of 

PROCTOR tn OWL. Readers unfamtliar wtth OWL are referred to the article by 

Hawkinson for a deaaiptton of the implementation of OWL In LISP and for a summary of 

the terminology that we uae in this chapter. 

U 0Yenlew of Tlae Implementation 

Conceptually, PROCTOR investiptel a firm by makJng a top-down left·rtcht 

traversal of a tree such u that in ftgure 5.1a. Illustrated ii the tree for determtntng the 

status of emergency lead time restrlcttons. This tree ls not prestored explidtly tn the OWL 
I 

data base: the tree vanes dynamically according to what PROCTOR UIOWL Figure 5.lb, 

for example, shows the tree u lt would appear If the status of emergency lead tunes and the 

status of emerg111cy lead time price lncreasa were known. 

The tree grows when a procedure for an activity ii selected. Few a consider or 

lnvesttgate activity, the procedure ii simply a list of activities to be executed. These activities 

become sons of the qtnal activity. For a determine activity, we may have several methods 

to be tried. ThlM methods have actlvttia which become aona of. the detmntne activity. The 

lowest level actlvltitl are uk and uaert; thty form the leav• of the tree. 
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Determine tlat atatua ot emerpnCJ lad ·t1me nstrlcdanl. 

n.rmtllethe •tu• ot ·~ 'lilkl 'tknea. 
AK the atatua or, lffllllga,q ~ tt,NL. .. .. . 
Auert:tti•~ to llltnr tfit' --· t1· einerpllCJ lead tim& 

Darmtne die ._.or .,..p,c;· llld t1me quabtf ~ · 
Aak the at,atua ol ~ llld .•~ ~ .. f!f'r .... . · . 
. AINrt t1M raplli• ua .. rcltffl·,,w,ltal'i1 at"~ lead time quantity 
reatrictionl. 

Determine the ltatUI al ..... ICJ lad time prkl UICl'tlll&. 
Ask the ltatUI ol ......-cJ 111d time,... ~-
Alllrt thl N11pG1111 to uktnc the ataeu1 Gf ~~;~··...-~ 

Awn that emerpncJ lad_ time~ are~ .. 

A PerUon al the ExlCUtlan Tne 

Determine the atatua of emerpnq lead. time ntltiCtlonJ. 

Determine the •tua of ~ 111d .~ ~ ~ 
All'.tht ltatul fl tlilllfWY lad time quandtj' ......... 
AaNrt the respon• to aa,ng tlJI .. or . .,....FJ lad tune quaaUtJ 
N!ltl'lctlona. 

Auert that .,...pncy lead time l'lltriedons are present 

The Execution Tree for a OlU.,. #Jitl .. JjQD ' ' .. , ' ... ,'; ._ 
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5.1.1 Two Modes of Operation 

PROCTOR has two modes of operation: toplevel mode and analysis mode. 

The toplevel cycle ts trivial: PROCTOR repeatedly uks the user for a request. In toplevel 

mode, the user may request that PROCTOR dump the data base, change answers. print 

evaluations. or enter analysts mode to start or continue the investigation of a firm. Analysis 

mode can at any time be interrupted for a return to toplevel. Figure 5.2 presents a flowchart 

which shows the buic cycle of PROCTOR in analysis mode. 

5.1.2 The Basic Execution Cycle 

At the beginning of its cycle, PROCTOR selects an activity for execution from 

an ,v,nt trtt. (For purposes of this overview, we will assume that the event tree is a stack.) 

Let us assume that the activity to be executed is the activity to determine the status of 

emergency lead time restrictions. Figure 5.S gives an OWL representation of this activity. 

The English translation appears in figure 5.4. 

This activity has a prn,qutstt, that must be satisfied before a procedure may be 

selected. The prerequisite states that the status of emergency lead times must have been 

determined: before a procedure is selected, it should have a legal value or be unknown. 

Suppose that the value of the status of emergency lead times is undetermined. PROCTOR 

will satisfy the prerequisite by making 

[(DETERMINE CSTATUS (LEAD-TIMES EMERGENCY)))] 

the next activity. PROCTOR resumes execution of 

[(DETERMINE (STATUS CRESTRICTIONS CLEAD-TIMES EMERGENCY)))) l 

once the status of emergency lead times is determined. 
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TER 
NALYSIS MOD 

OET NE)(T . '. ta,.tled 
,ACTIVITY 

FIND A PROCEDUaE 

,·, .,., . 

-,. -: \/.,r·i--~-~~,,~--~--; ·::1 ~(1'11·•'";"'......,...., ____ _ 

MAKE RIADYm. ·.';:· 
EXECUTI: 

- ' _ _,. ',~ . ., ... , ~wrupc· 
\ .... ,.~ 

'EXECUTEtr1•". ,.<'i '' .,._,........,.,. 

, .. ; ..... 
-'/ .. ,u :: 

~-----~---.-,,oo ~ .. . . . ,. . . .. . 

\ The Buie Execution Cycle of PROCTOR 

Figure5.2 
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[(DETERMINE (STATUS (RESTRICTIOHS(Lu.D-TlMES EMERGENCY)))) 
PR.EREQ..UISITE: 

(HAVE-DETERMINED (STA'-fUS (LIAD-TIMES IMEROINCY))) 
,., 

[(: (WHEN (STATUS (LEAD-'AMDilM~)\~ 
[METHOD: (ASSERT '$EN10Jl : ' 

[(: (WHEN (STATU,~~~TIMES EME~ENCY) PRESENT))) 
[M&:l'HOIW »u&INT) 
'. (Olte,· ' :. ' '. 

. (a.TATU$ ((tUANTITY·RESTRICTION 
~Q IMIRGINCY)) PRESENT) 

(STATUS (PRIC!l-~E 
. (LM&-TIMD.'IMBGINCY)) PRESENT)))] 

[METHOD::2 (ASSERT 'AJISENT)· 
(IF (AND::: . 

(STATUS (Q.UANTrrY-RESTltfCTION . 
(LEAD-TIMES iEMEROENCY)) ABSENT) 

($TATU$ (PRICE·INCR.ASE 
.. : · , :UAD-TIM~IIGINCV)) ABSENT)))] 

EMmte>,ta~~T.~~W~;"' . 

[(: (WHEN (STA1"Us (LEAMIMIS'IMBGINCYlUNKNOWN))) 
[METHOD:: (ASSERT 'UNKNGWfflD 

Activity and Proc:ecluM>f•~'the Statua·or · 
Emsg-.,144 T•ll~ 

Figure U 
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Detennln~ ~ ... ~~ 9f ~ leacl ~ ~... < ' • 

. Th~r·prerefildte II d.at'ffle itatus at'~ .Mad times be determined. 

~m•,·:..rrt111 of lffllrl.JI~ ~F','"' ~1;~~ ~ ~ .... , ... arep .. .,:· ·. ··- ···"·.··~ .· . 

Method 1: ~ .. :~~t,~i.-.,::r.:fif, ~ time quantity 
restrfc:tlans• are flt•• or · •. · --un.1 · · are p..._.t. 

Mwthod ·1: ~ thli tfiiy Ire 'ati'ittnt It .... c, ·Mid ti,,. quantttJ 
reatl1ctiona are abNnt and IIIWplKY ~- ~;-ff~r~'"~;!~~~,; 

Met~od ,s: A~wt tb•tth•,-~~~f ~(,•&J!lf. ,_a,-., quantitJ 
rutrktion• and tt.i·'atatul or ~~§. • diii6wjitttl· lna.aaea ta 
unknowp. 

D~rmlne the status ot emergenc,J ~ ~~. r~~iOf'.lf, ~l,'lenJhe •~~u• o~, 
f!l'nil'tlMJ leMI umea11 untnown. · · · ·' · · " - .,J};, .. 

Method: Auert that the lta&UI ii 1111kllqwn • 
• ~ • 7 C) : ~ •· • •,' ~. , .', 

Englbh Venlbn or·t11e ActMtyfot'~ ttt.·saatua 
~ ~}·• tne_ll~~ , .. 

,lgun 5.i , 
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Suppose now that emergency lead times are known to be present. The 

prerequisite ii satisfied and PROCTOR can select a procedure. Procedures are activities 

that are specialized by a 11.,a COJUlltlon, a predicate ~Irie fht-:tJ~ ('(&as-that are in 

the prerequisite. PR®TOR selllm 

[ ( (DETERftl~T~~~~~~\\C: ;~~~~J1J) J 

u the procedure for determining the itatus of emerpncy lead time ~,lctlons. 

PR~TOR ti now ractJ'-~ necu~· .Jt:~,tbe eYa\t tree to show that a 

procedure hu -~ selected and that. ,cixecutian JIii scarted.. and ~ .~ procedure to an 

interpreter tor deterrntne acttvitlei. 

The d~ ;interpreter executes''-~ or tt,, ~~re _,until one succeeds 

in asserting a value. Notke that a method may have an opttonaf condition: a method ii 

' . 1 .. •. ': ~ 4 ,. .• ' . ' 

tried only· if lta auodatad -coriclltion is true. Nottcil allo ,that it ii ,psible that _a fact in a 

condition might be undetermined. ~- determlrie ,~-~ can suspend the execution of 

an activity to r~ .th~- PROCTQ].l _ determine a,n,. ~ln--- fJCt., (The event tree 
,, • ' . ' •. t· - _.,,,., 

proves useful for saving the state or execution ot tlM su,pendtd procedure.) The determine 

interpreter continues execution once such a fact Jiu been determined. 

Let us suppose that emergency lead time price re1trlctton1 are known to-be 

present and that the status of emergency lead time quantity restrictions is unknown. 

[(IF (ORu: 
(STATUS (QUANTITY-RESTRICTION (LEAD-TIMES EMERGENCY) J PRESENTJ 
(STATUS (PRICE-INaEASE lLEAD-Tll'ES El1ERGENCYU PRESENT) J)] 

evaluates to TRUE and PRESENT is asserted as the value for the status of emergency lead 

time restrictions. The current environment and the appropriate direct dependendes are 
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record-1 with this value. "' \ .. ' 

The event tree la up(lated to ref~t..,,\...,-..4" 91',~lh, eucutloft of. tlae 

d-.mtn~ *,CUI of -.rp11q .-..«I .. ra&Q~ .• v,\Cft~ ""' ...... 

-~2 Ta,e .... R.ep~;t• ActivU.-,.~~ . '. .·, . 

PROCTOJl's ~Yitltl have ~e sa,qe ~~1 : 1i°lail,.u lJl-.~gaC4d by 

t"e exampJe of ftpre U.uad the, f~~-~•~ 

[(INVESTIGATE (CQNS~!tfTS UJEPA,1:1:r,tQT ~~ti) D'IETH001 - . .. - - . .. . . . - -

, ~~;: ·fmf~~-=:Mh> 
( INVESTIGATE ( l~l~-,1.'li~tNGJ 

11 
. 

~=;c~~L~r .. ,.,,,.t~irc,1,11 

UDETERfUNE (STATUS (RECORDS SALES))) 
DEPENDENCI ES1 NONE 
D'IETHDlh (ASSERT .. lfQIDf&E . l.sK lSlATUI,,~,~ ~J > ) ) J) t 

; . ·"" ~ . : . . . . ' '. ' .... ~ .... ~ 

An activity may have optional p~. ~ "-~.< ~tes. The 

prerequisite ls a con~nctton of . ..-,tiona that ffl'l.lt be tn,,.,M• Pll9(;TOJl can select a 

p~ure for the.activity. The~ spedfJ, ~ ~,91" I f~. Ql\llt el~erJ,e 
., . 

determined or known. 

C (HAVE-OETERnl~ (STATUS (l.EAO-TUll;J ~VJJll, 
' ., ' ·: · < ~ ,-... .' • > ·!"~' •, 

for example, states that the status of emergenq .lelld _ .. --. • ..-.ve a, .Jecal value Of -.~ 

unknown. We use HAVE~~Tf,11111~ ffl ,l~~ .... ~ ~ ,,_.. .. .,. ,ailts to 

.,cpUcitly handle the cue_ wbtn,dle IIICJ,II cl IIIIISplq.:W-~, .~n •. t\,1,.....-uon 

can alao specify that a fact muat be known. In thil cue. thil ,-,;,.Ult "-" •• .... value 



before a procedure ls selected. PROCTOR tries to satisfy the p~ulslte precllcate by 

detwrmlnltlf the. values 'Of ~·tam' before ielitting a protldure. 

Tftedependenty mtlbate'spedfies an expffdt mvtronmertt for an activity. It is 

a conjunction of type l facts that can be used to create an environment to override the 

general environment mechanllm ·c1a:tn,,t1n C11apter '-t. •·pl0C1"0tt ._,11t1nes the v,1ues 
or alt facts tn thf iq,lldt t11vlrornMnt Wm tt'eJtlCUtes· ln ictfflt,. JI\ the aboVe example, 

we state that the status of sales records· 1lu no cl..,..cy. TIIIS fact does not have an 

explicit environment and dosllat' hffierlt a genetai WIVirilndllnt 

A procedure for the exC,Utlon ot ~ 0 ,acttfJJJ QA'fit'.~,Uii ~Vlty .. If or a 

•llffl sf,«laltzatton of t~ acttytty. In the example or flpre ;ts, 

[, ,~~J::.sr1~"r1mqpaz-1=,-·=m~,J,,, 
ii a a,/am sp,c,allZGtton and 

UliEM (SftftJI ft!do-1'h1Ei BIERGENCV> PRl'SENf>'>J .• 

must be true tor tllb wherr'ipecllftlltton to be aetected., 

!ach wtten ~~ of afl acttvltj ~··n1f~ th'e.acttvtty itself can have a 

method. A when ipedaUiatiorfrnay inherit ·~••ana :~hod details from its parent 

activity. Thus. for situattons where only 1 or 2 when speciaUzationl need'specia1·methods. we 

define these when S):iedau~ ind ·Wt· Other - 'i1te thi method of the activity. An 

acttvtty··need not have anj • .._ spedaftiattons.···· · 

CUNV!$TfCM'! tCONSTMlffl• ;10EPM'ffl:NT. PIR)fAS1NG>) > i 

ii both an atttvtty tftd 'a pniiduie'fot thf a~vlt)'. Nottahhit ft ls u error if a procedure 

With a meehod QftftOt &' selltted. 
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U Data Structurn Used by PROCTOR 

PROCTOR uses several data structUres durift& -., ..,.~ 'I_"MII IN the 
-;;1 .: ; ;'. . ';. 

nnt ""• the nm, ""· a aet .of n"1onlftlftf ~. ~.~ w•rt, ~ Thi event· tNe 
~ - ., . ,' ';, 

controb the execution cycle or PROCTOR; the llltity trN orpllbel racta an the data base 

and relatea them to the rtrm and tu purchwnr department; ·,~-•~ tree·and 
' "'~-' .,., 

',: , { 

used-by lattice are ulld in the change answen pnadure. All ltl'UCtUra are implemented in 

the OWL data base. 

5.SJ The Ennt Tree 

The event tree controls the execution or PROCTOR. Plpre Ua and Ub: thaw 
' ' ' 

a portion of this tree u It mtcht appear dunllf •·---.r thtJnvll&:iple ,CNltraintl 

activity. (PROCTOR hu just determined the IIIClllity and feuibiUty or a comp1111-, to 

handle joint ordering comtraintl. IU1 UOltl tai•--· dte,.,._ef,CDlllpMat nmry to 

handle these interactionL) 

Each node or the tree correspondl to an event or the illtllpralr ·which in, tum 

corresponds to Che extcUtiaa al an ICUYltJ. The, .cr.,a clGublr llnUlt to make possible 

upwards and downward trav..._1 ~ dltl 111e ~. auXiliary IIIU;kL 
. ,I 

There ls a continuation attnlNlte Ulfldal!ld with, ach aade of the nent tree. 
. ' . . 

This attribute b a LIFO lilt of activities that fflUlt be alCIICld btton the completion of the 

nent. Activities are added to a. ~......._ bJ IReQ1'.0& to lltilf'y a prenquilite, by 

individual activities during their executlon,and-lar• change an1wen routine. 

PROCTOR maintain• two pointers into the ev•t tne. TOP-EVENT potnta to 

the topmoat event of the tree. Thia event correaponda to the activity 
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[(event 10) 
calling-eventi: (event 8) 
· calllld ali11atd; (ffllftfllt'(lftnt It) 
activityi: (inffltipla (C8111tratnt1 (department purdwtnc))) 
CDntlftllatlWlt: (e11pld,, ...... , • ._.o,,: , .. 

(inYtlltlpte ((canstralntl ~~-purchulng)))] 
' - ' 'j > ~; ·: : _- • ; • " • -. ' '· ~. • ~ 

[(event II) 
calllng--efflld: (evlllt IO) 
activityi: (explain (camtraintl jdnt-ardtrlns))l 

[(event 12) 
calllng-eventi: (event 10) 
called-evental: (event IS) 
activltyl: (lnvest&pte ((constraints jolnt-ordering)(dtpartment purchuing))) 
continuationl: (COlllider (aan,atlon family))] 

[(event 13) 
calling-evend: (evtM It) 
called-eventll: (event H) (event m (event 20) (event 24) 
act&~ (CJDtatdlt' ........ ,.. ..... : 

[(evat H) 
calling-eventi: (event 13) 
acttvkyt:(d111rm1M (ltatus-~ ~)) 
.... ] 

[(event 17) 
calling"ffell&1: ( ... IS) 
activityl: (determine (evaluation 

... , ' tnn ill ly,;{t, Udffl<COMpOMUt (handle~; .,.,......Ing)))))) 
procedurd: ((determine (evaluation (necesstty (1,-n-campantnt 

(handle ............ ...,,~•••· !;•,••••••;! 

(when (scatua (conlb'aints joint-ordering) pre1111t))) 
aelectian-valaesl: <-- -•111t,,.._.. ... :.; · · · ,,, 

(((dtpartment purchuinc) IX(flrm IXia!lioll. 0))) pawnt)J 
" -i~,J_ • -- ( ; . ; ; ,·j:.: - .. 
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[(event 20) 
calUng-eventi: (event 13) 
activity&: (dtelrmine (evaluation 

(teuibillty (ayatenH:ampOne (handle(~ joint-ordering)))))) 
procedurd: ((dlternline (naluation 

(tlUibtllty (t,-n-campontnt ~ .. -----~)))))) 
(when (llatUI (c:rmtralnrl jld WI-.> pmr I It))) 

selectlon-valued: (atatua ((GDllltrainta ~ 
(((clepartmmt purchulns) IX(flnn i)(IIIDDn I)))) present)] 

[(event 2-f) 
calllnl-evenr&: (event IS) 
activity&: (dltalmine (naluatiGII 

(type (tJlllnt-rmp,nent (hanclle (Clllltl'&ill" Jomt-onlll'lnl)))))) 
· procedurd: ((decennine (ffaluacton . 

(type(a~(handle<-atralntl~))))) 
(when (lracuat(conatraintl jDillt-onWlnc) pnllllt))) , 

selection-valued: (ltatUI (<-...-~ , ;·;c 

· ....... putdla11nf) IX(f'tnll(IJ(1 mtJ.1tl1)))) ,......c> 
cantanuationS: (mlthod ~••••-~ (&p (It•••·•--

(huidle (GDllltlUIII JIIM'«dll..»»»)l 

Cantin.._ ~ Ptprw Illa 



it:..,,. 
[(event 14)] 

/ 
/ 
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[(event 8)] 

/ 
/ 

/ 

[{event 10)] 
/ 

/ 

e-
[(event ll)] [(event 12)] 

[(event 13)] CURRENT-EVENT 
,,,, .,,,. / \ 

J 
/ / \ ..,,. / \ ,,,, 

..,,. / \ ..,,. / 
I? ~ 

[(event 17)] [(event 20) [(event 24)] 

The Relationship Between Events in the Snapshot 

Figure 5.5b 



CUNVE$TIGATE (SESSION A)) l. The second ·"~cer,41,:~~'''~T~~VQl'f '¥:hich 

points to the event t"-t ~tly being e,i,ecutecl. 

The event tree 11 uHd primarily to sequ111ce activities for execution. The 

activity to be executed next 11 always the first activity on the .. c~1ny;"acm of 

CURRENT-EVENT. Otherwise, if this continuation is ..,~ ~itJi:~ ~~itJ, on the 

continuation or the caJUns ,event. The "'~ 1s .~.· r~,-~i'.~• J!~9Jl naches 

TOP-EVENT. PROCTOR. 'aMlpt, r«utns to fhe~tcitf11t~•t~'.~-~ ih~ 11 no next 

activity. 

The event tree ii pruned whenffer the -~· tl 1 an' ev~t fa. torilpllte. Thus, 

the eventi ftnkt!d· 'by' 'dotted";Hflti ill rtru.-. 11.Wrdcfn~1 eira~-h~n -~ execute 

C IEVENT 24) l •. A avid event trN may have blln UllfuL llf'ld•IIJ in the ..,..don or 

explanatl6fts. We f.at, 11owhr,· tllanhete -. ta0"1irf- ,.,.~ ~{~ 11.•lilg die comp• 

tree. Tli•s,deftctencf dn be OVil'COfM:'(ttte·ttte ~ aillJ··~ 'by· r~putlng 

apprapnaae parts ot ttat" lllldciW. · 

Each node al the evtnt tnll may haft --~ ·~ :.~•~•• ii 
, 1 :, ;:.,>f't·t•,~<- ~-~ -~.;~·r ·:·~~·:·i,'":~·~ ..... _ .. , '.,i 

an •instantiated• Ulll1ion arncerniftl the valqa ot ,_.ll-•1"""u,id ·~ tbl +tion 
:,. s , , f' . f. i , 1 \ , '~..- · , ··' . , • 

of. a. e,~oc~~re f~r t~• .Clv_tty~_.; ~ ,~lcm ~~.,,.I,}~ J:,~llJIPq " illft&ntlatlon.) 

~~v~haes are.uat!d,t, tbe~Qf,~~~ ""')~ .,.,,~ h,.ye .a 

dependency attribute that lpldttea the aplkit MYftll-t f• ~,~~ 

ll2 The Entity Tne 

Entities ¥1 oa,-.i1n .d\e. •• wwld.,·la·--~-••,."""9,....~ mtltiel 

and sets of entities can include Hllions, a particular........_ __,1,.,..d•• l'WOII.;_. 



particular firm or a sesdGn, the departrninta or a firm, the purchasing department& of a firm 

and a particular purchulng department. n .. ate ~ In dWt .. 

CSESSIONl 
USESSlON Ul 
UFI~ (SE~l,CJN U)] 
U 0:IRft 1 f ff&SION U I l 
UDEPARl'J'IENT UFlfll U (~ION UUJ 
u (IJEP~t 1PllftCHASti;fUFIRft U (SESSION U ))J 
Cll<DEPAR"(lee,tJ: ~INGt,1UtflNl.1.) laQSlON 1UJ,J 

• : ~ _." • •• ~ :, • ' • ' ; ' , ·,~: ,> ,. • '.' '(. • ., ~ 

Ftgure 5.6 shows the structure or a let or entitles for a hypothetical data bue. 

PJOCTOR rnai~ a pou1ter (~CU.~r-ENTJTY).to a node in thb 

tree. CURRENT-EJ"'TITY i~Jhe antUJ ~r ,,t of "fttltles th~ is.,-,r~ent~J uade, 

la,vesttptic,n. 
< j.-" 

A new entity can be created ~h"1ff~ )!ttQCTOR .-..~• ,y ~esrJpt, entity 
' - , '!- -. . '' ·--· ·- . ' .,,, .. 

activity. PROCTOR.., ~n be told to ln•,stip~ Q. •tUJ. to.•••··at• di! mtitJ. to 

investigate another entity or to investtpte a let a{ entiti& ~Js,up)ples are: 

UINVESTIGATE (F,IRfl A) JJ . 
cnrtttst,llAtt 1FrM lf£1 u, ;, 
[ U NVESTI GA TE (Fl Rl1 ANDJ1£RU l 
tttrMSt11kit·,1DEPMnw.r t:Hm> n. 

The new lhtltf ii .... ~' both tht CUR1tENT~lNTI1'Y and the investigate 

activity. Consider rtgure !l. "For a CORIENt:.ENTtfv/of' i1d:1Rtt lf(SESSION' lUJ 

and an investigate ac:tivlty'of' 

CUNVESTIGATE UDEPARTIENT PIJlCHASING) ANOTIERJ>l, 

the new current entity will be 

H ( (DEPMtftlEffT Pl11CffA91ft;J -3t t WI flf 1 J (9ESSt c,t, ll > J l. , ,. 

CURREHT .. ErfTl•I Y ii* LO . 



'[SESSION] 

/~· 
[(SESSION 1)] [(SESSiON 2)] 

t 
[(FIRM iUSJ,ON l))l 

[((FIRM 1).(~ESSION 1))) . [((FlaM 2XSESSION l))J 

i 
[(DEPARTMENT ((FIRM lXSESSION 1)))] · 

1 
CD 
U1 

. [((DEPARTM7CHAS~X<-.~ION J)))j---......__ . . . 

· [(((DEPARTMENT PURCHASING) 1)(($RM !)(SESSION I)))] : [{((DEPAltn(INT PURCHAIIN0)2)((FIRM IXSESSION l)))l 

A Tree of Entities 

. Figure 5.6 -· 

' j 
i 
I 

j 
i 
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[( UOEPAR111ENT PURCHASING) 2)( (FIRtl U (SESSION 1J J JJ 

when the activity [(INVESTIGATE UDEPARTIENT PURCHASING) THE) JJ ii executed. 

(We find the moat recent purchuin1 departlMnt innstiptld.) 

[(INVESTIGATE UOEPARTIENT PURCHASING> AUJ indicates that PROCTOR 

should find the m• rtcent purchasing department tnvesttpted or else create a new 

purchuing department enrtty. 

Thae ld«u are easily extended. By specifying selecton such u all, each. first. 

second or previous. it ii pouitble to implement Inv_.... acttvitlll that inv---• sets or 

that iterate through members of a • 

The CURRENT-ENTITY must Ile reset When an tnvestigate entity activ~y 

complete, execution~ When PROCTOR cr•tes a new•ttty. it ,-cu attributes called 

previous-entity and ""'-entity on the event carteapaadln( a-the exeailion of tt.,Jnve,tttpte 

entity activity. PROCTOR alraply sets CURREN~NTITY to the value of the 

previous-entity attributlt once ex«utlon of the Jnveatiplt •ttty acc&vity ii complete. The 

new-entity attribute ii uteful for raetting entiti■ when PROCTOR travela down the event 

tree. 

U.2J. In1tantlatlon1 

PROCTGJl uses mstanttctton to relate facts to entitles in the data base. 

Consider the fact UNU"8ER UOEPARTnENT PURCHASING) FIR")) J. This fact ls 

instantiated to 

[(NUMBER ((DEPARTMENT PURCHASING) UFlflt U (SESSION U))) J 

when CURRENT-ENTITY is [( (FIRft U (SESSION Un. The instantiation of 
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[(STATUS (CONSTRAINTS ~I_NT~NG))J ii 
~ ~. ~. • _, • " . - • ' <,_~' 

USTA~ C (CONS~INTS JOUjT-OfllEIING) . .·• . . ., 
. ,•· :n•flJEPJIMlllN~iPMdfAl'ftll) ~1:,tt,ftlffftsastm··tt, 1 lJJ 

when COJtlEfn'-ENTITY'fl 

ct t IIEPARTIIENT PUIICIMSnc1 U·UFtM ·H talllrtll' tJ )'lJ' •. 

'. The Nlei fo,i~,.,.., ........... _} ·tJr.-'cllitlM&:~U, 

or an entity X u any entity that appea1I u a Ian :W 't lll~'tltf- • 'A n.,-.dtit, of 

an entity X la any entity that appan u a fathlr al X In the mtitJ tra Thu impliea that 

mESS I ONJ ii the aupenntity ol aU •tltlll. 

The fftit 'a ..... tduitiatea •• ~-i~ that. rmtain 
ll!SS'ltJNJ .;: ' . . !':"!~ .. ,. '-' ,:--::~, , , Y:•• f':~1;">; . r·. ' .... •'·. ~- . ,. ·, '· 

UFIRII SESSION)] ·a:tiiff'' . . .t. . ;: .. ; I ., .) ;: ., .. ,; i ,. 

~::"Sf~ncf ~IMIJJ' Jr,: ,._ i.' ~-

UDePAR11ENT PURCHASUIU J, 

are instantiated (dependtns on CURRENT-ENTrrY> -- -~ . 

USESSION U J 
C(FIRn (SESSION l))J 
U CFIRl'I U.~ION,!Jll . . . · ·.· · •; . . ,: .,. 
UDEPARllDf '-f«Ft1'f'U CSESSUIN U)) f 

.,l}}&111-ms~.~~~~~Jt1,~1'~· 
';, ,{, .·, -~·; ·. ~.. . .. ' 

In making explicit lnata~~-~J,ftrt;&re,.,.;-.., ~~~,;~~lT!t..- be a 
i .; .. ,,"":) 

subentity or the cJua of entity that ii .. ~'i"i·· it9't,.N;~ •~"' tbe'clua ot entity 

that ii required; ··or it can be.of the~ c:~ :In ~~:·~~: __ .,II limply rebieved 
• e "r,.;,. ! ,•, ... ,<,,_ ,(, 

correct class cannot .be found. 
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The second instantiation example lllustratea dl(Alt tnstant"'"°1&. A concept 
" ' -

may have a OER.IYED .. TITV ..... ;Ctn itS ref~U.;(or •th~.zef--..ce list of a 

generalizer). Such a concept 11 called a dn1111d n&llt7. ([WEJIIG,R~. an,.I ,QJE11Sl are 

examples.) PROCTOR ..-u. 1 c;lemld ~ br ~1.JIN'iF-.... TrrY when there are 

no ln~~Uona b7 either a Ml•UtJ or~ ~J;JJJUtPT·DA".flTY• Otherwise. 

PROC,TQR uses the.~~ that alnt.4y -- ",~ 

5.S.S The EnYironment Tree 

The value of a fac.t depend• on ,tJte e11Jt~t, tr ,-bJcb that value was 
•. ' . " ' . , ' ' 

determined. An environment is represented by the concept IENVIRONl'IENT~ apecjaUr.ed by a 

conjunction of instantiated UMrtlon1 concerning the values of f~
0
·t~at ·are CGlltAinld In the 

-.wvironment. Suppose. for example, that.,. eqv~ ~•Iii rh4t ~ . 
.. '· . t' -. . ',- , ' -" . - ~ ' : ·, 

UACTIVITY FIRftJJ and 
USTATUS (CONSTRAINTS JOINT-QRDElUIIGUJ, 

--\,, ' ' : ~ 

that apply to the entit&e4 

C((Flfffl lJ(SESSION l)JJ and 
[(((DEPARTIENT PllDfASINGJ U ((FIRft.U <SESSIQN 1)111, 

and whose values ~. ~lfCJ ·• l,PFEJENTJ ,' Thk '°"JroA~ . .ll.npr-.oted by 
/ . •· ,~: .' : . . " . ,' ..- " " . ' ,.,. ' ' '. ,,' . . : . 

C (ENVIRONMENT 
(ANO .. (ACTfVI TV f1'1M l J tSESITON 11 l ·PimMsncJ . 

(STATUS 
,. i UDiJTMtflTS. JOnn.:.tllOERJMGJ 

(( (IJEP:ARTIENT Pl.R:HASINGJ 1J UFIRft U (SESSlml U J)) · PRESeffl1ft : •' . . . . . 

Note that the grouping AND b reprt1111ted in OWL u a concept which hu an 

element property whoae reference U1t contain• the member• of that grouping. In · 
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PROCTOR, WI UII the concept [ ( ( (AND X) Y) Z)] to represent the crouping 

[(ANIJ X Y ZJJ. 

With this nprtllldation~ O~L.~ 111Yirllllfflaltl tnta a tree. ·Suppose we 

had the environments. 

l(EN¥1RONr1ENT X)J, 
C(ENVIRONrENT lAND A Bl)J, 
UENVIIIIIENT (NI) A

1 

CHJ' 
UENVIIDIENT ~ A B CHJ •- uav••••n ~ •· e OH 1. 

The OWL data bale pemdtl us to traver11 thae lftY.,.,.,_. u If they were ltl'llctUred u 

the tree in ftcure 5.7. We take advantap-of thll rtpflllfttatton whtn determining the 
,, 

validity of environments in the chaftp anawen routtne. 

An environment ll lllily d~Y~ tl'Gllt the ffmt ~ it i a canjuncdon: of ·the 

1elec:tlon-values attributes that appear on tvllltl in the path frem CURRENT-EVENT to 

TOP-EVENT. An exception occun when an fflllt in ddl path hu a dependenq attribute. 

The environment for this cue ii a conjunction of the dependency attribute and ~II 

Nlection-value attributes that appar an 1Y111t1 in the path from CURRENT-EVENT to the 

event with the first dependency attrilMtte. 

Each environment ii given a valutef TIIUE, FALSE or TO-BE-CHANGED. A 

newly created environment always hu a value of TRUE. An tftVironment ii ,elven a 

TO-BE-CHANGED or FALSE value when tJM value ol a type I fact in that -,vtronment ll to 

be changed or when the value hu chanpl. 
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[(ENVIRONMENT A)] 

((ENVIRONMENT (AND AB))] [(ENVIRONMENT (AND AC))] 

[(ENVIRONMENT (AND ABC))] [(ENVIRONMENT (AND AB D))] 

A Tree of Environments 

Figure 5.7 
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5.S.-t The UHd-117 Lattice 

Chapter f dt1t11111d the nation of the clliect depmclency :~; a fact on the facts 

that tnter · into its ~tton. In tM. Imp~ 'we "~''thes.:depeitdenctea by 

giving ach fact a value-uaed-by attrlMne. Thi rihriMflii". the ~~~by attr\bute 

of a fact holds all racrs·th1f1-Tttl,lld ~·nb(it t1laC r~ 
' ' . . : :: t .. • . ·, • t t ~ 

Fact_ A cotTIII bef'CH? f~ B ill}hta ord~ tf afl4 A.91J}!'. CM. •~of fact A b.Ulld jn ttt, 

d_~•-~Jn,~-, or f.act. •~ In other ,~r~•• ra~tJ~-~i Ol!}\lt ~~_11#-_or Che 

valu~Nd-by attn~~ of fact A. NQtke that~~'.~~:··~~ noteedb•~ 

in PROCTOR; a fact A cannot depend on a fact B which in~-~ qpJact ~-
. '',/- _,,.,;', ' \ ' 

The u~~~J latti~ r~~ aaily ~~•~i..-1 -~~ ~'1f;~ ;~ p~ure called 

FIND-VALUE. FIND-:VALUE,~ fact A in.~.~~-~~.tJ! f~ I if :tbf 

value of fact B ii referenced in the determination of fact A. 

!.f Back to Bula 

S.f.1 Valu• 

·-,, i. ;., ' ,, '•' ,,-: . . '-' 

in the data bue. We wt~ IUfflffllJize the descriptlo~!Jn ,tin.,~- . 
,. '.:.: : . - " .· ....... '. 

PROCTOR maintaina a diatlndion ~ ,valutJ of ra~ and value, of 
.. --·:~ :. . ' :~ '> !-_;•,·. -· ' Jf. _.;:·.· >-•;:•·-t ~~11~~~ --~ "i ,._·•' • -. 

reapon111 to queattana. Tht canapt for •va1u1 of die 111t111 of ....... of trllllpCll1&dan• 

for the entity [ ( ( (DEPARTflENT PURCHASING) 1J •,:~141'·, ll{~l· . ,l)!) J ii 

represented by the CG11C1pt 
' .· ::-,: ·. 
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UVALUE (STATUS (Eal011ES-OF-TRM$PORTA TION 
(((Pf3'~raer.~lltri) lH.W.1"9 l) (se.ftgtl.UJ),l. 

The concept r~r ,•re~onae to the q-,estiqn cQMerniqJ tti. swu, pf -=-nomie4:,af 

. tran,portat1on• ~, for the....,. •.tJ, P..19P.~• w 
, ~ .. . . ~.... . 

• "\j (,~ ,: ' _, ' ',"J. f - : 

Th• hnt posftiOli of the ref'erence lilt ot each ol tt.- concepts contains a value 

that caw be one or UNDEt!RftlNED. UNKNOMN ·'Ot some· 1ep1: valve. A)'~alue ot a fact II 

UtUTEWtl 1B if t,__ 'IIM Ml no alteMpt to ~ne tta' value. It ii ~ If the 

Ulff spedtled I rtlpanll ot \lmdlt or if nOCTOtt can a11iy ailert a 'value or unk~ 

due to lad. of lntorinlidon. 

·1:,c1t fnttantlalld tut/rtSpOftll concept hu a ,alue-ulld-by attribute, an 

environment attribute and a ~atmj-utivity attrlbut&· The ~-~-by attribute has 

~- 1 ,. - . ~·. ,. ' .. . •>i c:~ ~,<,·:,u-:; · - : -
been explained In aectton U.4; the en•itonment attribute c:antailll the environment for the 

fact/response; the creating-activity attribute contains the activity that created the value. The 

creating-activity attribute provides quick access to the activity for the determination or 

uk.lng or a fact. 

. ~ . ' .0 -
The fact/response concept may alao have a preliminary-value or 

• > • • ~ • : ''.71 ''• . •· • •,,:} :·! ·. ·•• \' V ~ :• -~ • 

prellmlnary-responae attribute. ·These are unclwified attrlbutea that are used bJ the change 

rou~ for tempotarity Nltlng the· value of a fac:tl•• to undetei,,nlned. 

&.•.l.l nNJ>.;VAt.tJI •Rd Sft-VALUE 

FIND-VALUE and SET-VALUE are functions that maintain and provide 

acceu to values In the data bue. 



FIND-VALUE takt1 a concept u an &rpffllftt, inltantiatel that concept and_ 

retuma the value of that concept. The . rule fs FIND-VALUE II atraightforward: lf a 

preliminary-value/prelimtnary-nsponse ~ttrtbute exil&I, ~m it1
1 
va~ If 119 value_ ~iltl. 

return UNDETEAftlNED; if a value 1xl1t1 but the ••l .... 11141111 hari'rilu1 of FALSE or 

TO-BE-CHANGED, return UNOETERftlNEb; othtrw1t1·ttr.mf-th, 0Ya1a• •. FIND~VALUE' 
' , ·. ·:;· :·:--~~~~;~~ 

value. 

SET-VALUE tal•• conapt and a vailka'~ lftlantlatea the conc:apt 
__ :·_./ 

and correctly set itl value. SET-VALUE allO •llft!ltl• any ~vah;le. updatel the 
< ,! ' -~, 

creaUng-actlvitJ attribute, MU the environment and l'lfflOYa all ref erencea from the 
·:i,-.: - -. '· 

value-uaed-by attribute. SET-VALUE haa another l"!J»Ortant effect: it r~putes all 
, t~iJ."'f ; -~: · 1 ;•, ' '. ,. ! ~!{ ;:.. . .f "1 '. •. J:. , . ~' . 

environments when it lttl a value rs a type I fact that hu J111t N!", ~~ 

~f.2 Evaluatlar Expreu.lou 

In PROCTOR, expreutona occur u conditions on method• of determine and 

check acttvltta, u condlticm ill ,,.... .... uc1,:W111rap11t1alatlant, and u arpmenta of 

uaerttona ln determine actlvitill. The IJMU fw •pr•klnl II dllCribed bJ the BNF of 

figure u. 

Expreaionl an evaluated by recuntvely applJinl the rules of f tgure ~9. Notice 

that an expreuion can naluate to lNCNOMN • lNJEIEMINED if data II UNICNONN or 

lNETEAnlNEO. Notice allO that BE la dlfflflllt from Et1ML IE can compare a value to 

UNkNOMN without naluattnc to lMNDUN. 

ftlNIIU\ tlAXlflll and AVERAGE are bath u..-, ud n-uy operators. The 
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mncHtian ·=• (IF predtcate) I (laESS pndkate) I OTHERWISE I 
~.~ 

pndiqte :• (AND · p.,.klce;1 ,red~ • ~ . pndaa.-.> I 
(OA prtdlcalaa pnclicatea ••• prldkallj · 1 <•,._.> r-> 1 .... ...-1 ..,,.,1,s;.U 
{NOT pndlcata) I TIIE I FM.SE 

apreuion =• (bop expresalon I expnruionz) I (uop expreuton) I 
~ I lnop -,,....., ap,1, ...... ~ .. ..,.,-.> J 
ract 

bcp :• GREATER-THAN I LESS-TttM I ECIJAL 

bop:• IUJTIENT I DIFFERENCE 

nop =- TUES I PLUS I MXUUI I "INUUI I AVERAGE 

uop :• IWUIUI I i11NIIU1 I AVERAGE I ftlNUS 

nlue =- lnttger I flaadnJ potnt numb1r I ranp number I 'symbol 

fact =• an lnl&antiatld YUie ract J an lftltantJatecl ,.,.... tact 

BNF f« ~ An PllOCTOJl . 

FflureU 
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When x and y represent valu• ol facts or COIIICUltl, 
UAND x yJJ evaluates to 

JtRUEl if ¥ • tl'IIE.l I\ ,, • tTRUEJ. 
FAt9EJ u x • w:Jlf.ar ~ · - lFALSEJ. 
IIJIIETEIIIIIEll If ~■,.-.=•~-•jJ:..~, . •• . 
lUNKNOIJNJ if (x • lUNKIIIINJ "J" .M.SEl "1 • IIIIJETEIIUNEDJ) ~ 

(x" IFALSEJ "x" DNETEIIIIElial)--7 ... ■■J); · 
~.- -

[(QR x y> l evaluates to 
[TRUE] if X • [TRUE] V ., - [TRUE]. 
[FALSE) if X. [FALSE] AJ. _IFAL.SEJ. . 

l\NElSltHIED> 1f ~~:=~~1S::l,." 
.IUNICtGINLif ~-;~ "J•ffllllihAJtll ......... J) V 
· · · -·· (x " ctRtEf" x " llllETIIIIINEDJ " J • .....,.J ~ 

CUF X) J evaluates to x. 
[(llfEN xJJ evaluates to x. 

C (IN..ESS x) J evaluates to C INOT xJ J. 
UNOt x JJ evaluates to 

CTRUEJ if x • IFALSEJ, 
IF ALSEJ if x • CTRUEJ, 
CUNICNOWNJ if X • aNCNIIINl. 
lUNDETEll11 NEDJ If x • UIJETERl11 NED]. 

When op • bop I bcp I nop, 
[(op X JJl ii 

llNJETERrll NEDJ if x • nNJETERl11 NEDJ v J • DNJETSIIJ NEDJ • 
lUNKNOMN] if (x • lUNKIIIINJ " y " llllJETEAl11NEDJ) v 

(x " llNETiRftlNEDJ "y • lUNICflllfJ), 
op(x,y) otherwlle. 

CUBE x> y> J is 
lUNDETERl11NEDJ if x • l\NlETERl11NEDJ v J • BNIETERftltEDJ, 
x • y otherwise. 

Uuop x>J is 
WNOETERnlNEDJ if x • D.NJETERl'IINEDJ, 
CUNKNOWNJ if X • Cll«Nllltl I 
uop(x) atherwlle. 

Rulea for Evaluating Expreauona in PROCTOR 

Ftcure 5.9 
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unary version applia only to "'"I' ff14"""" •• ..,_ ~ - u Cclll, ~.,.&el and 

l>lNJ. Theserange ....... ••bJtN .... 
{'. ' 

C (llUANT[W.cafllS-'fHM: 1-liJ J:J 
C (QUANT I TV (IETIEEN (NI> 24 68) ) ) J 
[(QUANTITY tGREATER-THAN 1•»J 

,", >o ~ 

The maximum or Cclll 1J I0,.41f,·la4-&IJ ••-:.,. bl81J,,tato0..P&OCTOA,usumes 

a bound of twice dll' .._ liaanil for~~ ,..._:~ fnllttl'ftlMI of 1>1:NJ ii 

IOI, of C24-58J ii 24 and or Cell] ii 0. Notice that quantities in ranps are,nev..- fl!l!PltW. 
_, 

The average or a range ii simply the a...-ap of the maximum and minimum of that range. 
' . 
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U lx1e11tln1 a .ltllctlll Procedun. 

PROCTOR UNI, ~~I '9~P~~ir,..1a,...,~ ~W'•,~91' eac" lJp,, qf 

activity .. These ..-e d~ in~ f~lnf ~~. ,, . , . 

UJ TIie A1k lnterp"'8' 
, ., ' .,,. 

The following are examples of ••, wt,~ ,., '.' 

UASIC 'STATUS) 
IRESPONSEs 

;'11Pl!11 VES--NO 
(TR~TI DN., I ,AIMftT PJIESENJJ J J 

' \' '•. • • ',• ,, •• I • 

~!:~ = =3r~~i·l,~ 
:=•7'~~~~~~~~Wtfflceo?JJ·. 

. f TEXT UASK OUIIElf FAIUL I ES) > 

.DE~.INGLE-CHUJCE 
IQPTI., J .. <1.1 ... U:-H .. .Jlj~lfl 111~;,.zt;l,iUI >688.J ll ,c 

·• (to, IWfY ,:-NtJLIES Ill GIUJPs ·Dl"····Wil9··••1ia11') . . 

Each ask procedure haa a reaponse·letrlbute' '•hich 'rorma ·,hie basis of tu 
method. A response ts described by a type attribute (description. yes-no. yes-no-value, 

single-choice, multiple-choice or value). a text attribute. and d~lng ma the type. a syntax 

attribute. an options attribute and a translaUon ~ •. The text attribute II created by the 

TEXT .. fun~ whkh canverta a list ti text Into an tn...,.1 rep~ilt-. (See ~Ion 

5.7.) Syntax. translation and. options are defined u gra,piftSL Sp~ &'an 'ord~ 1111 ot 

predlcatll th'at an applied to a iaponse to insur. ta syn~ carnctneu. Translat~ '11 an 

ordered lilt or values that are used to translatt a ,-.no ar choice respon11. Options are 
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printed at the terminal for single and multiple choice responsa The options· attribute can 

repfld:lt·. tranalldori ~ wtt11, 1"tl'lns1iiforf r• .. ~~iient. · · · 

We make use ot OWL's ablflty to inherit~ ;heri defining ult actlviUes. 

UASIC (STATUS ECONDl11ES-OF-TRANSPORTATIONHJ, for example, will borrow its type 

and translation attribute from [(ASK STATUS)]. In 1eneral, mi11lng ~ttrll>utes can be 

Inherited from any generalization ot a response. 

The ask interpreter checks the consistency of a syntactically, c:orr,:t ~ translated 

response by calling the check Interpreter. It eventually •~. tll,e r~e by using 
·~ .. · . ., - . 

SET-VALUE which correctly instantiates the fact ud updates it(en~irdrirnent 

The ult inNI ·• remrda ihe qu4!.JIU)..,. thlt~~~;us~ to a. uestton. 
·.·: -~ ,,,:: .: · ... ,, ,,;; :,,; ,,', ·•·.,:, ~ ·, .c ,41 

Each instaftttatf;d ~•-~~ ·_.Ila a q~~--~ oo, •i.·~~ lilt. 

There is also a (UIESTION nlJ concept which ~11¥PS ~,~~---~ concept 

on its reference list. The uk interpreter ts tn1'1Upnt ---~ to.~•that a new question 
' . ''.,' . . . 

numb« 1hould not be~-~-a Pf!YlouaJy _.,. ~· ti 1'11i • Mk a...-. if 

the previous respon,e ~ t~at. question· ii ~II valid. 

5.5.2 The InvutiJate ln_lerp!fler 

A procedu~ for an investigate acttvi~ is al!. ord~. •~ of ~~ne, ~sider, 
••. ·, '";t ' ' ' ' • t ' , .'-.c· ' ' \i .,· •, · . • • '. V • i",;, '~.,;:·• ~ ><·' • "<' • • ~ 

explain and investlJ•~• activities. (See section ,.2 for an, example). Th~, tnveau,ate 
•, ', 'f< • .. '', ' ' • " : ,;. ' 

lnterp.._r,,simpty_pus~ ~h, actl!i!i• of its ""hod on the.~~~tkll of}~ ~rm,tt evmc 
, • ' •• • ' S ' : ' ,., ' •; ', ' •• • ' • I • •' • ,. .~ '" •• 



llS The Con•~ la~rmr 
"' , t.: ;-l ~ • . ' ., ' ' 

A~ ~~r, .. , ~:~J~~l'\.~~~-~JI.J•L••ocrQJl 

U.4 The Detll'llll~ Ia..,,.. 
' ~--' :· :.:-"~ •.· ~~:=~ ... ,' •. ;; :. .-:~ 

T~fol~ __ ..... ~~-:~d~l',11~1 •. .,11 ,·1,,~ 

UDETERfllNE (STATUS LONG-lEAD-TJtE.;.JTEflSJ J 
D1ETH001 
■11Ptt1' .. IF' 

. :;r~:.~ f8 (lfAlil'fllil~t'in&:~ITEnSf> 
-~~f tata• , .. ,~, Jd • ... ';; .. 

cs~;:~.F~-~'.)•m1arf.li~r••:.1·a;, 
·.~~r..·,J~iaft'1li~'< . ..,• 

CSTEPa ~ 3, C~!, :~t<~-~f_A~ ~. ';'j., ..... . 
. • • ; . ·~•· . .'">.<>''·· ... ~----- .~ '.,.·,, . --~-· ~" " ' ~., 

'· .. : ~' .. ''.'· ·. --~ . )- '.: '!-

...... ,.... • ..., _.,,rMtlod1~,., .._,..,1· ~~- ft'h11 ;&a mucfi 111t, •· 

LISP:(X)NDJ ,ftilan--~-tr·tio,...._...._.~·:'• 

Each method may have one ar men -,s dtfinlCI far It. A:•tingle step method" 

nay arna die -,,at llt llfl1•·•illlltlll■• ;tadl'iiJ'ii ciilil1iit•11'i, an ~I lacteal 

..,......, .. HIF GlldiCll91. tftll.lll'• ~Jt1t1Vtllllta:~~-,,,HEAIUE;j .,;.· 



Each step may have an activity and zero or more tA,n conttnuttons which 

' •,. ,_ <', :·'"' :' .• .,,- ., ·: :'.: ~·.. ;i :-., >', ".{·,;:::' t:J_;'.' . ' ' ~ 

contain addlttonal · acttvttlei to IN! exf!Clited as part or a Sllep. The activities of a determine 
., ! .. , ''I, ,, __ . __ ~ h •,/ ·, , ' .. , • /',,;~ ,. ', • • • ; 

are ask, determine, etptlin, •Y~ ·~ and auert actlvltiea. Say limply prints tat at the 

terminal; comment prints text at the terminal and _.. the text with the fact for printing 

when the data base ii dumped; auert asserts a value for the fact .,.. cktermined. 

The determine lntWprttet makes full u~·ot '-ioc:r6R and the event tree 

when it uecutes a procedure. 

The determine lnterpretel first checu the current value of the t• to. insure that 

It ii Invalid .. It l~~l~ ~•.P,~QC'I;QJ. ~~,;-.Ya~~~~ Otherwile, the 

determine interpreter,. P',~ .,~ of . tJ,e ~,·ft;~~, ~mine procedure on. the 
'. ~ · t F~/ ; :·. ~;:.::;:: •._ :· . . ~ 1 

cantinuatiOn of th,e event for Jh;t. d-m.-p ,cttv~ •t.•t~.:to ~OCTqR. 
, • • • ;' . .' ..t • •• S,j. ' . "' . • .:- ~ . . 

PROCTOR ~,t.._.~<~:~1 of a determine activity 
. - ~- •. 

• .. ' . •~, : ·1•~.~;J:,~~¥1:, ~• ' ·v .• • ' (, ·• ~< ; '.' • 
and calls the continue-dttermine illtlrpretlr to c:amplete the atcUtlon of the determine. The 

contJnue-det~rm,l'!_,
0
,inttftf~~llf,JJl!~e~£~IJ.~-,~J,lt-J,~,.jM.,~-.,~wtnuaUon of 

~UR~E~T-~Y~N! (~ '~"t~ f,,r, .... ~ -~ ~Jll!.~~., ~•~ ......,._ wJH 

slrmlarlly place the condition and activitiel.c( ~~·~of, 11te ,_. n,r: .. the , 

ex~tlon pf that ... 

}~he ~~ u, .. ~~ .I.V~·..-.•,...S. 8MJdlfJ die 

ev~~: tree. A ~v•_M'J'~~r~~~ ~ ~1" a -.M, t•-'1t1on,for::that 

, fails. The,tc:Qntifl~.u,~ ~,~,~~~r.-n:tt,'1nerat • 

for the d~ ~fUY'7 r~~,Jl ,..,-.. t,or U., .• WJ&J,~MCCllll~kl ....... a ;Value. 

In evaluating an expression. it 1$ posuble that certaJn fqff ,'8ihbe llftdeelrmkle(l 

Continue-determine dela7s the evaluation of such an exprusion by placing determine 
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activities for each und~lned fact on the continuation ln. fran~ or.. the. exp..,.un The · 

expression la eventually evaluated with correctlJ clamnined facts. 

With this approac
1
h to interprett111 determine acttvtti~: !~·~.•xec1,1tt~ of a 

detiermine can bl intfflllptld. both to dermine.~ tldl/~.!nd to recuna 

to toplevel mode. 

5.5.5 The Explain Interpreter 

The explain lllterp,_. la ttlYlally ~- ~- ~oqfOJl .. The explain 

pracedure method contains a prompw and •t ~ n. ~ ·11 optional; it uks 

if the user wishes to see an explanation. Th~. cex, •~•~uie ~CNAI the .iext or the 

explanation. 

·Explain conapts are IOlded by an aplanatlon tlinction. The following ta a 

typical example: 

(EXPLANATION 
[(~IN (DlfFERBtCE (BETIE,EN (~,,~ ~))J)] 

f. • • tM P,-Ollpter · for the •lilcli lanat I on • • • J 
• ( ••• the t"xt of tt,e e,cplanatlOI.I ••• H 
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&.5.6 The Check Interpreter 

The check. activity hu a representation that is similar to that of a determine 

activity. The ditference is that a check activity may have 11-.f · steps in its method. The 

roTlowing is an example: 

[(CHECK (ANO (RESPONSE (ASIC (STATUS (I TEl1S SEASONAL>))> 
(RESPONSE (ASIC (STATUS SEASONAL-INVENTORIES>>>>> 

fflETHOOt 
CSTEP111 

lSAV • •SEASONAi., INVENTORI.ES CANNOT .BE PRESENT 
fN tf£ ~·· ~· ITEftS. •> . 

(If :~ ~~.4.rdZ~.&_...~~l'~ 
[STEP112 

(SAY ••WIJ ftUST HAVE SEASONAL INVENTOfUES IF YOU HAVE 
SEASONAL I TSS. • > . 

UF lANlh 11 (RESPCIB: (ASK (STATUS UTEnS SEASONAL))) PRESENT> 
(RESPONSE (A!I( (STAT\IS SiASONAL.":"lNVeNTORl.ESU l,ISENT» JJJJ 

: -' - - ,... •· , ~· ' ). 0: ~ , . . • • • \ • ' 

The check. interpreter is called by the uk. interpreter wi.eo lbe .,...._ to a 

question must be verified to .,. --•latent and seman•ttJ ·.~ . The chick. interpreter 
·, . 

first retrieves all check. activities for a response: there can.:be any number of activities to 

check a response against other respon-. It thffl executes only those activities that have all 

responsea determined. Note that check does not try to determine undetermined information. 

Check. makes no use of PROCTOR in interpreting Its method. It merely 

evaluates the conditions of the steps until it either completes a method or until it reaches the 

deepest step. When check. reaches an inner step, it hu detected an error. Check. then either 

uses the condition on that step to generate an explanation to the user or else it uses a text 

segment to print an explanation for the user. 



There are two method• or ncovll'J for a·chlck error._ The(!lmnt qa.1t11tion ,~J 
.. ,- 1.!·:·' ;r < . Jr~·-, •J ~--:"t,, :''' · ;,- ~· ('~ 

aimply be reuked, or the Ulel' may request that one or more al the farJI that ~ppear in the 
• '•!- :, . I '"} ~..: ~:'. -:i' ;~ ;,:. ~i ~,; - , 

definition ot the check be nuked. Check retuma control to the ult interpreter tr the_ current 
· 0-r, .. ,.: • .-,.,_:. ,_,. ,:. _ ,•·:,'. :.<·:-;f1,J - :-- '~ .__:··"' ... :.;:~~<:-. ,...,""t -~ ~·iL, t~~.-·, ··•'·: 

naponae ii the only reaponae to be changed. 0thlrwtll. it tx11:u111 the nmaintng check 
.... _ :,-· " ; y;· ·., .. _ ·. ·, 1.- ~ ~ :·. -,: • ·,: ,:· "•IJ-·.i ·: :' ... t~~ ~\~ ···-~~- : . -~,_; .~~t;"~··:-:··;;t" ~ -; 

acttviti• and eventuaRy pu111 cantrol to the chanp ..... rautlM. 
' I • :{-:7 .¼,.!":: '~t.1 ;;rfi: ;';• ,._i,'(', 

5.& TIie a. •• ,. RoutlH 

There an three componen~ ~- ~h• p~~ i ~~ 1~~~ ~~•weri: the user ta 

r~ ult~ ~- specif~ ~h-~, ~~. ~e wiahea to~~~~~-~~~ ~,P,~,ci .~ fl~ .. 

all r~.!h~t_a,r' d~ly af~telld bJ. the ~hlnalli,.•r~ I ~,,~J-~~ p~u~.,~ 
•' , •• • > - •~ , / > , ·, • ' ·, • •" r -·, • , 

then exKUtld. 

UJ Accepttnr Chan,e 1llfl~ from t~ U'!f . . , , 
~n: "~ 

The uaer ,-.r~ UIIWel'I to ~• -~ _bl::~~~i:~ num-.. rcw,. 

theae reap~.~a.- ~ROCTOR ~ver,~ ~~- n~~!~"~-!\~~ ~i~_ahtnt_ tna~nUat~ 

response concepts. The Ulel" can apecify chanpa In any arder; . he may tncerrupt t~. _c~nr 
,, . ; ,;,. " . . : :~/·.,\·c; . .,},~'(; ~·· •~c;,~:~: .. !i\-;"":t\ .. -,~·, "'. ,.·- ~-,;~'' :; ,• ~.,.c~,-··.~- -.·, 

routine at any time. Note, however, that he may not aJlltinue the analysis until all changes 
~~?Ul.J:: ::; ·· ~' · -

have been processed. PROCTOR can forget chanfa If ,....... by the uaer. Here, the 

preliminary-value/prellminary-nlpo• attributa became imperlatl~_ In ~•n1 a c~nse. 
·; ;•,,t!;'f"..•r-.. ·', ·. ,,:: 0:-A ... · :. . . 'i ,.- : · .".:• 

PROCTOR slmply Nt1 a preliminary respome to undeblrlMl!lldt It doa not change the 
--, -it '.,.,.t- ·~:~· ; ~-,·. l-•~•~1-:.,,c~~;'.;;-. ~•tif; ~ , ::·, 
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&.8.2 Explodlnr the Direct Dependencla 

PROCTOR UHi a queue to find all facts that are directly affected by the 

requested changes. The requeited changes are first placed in thil queue. PROCTOR then 

proceues each element ot the queue by inspecting the next fact in the queue, checking to see 

if it has been proceased and if not. by placing an unprocessed facts on the value-used-by 

attribute of that fact at the end of the queue. The proce11 eventually terminate,. 
;,;' 

PROCTOR sea the preliminary value of each proc:ealld fact to undetermined. 

A problem ari• when incomplete determine activities have referenced facts that 
. . . ., / ;"·:; _:>l:. - , .. · i ,{· _ · 

are to be changed. (The user can in&errupt a question and hence the determination of a fact. 

These partiatly detlrrntned r~ may have~Uled the valuea of facts that are to be changed.) 

PROCTOR is careful not to include incompletely determined facta in the explostona. The 

type I and type 2 routines take appropriate action to handle incomplete determine activities. 

In exploding the changes. PROCTOR '~st determ~ if an·, type I facts have 
~ . ' ~ . . '. . .· : . ~ ·. ' 1 f'. 

been affected by the change. (Type l and type 2 facts are diltlngUlihed by descrlpton on 

their reference list or on the reference list of one or thek pner&lbationl.) PROCTOR will 

execute the type l change routine if one or more type 1 facta have~ affected. Otherwise, 

It UNI the type 2 routine. 

5.6.3 The Type 1 Chanre Procedure 

The type I change procedure is conceptually very simple. The value, of all 

environments are first recomputed. This ii eaaily done by taking advantage of the tree-like 

structure of the environment concepts. Ea.ch environment with an undetermined fact ia 

given a value of TO-BE-CHANGED. The change routine then eruea the current state of the 



[(INVESTIGATE (FUii TIEUJ. 
-!!'l •• -;" ... " 

AJ P~OCTOR ... ,,,pu~ t~ ,•!'•~ ~ ~ ~,~,~ of ~1, fa~!tfwt 

are undetermined. In recompuUng, it m&f deterffllne ~ (&Ct!- _sit-:V Al,UJ tJ .. 
·'.·,·,· .,-' ' · ~. · .. /!{!;,,.·•' 

1 
• ,,,.,;;.\!ii ;,~~'; ·',-'-,."! !~ ···.~,_-f.:~~ ,•!) r' ~. 5 ·· ,•. ,.:;;•, 

environmenta u racu and reapo11111 are~ -~ ~.~~ ~~-~ all f•~ 
, ,. ~)r.,.,. • f ,··: " . ·; ·, ,. a~~ -. . '~~ '? ·: .. _).,_ ·. ,..:.+ ·1, .:"~if• e, ,~~-• ·' ,;_"!.- .. - ~s ., ~• 

t~t w~ invalicl,a~bra c;~ in an ■,.v~~;~ be~• valid~+'(,~• 

type I fact ii ,_ to lta ortpnal value. 
.,j ,"'- t• . . 

U.f The Type! Claur• PrNlllun . . . )~ ~ 

The type 2 cha11f8 ~ure ~ nae fc,n:e, -~ of fl'! .. ~. ~~ ; T~• OJ~~····.·_r . ·,_ :-:· ,ti: ,c:. ,'. J,'.•• " - ' • ~·· ~.-· ,, '.. • ·:" 

routine limply alters the tvtnt ~- IO t~~ C~,}~ 2 ~,,ma~ " ~!~ ;-J~ 
' ~. 1 • -~ ' 

· change procedure ftnt does a topolaskal IIX't fA d •pladed type 2 flCCL <Knuth ·&fl'-,~ 
,'•- .r,, '" '¼-JI 

uted-by 1attic:e providea the c:ompar110n criteria f• ..-ting thell fac:ta.). The ord• al the 

facts in the IOl'ted output apecifiel the order for the .............. fA ~ ~::~ 2 

facta. 

The~ .... ~~·;·-~~ f~i•t•- ... ~~ ~ 
and makes these eventa the IGIII fA, TOP-EV~. It ~ elf-:~: c(. ~: ..,~ .... 

' , • ,' I;., - • '•. ~. ., . . , 

that P~~T(?R c:aa ~tJ ~~ t~ ~-·~ ~-•-rf',~~ a_..,._jl 

obtained from the cratinJ~•l~ attr~Dt ,fA -~ '.~'~""'·l,tt ··-~ ~ 1~• 
. . . .. -';l .,i , ,. ; ~ ~, - .• ' ,,, - ' - "' ~ _., - • 

attribute ii set to the envlranmtnt attribute, ~- -,~Jt ~'t$,,, ,~, ~y~ .. ~fl:~ Jt,e. ..,~.'(~, 

obtained by caUing the pl'OCldure lllection routint. (Ran..., that type I flttl have not 

been changed. PROCTOR wtU therefore 111ect the pnlCllllure that WU uNd in the prevtoua 

dtterminatlon.) A current entity can be euily ....... f,- the illltaRtiated fact. The 
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procedure· sets new-entity and previous entity attributes appropriately. 

PROCTOR places fint CURRENT-EVENT and then the newly created events 

on the continuation of TOP-EVENT and aeti CURRENT-EVENT to TOP-EVENT. 

When PROCTOR executis. it flCOilllzea events on continuationa and is able to bypass the 

procedure selection routine. PROCTOR will •executi• each of the events and hence, 

redetermine their values. Notice that all facts are redetermined in. their original 
,, 

environment PROCTOR continues normal execution at the deepest node of the eves:at tree 

once a.II changes have been proceaect 

We have mentioned that interrupted determine activities pose a problem. The 

change routine erases the events for these activities and reseu the continuations of their 

calltnc evetttl btf'ore it proceaea the changes. n.... ·dectrmlna an 111b11q11111tly corratly 

restarted: 

5.7 PrlntillJ EnrHlh 

PROCTOR prints. English from prestored text and by generating simple 

sentences from OWL concept structure. Text is stored u either LISP-TECT or 111.-TEXT. 

The speciaUzer or a LISP-TEXT concept is an index to an array that contains stored lists of 

text (This array is loaded by the TEXT and EXPLANATION "runctiona.) The specializer 

or Olill-TEXT 11 an OWL symbol {a string) that can be aalty printed at the terminal. 

011..-TEXT appears ln say and cam111111t activities. 
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a. 7.1 Generatln1 l11Jlllh 

.PROCTOR u111 ~tually ~ntve :~ .~• .~ ~~ett concepts to 

text Each class or c:onc:ept hu, on tt, reference lilt or on the .fl(~ lilt {)f:, ~ .. t( .. Jb 
• ,~. ~ ., ' /; ' ' < ~ - -~ - ~- •• i . ' ~ . ' ,. 

ge~eraliz~tiona~ a .descriptor· that. na~ t~- ap~~~!&~ .. !~~ ~c~. u.~~ .~~ .EngUah 

,.,eratton. 

PROCTOR hu .~~ ~. bafd~ ~ .~J!:~••s~ predicates, 

PROPERT~ ~,cepta. EV ~UATION, ~,,~ ~ ™· -~~~~ ~iU ~•~ , 

C ( (BE PRESENT> . 
tlfNfUS · ·r 1C<NITMTNtl ;EXTEliMt.') ;; . 

.. .. ( ( (OEP~:r~J
1
.:~~'·fl!J U ( lF~Jllt;JJ J~~~,p >J J.VJ 

to ■-rhere are external COIUCl'ainta in the purchuinf c1epartm1nt•. It puaa the ~1~ l~ 

BE-STATUS expert who ouq,uta 'There are• atnce the value of the ICl.tUI ts PRESENT and 

lince [(CONSTRAINTS EXTERNAi..)] II plural ( CCONSTRAINTSJ 'hu a IPLLIW.J descriptor 

on Its reference Hat) The BE-STATUS expert p11111 

[(STATUS ((CONSTRAINTa EXTERNAL> 
( UlEPMTfENT PlKHASING) ( (FIRft U (SESSION U) l l l l 

to the STATUS expert who prints •external constraints in the purchasing department•. The 

STATUS expert usea the ENTITY expert to carnct1J ldtntity the purchuing department 

•ttty. (The purchutng department may have a name that ahould be printed instead.) 

A concept can have a deaaiptar of dau PRINT-SYMBOL on its reference 1ilL 

The specializer of thll dacrlptor II an OWL sJfflbol that can override the pneral print 

mechanbm for that concept. 
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5.1.2 Ge...-.tinc RIUOIII ••• IYalu1tlon1 

PR()CTOI generates 1tat&irrients and NIIIOIII for each evaluation that it makea. 

' ' . ,,1 ' ' ' 
The reason for an evaluation is 1lmply the condition of the 1t1p that Ulll'ted the evaluation. 

Or, If this 'condition ii abaent,··1c ls ·the selectton·'vai~e for .the ·d-.rmlne procedure. 

Evaluations are elaborated by unng say and camnmt acUvltiel. 
\'· . . '" ::)1.t . - ' 

P1tOCT01t takes advantage of the entity tree 1tructure when It generates 

dumps of the problem and the auoclated e~aluati~1. As it ~rave~~ the tree In a 

breadth-first manner, PROCTOR lilts all relevaat _,o,,a .. ;Ci(4l!I for 4!fCh .,.U,· encountwed. 
• ,: < ,' •• ,., , " ' ,_ •• 

the data :baa 



CHAPTER& 

The growing need for expert, in area 111ch u law, med~and~.-.nt 

hu motivated ~h.ln expert 9~ .~ 7f>~ ~ an.:·~ .u.,& ·~ expert in 

~I tuues sue~ u the diltindian ~;-~k,aqcl . ...,i~.<#~Jl>,jHIQJ~ 

that can prescribe medtQnea for: .variolls ~lltJf~--~• ,11>. ~-~-.that 

can automatically generate data processing SCP,f~tr• <R,th .~., .•. Tit~ .a,,OJ.r~.•re 

deslJned u tools ustst to experta and non::expen., In)'- -~ .a( p~ for specific 
• • : • ; : - ,. • ' ' ' • " ' I' • • •• ·~ 

domains. They are meant to aupp~ eg~ ~ ~han •~ tt. 
. . ., ~. ,, . "• . 

The IUCC9II af Chell J""'1'1.moUY..S UJ to:·..,•;•'.pi.n ill.P~ 

Management._ It wu ftrat -~ to Na.ct,....,.. c(,,'l)Mll!l'~le"'ll&e,b,,for• al\J 

reasonable attempt could be made. The domain of Optratlons M~
1

~ pfllned to 

the subdomaln of procu......., and th.ls in tum waa pl'Qtlld to the ...,. .. or .pJanning and 
. . ' ' . : . " . ~ - ,; , ;. . ' 

control systems for procu~t. Frgrn the YlrlttJ of_~-~-N.J;~ ~­

specific approach; the bierarchk:11 ape~ for t1w,rtilf:•t.,.,,.~ ~vQ(l.ted~ lay H~ 

and Meal O~r researc:'1 lead to the. cleveiopmer,t of PR9P!Oll. ~t~Jp~Jliararehical 

planni~g and cmtrol sJlleml. PROCTqJt doa not np,aa, ttw fJIClffl, ~.or ~ 

it._usjsts the analyst bJ ,Po»~tclirJJ .hlm with a .f~ {s, ..... .-.,~ to .. t.he 

design of I hlerarchical.Planntns and cantf4al.,...Jor ~t. .. ' 
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8.1 Relation to Other Work 

Since much of .... wonw·IWln.'lllflilflOll,t,~Nliarch in expert system&. it is 

interesting to ~•- PROCTOR to aamnt flllll'Ch with reapect to both computer science 

and·~··lialJ& 

··• There m altnilarldes· a.ween ;PRoctOI lnl triictici1 expeit pn,grams such as 

MYCHt, a pl ac,am· that' p,titUiJII ~ fi,X~l int~~ la~atte '7f>, and the 

Dtpalls "nlenpy' Adti.w/t'·~"atit ctn' ia- Wie' cf~ of digitalis for 

M~ fs rtlll'bated. 1t lllrti with a pl(identttfan''lntection and pl'IKl'ibe a 

medicine) and appliestuW ''und1 tt finds a~-~ . .,.._.-~,ca'.~ into groups 

a«1Jnttrif ,.._ dley •a6tJ Jtwt·-.Ublftfs 'fiw thl'aps,ti~·«'~atfer .:Ula lt'YCIN selects 

rufll bf Jarcftlhg a ~,r,-fuw tO tMif a>tule \lat cut' cleri~e' information with 

mlntmitmer qr.edoi1...,.. 
Thll. control structutl la similar to noeroi•tbut . only at the level of 

dttermtne acdiak ffbe'n)lt'. iw ~re. (w~ ·~lfit~j-~rti «retermhling racts 

conceriting ttt1· t1t1n~ ·. PROc-rot 'dtrt•i ti'offlitmN' l11 tH•t';iiJi<Ycfol's" rules are 

much more Striictarld ~ that llltly one rule b '.~ in ariy\ diieim1na~ (MYCIN 

nnpt 'have sneral -~•· altlffiwver :at .ialp6frii·1n the ~, 'P1t'oc-toJt also 

dttten lh'' o'Wnllcca,ga11bltDL~ fitdcTOtt 'f'Olkww • i,.a.f-"' ·:taWdtpttng the flrm 

while MYCIN is entirely: ruled-tiasecl. ft~ iirap fich ·rt.~ :pfan only when It needs 

undetermined information; PROCTOR always returns to the plan. 

In thil respect. PROCTOR bean a certain limilartty to the Digitalis Therapy 

Advisor. The Digltalll Therapy Advilor II mntrolled by a Therapy Transition NetWork. 
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(TTNET). Each node of tbe TTfET his aubp.lJ_\V,be-.,jlld, &AO:-,.·~J-~ 

pis. the pracram ~hibltl.,Jta •••;,~~•~,~~to prior~-~ 

depend pn the .. information IL~-. ,the:~ -T•~•••"t•~ ~ ~--= -
th• ,prlarttitl to ~ what,,• 4o ,apt. •~o~~vl• ~ ,~rect.ll\ 

a manner t~ -~ IUJlilar to the ~rr. :~ ~Hftf1R'!R(1~~~ ~ .are. au~ls 

th~t mutt be txQted for Pl➔R . ._.,,prueecl.. _la .... ~ pb,, fROCTOJt ~ 

the P~• .. tbat ..... •~.m~ar4tr4l1Jt~•• ~~ : -; 
· 9ur -~~bl ~ 1'9 CQl'fllilt ~;"-~ .. -.C-~rrJ~ 

I 

I 

AutofflatkP~ O~ .. -,~:~-,-.~ ~(C.or,roerly,,P~ 
,, 
,I' 

MAC) at MIT 1-1.belll d".,,.afl, ~"~ ~-:~ PJ'QtOIJ. 

<Rqth .75?. From a J1ip Ind "ft~. o( ~1,Jo,.1t• - ~n1 system, 

P~ ,CWl,pntrf~ a.lLu41pJqCfl•• ,.._A-~i, .. ..,.._IJ to l'Wl ~ 

proeram ~,an l~.snaclµnt., -:~I,..·~~~~'!-:~~"' •Ml'~f.n JnWf~qe, 
;;1 

.,,. ... _q.e.~"4....,. •At-{,..._..I,•--· .-:~-.. -~ . ..-a~,•: 
deiermln~1 '911 r&¥1ira,aecau .• d thva_ln wr~ IM#ic¥t01HJa,. J,-o,ysnan-. 

PROCTQll -.aJ -~ ~-.•. t~• applka~. lt ~-•'9C~ .... ..,..,..4fhdefk,j~f·-t.M 
i: 

requirements by evaluatlns ~-S. :"" 1.,a,...._ .., .. ._ .;,U~TQI'• c,maut 
• . I 

! 

could drtve a more detailed ...,.nalre that rtlOlv• ialll ot Implementation and that 
'i 

determinea the uaer'a requlreme~ in ttrma or· data handUnc e&IJMilkf •\AM. rqorc 

1!1 

. ~-= wo.r~ hJt ~ ..,!._. ,- "°'a.liftl,,.,.,.,.r,n wutt ttatural 

language undentanding. This~--~ ._..._..,~..._,S.::l'•OC~.jJ,•~, ,. 

Important for PROCTOR-like sptems. A deficiency of PROCTOR la lta lack of an 

• 



apla•tton capabtlttt, PllOCTOR can dump a data· bue to· pro,lde a llffli-oipnlzed 

delicriptton or die prabtimancl tts nalui~ but It'~ uc:ipt question• tn:wn the user 

and relate itl mflladana to die...,.. .. mdiltl fll ·tt.e 'wortcl, . ...,..,.._ :fiil'clone aperunental 

work tn def'mtns the ,._ ... ..,tr for an liigUslt tfttltfac. to 'a fl'illllpffllftt •fNl't ,yam. 

cM•lhatra 'ffi> He ltU cldiu'lldthi kfMII « queatklnrtut~·ut 'lltd r.u llilld tht 

requirements tor a IJltffll le an•w~ these questrona .. 'ite ... rch has abo .,,_ done in 
providing a computer .wtdl modtls tor ;fflaDpminf probftffl IOf'flnl, cltrumland 7'> 

Krumland's 1J1t1ft1 .-·1ma1 ...,.llllltkinoMa;to dti pid,1iml~: In a dialope 

with the manager~ The tutae or represffttatJilf ri,t·· tlte •. tftOdela and. the dialogue are 

Important tor provldtrig • •naptneht ·IJllem. ftti 111 ~tiMUon cipabtllty. 

A·-pr•Ject that ls'slmUal' itl' goalsiiut dlffeMt 11r-•pproach ls Mark's 

ret'ormulatton ·model of'·expertue. c:Mlti 'II> M'ul't'pta1titd ~ an·lnJllth clesalptlon 

ot a simple lnvenfarJ p1otilewr\ and' tries to solve t1at··-pnlllen, ~ ~lrlC lt In terms 

ot a model basech,n-a ffiWy f6 ~:' Nect't>I: cUfM1 r'tom \lift\ IJlllln 'il'.r~tllat 

PROCTOR llandleta much fatpr problem areabutnotltthtil1he'llffel GI andentandiftl. 

Mark. gtve, his .,._. a itep ··~·'6·1111111 w....,ilNd p...,.._'a, domlin: his 

1,-n solWII undp'fobllml and .... them verfwal.-

8.2 Farther R.,_Nh 

This thesis hu only begun to explore the iuues relevant to an lmplementatton 

ot an ekpert for a Mlbdomain fll Operations MaflllllMl't PROCTC!>1l'·tan br extended in 

a vartety ofld~ bath 1ft the lflort and dlt w,g tirilt:' : 
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8.2.1 Short T.,. R-rcla Anu 

Raea,ch mutt be ~OIJ.' in --~ 1PI.Q<;JOJl',1•·.~ •. .....- of the data 

base are incomplete; many of our evaluatlona an auperf'icial. (It la encouraginJ .that 

PROCTOR can dlapJIJ acc.pllble ~ With .,.,_ , ~- ca,npl111 data bue.) 

The data b,ue fflUIC fV"IU&IIJ. ~ t..s •1n tht,.~~.&o ~ t~J;~J'ICJ; ._.b ,~ Jo 

both methodology and the wa7 aperta ldllaUy _...,.. probllma. 

In implementing PROCTOR, we did nac ~full •. of ~- q~;:Jorll)&lbffl. 

In 1.....-.ttn1 En1H1h, for example, •• did "ot make u• of current ldeaa In En1l_ifb 

Advllor ,in the OWL lnterpl*.I'. cSwartaut '78~ a_. ..... &o,Pffl'~J!.!-_~.\a~ Ther-a.py 

Advilor with good explanation capabtllttea by tatJns full advantace_CJf the 9-,WL formal~ 
' ., .· . ., ').. ' ' ' ' 

A _aimilar proJlct for PROCTOR ml(ht prove iQtlnlCing. 
. ., . ; '. 

PROCTOR law a well-de•....-~ 9'.~-,~ ~• ~t t~ ~cam,e 
•• f, ,• _. "•••••• •• • '• • H • ' '-

before fact B if B. depe.r.ada on A but It doea not kn"_ wt,111. f¥J, 1,'. ~~ d.ettrmlned. It 

would be interesting to. conalder how time wou~ ~~~ve _ th~ •f,~1_~111~1 of tbe ch;an&• 

rou~ In changing type I answers, PROCTOR cumntlJ Je!ieWI the sesaiql),{""1' the 
. ~ ' <'' . . . . . . ' . 

beginning to determine what Information needl to be chanpd. With a ~ .. ·(JI t~ ll 

might not have to nvtew lnvesdpttona into Joint ardertnl lntlrletklnl when, for example, 

the status of vendor tradeoffa hu been changed. 
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8.2.2 Lone Tenn R.,.rdl Anu 

Then b no .. to narch lrt0 extnlklg die Ullhalneu or .. PROCTOR-like 

PROCTO'l could &11111 the cost-benefits of Unplenitnting a planning and 

con~ system ror pn,aiflll-- A• rnuiipt, far ·exiMp1e, .ofiift . .-Si answers to questions 

llk.e "What lf I cian't Include this ttltUJ'f?" or 4\lcn, much ~'fad time torecutlng buy me 
... 

and how much 1'111 it tiilltr. R....rch ls requind In defining methods for making such 

analy,ea. 

Related to rtaearch in coata benef'lb analyla ls the ·neec1 to continue raearch in 
. •' . ; ,- ' . ' ~ ;·. . . . ;~ .'·: - . . , 

Operations Mtnageinmt ffllthodolasy. Opei'atiom · manapiment technlqua must be better 

formalized betore·a lyatlln can hope to provide Gpeti;evaluations.. 

PROCTOR could eventually be linked &o an automatic programming system 

like Pi'otosysterh. PRoctolt could provicle a first cut at a f eulbtU~ anaiysil; COit benefits 

experts could evatua-·the Impact at the Operation• vanapmellt level or selecttng different 

conftguratlons; automatic programming experts could' tackle issues •tect. to data and report 

requirements. These experts could interact in the dlllp. and impt.nefttatiqn of a planning 

and control system. 

8.S Conclu1ion1 

In this thesis; we have explored a subdomain of Operations Management. We 

implemented a program that assists the manager in exploring the issues that are relevant to 

an evaluation or the applicability of a hierarchical planning and control system r or 

procurement. Thia thesis shows that such a system ls feasible for the domain of 



, I 

procurement. 

The id111 of this thelil can probably be applied to the more general domain or 

production and tn~,ntorJ cantrol .,_,.... WhetlMr ~ .~ "" can! 1M appljed ,~·pther 
. . ,- . ' 

domains ii an open blue. fit'applbbftlty to"~' k~t domai~·• of 

ldaa ~ u the.~ ol { ... for chanpw,,_.., ~-~t tne .- the 

nonon or direct dependtnciti certainly riaerlis rurti.·~. 



BIBLIOGRAPHY 

<Anthony 65> . .. . . .. . . .... , .... . ... ... . ... , : " 
AnthonrtllN., -Plitmhit affConti'ofSystems: A Framework'tor Analyiii•, Harvard 

Unl~er!ltJ!,G..■..ct~• ~t,ol of ~"'9•.~~.~. ,, 
• • • . ·.' .,, . •, ' - , -: ~ c, ... - ., 

<Bltran and Hu 7tb . . , ... . . . . , . . . , . .· 
llttfaw, C.R~'a11d:Ac. Max, •on the:-t>estgn of Hftrarchtcall'rocluction Planning and 

~~ Systems•, Techn1ca1 ... ~~~ N~ ~.10~-~'~"-/~ r.t~.1't .. Ju,~, 

<Connors 72> 
Connors, M.M .• at.. .,.he Distribution System s1mu1ator·. lgggement Sciegot, Volume 

18. Number S. April 1972. 

<Gorry 7f> 
Corry, G.A. •Research on Expert Systems•, MAC Technical Memorandum 56, Project 

MAC,, M.L T .. December 19'7f. 

<Hanssman and Hesa 80> 
Hansaman, F. and S.W. Hess, •A Linear Appr9ach to Production and Employment 

Scheduling•, Manapment Technelop. No. I. January l980. 

<Hawkinson 75> 
Hawkinson, LH .. "Representation of Concepts in owL •, !.)gAl, 1975. 

cHax 7tt> 
Hu, A.C .. •Agnpte Capacity Planning - A Suney•, Technical Paper 02"1·7'. Operationl 

Research Center, MJ.T .. April ll'H. 

<Hax 7-tb> 
Hax, A.C., • A Comment on the Distribution System Simulator•, Management Science, 

Volume 21. Number 2. October WH. 

cHax 7-tc> 
Hax, A.C .. -rhe Design of Larp Scale Losiltics Systems: A Survey and an Approach•. 

Technical Report No. IO&, Operattons Research Center, MJ.T .. October 1974. 

<Hax et aL 19°16> 
Hax, A.C. it al .. ·coMS: A Hierarchical Production Management System", forthcoming 

Technical Report, Operations Research Center, MJ. T .. 19'16. 

<Hax, Golovin;, Boayj and Victor 76> 
Hu, A.C.. J.J. Golovin, M. BosyJ, and T. Victor, "COMS: A Computer-Based Operations 



Management System, Technical Report No. 125, Operationa Raarch CentertMJ;T,,, M~J• 
lsrll. .,- ... .. ·,--,.t . · 

<Hax and Martin 7S> 
Hax, A.C. and W.A. Martin, •Automatic Generation of Cuatomlzed, Model-.._. 
~~ .. s,_. tor ~--~¥)s••••' ..,_.~,,fl,':'Ofll,ltforis 
Research Center, M.LT .. ~ l9'7S. ·' · '": · !- • 

<Hax and Meal 75> 
: H-.J,.:,A.ce.. an~: H~ "1,a\ ~cl\icatj -lllUIA"- lf·,....,.dloft,, Platmtng · ant 

Scheduling•. tr.41•11l •-• I -iL ..... Nlll t I t:zr~~ la ~Nallh:, 
Holland-Amertcan J:llevm, 117l 

-T'DU 72> ... ,•· , 
-...+Aif'ff.. . . ' • '···· ' . 

·1nternationat Bulineu Macfiinel. • ApplicatiQn eu.,...ia Service System/9 '(Cini, ,Bilk, a11d1 

Model 6) Application DelCrtpttan•, OH2(M)628-5. . . 

~=~~:;~0.S., . .._ ~Pfc;.h ·JO :t ... Q,._,.~.1111,.~ICnualtdC~, 
Operations Management s,-n•, Technical Paper Ol9-79. Operattana Research Center, 
MJ.T., September lffl. . 

!; •• '°"\.~ . > . " ,,·~, :· <r ~ :· • 

clentith 88> . , · • 
Knuth, D.E., The Ar.t pf Corpputer Pr91rammitJI,· Vol. I, l!Mocl&N111 Algo~ithmL 

Addbon-Wealey, Reading, Mamchuletts, 1188. • · ,, 

cXrumltJJd 79; . . . . . . ". J,' • : •• .·-· .--· , • C., ,. .. "1 

KnlitiGd~ Jl~ •Concapta and Structures tor a Mana,er'a' ModelUtic ,,-., ~•--· 
Proposal, Sloan School of Management, MJ.T., Octeber lflS. 

<Lud•>and TerJunc-71> . . ... · ., .:~ . ·· . 
Lasdon, L.S. and R.C. TtrJu111, •An Efficitnt Alprithm for Multi-lttm ScheduUri1•,. 

Operationl ll!!!!!Cb, Vol. It, No. 4. Juty-Auptt WIL 

<Malhotra• "IS> . -· .·. .· 
Malhotra, A., ■oestgn Criteria tor a Knowledp-l&Md En1Ush La~page System for 

ManagerMnt: An Experirnental Analysts•, MAC TR-Ml, Projat Mac, MIT, February-~: 

<Mark '76> 
Mark, W .S., 9The Reformulation Model of ExperUN•, Ph.D. Thais, Department of 

Electrical Engineering and Computer Science, M.I.T., ...... 1971. 

<Martin 7-f> 
Martin, W.A.. •owL: A System for Buildinf Expert PNlbllm SolYing Syatems Involving 

Verbal Raaontng•, Nata for Course 6.8"11, M.LT., Pal lfH. 



118 

<M eklman '6> 
Melclman, J.A.. •A, Preliminary StudJ in Computer-Aided Legal Analysts•, MAC TR-151, 

Project Mac, M.J.T., November ft 

<CNiblock 72> 
Nibla&. .N .. "Souda Oeod ,bdto·Company {A)•; C..'ltadj No +-fft•fff, Harvard 

Business School. 1972. · ' 

<Paulk.er '75> 
Pau..-, S.C. et, al., -r...,. tire· SlalUlatian-ot ellh'ieal eo,rrttiol'I: TaklnJ a Present 

lllnea:bJ•4'Alllp■11r• •. cllllllllDlll ... lfoi .. ~~~AG;May'._. ,, 
_,.~r ~.\ 

<Pounds 69> 
Pounds, W.F .. 'The Pracesa of Problem Finding•, JndYi.pal M,...~.t. gev ... Vokanw 

11.Nuinllierl.-• ', , , . , ,,,,,:,,";,'.l:1, , ·.::. . :: 

<Rubin 7•b 
Rubin, A.D., •Hypothais Formation and Evalua.tion in Medical Q~gnosta•, l:fectrlU.1 

EnpniMr Ttlklll. DapriaMlif.,,: ... latl•~,,·tf~1; IJaJ ·IM. 
• • ,,, .•1- • • •; ti'.' •••••, •: • '.'' •• • e ; • • 

<Ruth '75> 
Ruth, 0., "Statua of P....,._.. I: Bottom Part•, Automatic P,apmminc Orou1tln ..... 

Memo •• Project ~Ac. M.L T .. ~ 1975. .. 

<ShordU'fe 7f> 

Shortllt .. fe, E.H .. • ."MYCIN~ .. A. Rull-lued. Compu·. •. Procram.. . .. for .Ad·.·•.·~· P'9~ Regardinl ~ rt-¥J ~llu1-•, 1A1L ~. ~ -.,~ .~ i,,,.,._ i..,•·~.·-.:,,; ';f'i'•,,''"' ',,, •: ·.•~c, ,;c.'., " ( i~ . . ',W:: '•; ,,,.lS.L,,",' ,,, '. 
, ' . 

<Silverman 7f> 
Silverman, H .. • A ~Iii Thtrapy Advisor•, MAC TR-HS. Projlct M1'~· M.t.T~ 19a 

. . ~ ' ~~-

<Swartout 76> 
Swartout. W.R., •A Digitaltl Therapy Advisor with Explanations•, S.M. Thesis, ~t 

of E1ectrical EnpeerinJ and Canpum.Sdenct. M~T .. Stp•b91' 19'76. . . . . . ... 
•' 7'. • ~, \ -,,' , • . ; , ' ,; ·-~ . • •. - '.; t:: 

<W-1ch 71> 
Welch. W.E.. Source Book pn Pp t. Chapllr 17, The Dryden Press Inc.. 

1971. ' 



AP!'Pt)IX A 

SAMPLE SESSIONS WITH P5IQR 
•" '\.~·•.,~,.- . . ' 

!'Ml _,,,,...,,, ••...,......,•••••el ,..._, ..,. PIIOC'l'OII. fl. ...,_..,.. 
~~~--~~t~~~,~~~-~,~~~~r-~•~,~,,•••~--
, .. ,.. •• ., .-tlilil.;,t •• ,., ' -'., ~-. _,;· \fJ '-! ,: ., { ~-· ' .· :; 

Today ls AprH 27, 1976. 
The time ls 7:25 PIJI. 

:' ~ -~·; 0::1"t.,~.(;, 

What ;.your. r,,-.,:....., , ··.: · ·· 
(Pie .. enter your MN followed by t return) 
(Ent•r her•)I Mr. Ada Smlfh -
MIIM11t•)4'CM'-tr..-..·e111tyout· ·:, _ 
(Pie .. enter your MN followed by • rwturhJ 
(Ent•r ..... ►. t,t. SMlth 

,,,__ fN"Mr.·'Snlfltt. 
t' ' ·-: ';,i ~ ' 

.• 

,..... quHtionnelre ia ..,.,., to - ,a ·••·tltii ._.., ~:of • ' 
~·~~ ~ ~ ~~~ !!.,•~~-~,~~~""~s;L ,,/ .. 
Do you need Information concerf'linl h aperttlon of lhlt .. ,11,~~ -' _ . 
Pie .. follow your -WW with I f'ttwn. · . . . 

(Pie ... key In ya~-~~,.- -·, 'C,' •• ,., . ; a 

This 11 • short note c:onc.rninc the ... of the quetfloflnWre. ',;,,· · · · 

The questionnaire htl two ..... of o,erttlllk -~-,__. and.to,level .... In 
analysis mode, we lnwstiatt• your firm. In toplewl ...,. -!!~~-: _- __ · .RIM_._ ~ __ cc~an 
requNt chanps to your,....... lftd llttinp of.., lllfel•~~~•atton. 
wewHlmovef~~~topleyefMOdltMdtnliyll9 .... ~•:l,,,i:v· ... ,~,..- · ... ::--~- , 

-,, ,..; , • "I 

~H •--~1-:--~-----J"."'.•~-~ !tum. p t . ~ ..,.. 1117 ' • • . ~~~· 
If • question r.,_ of tut II Input. follow . ..- ' . _ _ •~--felurn Md 
when flnithed •~' · · carritp r.twn. ---if ·' · ·•· -- ' · nm-~ 

ii- JI'!>.:,·: : ·j' 11.,. "it-ffV . 

of your flrn\
1::U .:.~=-:m~ ~ =.!:t•~~~~~ 

normally pt an explanation. ~, ., . , , •. 1 , , 

to~evel. Ke;~~•====-=:!::'~~~= 
Just key in help II the retpOnN to MY qullUon. v·;•,r·.::·r _ 1 :,,1'·· ,·,, :-,•:> , ; ~ 

Ok, let'• be&in. ~ 
And Mr. Smtth, you .,. " toe, ,ve1. Pie ... select OM of tha,,.~h 

1 quit 



2 start an lftalysl1 
3 help 

(Enter here): 1 
'- ' {. 
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(1) Mr. Smith, wftlt II lhe MMe of your ffrM! UN II lllftY linN·•<you ~- tollowlfll HCh lltW 
with a carrl ... return (er). Finllh by hittifll an extra (er). If you ... ftJD,J•11aWlll,,.w}. 

. Pie ... bqln -
OS Foods ltd 

(2) ·What is the addreu of IC8S Foodl Ltcff U. • manv linN • you ftNd, followinl each lilw 
with • carri• retwn (er). Flnleh by hittifll an extra (er). If you.,.~• JIMt ,Jill w>. 
Pie .. belfn - ,,,.~,ii,,· ;:.rt,;.,, · . ,. .• 

C-ridp MA 02146 -'•~ 

~• would you like an explanation of the eteNnh of a ...-,.a;......,J,alruc..,._ te.l:cat N ,, 
UNd to define the major actMtlN of IC8S Foods ~-,, . , . i .·· .. • , • , , .. 
(PleNe key 1ft YN ot no): D!, . . 

One of the buic lnUN that •terfflinN the ..,_.11 chlrac~,, •-~• : 
and control system to support decllioiw in U. ..... of purchlllna llllf production ......,..nt 
II the ,_,,..,,o,f ~ ~ ~--MJt Q et · ,•.• ,;, ,~,;,.:--,,,¼, ,s:. ·. ,:.,., 

An IH~tf• Of' j f~-pnerll'~ .~.;can~--repr1~!11tec1 • .a: 
aupp;t·,·~• , . _._.," ~-,::•, .. :"''[·' i .. ·"1··_ , .,,·.· '-' ,;i,. 

,-"'- · ~ .·. · ·,.. "t:: ·•1-- ·-. '-' . - , 

raw u I ntenance 
uteriale tool ■ auppl IH par.ta 

raw ■aterlel lnve(ltory 
'· -~·- ' ·,; ',:_:-} ' 

COllpO#'lant pert, · · 
,.;purcfatiri· par ti'. . 
-fabricated parta 

part:~~~-~~-rt!"~~~ory : 
~lc;ihtN.aibfl:•·,-, ... 

~~~~,a,~I~_ .k,.-lft-Pr~•H 
~•ntqry · -· .... , 

flnlehed product• 

~~~~~i,.~~t'.· 
f lnlahed product Inventory 

dlatrlbUtlon pr.:~,~•., 
-d I ■ tr I bUt I on 'cakt1re' 
-w■rllhouH■ 
-Mhol-ler■ 

pwicNalng 

production 

, Jl,~~J/t.-~ 
.·•,:~~-:. 

·-. ,,·m,,i al ·••t'lorie).; 

. cUitrlbutlon 
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-retal lers 

The various element, of the product structure •fine thrM major functions: 
purch11ina, production, ind distribution. 

Obviously not every firm posMsus every •lenient of the pneral product 
structure presented above. Retail or wholesale firms are enaapd In purch•lna activltl" alone. 
Many production plants are not involved In distribution operatlonl. 

As noticed in the above product structure, the pr~ion function (which 
transforms raw materials Into finished products) can encompass two major types of operation: 
intermittent and continuous. It is uuful to dlstlnauiah betWNn intermittent and continuous 
activities aince the manufacturtna charact•rlatlca and the ......,111 ~ auoc:iated with 
tt,eae two proceaies are quite different. the foltowlna table provkln • 1rosa comparison 
between these two types of operatlc,na. 

character I et Ice 

proceee configuration 
locus of decision 
■aklng 
equlp11ent 
labor 
achedul Ing 

type Of proCHI 

lnter■ lttent 

Job shop 
decentral I zed 

fle,clble 
h 1 gh ek 111 ed 
dl1patchlng 

contlnuoue 

Henbly tine 
centra 11 zed 

epeclal lzed 
low skilled 
perunent de1lgn 

Th foll"'"'• qu11iou cl.,,,/1 K.BS Foo4, ...,,,,., _,. a, •~..,,- ....U _. .. ...,io• alld •••· TA. et&rNld Nfaioll of l'ROCTY1lt COIi ..,1 ,._,.a.,.....~• /II• _,,. •• 
flepartnuntt ucf •nlGII,• lie• ·· 1'fot:l'OR illU le, Mr. ,_,, ,,,..... •'it'li U Kts .....,.., ,,. 
4'eacripdore. · 

(3) Mr. Smith, ta KSS Foodt ltd I procurement firm with no clttrlbutlon or prOduc:tlon actlvltielT 
(Please key In yea or no): YH 

(4) How many purchnlna departments does t<8S Foodl Ltd have? 
(Pleue key In a value): ! 

(5) Does your purch11lna department l}andle more than a few (aay 10) Items? 
(Please key in yes or no): m. 
PROCTOR Jir,a U1Nadp1e, Jow orari11• ,,.,.,. • ., u4 ......., co...,..,.., /• ..... o/ 
KBS FfHHI, Lltl.. 

PROCTOR olf.,, a •cenlhHf• npla110tfo11 cone""""• wu, o/ .,,,....,. ._ II,. s,,., 
requ,1, ,,. . . 

When dealir,a with p1.1rchnlna ~c:isiona it la ..,..ti.. ueef4II to aareaate 
Individual Items Into aroups of items for plannlna pur~ There ant thrM catqoriN of Item 
•11re1ation: Items, families, ind product types. · · 

Do you need Information with rea■rd to the definition of theM ttv'N cateaoriN? 
(Please key In yes or no): yes 

The followin1 three cateaorles of item 111rq1tion will be uaed: 
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~-:at a:-,,:.: =v~.:=t,~~--~~~~~,.,,~.,,. .. 
. . . .• ·. :• ., .·, • ' "'. f,· 

:~~tt=r:.-::=: \=,f~D;l,°"-~~~-.\t'· ,. :·· 
(PleNe key in yn or no):!!. 1 · ii'F/ '' ~-." · '" ··· · · · ~.:..~=!=== ·:.::::~~r.~1!:!,,mialt!', A 

~~:,_"f{lf~i,;frr,!,~,!!Ml~!.~l~ffll1'"'~~T~ •~~ :~, 

(7) Are ~· ._. ..... ,. li'~N\t ~ ~~'· {·~~ ... ,It,.... ._.. •v·•~ ,-..-0rtiffti"'....,:''",t·• ;-~· ~"- :· : ~::_ ,<'' . · . ·• • 
(Pie ... key in yN or no): ! · "' " · •\• ,.,~.. ' ·· '"' · · " · 

Do you nNCI in~'YIM ,._.,c, to ff•~ it ttea~, .... ~~~lttl lt,f\iltll .~ 
purchasina order? ·· ' · · ·· · · · · · · 
(Pht ... key in Y• or no): x. 
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The purchasln1 orderlna cost has two basic components. 

The first component Is the direct cost Involved in releasina an order. lt Is 
represented by the cost of the order forms, envelopes, checks, recelvll'II forms, stamps, some 
portion of the supplies of the purch•ina department, •· well • axpedltina materi,aJ.s, telex, and 
t•phones. · · · 

The second component 11 represented by the salary of the personnel 1Mi1ned to 
processln& the order from Its Initial rate• to 1t1 final delivery. The followlna departments CWI 
be Involved In the release of a purch•fna order: purchasl"I, recelvtna and inspection, storaa• 
and _warehousin1, frei1ht and traffic, accounts payable, machine accountlna, 

Occalenally, whtn deaffna with very compfel( vendot orders contalnil'II multiple 
items, It is Important to dlstlnaulsh betwHn a cost per header, w~h i. the major orderiftl coat 
(a fixed unit lhtred by 11Mftl 1-MI fn'the order), and a cott ptr 'Nn1 which ii • minor cost 
added to Heh line item. 

(8) Do you have complex vendor orders conttlnlns multiple Items where costs per header and 
costs per line items have to be Identified? 
(Pie .. key In Y" or no): !l 

(9) Now Mr. Smith, Is It common for you to order more than one Item in a aiven purchae order? 
(Please key In yes or no): yes 

(10) Are there quantity discounts that can be obtained by joint ordertna of MVerat items from • 
1tven vendor? 
(Please key In yes or no):! 

PROCTOR "•• u.,.,.,,.,, ., ,..., o,.. Jaw nw1 ,,.,.,.,,._ ..... nw, co,1, •• 

911e11lo1t 9. Notice ,,_, ts caft procec,,1 ... ,. wit6 u !I••• ,.,,.,... /er tullloft JO. 

Join, orflerfn1 ,.pport u po..U,le If faenu can 6e ,,..,,. wo I•...., I• J• 
repleJtU1irne1tt. 
(11) Are there aroups of items (families) involved In joint orderlna lnteractlona that share 
similar unit co,ts, demand patterns purchalna lead tlffltlT 
(PIHH key In YH or no): XI! 

J0,1t1 orierflt1 ,.pport u Mee...,,. -,,.,. • •1•,._,.1 •mhr o/ .,...,_ .. •lf•H 6:, IMN 
..,eracdou 
(12) Do you know approximately, what percent11e of your items do not belona to families and, 
therefore, can be repleniahed individualtyT 
(Please key in • value): ! 

(13) Do you feel that economies resultins from takina advantaae of these irrteractions are 
si,nlflcant enouah to warrant a specttl system? 
(Please key In yes or no): ! 

llr. Smilla coald no1 on••r q11e,alou ll anfl 11, PROCl'OR npl.,., ,-, ii a..W• a....,.,.* 
neee,d17 of Jofflt orfleri1t1 •ppora. T6u e:r,-1....,.,. g ,...,.,.. Jre•a,• ,_, PROCl'OR 
Au deaernd1tefl 01tl from IM ,.,......,.,,.,. of£&, ...,....., ,ne1Ar,a. 

A decision concernlna the necessity of a component to hendle joint orderlna constraints could 
not be made. The reaso!" for the decision are that 



,... .. •lect one of tht followlna: 

· i'titti'thaiV 1f 
2 betWNft 11 Ind 100 
3 between 101 and !IOO 

-~l\i'1i&•t: ''' 
6 betweenlOOl nt 10000 -~aa-.,:,· 
9 more thlft 90000 

(Enter~): l 

......... 1ect °"'~" Mi ~t-·· 
ffks ffiin tl ,.. . _, ,,, 
2 betwHn 11 and !50 
3 betwHn 51 and 100 
' bet~ 101 and 2!IQ ·-----~-• more. thin 500 

', · t,·-:;_;·f,·.-'.- .r 

(Enter here): ! 
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""""" ............ Jlr. s-• '-"-• ,. .......... '" .............. 
(11) It ,. SONtlw datirable to ...... similar 1tw - , ... ,~ •• .-. tor -,odlnl 
p&WpOI... Wauld you Hu , ... ty .......... to be Clfllhllred ,. .. tNlonf 
(Pie ... key In yw or no): l · 

Y~,11'.' at t• le"'~ ~ l4tktct one of the~ 

1 ult . q ···•. -·.' 
2 continue the analysis 

-:-L ........ 
5 SUffllMf'D the analysis 

(Enter het-•b l 

The followlnl I• • 11st of pONible IUIMitri... 

PINN Nlect one or more of the followinl: 

1 print • summary of th9 fact, colfected 
2 print • summary of the rec:o ...... ndatfons IO f• 
3 print rflPC)MN to .-ttoi1', 

A decision c:oncernlnc the feaeiblllty of• COfflPOMN lo,.. joint otciart,._~rahltt could ~,~~-~-nfs•~2~m_~sa,.=~4-~----:._ '.',t' pur ' . .. . . ~t'!r'- ,..,~ 
handle Joint orderlnc COftltraintl in the pur .... •11rt...t _., not. _ . ...._ . . 

'' ' :•!: ' ~- :* ~"'Ii-: ; .' ,;- : ,·.t.:·~?: ~j :_.-J.:-;'.jf';~~ ; :,~. . . •J • " : ·~ 

A module for faly ...,eptton· Is ....... lNt It bic.1• you dlcktld that the 
f amlly agr .. atlon of the purch•lrc departmnf Is ,111111111_ 

You are at top level. Pie .. Nlect one of the followinl: 

1 quit 
2 continue the analysis 
3 help 



4 chana• answers .......... u....,.. 
(Enter here):! 
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TM,,_,_.,.........,••....,. 1Wiai1,_ twelttii. .... •111ilik''1ir~ Slidd ,,_.,.., tlil~ 
........................ .,. .... PIIOCTOI • .... ,A .................... ~ . 
PROCl'Olt,... ...... .,. JJ ••IM•• tA. ,....,...._., ,_ ~~ '!,•~~-
The current quntion numbers ranp from 1 to 16. Pltlll key In tha ~•.f:Ot'."..,,,.. to 
questions whoN 1n1wer1 you wish to chtnp. -' • ;,v~., · ·· · . '' · · 
<Pie~ MY them In): !!. · · ·· . .. 

So far the followlna will be chanpds The r•ponN to quNtton 11 about your J--nt 
conc:eDo rni"!lheto~icanca of Joint, orcltrinl conatr~ -!,!! ~ .. ~•~ ·you w- --.- .,, .... .· ... ',. - ... 
(Pie .. MY In yes or no):!!. 

Do you wish to •tete any request,? 
(Pl• ... key in Y• or no): !1 

' 
PROCl'OR .,..,-., 6y ..... Mr. S ... A /er Ma,.....,...., 
(13) Mr. Smith, do you feel that econolli11 ....,. froM tlluftl ldvll'IIIP of .__ ~_,.. 

~.;r.;~~ii~-'•~~tf~!;·.~·-r :•::'•'" ~;.•:."•·'• .; .. 0··c 
' ... ' . ... ·. :, 

Plf0C7'0R _,..., 1.A. w•tr &'-' ,...,..,. ,_ _.. ....,..;-.~~~fflf•..., 
........... .....,,. ... /.,Cy ... ,..,.,,..__ .............. ~.,·-
,.....,.,,..,, ... ,. .............. _ .. _ .......... . plllJCIW ,,..,,.~ .... «., ................. ,,... ..... .,.................. . . ........,. .............. ,.,,,,, ............. ,~~,1~ •?, .. ,,. ·'•· 

~=-=:"r,;Jm I'!.-., "!II■. la bee , • ~Jnol the = 
t~ottaz.t·t1r'Jl,lt4

. ~ .. ''(fr: .-,. • •• ·. -·-~u. .. =~ ~_t."ft the~--~~ of.the, '~'l ~~pt,,!blP ~-~• .. not 

!!!!!!~so~-;.,..-.J:;~--==~~f.J~'mj{~ 
<Pl•ne uy in yN or no): I 

, ,:.,.,-:•<;;.~:; ,.~~ ·1\~· ~I~~; 

•·' , ......... ,.. •. NIClfllt ·•• ..... , ,,,,,,t .. ..U,,11 ~-.. ~ ... ,.. ..... .,. ., ...-
,...,, ;~.., .....,_ •.. '. ' '. <t".'_,,,,1 '. . . . • 
,. y ·.: ·J •. . ·,' -,: '· ' ... , • . 

You •r• at top level. PIH• •~t Ont of the followlna: 
- ~ ... ; ' ,, : ' ,' '... , 

1 quit 
2 continue the IMlysls 
3 help 
4 chanae anawer1 
5 summarize the anely1is 

(Enter here):! 
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The current quntion numberl r ... frM l to 11. ...._.-,)1,i,i .. : ........ r,..-,~na to 
quntionl whole _..,. you wllh to chanp. · · · · ·· · · 
(PleNe key them ln)s ll 

So ~tJ'f ~~!'!IJ:~!.=..,.t.~ ·~--·~.-.... · ,-. ~~--~ ... 
not -.y 119ffl9'·i~ .... -- ' . .. ' .· ' . . . . . . . . . ·. '. Do you want tod'IMp-, MDref ,. · ··· · ·· · 
(PleNe key in Yfl or no)s. !l · 

Do you wish to delete any requNtaT 
(Pie ... key in yu or no): !l 

(12) Do you know eppro~. ~C!flt'"of,)'4\f ~)Ip ,;t9,t,,...,aof .. u.--, 
therefore, can be replenithld ' · · "· · :' · · " · · · · · ·· ·· ·· · ·· , • 

(PINN U)' In • __ value~-- . : . · ·,1 1 
~-• ', · .,,., ,l-• c·f,.'!"~·-~ _;' • . ;_;. ','I:·•:'-~•;,': p.....,,_.,,.,. • ..,. .... , .. ~ •.•. •'•~~.;;.: ,..,.,.,, 

!ii!;f;:,$;;,;i;;•~-~=:: .... _,, . .,. .... _-. - . . •,,. . . . ,. . . . . 
~.wi,.-':' •~.•- ,.,, ,., ,.. ....,, •t~ -~~-":••'(' ---'1'1'1#,.,':g.,Ja. ,........ ... .... . 

A ~ ...... "1 ta~.-_joffttnn11ir1M ... 
,..,~, ., .. ~~ - ..... ~.,..i,. 

aver tfiN' · llililiiliiliii.4o#' . . ·- -~-~-1111 ....... ,, .. ---- • . .,.,..-,.._ • ._~~iif-•••w· dliiiJi-lfla111iit=1 
be ............. ., fllliill:'. . .... 

:.:.~ to hancle joint _.,,'.;;./,; • ,, t e ~·"'~ :~ A., , .;,: · ; ~ f 
2 joint orderi,. constraint, are pr ... nt. 

(11).Now It it IOffletllw ..... to ...,...te ... ltw lnlo , ... ,,~:f# ......... in& 
purpow. Would you RM fllllly lllftlPlion to be .... .._,_ tNa ~-~ ... ·, •. .. 
(Pie .. key in YN or no): ! · . . ... .' . ... > .. 

' ,·• ,. ·.. . 

You are at top level. Pie ... Nlect one of the followlns: 

1 quit 
2 continue the analysis 
3 help 
4 ch.,.. anawert 
!5 summarize the analytl1 

(Enter here): l 

NDw the followina 1, • lilt of poalltle SUIMMll'IM. 

..,. .. ~'--..,or••~.-~~, .. 
1 print • •Ufflfflat'Y of the f acta collected 
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2 print • 11,mmary of the recofflllllftdltionl 14» far 
3·pnnt ,...,_. tct·•t1on1 ·. . 

(Enter here): l 

Mr. I.,..,..., tMt f>llOGtOII ..... • ,....,,. ,.,.,. t,/ ,.~ ... tllOQ'Oa """'' .,, .......... .. ... .... . ' ., . .. 

Date of ....ion: April 27, 1971 
Time .... ton ,tarted: 7:25 pm 

U..r't name: Mr. Adam Smith 

TIie foffowlna data lit about th. purchatlf'II ...,t.t. 
A module for joint orclerina constrllntt la flNdtd. This II becw'you decldad 

~:ck.oint .. ~ .. 1'.T-'. -~r~~~·:I.~~--.·~~ ~-~ ... ·•••A . ..,.....· . . :• ···.~··<:•;II··. t., .. • .. •· "' ..... ·...:... •• ,. .. · .. 
& • COlnp-,~ ... .., 'H••··-- ,. ,, ' ' ,' ' • 

2 • ·co~t"cr :,,; · • .- · . · 1 .. u. · ... ~~• 1e 
118-ded ..... . "· .,. ·;'• .. · .. f • 

3"'ffle 'tvir11• tlUMber oftt.'famlly 'Jt- oflhe pur~ dePartment ,. more ---

Concernlna the details ot • . f~ _ gr . . · . . ~ jGint"!' :t~;.-, ~QO .M,YJP114•• 
8,."-•,,_MIJr~llll-.rttlldl,.~ --~ . -

-~. dfilMfai~ llt, ..... 
---!:lj' . !'flJltJ1~~•n1111PJ-.'-'!!IMtt a'::•1••• it 'tflat you'~ ... ~ ............. , ,...... ,. 

>'<~.·-" '"'t' - _,"'(~._·,_ :,:,c ."·.'·•-~~c·,:~•-:: 

You are at top tMI. Pfe ... Ntecf one of the folliwlf'II: 

1 quit 
2. cont my, the an,.iy,11 
3·t,etp . ·.·· '· .. 
4 chq• in.war, "' -
e 1ununarlu the analysis 

(Enter here): ~ 

Mr. Smith, the foUowina i1 • list of PoHlble summarNtl. 

Ple11e •lect one or more of the followi"I: 

1 print a summary of the fact, collected 
2 print • IUfflffltry of the recGlllffllndationa so far 
3 print rNponNI to questionl 

(Enter here): 3 
Mr. Smida luu Ml,..,..,.,.,/• ........ JJ.,. JI~~~,..,.............__.. 
The current question numbers ranp from 1 to 16. Nofl' · · ·. · · · •o II 111 ht of ponfble 
aUfflfflarift of rNpOMN to .,..tionl. 
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· Pie .. Mlect OM of the followmi: 

1 print • summary of all quNtlonl. 
2 print Mlected qllNtionl .. , ·' t ,, . 

3 return to topl■ <-' 
(Enter here): .l 

Vou can ntpNt the foltowi"I optlonl • IMl'IY t,_. • Y911 ~'t"',,:c• ~. ;, , ,, 

Pie .. Mlect one of the followfna: 

~ = :::=.~ "' 
3 print thaM ..... •• .. ct.cl tO far 
4 leave the Mlecflon loop 

(Enter here): l 

~-~}"~~~~~you,._ ~~*Ji II .• 
Do you wish to lllect more? 
(PINN hay tn YN or no)t !!. 

Vou can r~~x~ fe)l~"C,~~ i!!~~J~,1•~¥ft-~1 , .· 
Pie .. Mlect one of the followtna: 

1 Mlect queetionl in Ir.,.. 
2 Nlect Incl~ q&llltloM 
3 prtnt thole .,.. · • far 
4 leave the •••• ctiort loop 

(Enter here): ! 

QuNtion 12 l'ella..._ . 
concerna the

30
percent• of non-tally ltw of 11111 ,ui'Chnlna ~ ,, 

raponee: . . . 

,"J.; ,:,.1:;; .-. ~ •. ','JJ~,.: .~ .. f,,:;;,}~~ :.1~1i~ ·.:;,-'; .&:·'. ,:,-, •.·', 

r,x.. ~_.,"!.:_ i"! -:- .• _,-·'·½~Ji· : , :,ri-·· ' • •;.:. 
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.(Enter here):! 

Now YoU ere et toP level. PleaN Nlect one of Iha ~: 

1 quit 
2 continue the analysis 
Shelp 
4ch .. e-wer1 
5 1Ulllffllflze Iha lllllytil' 

(Enter here):! 

Mr.,,,.,,,. uelu, ,. ,... ,,._ ...,._..,.,. e••,_•.,.,,, • .,JI.,~ .. 
Mr. Smith, do you really went to -.um , :,,, , ,.~ · ,. , , .. , 
(Pie .. key in YH or no): X!l . . . 

Do you with to ,.,. whet you haw cllnl IO far! 
(Pie .. key In YN or no): m. 

A reco.rd of this Nlllon will be IIVN. ..-. 5""'\.,Will •lllilni of h •••ion eulNnltted for 
prtnt .... , "', 
,,..._ key In YN or no)s !!. 

1'1te ....,... •I Mr.,_,,._ ... 
Welcome, back Mr. Smitht 

Today ii April 27, 1976. The ti• II 7t38 pm. 

You ere contlnui"I the ... atartN on AprU 27, 1171 at 7:25 pm. 
You .,. at top leval ,-.. telect w of the followtnli 

1 quit , , .' 
2 contlnw the illlalyeit 
3 help 
4Chenplnlftrl 

;':•~f!~,~ .. 
(Enter here): i, 

~=';J';l:!,.~:!"""'1.-n.-;,~'-~d'ffl_,. __ i- , •. 
(16) It i1 IOIMllmN ..... to •reaete .... lteffla Into,....__.,,_ ,-,ortlna 
purpoNL Would you liM fNIHy ._....uon to be COftlidlnld fff'{Ni',._.,f · 
(Pie ... key In Y• or no): !!. 
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Concernlna the details of • modute for family 111rea1tlon: Items that experience jolnt-or•rlna 
interactions and that are 111rqated Into families beclUN they ,hire COMfflOn Inventory 
char1cterl1tlc1 should be ordered toaether to achieve benefits of ICOnOffliN of scale. 11w 
reasons for the decision are that 

1 joint orderlna constraints are present. 
2 a module for joint orderln1 constraints In the purchuina department is feulble. 

A component to h1nd1e f 1mily 111re1atlon Is needed. Thi• Is because a module for 
joint orderina constraints In the purchuina department Is feNible. A component to handle 
f amlly dlsaqre11tlon is needed. Thi• 11 because a MOdule for h111Mly aar•tion in the 
purchasln1 department is needed and a module for joint orderlna conatraint1 11-fenible. 
Concernlna the details of a module for family dlsaurqatlon In the purchalina department: 
Procurement amounts that are allocated to flfflili• should be IHocated to f-'ly ......,r, IO 
that Items In f amllles run out simultaneously. The reNOnt for the decllion ll"e that 

1 a module for f amity dis111rq1tlon Is needed. 
2 a component to handle joint orderin& constraints In the purchuina department is 
feasible. -

PROCTOR ,,on, inw,ti,atfo,u inao e:r,.,.,.., 00111tNM11. 

And Mr. Smith, we wlll now attempt to Identify whether there are- external conslrain.t1 IIIIOftl 
your items that warrant the development of an 111rqate plan and the anreptlon of. ltema and 
f amities of Items Into product types. Do you need further information with resards to external 
interactions? 
(Please key in yes or no): yes 

The presence of external constraints such as stor11e limitations, fln1ncl1I · 
constraints, limited capacity of individual vendors, and need to smooth purchuina orders under 
fluctu1tln1 requirements may force the development of a purchulna plan durlna • Iona time 
horizon (usually I year). Items and families of items are then 111r11ated Into product type• to 
facllltate the de1i1n and Implementation of the plan. An 111r .. ate purchllina plan 11 required 
whenever purch1slna decisions have to be made looklna more than one purchulna lead time 
ahead, and items are competina for scarce rHources under fluctuatln1 •m•nd conditions. 

l'ROCl'OR ues -,..,aion 17 ,,.,_,,. JI 10 leaerllUIUI tlte ffldellCe o/ ..,.,,.., mH111ndnts in 
ICBS Fool.a. A11 •1,refat• plennbt1 nMNl•l• i, co...W.....r I/ ea ...,. OM ......... u ,re•nt. 

( 17) Are there storage constraint, that limit the amount of physical Inventory you could handle? 
(Please key in yes or no): !l 

(18) And Mr. Smith, are there financial constraints that force you to •tine• fairly constant 
purchasing rate each month? 
(Please key in yes or no): !l 

(19) Are there contracts you sl1n with Individual vendors which force you to define • fairly 
constant purchasln1 rate every month? 
(PIHte key In yes or no): ! 

(20) Are there supply limits on some of your vendor• which force you to antlciplt1 ION of 
your purch11ln1 requirements? 
(Please key In yes or no): yes 

(21) Do you carry •••onal Inventories to absorb demand fluctu1tlons? 
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(Pleeite,key in )IN or ftO): m 

. :r"::!"'w-:-.....:.~•=-..:..~,;;~*l~,.,,._. 
(22) Are.._ lfwotNd ~'W.ctflonla lnljiltt..,.~to -~t•2,•-1al q9tem? 
(these itema miaht be vwy .. ,.....,_ or thfy could • Iii& .,-.> 
CPla • ..,,.,..,_: .•••• i i•f. , ~,,:; :;, ' ":.• t· ,, 

' ;:\: ,·!·. . "-' .• . . 

(23) Do you bow what---- of year ft.._ .,....Hected_t,y ~ ~e,;,_.)...,~tton.t . 
(PhtNe MY•• vllluttrtt· · · · · , · ,· ::,:ic ,, .···. · '· . . . · 

.• ;.. • ·t •. ·, ,"'~ t A......,.. ...... ~IISI~,...,. ~ ~.,·,,..1-,-. .. "" .. that.lhl 
externalconwttalftta•·~· .... • .... ·~~· · ··: · ·-· · · 

0 ', • ,•• a ~:••• ;-~•~:\:-\ •_. > •••' .. • • C 

PROCRM ......... .., ,...,_ _,..,..,_ ~iiral Ii-..._,,...,. ,i.. /1.,.,, ... 
..... oN /....., _,, ....Uyh ,.,.,_-..,...,_ h/ww ...... ,,.,..,.,... •... ,......,..,. .... ,...,. 
(24) C.n the ltema (lftd/or fllllillN) affected by ~ kW.-..-~ Into ,tN'Oduct · 
t ..... ,_ ..... l ........ y ..... • ..... ~~j~w.,..-:-.1' 
::!:.Mylft~.,~)rr, . ~<; ·/J; · ' e•.•:~,~:n~,v.;~-,:~ ;··: ···: •, .... 

(29) Now how many product typet .,. thlref 

PleNe .. 1ect one of the foHowlnl: 
. ' ' r·,, '. 

..... ,han 11 
2WtwNnnenct20 
3~11·--• 
........... 1'1 
5 _,. thtft:198'., 

(Enter here): ! 
.,<-· 

Mr. SMfth, I thlftk 1 have dlttH:t.t M errbr. 

The number of product types exCNCII the ftUfflber of t..m... 

You may ch .... OM or -. of lhl .folfowtna. 

1 "between 51 Ind 100•, the response to question 2!S concernma tfie number of the 
product ty,-s of the pur~ .,_..,..nt .. . . , .-• ,. . . .. , . .. 
2:,"'IIIJt•iteft n Mill IP,., Wf ....... lo ....,.... II~'~.-~ of the 
f amilifl of the purdtMins departtnent · · · •' · · 

(Pie ... select one or more): 1 
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::.f~r~•:Om!.'J,JU~::·=~~ r~ ~«t~J~ ~.~~~-Of . 
0o you wi1ff'ti .... .,.,., .. · ~, · · · · .. · ·· · . ,,, . . · .. ~---~~•~n -
(15) Now Mr. Smith, how many flffliffN (aroupt of i.._) .,. lhlreT 

PleNe Mlect one «,f the :foffowffll: 

1 len than 11 
2 betwNn 11 Ind e0 

' !aft!!!~ "!•" lq{) 4 bi,W9Wn lv,-H 2IO :::~~--p 
(Enter here): ! 

PROCFOR .. ,,,, ........ PN••· ......... .,. ..,, .... - PIIOC'l'Qlt.-••·-· -~,:~ .. ¥\~~,,,. -~, •. . . •.·• .: ',-•t~-'- . '"'' . :•. : .i ~' -~;,- .•. 

(26) Mr. Smith, do you currently have an aarqat• purcMlina plan? 
(PleNe key in yn • no): l , ·, ~,, • · · 

11,. ,,.,,,. ....,,.,., .......... ,,., .., .................... JI ......... ... 
,....,, ...... .,,...., ~ ,,_ ..... .............. .r~,.,. 

Question 15 
concerns the number of the ,...._ of the purctwinl .,....nt 
rffPO"U: between 101 and 290 

°"8,tion ~ . . . . , . . .•• ,., . . . · <· 
'" ···coidrns ffii n&Mlber of1he ,,.,-types o,·tiie ,......,. ~f 

rHponM: between !1 and 100 . 

:.~-~=-::..-:==::== .. ~~~=-,=:.~,J~ _,._ _,,,..;;., ' . 

PleNe Mlect one of the followtns: 

1 1811 thin I monthl 
2 between I and 12 IIIOllthl 
3 more than 12 lllOftlhl 
4 not known 

(Enter here): 1 
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Mr. Smith, I think I have detected an error • 
. . ~· r,:·- ' 

A time horizon of leM than & MOnthl 11 inepproprtate for a ~,:wit, .... .,.. .. 
iflventoriH. ..,,~·~,•. •.' · · 

You·may chqe one or more of the. followif'II. 

1 i.11 than & months•, the wwer to qur11tion 27 about thl:;N'~if (~ f'M?r~ ~ the· 
... , .. ate pur~ .... of the~.,.,__ i~ . ~ '' '. ' 
2 -,r ... n1•. the ....., to .-tton 21 about ....... -wr1,:,"-~ 
departNnt · '··· . · · . · .. 

(Pie'" select om or more): 1 
"'--ffY~· ,, •i .'.;,, .. , .. ;:,, ' . 

(27) Now Mr. Smith, can you 11Ye an Ntimate of an .,,..,..,.._~-for lff'..., .. ate 
plant · 

Please select one of the followlns: 

1 ...... ,., ....... 

2 betnen & and 12 -• 
3 more than 12 IIIOltlhl 
4 not known 

(Enter here):! 

:rs.:=",,~=•~~~~-~~~~~.-,:•~-~ •I~,_,.• 
(28) It is common to do .-,epte pllflnina with ,a V-•, hor~ ~- It O!'. ~. """"9. !hat<• U. 
hDtllOtl·IW....,_ ...... ·• • ...• ,_,, .... )•••~: j,<·j' :.,·· ·:• .. "<"·'• ~, ,·· ., ~,.' .• . ···• 
<Pie... ~y itt ,...~..W,ttm,";" ·· · · · · ·· . -..\, · · r " • · ·· · ·. •· · 

• s,.,.,._., .• ._>,. .•. ¾.'tt'"Mlt.1·~. -~· :··.,..·:.·".• ,i • ,.., r. ,. _ .. .,_ .. .,_ .. _ ...:.,...:.a·»?I_:.. ., ~a;·~· · ·· ·,., .. · ·~•~:~,•.· ·•·.~ ·~- · 
.,........, -nNS--11•.W■• ... ,. ,, , ... 
(29) What time ~lodl do you think you lhoukt uae le clvNI ~ ..._.~ 

Pie .. wwt OM df11hl 'f81dwtff&, ·. ~., '~ •. ,-:. •· :,; 

1 1 catendar week 
2 2 calendar WNkl 
3 3 catend■r WHM 
4 4 calendar WNM 
!5 1 calendar month 
6 1 calendar quarter 
7 1 calendar semester 
a !5 worklna days 
9 10 worklna days 



10 20 worki"I dayt 
11 4-4-6 WNk civt8lon 
12 I don't .knOw 

> ·, '1_~+4',f· ~ SI , 

:=.! :',:.!!'w:~ !:.:',:';..\r;!;i~,..~~-~~~ ~ ~·~ 
(~~I) What time peri~ ~ ~.,thfM.".~'~ UJ141 "'~~!,t""~T 

¥,' * ,•,,. ;,•,, •• ,. '.•• •-..,.•,' • • ~• •e 

Pie-. tilecforie1bf ~ folN:Nlftll •. .- .,\ . + ;, :.• • '. · ... ,,, 
.,...~ .. f~, , j-;(- ,··: • ;-.·-4 .. t',7\; s ~;"''H}'J!•' - _Lt .,; ~~-' 

• ·t )YOll•Mlr~wtfil .: 
2 2 calendar WHkl 
3 3 calendar WNkl 
4 ,4;dllltftlilr WNk1 
5 1 calendar month 
6 1 calendar quarter 
7 1 calendar ....a.w,-:: 
a 5 workina c11y, "' · ~ 
9 10 workina day• 
10 29-'WOt~"dayf . •., ·. 

_.,•,n;~w..,1~ -. 
1r,~Kitewa:J,••~1 ·'·~·· 

)· \t~- ~ ' i:::t~·:~ 
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(Enter here): !. 

PROCTOR .,.,.. •• ...,_,. at.. ,oulltU,ay o/ • "'"41...,..,. /ot'Halia• 1,tioa 

Now Mr. Smith, do you .,.ect an explanation of the clfferenee between the .rnaftd for an e~ ·~ 
Item and the •hipme.. nt, (or ...... ~ttw .,ct. J!MJt_. ,h .· ,, . .. ,. , ,. , .•• ~ .• ~,.. •. . • ,. ••.· •• ,,., ·,, · .. ,.:..ara.•w .ww;•• .,,.,.f._1Hif~'Wd· ~, · _· ,:~:~, ·. ••·>. , •'· ~~ ;el .• 
(Pie ... key in YN or no): m, .. , ,. . ·.. . · · . ' . . ~ . . 

_,,__ ~~-"~"' .. ~ 
~ 1:. ,,, ,. ~ ' ; • ' 

(33►~ tfttfftfitlfn, :~ by_u ~~f ,,, .. ~ .· <Ple ... -,,11,,,- ~w,)i .,,. . :~t, .. ... , ,. . . _, ·;:,~. =~=~ '= ,:-r.;au,ti;'•~;wv ,-.~-· 
(Pte ... key In YN or no): !l · ·· 

,,. uaerMWif.·~,.~ ...... ~.- ··.· · ··•·F·'···,. " .• ,., ·., ... ~~ '"· 'i.u'i:. .. · · · ·>i,· .••• I~-h~ .... , )· .· . .J t:, =~~.it. 
.~,!£.f.~S:.~;;, .. f"" "JU"'3Ulll~J•t, __ ~~-. . r:1nn ..._._Y:. ·") - ..... .,-, ~....+'--•&...., . .,, .. , •. 

... ,· .,,. .• ~~->-. ,..-, ••,re ... • ,,,_ • ,. eNNI 

~ ·• you Mtd i :a.ttrWcitf 6f ~~~-- -lt~'l~f ,::.:,:,"; .·.t )Wt ,,/·. :·· 
(Ptene key ln yn or no): YH ··· · · · · " •· · · · · · 

The' piwcH~fna' 1-.t tilt\e is t,_. tlit~1,it.af et.,_ ·from the ~ a replenishment 
order is trluered untU the first major portion of the. ora Is -JR.ft UM. ~t,91 t. :,r~ 
purchuina lead time Is cauaed by internal adMiniatratlve proc~ ..r ,ar1 Is ._ to in• 
transit time and orw proc1•lt11 delays at the ...,....._ Thi faltowlnl 111.,.~~ts 
·ot • purchufns lead time: ~\l•.1:-~"!,•;, ,~ 

purcha1lng lead tlH leeue of • :"· , .. , ~-
receipt at ·purchaee ,_..._. 
requisition " 

review 
ti ■• 

vendor quoted receiving lnepectlon h~!~ . 
lead ti ■• tl ■e tlH tlH 

The ""'low limo 11 tho lhne !hot •I-""'- tho ,._ '!(~•• ,. 
requisition and the rece. ipt of the order by the. supplier.. It Ind~ .... ~.. , ,.traJtlY• 
waltlna time, the buyer's intervention to trlllllete the purchale · · . . · ·~~ 
order, and the time ,...red to tr"9ltlllt the orw te the appre,rt• wndor. recelvlns 
time Includes an aver• waitlna ti• in rec:eivi"I, and an allowance for counUna and checkina 
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the order. the Inspection tiN (If nNded), includN an ..... w ..... tiM 111d ~""" 
1.,.,-ction time. :'. :;;~ . ., 

(35) Are tl'ltre ltw with elCtreNly Iona pwclwlnl INd tlwf 
(Pie .. key in YN or no)t t 
,,,.,..,... ...... .,. ..................... ...... 
(36) 0D you lniport any of your purch111d ltwf 
(Pie ... kay in yes or no): !!. 

plUJCriM t.r6W•~.a,111w~;~}~,.~~" ~:.~J..tifi~:~" ·~~.;. •• ,i .. ~:·~, ·: .. , ................ ...,.,... 
A ~;if~'. ,. - . . :-ra .. 

p- 1(.0
, "· ' 'c ;::_,\.r"~) 

A -Ule ,.,... •Y'NII' u •••11•:, /w de .. .,...,.,,,__ ··· · : ::..-: ;.:.:=:2'---.......... * ..... <.~\ 

NOCJifjl.~~J:aJi ;¾._~;;t:.f;.n:J~:'~.J:r.: ~. c:,w;;:;,t._~ a.~.;. 
.......... ...,. 1tu·111111 ... .,... ........ ,.., 

-, .. - . ' ' .-. r.! ~ ~ , .. · •~•~t M~ ~~ .. :·'n 1v" ,. ·,v,., •· 
,.,_ _.. .._ _._ 11111nh ........ • •••tt 1Nt11!1 d1au ■ ii,''( .... NIOCfN t, ,., ... ..,¥ ...... ..,... ,. ,., 11■1Mnufw., ,._ ''"':,·•tlO• M ltl! 14111rJ•~lllfl ~en 
111•11ll•v _..,.. •I ,..,ud11& l1■1nl ,,,.., • ,_. 11ta'41 Illa Rlh11A,i 1{·,,..,. •;;$,; ~ 11:n 

(37)Mr".SmW\1:!lfWBMlilli'\flJil-,tM,MIMr•_.,• .. •---.......... •:~,·~. •.','~ 
(.,....'\ey'fn''ye10,nik~ita. A~',;'.;,a'.I)>~ t,'! ~\~;.,..,,;;c,t, n'il,'.:,,•:, •···· ",.:, .. :,_ 

,~-. i~~9~r ·1;::' \~)l0
,'.k ;t;,,,~·';:q•;g J~,- :· t..,Aiti(f~~1/'x. ~:~ '/:: 

): ~:_:t:.: .. ·,;;,,;·~ 

Pie .. telect one of the follDWffll. 



'lby~ 
2 by Wffk 
3 by month 
4 by quarter 
! by year 
I by tr.,.actlon 

(Enter here):! 

138 

=~ '~~" .~\~ ~ ..... ~;.',~ ~.~~~-,~-ni~~.~.-;;"'•~~··~_·: 
;-•: 1 ··:~;. '\ ,'.f',1-''~R,'~ f'.1~'..--, ,·, 

Since you have recordl of ••• and backorder•· that are error fr•, It should be ~ble, to 
recreate a 1ood ntimate of your delMl'ld patterna. "t.~''t ~"'1 

~:, ~; ,,,M . 
~ "i' .,,.__ •' :·' ' 

Nealee, PROCl'OI __, llal a1 ,_,, • ,-, o/ ..,_..,, .. ,.. ..... ,. ....., ~--
/.,.••••• •' ·,." ' ,, 

:: ;~~;' ('"ic ". • "~ 

A component to handle middle-ranp foreca1tl"1 Is Pollfble. The re...,_ for the •·• •• that : · -- · ., 

1 the d1t1 for forec:a1tina of the eu,ch'!i~~-1' -~"'' .. ., , ,., , ... , .. 
2 the 1ver1p lqth of the data,.. ••. ~"1tl~ .. tment ls riot ,.._' 
than. one year. 

Paoc:roR .....,,., •• k, ~ o/ aa .. ,_,.._ ,,,.,._ <It _,,, ••--• ,.,. .... 
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· tnw,d,-ado,u ln • laser pearl of tlae ,euion.) An •11N1••• pla111dn1 rnodale b f..U,le M4 
PROCTOR eemRN111, 011 tlw type of model IMI '"'"' h "*· <'nb ,....,_.,. co.Id IN 
•la6oroted to pnn,Ue • "'°"' d...UH deae,iption of .,. £1'.) · 

A procurement 111re11te plannlna module is feasible. The reasons for the decision are that 
1 the 1ver11e number of the variables of the 111re1at• purchnlna plen of the 
purchHin1 department Is not more than 1500. 
2 the 1ver11e number of the constraints of the 111r .. lf• purchaslna plan of the 
purch1sin1 department Is not more than 1000. 
3 • component to handle mlddle-r•na• forecntln1 Is possible. 
4 • procurement 111re11te pl1nnln1 module is needed. 

Concernin1 the details of I procurement 111re11te pl1nnina module: Procurement amounts for 
product types, non-product f1milles and non-product non-family items that are subject to 
external constraints should be determined by means of I linear proarammina model. This model 
should optimize holdina and stor11• costs while obeylna external constraints. The renons for 
the dacision «e that 

1 a procurement 111re11te plannina module Is fenlble. 
2 external constraints are present. 

Prod•el •• ,,.. .. ,,.,. b ,...,le,I to naae tlte .,,,..,... plu f...U,le. lrt o44ftfo11, • Jll'MUI 
flba•,re.-da11 road• b req""- to dloeat• pla,.,..,i ,..._,.,,..,., .,,...,.,, •• /amUy 
mem6era. 

A component to handle product 111re11tlon In the purchnin1 CMp1rtment is 
needed. The reason for the decision Is that a procurement ... , .. ate pl1nnina module . is 
feaslb!e. Concernin1 the details of a component to handle product 111r .. 1tion: Items and 
families that share common inventory characteristics and demand patterns and that are subject 
to external FOnstraints should be 111re11ted into product types for purposes of •11regate 
plannina. This is because external constraints are present In the purchasin1 department and • 
procurement anregate plannlna module Is feasible. A module for product dfs111resatlon In the 
purchasin1 department Is needed. This ts because • module for s,roduct 111r911tron is needed · 
and a procurement· 111rea1t• plannlns module is fenfbl1. 

PROCIYJR require, •11 ellf,nag of f•mU1 ~.,.,,., 00111 h/ON tr iedd•• 011 tlw lype of ,_,,_ 
10 h --'· I/ co,u are 1....ZI, OIi eqaoli.ratio11 of ,.,. •• d111e1 ,_.,_ will h appt'Opriole. O,......._ KupMel: or Hu-Al_, 1/toal,I 6• ,,,,.,,_ 
(42) Mr. Smith, please aive • roush estimate of the aver•1• direct orderlns cost. 

Please select one of the followin1: 

1 less than 0.5 dollars 
2 between 0.5 and two dollars 
3 between two and 5 dollars 
4 between 5 and 10 dollars 
!5 between 10 and 25 dollars 
6 between 26 and 50 dollars 
7 between 50 and 100 dollars 
8 more than 100 dollars 

(Enter here): i 
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~~.r::;r!"~~~,r~~::,:-.-=:.!.::~:: 
/or ,,,... • ,~,,,_, _,.,,,._ -=--~ ~½~•• , .. , . . 'a :ftM ··• ,/ Ill .. . 

<43> Ori,.,_ ~fal41, ho~~ tt••,'-, .. )v-• 1n • ••' · ,, . 

.,.. .. -.•t .Ot\e -~t U•Jttl"'• 
1 le11 than 5 
2 batw•n !5 and 10 
3 betwNft 11 and 25 
4 betwNn 26 and 50 
5 m,or• !lwn !5()_ , , 

<E,lt•r h•r•>: l 
IC,..,_.. u ale moll .,,,,,_,,,..,~ .,,_,,,.,.., ... ;...,,.. 

Concernina the detail• of.~ for'piodllct dlaiu'-d'l±"'N~4'p,c~ment: 
You should use the Knapsack or HIIX-tMal ...,.._ton tchlme in ellacatinl plMMCI product 

!:·~pr~.~P~~ ttlBW.,g•~=-It\•....,.~~-~, 
t

....:..: mes~~ ,~_;1Jf,.1fi~,~ ·"'· . ~ .... ~~- -.n,,,,1 . 411111a,, .. : 
,- deciSIUfl are 1m,( . ·,,,,. : 

1 • compon,nt to handle product .....,....._ is needed. 

~t1A' -~~~"!'l'!w-" ~~y '~~~~~~ ~~-~,,~. :f,rpt. , ·. ~-: c:f-.·~,;;;·,-·_ .. 1· •·;-"~t.·~-• ·_-., · •.·. . . · ", ,.~:.,.,~ ....... ~ ..•. ~' 

~~'r'Eei25~.£==~ 
!44>. ~• W9Uld ~~--~,.t. .. var'-Ultt,~-1'Uf:-~,.._.,_,,_._,,_, 
purc~Jt ... t . , : ·, , i ,. :, ,,,;, ,, , . • . ·,, fJ~... ' C: ·:,. ' '." :<.• I , ' ' 

PleaM Mfect OM-.~f. ~ -~ 

1 very constant 
2 reuonatly constant 
3 fairly variable 
4 extremely variable 

(Enter here):! 

(45) Naw are the iteffll that exhibit variable lead-tiw ...,,... ... ..., te ,clllte: 
control? •. 
(Plene key In yes or no): yes 

(46) Mr. Smith, ~an you civ• • percent 81tlmate of the ftUlllber of your items that . .,. ..,_cted 
by lead time dependencies? · 
(Pie .. key in • vllue): 11 
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(48) Don the lead time YWflbility depend Oft the .. IIOftf 
(Pie ... key in YN or no)i * ' ·.· ; ·, · · 
, ...... ,.,... ....... .,.,y .,._ .... .,. _,.. .......... 
(49) Do )'OU have fteMI that Clft be purchlNd frolll ..,., .. dlfferent Yefldortf 
(Pie ... key in YN or no): n ·' · · · · · -
(50) Mr. Smith, do you uep hittoricll recordl of leed tinlNT · 
(Pie .. key In YN or no): m. ' · 

!!==:: .,.. •• ., ,,.,.,. ,_. ...,._, 4e,_•••.~~:~ "9' ·11-..~•NI~_ 

A lead time forecasttna module 11 poutble. The rellOft tor the dlcislon is that lelcl tJm,,. 
dependenciN ... preaent. Concernina the detalla of • co••• te ... IMd tfrile · 
determination: A INd tiffle .fore;caltlna 1ysleM lhould be~~~~~Jha\ . .,_ •••n•:__...,. p'in-. .._l{l...,'ftffll ·· ~~~·..:,•'N~~ ' ; · ·· ... flll:d'atM••--/i'1ifi/1r"••■•'· "' ¾/J ,,,,_,, c":· .· · •· • 

2 NIIONII IHd time .,,nctenciN _.. present. 

~~!:, ~~~o/:' .:!t'1t :t.~v~.c;w~#t.r 
. . ... Pfl!JCl'OR.~· ""-!~ ~-~:~ .. '! ~" 

No .,.,.. Ml•e•• ---•••• fl N4.t..t .,.,.. _,.,_ ..,_: ~ -~.-tli,•f~ ~~ ... .......................... ---· •. ~-~~o=•==,~~-~-~-=-· .-.. -.~~!{:-
• '' .,.;. .,-, 3.: • -. ' 

And Mr. Smith, do you need an expllftltion with res•• to the COMPOftlftt11 of holdl111 coat . 

(
~l•t~-!~r~il,;';' of__lft ~,~ in lnveol~~-.~ ~ ·. ,,._: . · 
r .... --7 m·,- or· ~- , .· , ,, . . · ...... • ' . ,. . •1 
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(51) And Mr. Smilh, what is the purchase coit for moat of your It-.!•. 

Pie ... Nlect one of the follo~tna; 

1 less than 0.5 dollars 
2 between 0.5 and two dollars 
3 between two and 5 dollars 
4 betwNn !5 and 10 dollars 
6 betwNn iO and 25 dollars 

;~::·IS~ 
a more than 100 dollars 

(Enter here): ! 

:~ ~~~::,.~:.==:t r.~=--»:.!:..':.:.i:.:,, 
N ,......,. · ,· , : :·, '.'.'i i . ,·;1 

So far the followina wtll be chanpd: The answer to question 49 concernina multi-vendor Items 
In the purchnina ftepartment. 

PROC'IYJR ,....·ta..,...,,.,_, ,_..,_..,·1;, ...... 1111fMo J.,- '-'4 ffaw _,.,,. ,_ .... 
•pport. ' ' 

(49) f)o ybu. hav. tte,.. that ~fl' be pureblNd from ~• ._... v...,.af 
(PletN futY'ln:~ ~r ·no): X!!. "' · · · 

Note ,,,_, .,. .....,.. •t• ••· 911.,,_ U ,...... ..., ,... .... , ._,__,.,;._-•••••• I-' d ... 
•p,;o,t_~=~,P~•~~•~•:,., .. .,.,~.--fO#.,-,-.. •. ... .,, ... , ----~ ',,,,·,. ' ,.; ' 

(52) Do cflffer,nt ~rs ·h~. ~~t,tltly different Mcilt•i',J.-UIMHT 
(Pie ... key In 'i• orno): !1 · ' · 

... · .. ' ,•,· ·.- <, '· . .- .... -~ • -~·-£~-·.i. :·,,,, .. ~,,•,, :, .... , 

f',..,,_ .,. no .....,. tru•fl• ,. • •ule ,.,. ....,; ,.~~•••••"'• 
, (!3) Mr. Smith, does the price of the Item chqe with each ~ vendor! 

(Please ktty in )'N or, no): ~ ·~,, :.,< . . . . . .· 

A module for vendor selection la UMICHlary. The reason'for 'ithlt ~._:,is.that ~r 
tradeoffs in the purchatina department are absent. · · 

PROtTtllt etWadaua ''It., ,: : ..,_ ti .. ·· ' . . .. 
(51) And Mr. Sm.Ith; -~~(fi ... :: :;=~ l'"-f 



Pie ... Mlect one of the foHowina: 

1 .......... .... 
2 betwHn 0.5 and two dollar• 
3 betw.h'itw.d9·....,_-.-- · 
4 between fJ end 10 dollar, 
5 betWHn 10 and 21 dollarl •-~---••= 1 ................ i<· 

a more than 100 doltn 

(Enter here): 3 -

143 

(Mt,,.. IMtttt,·,._,.. • rttuatt ... ._. • u. ""_. v·1t1IIIJ\l"Wf .,..,,_ • • ' 
percent11• of the Item'• unit COit. . ' "". ':'. ··"' · · · 

Pie ... ...t W'of·ttle fallow ... 

1 IN1 than 10 percent 
2betwMl,,tOlfld llpircent 
3 between 1!5 and 20 peNltnt · ' 
4 bet~..._, •• .-
5 between 26 and 30 percent 
6 more than 30 percent 

,,. "''"'-' ~ 

(Enter here,>: ! 

Reple..W...., Nie, , ......... I .. lffte o/ m(} ,,,,..,. IO .. ...,_ 

(56) Do you have any lt9ftlt who;N purchaN order• ~}W ~-- .t ~! . (Pl....,ay,ift )'91 W·neJ)l,t - ,,.,,, >.c: • -._ ~,.- .· .,. :.·,. o,_, __ ,,, -,_, - ,_. -. 

PROCTOR,.. ... .....,.,,_,_ ...... •I-•.,.,,....,,.,.,_.'!'~~-,._, • ...,.. 
formal•:.,_---, fw....., .. , ... ...,. ., • .,._ · · · "•• ·, · · l.ir,• · ·-· •· ·-- ·· -

Concernina the details of • routiM fOr COfAtNllfll,.._.,_.,...:~-· ··~:~·c1e1et_ ,.."" by 
tla;at~MIII~•• n■IDt•'YGll'.._ . .._..J..._ eidiMlfM'·itHl- . 
instantaneous replenlshmet,t ralel ahoulcl UN the toq ,.,_.. tw .._ .cpli1llU1Nnt ·ratn 
Into consideration. A formula that t---economiN of _. W. ..,_i:. · should be ~ in 
determinlna the order quantitiN .-.. .. 111u .... HW.... . - ··,r~t¥&e,-r': .. 
orderlna from wnlDN.' 1'11111w ... -• ..... tftFcll-,·•,w-\Jit( Ni liliU· 
for joint ~rderinl conatraint1 II ,__... and jolnt ordlrl"I --~ p .R'?~•■,".'t,. llfld .,,....,, .. 
with non-anstantaneous repleniabnent ,et .. In the purct1111,. ~-pfllitM. · 
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SpeeW ,apport h ,...,,_, /or...,.,_,, a,eu• ., • .._ Ura/.,,.,.,,.,11 J>l«DM • ..., 
lllflh •• nalude11 ..,_ oa Mr. Sffutlt', .......,,, .. • 
(!56) Ar• there extremely expensive Items that dHerve I spaGiel.lOl'\trali1y,lentl 
(Plene key in YH or no): ! 

·• 
A decision concernina the necessity of I routine for deterfflinina order ..,. ... of Ntremely 
expensive items could not be made. Thit la becw it is noY!eo91ffl•:\4dl1thlr ntf'l■■•l1-
expenslve itema In the purch■lins department are present. · ·" • · · 

PROC'f'OR, ....................... -• /e,w,da• 

(57) Do you ke'f) recor;t of .....-.1~.<or ~~.,..~:for· the-•••wencl itlMlt 
(Please key in yn· or nof, ! : . , . ·· • 

llr. Snwll ,,_, o,w Wou: N iet:Ue, ao cM11p "" ......., ,,..., • ., .......,••■n11u 
repleaultrMflt ....... . 

So far the followlna will be chanpd: The rnpo.,.. to quntionc,11-altoul, it .. with non­
lnstantaneoua replenishment rates. n.c:enter I•••- ••II 11• y 

(e5) Do you have any itw whole purchlN ordlrl .. not,. • .__,,---'· • 
(Pie ... key in Yli• or no): !!. 

PROCTOR roeo111,-ao, tlw ... ,..,._ •I.,._~.,_,, •I aAo ~ ,....,.. _, .., INC ,...,_.. 

IN naludeu ""• alw .......,,,, o/ u 8(JO rNdllo. 

Concern.I~. t~. det~ C!f •••;~""'u,.. f9r -~-~'~,.--etd ....... ,rder._.n~­
formula •hb~ be U,lf;d ~~t1i,:~1.~ffJ!!.Jtul, lh,t~--•-::,.- lntet. 

=~=~~to:~ •··•~~~c=:-~,::~~---· 
1 • rb\lttne fdf computl~~e,..~!;,,,. ·.,- ~----• .. 4'ti 7 

· IIIIJlt 
2 a modu_le for Jotnt"o,rdfrJ. ~tr•t, iJ , ..... 

. . 
Foree ...... ~.,.,.,.....,..~ . . . . .· ·•. .. . 

.· ~~,t::~~t!St~--~~t .. ~£:r'.&:,==•end 
items? •· 
~---~YH~~!!. .a 

A.,_. u ,aUI ,,.,.,. .._. l'IIOC'l'OI ,_, ,-,~, ,...,,,..,_ ..... ,., J#•••.., ......... ,.. . 

A component to handle the forec•tina of .. .._. ttem. i,t 11,,u.."'h.,...,.. for the 
decision are that 

~~he •• for f~~-" ~-~-........ tJa...Utble. .·· . 
2 the •ver· ~of, Ula~'"~,.,_.,.. ... ....,,.,., ......-111 ■-t.·MI .._ 
thin. one. Y,..,, , .. i • .1, , , · 

s,-,., ~-... _,,, .... ~ ......... , ••• , $ ,.,..,.. . ;,,_ . . 
(58) Ha)V ffltnV di(fer-,l ·--~;dlt,yW_,. ..... ,.. ri iteMSf 



1 1 
22 
33 
44 
!ns 
6 more.than !S 

' .. · . 

' 
Pie ... Nlect one or more of ,.,_ followma: 

~p"q!r 3 ... Off ... ,.,.,,,· .~. 

(Enter._,.►. 1 2 

··~ .. - --.. ,---~~--- . - .... 
'." )'i;\/4 ""· <,',· "''' .. ' ► --~~ ·-. 

(62) Afrw~Ju"'Whef ~ ' ~f Pd hN ' -•f -- Jt -· t <Pfe~'\ey""#f.~~):;1' ·-~ .. _,,,,)yo)Jr;_' ' ·-·• ... , ,....,._ .,. . 

A moc1uie for t._ forec•flria· of Hlllfted~-seNon 1t..· ~- ...W · Thie le,~ ... -->'9U 
decided that the lifflited-1 .. ••on ltw of the,..,.... ........... .,t8'11.-

:ROC:IJJJ :"· ··•--•- . . ... ~-.,,_.,,./(•fr-,,,, . . -· ,11•.t••---- !'Aete .... ~'~ ... ,pl~~,.~~.... :,.. . . .. , .. ,u... ..... . 
.'!' 

((q~ Ar•~~!~:''°"'~ .... (La. 1-,,~tb. ~-~~'~;,.... .... ~ • ...,,. 
ff,e,te .. _ )' .. IQ YN or qQp - . , . , _ . , . 

. (64) Are t._ .. slow mover, Important enoush to require • speciat __._ awl-' -
(Pie .. key In Yfl or no): m. .·· ·' 
(l!S) Can_ you 1ive • the ~~. oflftt111 that-~.-~,_..{" · · · ·.••· 
(Please key In • value): ! · · · · -c 

A mc>dule f~ tha,fo~tq, of .. ~!~ il<>Qllf.-~,~~~~ !ht• .. ~:_ 
=.ti~h\r~-:':~e":=t·~~-r~ .. 
decllion la that h data for forec•ttna of the purdl11lna ......... -11 _..,....._. 
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A module for the forecntlna of ltem1 with erratic demand ls unnecessary: -~· reason for the 

~-~~t=&!~"f -~ ,tmUINlfMtJAIJM .1' "..~~~ii-
with trends are abMtnt. · · · · · 

~~t~ ~:;~;; <"-~ lt.-;thtt .. ~~~,~-fflll~,~•'i,b .. _,;••. ' ... 
(Plene key In yes or no):!! · · · · 

A com~nent to. ~ .. ~forec•tlna of f~.· ,: ~ ·. it--1' ~9~i.;,· This·· .. ·."• .. ~f'II' . f •hk>riab• iteftll .. . . .. • . .. . . . . ' ., . . . . . . . . . ·. . ... 

(68) Do you carry promotions that 1re1tly affect the dlmlnd pattern of your'end itwt 
(Plene key in Yfl or no): ! 

A decision concernina the neceuity of • component to hllndle}-· .... ft;W, .. , .' ... •.. .. • .. Pt .. ·.·".·I.:: . .,a·. lt.,... could not be ffllde. This ii beclUN It ts not known whether pr~ ,itf,Rf; ... ·< 
(69) Mr. Smith, do you carry advertltina c......,_ that lfNIIY . . ..I~ I trfl of 
your end Items? · , ... •···"·•~.A, ·,. · '·· -~• ... · . 

(Pl•••• key In yn or no):! 

A decision concern\"' the ~ of • cc,~n,t t~t~. tb, J,,.-,c"V'71 9f ~fff,I• 
items in the purch-. ..,,.~ tcilt Mf'W Mlclr:~~·~.ff'.!f~~·'l •""thar 
advertised items are pretent. ' · .,.. · 
(70) Do you think it is important to provide support for predict~ the .. ~•ti\ maturity."-

. decay of ·yOUr'flltlMt .·.. · · ·. · · •· " · '· ?, ·n ' . . ¥ ·:i;.!) : •. '· , • ,; . · 

(PlelN ~ In-,- Ol"WJ)t-1!_ ·' ~· . . • ' . 

. · A mo&Meto·..,...t-~1>f1\e)ft·• 1»ttt~ M· ~ary~. n.·· 
reason for the•dettttlft'il \hilt yckl·dllefilMhftif U.'tcipp'jHYJl•ttit+'~"\ i¥ 
unimportant. . . 

~~::-::~~':"~~=~:t::~~t-~~ic,~~'., 
procedurn? 
(Pie ... key in ya Or '10): m. 
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PROCTOR GOii ,.._ ,..,,,,,.. tAe ,.,_,,, o/ tie ...,. I• ..Ule ,.,. .. ,...,..,,-. •pport. 

· ~ ... 'tftla.talttofa · "' flo~-!f.' '· ffV · ti ~Tha. 

demand for p';'od';l't;:.., non-type famil~~Mily ~·iiC -~ f;~ .. t 
~':°~=:t-~~:~. ·•- · ···~~=•t_J\?,thlns 

:::.:::.1:91111n:=::-.:. ~~~~the ----~~~ 

::::=::;=:::Jr:a;,;a-, . )!' __ ' .-~- r,• •• ~~ 
aare1ate plannina module Is fe•ibletor~li . -~ "'" · ' _ •· _ ., -~· :;:t ~~ fir 
TM, eorapl..., • I"" ......._ PROC'l'OR,..,., •• ,.,. ,_,, • _.fir f,.,.,- ""'"'°'~ 
,.,,,.,.,.. NII h c-W I•.........._--••••..,. •~~.~.Jf,~1""'4.~• • •• ,,_ .. ,..,. h/fWII ,,. ........ •~ , ....... A .... w.,if· . ,_. , -. •. . _,,, .• ·•·.. . 

Yeu •re at top level. Pli11e te1ect one oflhe folowm&, 
1 quit 

, 2 continue the analysls 
3 help 
4 ch•na• answers 
5 ~ummarin the analysls 

(Enter here): ! 

And Mr. Smith, do.you really want to quit? 

(Ple"'~>'J~,Yet,~ ~~JII : , 
Do you wish to save what you havl"'aoni iO far? 
(Pleue key In yn or no): YN 

A record of this Nllion wlU be saved. Do want a llttina of the NNlon submitted for prifrtinsT 
(Pleue key In YN or no): !l .-~ ; . . · 

W.lcon. back Mr. Smith! 

Today 11 April 27, 1975. The time Is lt03 pm, . 
_.1 ". /"-" ' " '. ' " ,, "; " " 

You are continutna the analysis started .on April 27~,,ffi•· at f M • vo_,;~ • }Of -.vel- · 
Pleae select one of the fotktwfns: · · · 

t·quft· 
2 continue the analy1l1 
3 help 
4 chanp answera 
5 sunamartze the anal)'lls 

(Enter here):! 



148 

The curr-,,t q~~n1numkr1 r.,np: from tto 7Z:'~• key in'the ·• cor~~ to 
quest1o~ w~ -~--~.you·•"" tQ ct1ne. · ..... 
(Ptene ',lay 'them 1n): !!, ' . . . . 

~:,::L~:::";::'rict~:t tie.~td'.~~...--~ ~•~•---•• 
0o y~J~ant to ~·=E~'f ,"'""~·· · · ··· ·, ·· ., · · 
(Plene key in yes or ~): Q. , 

Do you wish to delete 1ny requests? 
(Pleue key In yes or no): !l 

(44) How would you ch1rac:terize the var.lJbOi~ ff your eur~ J~tcH;-. for IIIOlt. of your 
purchased Items? · · ·· · · ·. · · • · · 

PleNe select one of the followtna: 

1 very constant 
2 re11on1bly constant 
3 fairly v1rlabM 
4 extremely variable 

(Enter here): ! 

All .,..., Mr. S...W ,..-.,a.I ,._, .,.,. ...,.,_,. 6t ,_,w. ........ ~ ... , #IOCfol i,. 11» ...u••· •I. c ......... ,., ..... ,_, ......... --"::~. ..l'\ ·.~ .. 

You 1re 1t top level. Ple1N select one of the followtnc: 

1 quit 
2 continue the analysis 
3 help 
4 change answers 
!5" sumntarlze the analysis 

(Enter here):! 

The current queitlon numbers rqe from 1 to 72. Ple'lse key in the· numbe~s correspondins to 
questions JY~

1
,e, ~!•~.~ .. you 'ff,isb to cht!Ne. 

(Ptease·Mjtitfl•i,iP.~•· · ·' 

So f ■r the followlna will be chqed: The respc,nu to quNtion 48 concernlna seasonal lead 
time dependencies In the purchetlna departNnt. 
Do you want to ch■np any more! 
(PleNe key In yn or no): !l 

Do you wish to delete any requests? 
(PINN key In yes or no): !l 
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PROCTOR ma,a ,aUl rea,6 qu.alon U. 
(44) How would you characterize the variability of your purchasin1 lead tirties for most of your 
purchased items? 

Plene select one of the followina: 

1 very constant 
2 reasonably constant 
3 fairly variable 
4 extremely variable 

(Enter here): J 

The re,pon,e ao que,tlon U i, note being cltan1•tl 
(48) Now Mr. Smith, does the lead time variability depend on the season? 
(Please key In yes or no): !1 

Tltere are note no leotl lime depenclencie, ,o o leo,l time /oreco.ain1 ,y,aem u inoppropruue. 
(Notice, tMI ,ecrion illu.,traae, PROCTOR', enmronment mecltam,rn. PROCTOR 1au iMOIUcaaei 
call reference, to nolu.otlon, concttrnin1 leocl dme /oreco,dn,.) 

PROCTOR con.Uer, alternatfw Nriable leu dme appor1.1,,..,.,ency lead dme, can 6e u,el 
1111ten item, care unespectetlly ancler1tociecl. So/ety led time,.,. ue/al in ,,,..,Wini 
inll&l'Gnce a1oin,a ,toe• .,,. 

(73) Now do your vendors quote an •emer1ency• lead time for critical items? 
(Please key in yes or no): yes 

(74) And Mr. Smith, whenever the purchasing lead time is quite uncertain, a safety lead time can 
be added to the averaae lead time to take into account the uncertainties associated with lead 
time calculatlons. Do you favor the addition of a safety lead time? 
(Please key in yes or no): yes 

(75) Are there quantity restrictions associated with the emer1ency lead time? 
(Please key in yes or no): yes 

(76) Now Mr. Smith, is there a price increase associated with the emer1ency !ead time? 
(Please key in yes or no): yes 

PROCTOR meterndne• t#te fletaU, of a 1y1tem /or l,a,l tbu ,apport. 

Concernln1 the details of a component to handle lead time determination: A safety lead time 
should be added to your best current estimate of the procurement lead time when order 
amounts are to be determined. Emer1ency lead times should be used only when items are 
unexpectedly stocked out. This is because emer1ency lead-times are present and restrictions 
are present and you decided that the safety lead-times of the purchasin1 department are 
appropriate. 

PROCTOR Ito, no1fti111 more lo 4o: it 01NiU /ur1'aer in,truclion,. 

You are at top level. PIHse select one of the followin1: 

1 quit 
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2 continue the analysie 
3 help ' 
4 chanp Mlwert 
!5 SUfflfflM'D the lftllysie 

(Enter here): ! 
Mr.,_,, u..., ~ _,, 1Ae.., ...,._.,..._~I••• .. .,._.,,,__,,.,...,, ,_,.......,.,, .. ,.. ..... 
The current quection numbers ranp from 1 to 76. Pie .. MY in the numbers ~•·• 
CIUHfloN whote INWef'S you wtah to chll,p. 
(Pie .. hey them ln)t I! 

So far the foltowlns will be chanpds Tfw ....r to·~ 29 about h· t• period ._..,.. 
of the ... , ... pur~ plan of the purchallna depart--. 
Do you want to. c:hfr,lp,, "'1 ..,,., <Pl••·•y In·~-- 11\,)::ft 

< ' 1.-, ........ 

· Do you wish to delete any requests1 
(Pie ... key In yea or no): n 

:,' ..... ' .. ' .. 
(29) What time periods cfo· YoU think you should UN to divide your tklt hQdaonf 

PINN select one of. t ... follo,i,q: 

1 1 calendar WNk 
2 .2. ~•lender w.-lw 
$ 3· elle"411' wte1'J 
4.4~~.·~ 
5 1 calendar month 
6 1 c1lend1r quarter 
7 1 calendar Nfflllttr 
I 5 workins days 
9 10 worklfll days 
10 20 WPtkint, d~y• 
11 ~-9 .-..k' di'vlsion 
12 I don't know 

(Enter here):§. 

~'t.::::!f;.!':;!."'::t.,1;: ~ ~~~.,.~"~ ~~ CJ!.: .. ,... PRtlC'IYJ!!·.~-~--~~c..,,-•liZ: .. ~:c~ ........ 
•> • - :• : • • L'• ,•• ,_-: > ,••"'., • • •'~"~ •' "-:,••;: O ::_, • '••-•~"i ~-~i .. 1-;:,',•'""•, • ~•• •• -. : '••,, 

A procurement 111r1t1•ti -~ tftOclule It ~- flu it NCIUIMI the aver11e ,,_...., Qf. 
the varl1bl" of the aar•ate purchalina plan of the Pllf"chllinl dlpartNnt is more than 1500 = :.:~::-= =:~.)~.i:srt,r==,· 
periods In the plannins horizon or further --~-.-.t~~ t.. .. ~~ 
111 olta,a .... • IAe .,.. •I.._ ~,. llr. S""" -,,,... , .. ...,_...,. •I, .. / ..... y 
•I.,. •• .,...,.,,,..__,.,_,.,,._ 11w ,_,_,..,I•• ""'4le ,_.. /•,,••••.,.,.... I/ 
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an a1gregate plan i, in/eca.dl,le, it ffl4y 6e tlaal no middle ran•• f~, ,yaeern b req,dreL 
PROCTOR. tltere/ore, recompate, nol11otioiu of /oreca,d■g tltot are o/lflC'-4 6y tlw clton .. fa 
•It• nolaodon of •••r••••• plan i11/eui6Uity. Here, a rnWflle ranp ,y.,ern b 1tUl Nqtdr-4 
dnce ,u,ppon u neecled f o, • Joint ONfflflf in,,roctioJU IIIHl&le. 

Concerning the details of a module for middle-ranee forec11tine: The demand for 
product types, non-type f amities and non-family non-type Items should be forecnt by 
exponential smoothln1. These forecasts may be dls111re1ated accordln1 to the relative annual 
demands of members. Demand for slow movers can be forecast by exponential 1moothi"1 with • 
small alpha. This is because a component to handle the forecastin& of seasonal items i1 needed 
and a component to handle the forecastina of seasonal items is possible and a module for the 
forecasting of slow-moving items is needed and a module for the forecastinc of slow.-movlng 
items is possible and · a component to handle joint orderinc constrainti is feasible. 

Ewdaodon, of tlte neceHlty of prHr&et •16'f1•don, or, olfeotel.. Mr. Smiilt •••••• tltot h 
'"' not wont •11re,odon for reportln1 pr,.rpo,ea. PROCTOR co•'-'•• ,Ao, ,wo411ct 
••pe,odo11 u ulinece...,.,. luuel OIi Clll'Nnt nolaadoiu: •lty •66NI°'• if on LP b faf Mli61eP 

(31) It is sometimes useful to a11re1ate items up to the product level for reportinc purposes. 
Would you like product 111re1ation to be considered for this reason? 
(Please key in yes or no): !l 

A module for product a11re1ation Is unnecessary. This is becaUN a procurement 111re1ate 
plannina module is Infeasible. 

PROCTOR retarn, to tM top. ••• 

And Mr. Smith, you are at top level. Please select one of the followins: 

1 quit 
2 continue the analysis 
3 help 
4 chan1e answers 
5 summarize the analysis 

(Enter here):! 

PROCTOR ouametl • time ltoriao,e of more titan U montlt, for th •••,..•••• plan. Mr. Smida 
decide, &o ,pecify • ltoriaon of 6 to II montlt, ltopln• tkt &#tu Mll c1Ni11,.. th nandNr of 
Nria6le, in dee LP. (Clearly, on nplonodon ,,.,,111 antl ,o,ne ""'1 of fl•••P"• /odHty mil 
aorned•y 6e reqdred l/ th ""' u completely unf omUlar -,1, dee ,,..,Wolo,.y. W • ..,.,,.., 
laofNWJ', &Aat tit• uer b fnaem1ent eR01&1lt &o inow ,,.., tu.cit o ,,,._,.. •• a/feet tM •rn6•r 
of Nria6le, In on LP.) 

The current question numbers ranee from 1 to 76. Pleue key In the nuMbers correspondln1 to 
questions whose answers you wish to chance. 
(Please key them in): &Z, 

So far the following will be chqed: The answer to question 27 concernlnc the lencth of the 
horizon of the a11regate purchaslne plan of the purchasing department. 
Do you want to chance any more? 
(Please key in yes or no):!!. 



Do you wish to delete .,,,,, ,......, 
(PIHN "-Y• yes :or M)i !!. 

l; ~- ' • ~ .-~ 

1&2 

(27) And Mr. Smith, can you atve an estimate of 11'1 appropriate the harizon for an aaresate 
plan? 

Pie ... select one of, the foNIIMffllt 

lleatNlfl&fflOnthl 
I between• M 1:2· . .....,_ 
3MOrefflan11MOlllhll 
4MtWIOWft, 

(Enter here): l 

l'l,e ... 111aat.1U .._..., ..,._ PIIOCIQlt ilfll,rltNll/,..'.la)I,,.,_, .-,.., ...... 
- ,· ,, . . -- . ,.. .. , .· . -' . ':.:, !J":!'t,. "f• • '' . ;''I '', ~ \. . -~- ' 

1 quit 
2 COfttiftue h anatytis 
3help 
4 chqji,.....,. 
·5 SUMM .. the analysts 

(Enter here):! 

Mr. Smtd, ,..,,........,, ,,., h ill -, 1,ed/7 _,..,Mil-,,....,,_,,,_,. ,,,.,.,_ B• ,._,_ .. · 
le NIIION IM g/NdWUty ........ 6y eo.,,,,_,y ,,,..,,,... Mt ,.,.,,,_., ·.. . . 

So far the foHowina • be et•e•ti n. ,..,._ ·ffl·-tioft ,tf,conmtnf"I Y9ftdOr CCffltracts. 

PROCTOR eo..,.._. ........... 
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of coJUtndnt, dH• not ol/ect ,,.. noluadon, •• "" •• .,...,. ,,,.,. I, .,,._Y Nt/...U.I• du• 
to 100 many Nriable1. 

(19) Are there contracts you sign with individual vendors which force you.to define• fairly 
constant purchasin1 rate every month? 
(Please key in yes or no): !l 

You are at top level. Please select one of the followlns: 

1 quit 
2 continue the analysis 
3 help 
4 change answers 
5 summarize the analysis 

(Enter here): ! 

Mr. Smitle /inolly t•••• tlae mo,, reo,ono6le coune o/ octlor1. Whit• ll,tl• ''°"•"'• h 6econae, 
conwnced tleat thr• I, more product•••,.,•"''°" aleon lee W °"•'•lly 1,-:i/W.· H• 
aleeu/ore reque,u o chn1• to qae11lo11 IS. 

So far the following will be chan1ed: The answer to question 25 concernlna the number of the 
product types of the purchasing department. 

PROCTOR condnae, neca1lo11. .•• 

(25) And Mr. Smith, how many product types ere there? 

Please select one of the following: 

1 less than 11 
2 between 11 and 20 
3 between 21 and 50 
4 between 51 and 100 
5 more than 100 

(Enter here): ~ 

PROCTOR recompate, only olfeotel. nel&M11ion1. /a l.oe, not ,..... ah e111&-e ,.,do,._ Ia /Intl, 
a//ected clton1•• 6y folio_.,.. fllrect flepen,lenol,a. Nodoe tleaa alee ,wo61•• u IIOtf /--"• 6u1 
tntla o diflerent ,., o/ condi1lo11,: alae number of prNacl type• lte, decNONtl 011,l alee na"'6er 
of dme period• ha, f,acreo,e,l. · 

A procurement aggregate planning module is feasible. This is because the avera1e number of 
the variables of the auregate purchasing plan of the purchaslns department is not more than 
1500 and the avera1e number of the constraints of the a11re1ate purchasin1 plan of the 
purchasing department is not more than 1000 and I component to handle mlcjdle-range 
forecasting is possible and a procurement 111rea1te plannina module is needed. Concernin1 the 
details of a module for middle-rans• forec1stln1 in the purch11ln1 department: The demand for 
product types, non-type families and non-family non-type items should be forecut by 
exponential smoothina. These forecasts may be disa11re1ated accordina to the relative annual 
demands of members. Demand for slow movers can be forecut by exponential smootrnna with • 
small alpha. The reasons for the decision are that 
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l a eompot'IIMllt to handlt thrt ..,_tm& of ....... ,ftemt" Is ·ftHClld .., I module for 
the forecnttna of .. asona1 itPII Is pouible. ·· 

~~,~~.~~;.,and .• 
3 a procurement aureaat• plannina module Is fe ···« • ~•Ho hlftdl! joint 
orderlna constraints is feasible. • · · · ' · '• .~ · · 

A component to handle product aureaafloft is heeclld. ··11ff'retl0ft fdr''the dedston Is Ht • 
procurement aaareaate plannina module is feasible. A component to handle product . 
disaareaation is needed. Thit is becw • component to handle Pf;Odl,ct.. . L.'llr•!!lpi, ls 
nNdld and I procurethtftt ■-r .. ate pl■nnffll IIIOdule la fetlfl:tle. CIIMtr14·ttt1·' .., ' Of a 
module for product ...,..at-.: You lhould UN the ICnapuck or Ha.. ,. · . · ttion 
scheme in allocatina pllMld product type procuremtnt amounts ktJ•· , , . · ?iteM 
member, of prOduct type,. TheN IChefflH work belt for lituatiolfWlr I LI · 
costs auch n your,. This ts because • module for product c1s...,..atioft in the ~• 
department 11 neMed and the Htim■tecl family nt non tllllllly '- orderinl cost of fhi 

r:r..:==:.s1-"·4'!!-!..tA' •-...... ~~ .. , ... •.l.~r.~ ..•. /l, 
f1mfllet ttM ....,........ < · • ' · · •• • ,., ,··-,·-~ fit!Mf 
to external CONtrelnts thould be .., .. ,tect Into DNll!IM" ~ · pl~•==--~~ .... Al~ '""· . . . 

2 a procurement ...,..ate pf■nnffll module ~ ~bit. 

Concernina the details Of I procurement J.H!tJ •.. , 9. I .•.~ ..... l,,~,er;~ur•· ~I for, 
product types, non-product f amilin and ~~iiii-fiHly',,.,,_'lhit":Y..,• 'uject to 
external constr•lnt• lhould be determined by ,_.,. of ·a her .. ..--., .~. 1•• . NStek ... ~~~ . 
should oPtiMin holdlna and 11or.,. cost, while ••vlnl ••tlffailit'-a1tk ·' 1Wi ls _._ a 
procurement ._....at• pt...,_ IIOdule la ,._.. _, ..,_ ..., .. ~,P"• • 

You are at top level. PlelN ..a.ct one of the followina1 

l quit 
2 continue the analy1i1 
3 help 
4 chana• answers 
!5 •,~In th,t ~y~i~ 

(Enter here,: 9 
,._, . ...- (\ 

The foltowtns is • ·u,1 of pOtefble IUfnmwffl. 
, -., . .- ·- _...,_ ._ 
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1 print a summary of the facts collected 
2 print a summary of the recommendations so f 1r 
3 print responses to questions 

(Enter here): !.ll 

A •unmory of fact, tleaermine,l 6y PROCTOR. 

Date of session: April 27. 1976 
Time session started: 8:03 pm 

User's name: Mr. Adam Smith 

The followlna d1t1 Is about l<BS Foods Ltd. 

The address of l<BS Foods Ltd is Cambrldae MA 02146. The activity of l<BS Foods 
Ltd Is purchasln1. 

The number of the purchasina departments of l<BS Foods Ltd is one. 

The followina data is about the purchnin1 department. 

Concernin1 the number of the Items of the purchnina department. there are many. 
The number of the items of the purchaaina department Is between 5001 and 10000. Joint 
orderln1 constraints are present. You decided that the joint orderfna constraints of the 
purchaslna department are sl1nlflcant. It is not known whether joint quantity discounts are 
present. 

Common orderln1 costs In the purchasina department are present. Joint economies 
of transportation are absent. Economies of transportation are absent in the purchasinc 
department. Complex orders in the purchasin& department are absent. Multl~item orders are 
present. A component to handle joint orderin& constraints is needed. A component to handle 
joint orderln1 constraints is feasible. Concernina the details of a module for joint orderin1 
constraints: Items that experience joint-orderina interactions and that ,Jlare common inventory 
characteristics should be 111re11ted Into families. The percent11e of family Items of the 
purchasi"I department Is 70. On the averqe. the number of the family items of the purch1sln1 
department is !5250.7. You decided that the family aure1ation of the .purcbasin1 department is 
possible. Your desire is to not 111reaate f amilles for rep0rtina pur~s. 

The percent11e of non-family items of the purchnina department is 30. 0'1 the 
avera1e. the number of the non•f1mily items of the purchnina department is 2250.3. 

The number of the families of the purchulna department 11 betwnn 101 and 2!50. 
A module for family a11re1atlon Is possible. A component to handle family 1Ur•11tlon In the 
purchnin1 department Is needed. Concernlna the details of a module for f-,mly a11re1ation: 
Items that experience jolnt.arderlna interactions and that are 1urec1ted Into f amities because 
they share common Inventory ch1racterlstlc1, should be ordered toaether to achieve benefits of 
economies of scale. The number of the product types of the purchasina department Is between 
21 and 50. 

On the 1ver11e, the number of the product types of the purchnln1 department is 
36. A component to handle family dls111rea1Uon in the purchlllna department is needed. 
Concernin1 the details of a comp0nent to handle f1mily disaurqatlon: Procurement 11nOunts 
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that are allocated to families should be allocated to family members so that items in families run 
out simultaneously. External constraints in the purchasing department are present. You 
decided that the external constraints of the purchasin1 department are important. The number 
of the external constraints of the purchasin1 department is two. Seasonal-inventories are 
present In the purcha,in1 department. Vendor supply-limlts are present in the .purchasing 
department. Vendor contracts are absent in the purchasln1 department. Financial constraints 
■re absent. 

Stora1e constraints are absent in the purchasing department. Seasonal items in 
the purchasin1 department are present. The number of the types of seasonal items of the 
purchasing department is more than 5. 

You wanted assume the length of the horizon of the agregate purchasing plan of 
the purchasina department. The len1th of the horizon of the 111re1ate purchasin1 plan of the 
purchasing department is betwHn 6 and 12 months. 

On the averaae, the number of the variables of the aggregate purchasing plan of 
the purchasing department is 864. On the average, the number of periods the a1gregate 
purchasing plan of the purchasing department is 12. The average time period division of the 
aggregate purchasing plan of the purcha1in1 department is one month. The avera1e length of 
the horizon of the a11regate purchasing plan of the purchasln1 department is 12 months. A 
aggregate purchasin1 plan in the purchuina department is absent. Your desire is to assume 
the time period aivislon of the 111reaate purchuing plan of the purchaslna department •. The 
time period division of the ■uregate purchasina plan of the purchasing department is one 
month. On the average, the number of the constraints of the 111re1at1 purchasln1 plan of the 
purchnln& department Is 864. 

A procurement aagreaate planning module is needed. A procurement aggregate 
planning module is feasible. Concerning the details of a procurement a11regate planning 
module: Procurement amounts for product types, non-product families and non-product non­
family items that are subject to external constraints should be determined by means of a linear 
programming model. This model.should optimize holding and storage costs while obeying 
external constraints. The percenta1e of a11re1ately-pl1nned items of the purchasina 
department is 65. You decided that the product' ■ure1ation of the purchasing department is 
possible. 

You didn't want to aggregate product-types for reportln1 purposes.. A module for 
product a11regaUon is needed. Concerning the details of a module for producf a11regatlon: 
Items and families that share common inventory characteristics and demand patterns and that 
are subject to external constraints should be aggregated into product types for purposes of 
aggregate planning. A component to handle middle-range forecasting in the purchasing 
department is possible. A module for middle-range forecasting is needed. Concerning the 
details of a module for middle-range forecasting: The demand for product types, non-type 
families and non-family non-type items should ba forecast by exponential smoothin1. These 
forecasts may be disaagregated according to the relative annual demands of members. Demand 
for slow movers car'I be forecast by exponential smoothing with a small alpha. Items with 
trends are absent In the purchasing department. The data for forecasting of the purchaslna 
department is available. The average len&th of the data for forecasting of the purchasina 
department is more !han 3 years. Demand records are absent. A decision concerning the 
necessity of a morlule for Iona lead time determination could not be made. 

A decision concerning the type of a module for long lead time determination could 
not be made. It is not known whether long lead time Items in the purchasing department are 
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present. 

The de1ree of variability of the lead-times of the purcha,ing department is 
variable. Imported items are absent in the purch11ing department. Sales records are present. 
Data errors are absent. 

The length of the sales records of the purchasing department is more than 3 years. 
Backorder records are present. A module for product disq1re1atlon Is nee~ 

Concerning the details of a component to handle product dlsaaaregation: You 
should use the Knapsack or Ha,c-meal disaasre1ation scheme in allocatin1 planned product type 
procurement amounts to family and non-family item members of product types. These s.chemes 
work best for situations with setup and holding costs such IS yours. The estimated family and 
non-family Item orderin1 cost of the purchasin1 department Is 72. 

The average family and non-family item orderin1 cost of the purchasing 
department is 12. The computed orderin1 cost for multi-item orders of the purchasing 
department is 72. The item orderlna cost of the purch11ing department is b•tween two and 5 
dollars. The avera1e item orderin1 cost of the purchasin1 department is ~- The number of the 
items per order of the purchasin1 department is between 11 and 25. A component to handle 
lead time determination in the purchasing department is needed. Concerning the details of a 
component to handle lead time determination: A safety lead time should be added to your best 
current estimate of the procurement lead time when order amounts are to be determined. 
Emergency lead times should be used only when items are une,cpectedly stocked out. You 
decided that the items with variable lead times of the purchasin1 department are important. 

The percenta1e of items with variable lead times of the purchasing department is 
15. Lead time dependencies are absent. Vendor lead time dependencies in the purchasin1 
department are absent. Seasonal lead time dependencies are absent in the purchasin1 
department. Order size lead time dependencies are absent. Multi-vendor ite-ms are present. 
Vendor price tradeoffs are absent. Lead-time records are present. Vendor tradeoffs are 
absent. A component to handle vendor selection in the purchasing department ls unnecessary. 
A routine for computin1 eoq's is possible. Concernin1 the details of a routine> for computing 
eoq's: The standard economic order quantity formula should be used for most of your items. A 
formula that takes quantity discounts into consideration should be used in determinin1 the order 
quantities of items and families that have certain economies of scale in orderin1 from vendors. 

The estimated item holding-cost of the purchasing department is 0.92. The 
purchase cost item of the purchasing department is between. two and 5 dollars. The variable 
item holding cost of the purchasing department is between 20 and 25 percent. 

Items with non-instantaneous replenishment rates are absent. It is not known 
whether extremely-expensive items in the purchasing department are present. 

A decision concerning the necessity of a routine for determining order quantities of 
extremely e,cpensive items could not be made. A module for the forecasting of seasonal items 
in the purchasin1 department is possible. A component to handle the for1c1stina of H11onal 
items is needed. Records of seasonal factors are absent. A module for the forecasting of 
limited-sales-season items is needed. Limited-sales-season items are present in the purchasing 
department. You decided that the limited-sales-season items of the purchasing department are 
important. The percentage of limited-sales-season items of the purchasjng department is 10. 
The limited-sales season item overaae cost of the purchasina department is the cost to liquidate 
and the off-season holdin1 cost. Slow-movina items are -present. You decided that the slow-
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movlna Items of the purchulna depertment are Important. The percentaa• of slow-movlna 

~::.:~.~-~':.~~.:-===.~ =~=--==. ~~~-t:!~ •x~....thlftl _.. ve,y --•••U-ftdlr.1".i,...,1' . ·lti, · 
forec11tlna of slow-movlna Items in the purchlltnl .,.tffllftl It ntedttl ·,·•~t to ,. 
handle the forecutina of tlow-MOYlftl ltw ii pa11ila ltw with trrat~.-~..,..ar• lbNnt 
ln-U.,p\lNMl ............ ::AttllRIM•l--·ftf ...... dt ... :wllli_.,ltit."~I• 
unneceuary. A aa•••nl •-----~~iWMfNnllW•~. 

Fuhiorrflh ,...._ .,.,.._.; A oompOtlilflt lo' ...... JW~lnt of 
fuhionable .itW ia Wl.'la<IHfl'Y. ·fl a not ........ P,'MI- ... lf'W pr_,,t, 

~.' " ., f .- . ·!tf~i:¢ -:- ~Y[ ,.·-t·,; ~-··.. . ! 

Adeasion COftcet'l'lln& h Ml■lttty of, ---"fto J.-'fN'~~tlJIC'of . 
promoted Items could not be 1116. It ia *"'"" WWt ·w..-thtiil htM 1ft' & 'PUl'chllifll 
department are present. 

A,,...,_COflCerllNll1U..,....ltyofa .... flr·•~~~­
ite1111 .in , .. :JU'Ch•lna.•;c: 111•11-;outd·MW ~ ;•·1-1•t11'lJ· ... ttw __ ... 6f 
ltNt lite pelt.me W unMCe11-,~' • . ' . . . 

- ,.,,!!": 

lteMsthlt --~--otdntre ... ient. 'V~ac.~tJitt -··-1 .... ·ot ... 
iteNthatex ·•••.-.:.orflrl. OfN,··~ ..... ...,.~.····".·· .. · ··~·-,·." .,.~. ~·,.1~··to.·· par ,.,.. .. ~ • ~ .... ~~-~: ~ ~--~~~~- ~"!&. •: ~ . ~ ,, ., ',, filter , ............. WIIIOHea,y. . . . . · .. · ..... , . : , '· .··. . , . 

, _,$ C ,. •1:•" . )• ' 

EfMrlWY·••i---~- WttctictM ... ,,.._. ~~-·=::.~;.:.~n~=~~•-~-, 
;",, , , . ' , - • -~- . ,, • ,: - .,,., "'"' I ' ' •• ·• ' 

******"' •••** .. •••••••••• .. n•.♦tlfUUHl♦f-~~.•«(ltl l*..•h•*•·~Ut 
', _:· : • •• • • • ••• >•, .,_ •• • 

A ••,,..,.•I...,..,.,._..,. PIOCft'Ht 

O.• ot••es••u At,nt·t1, 1976 
. Tbne tenfOft·~: ao3 pm 

Uler'• name: Mr. Adam Smith 



159 

2 Joint orderlna constraints are present. 

A module for f amity 111re11tion in the purchasina department is possible. The reason for the 
decision Is that you decided that the family •Hreaation of the purch11in1 department is 
possible. A component to handle f 1mily 111regation is needed. This is because a module for 
joint orderina constraints is feasible. Concerning the details of a component to handle family 
a11re1ation: Items that experience· joint-orderina interactions and that are agre1ated into 
f amllles because they share common inventory characteristics, should be ordered toaether to 
achieve benefits of economies of scale. This is beclUH Joint orderina cons~raints are pre1ent 
and • component to handle joint ordering constraints in the purchasin1 department is feasible. 
A module for f amlly dlsa1gre11tion is needed. This is because a module for family a11regation 
in·the purchasin1 department is needed and A comp0nent to handle joint orderin1 constraints is 
feasible. Concernina the details of a module for family disagre1ation: Procurement amounts 
that are allocated to families should be allocated to family members so that items in families run 
out simultaneously. This is because a module for family dis111regation is needed and a module 
for joint orderin1 constraints is feasible. A procurement aare11te planni!1& module is needed. 
This Is because you decided that the external constraints of the purchaslna <!apartment are 
Important. A procurement auregate planning module is fe•lble. The reaM>ns for the decision 
are that 

1 the average number of the variables of the aaregate purchasing plan of the 
purchasing department is not more than 1500. 
2 the averaae number of the constraints of the 111rqate purchasina plan of the 
purchasing department is not more than 1000. 
3 a component to handle middle-ranae f orecastinc is possible. 
4 a procurement aggregate planning module is needed. 

Concerning the details of a procurement a11re11te plannin1 module: Procurement amounts for 
product types, non-product families and non-product non-family items that are subject to 
external constraints should be determined by means of a linear pro1ramming model. This model 
should optimize holding and storage costs while obeyina external constraints. This is because a 
procurement aggregate pf inning module is feasible and external constraints are present. A 
module for product aggregation is needed. The reason for the decision is th.t a procurement 
aggregate planning module is feasible. Concernina the details of a module for product 
aggregation in the purchasing department: Items and families that share common inventory 
characteristics and demand patterns and that are subject to external constraints should be 
aggregated into product types for purposes of aggregate plannlna. The reasons for the 
decision are that 

1 external constraints are present in the purcha1in1 department. 
2 a procurement a11regate planning module is feasible. 

A module for middle-range forecasting is possible. The reasons for the decision are that 
1 the data for forecasting of the purchasina department Is available. 
2 the average length of the data for forecastina of the purchuin1 department is not less 
than one year. 

A module for middle-range forecastina in the purchasina department is needed. The reason for 
the decision is that a procurement a11reg1te plannin1 module is needed. Concernina the details 
of a module for middle-ranae forecastlna in the purch1sin1 department: The demand for product 
types, non-type families and non-family non-type items 1hould be forecast by exponential 
smoothlna. These forecasts may be dlsqar111tad accordlna to the rel1Uv• annual demands of 
members. Demand for slow movers can be forecast by exponential smouthtna with a small alphL 
The reasons for the decision are that 

1 a module for the forecasting of seasonal items Is needed and a module for the 
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A decision concernin1 the necessity of a routine for determinin& order quantitiN of extremely 
expensive Items could not be made. Thia 11 because it 11 not known whether extremely­
expensive Items are present. A module for the forecntlna of Nnonll Items 11 possible. The 
reasons for the decision are that 

1 the data for foreca1tlns of the purchasins department 11 available. 
2 the averqe len1th of the data for forecntlns of the purchnlna department Is not less 
than one yHr. 

A module for the forecastin1 of seasonal items in the purchnin1 department is needed. This is 
because sHsonal items are present in the purchnins department. A module for the forecastlns 
of limited-sales-season items in the purchasina department is needed. The reason for the 
decision Is that you decided that the limlted-salel.....on Items of the purchnl111 department 
are Important. Concernin1 the details of a module for the forecntlna of alow-movin1 items: 
The forecastlna of demand for slow movers can be done by exponential 1moothln1 with a very 
small smoothina factor. This is because a component to handle the forecntlna of slow-movina 
items in the purch1sin1 department 11 needed and a component to handltt the forecastin& of 
slow-movin1 items Is possible. A module for the forecatlna_ of stow--movina Items in the 
purchasina department is needed. This is because you decided that the slow-movlns items of 
the purchain1 department are important. A component to handle the forecntin1 of slow­
movins items in the purchasin1 department is possible. This Is becaUN the data for forecastina 
of the purchasln1 department is available. A companent to htndle the forec11tin1 of Items with 
erratic demand Is unnecessary. This is because items with erratic demand are absent in the 
purchasina department. A module for the forecntins of items with trends is unnecessary. This 
11 because items with trends are absent In the purchnln1 department. A component to hanclle 
the forecastlna of fashionable items Is unnecessary. This Is bec:aUN f ashlonable items are 
absent. A decision concernin1 the necessity of a companent to handle the forec1stin1 of 
promoted items could not be made. This is because it is not known whether promoted items are 
present. 

A decision concernin1 the necessity of a component to har.dle the forecastina of 
advertised items could not be made. This is because It Is not known whether advertised Items 
are present. A module to support the prediction of item life patterns is unnecessary. This is 
because you decided that the support of prediction Item-life Is unimporh1nl A module to f llter 
Iara• orders Is unnecessary. The reason for the decision is that you decided that the control of 
items that experience l1r1e orders of the purch1sin1 department is unimportant. The current 
question numbers r1n1e from 1 to 76. Now the followins is a list of possible summaries of 
responses to questions. 

A 111n11nary of re,pon,e, entered 6y Mr. Smid,. 

Please select one of the followins: 

1 print • summary of 111 questions 
2 print selected questions 
3 return to toplevel 

(Enter here): ! 

Question one 



concerns the name of ICBS Foods Ltd 
mpoftw. .,_.,._..Ucf 

Question two 
concerns the address of K8S Foods Ltd 
rHponee: ~- f2tW•• ... • 

Question 3 
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concerns whether the activity of K8S Foods Ltd ~ pw~ 
rnp0Plilr.' y. · · · · · 

Question 4 
COI\Cef'M Ille ·ftUMIMlr of the ,urchltiflJ •Ifill tftilhW'oflll, ' F-,.ltd . . .. ' .. ,, 

r•poMet l 

Question 5 
· concerns wt.ther thare .,. ffllftY lteffll of the,...._..,. .,_.-.,.t 

nRJIIC)l'MJ Y1fl . , , . . . ~h /' .' 

QuNtioft. 
concernt U. atlM of ecortOIINI of trtnlpOl'tation · 
f'NpofUf lbNnt' 

Qultetion 7 
COileeml the status of COIMIOft ordertna coatt'. rel,__, !iltttnrifn · 

Question 8 
concerns th.> 1tat1a of complex orders 
rNpoffllilJ: ·>-....,t 

Question 9 
COYICef'hsthe 1tal1a of nlutff-iteM otdert re•po•=' pr-nent· 

Quettioe1 10 
concerns the 1tat1a of joint quantity chcount• in the purchlllnl d!tpartffienf 
response: ,:10t knOwn 

Question 11 
concerns yNII' judaement concernma the pos•bffity at, t~ faMMy_ .ar .. 8'ion of the 
purchnlns department ·· ·,'. ·· ·.·· ., ,,,.,., ... , · 

reaponae: poulble 

Question 12 . 
concerns the percent11e of non-family itNII of the ~ . .,,....ment 
response: 30 · ·· · .. 

Question 13 
concerns your Judtement concerni"I the 1i1nificance of joint orderina constraint, of the 
purchalins 'dep..tment 
reaponee: •ilnlficant 
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Question 14 
concerns the number of the items of the purchlainl deptrtNftt 
_r•~'- "-1~ !)OJ . .- 1QGOQ ... ·. 

Question 16 , ,. 
concerns the number of thl famlliet of thl ~ dllpertffleftt 
rNponte: between 101 and 290 

Questlcm'll ~,..... . . 
concerns your desire to the family ... reptloft of the ·purchlelna ~t 
r•ponae: not-desired· 

Question 17.. . ... . . . . 
conce"tn& ffia status of itor• constraints 
rNponu, lbunt 

Question 19 
concerns the stah• of vendor contracts In the purchallnl department 
r•pontfJ,: ~' ., 

Question 20 
concerns the status of vendor aupply-lhnit1 In the purchaliftl dapM'ftMnt 
response: preeent 

Question 21 
concerns the status of NIIOMl4nventori• In thl purchlllns deperttnent 
response: pretent ,

1
,, • .· · 

Question 22 
concerns your judpMnt concernlna thl importance of uterMI conttrainta of tlle . 
purchnlftl ctepart.,.t. 
rNponu: lmportlifff · 

Question 23 
concerns the perC8f!tW of ...,.,ateJy~ ..,_ of ~~,,._chalml dM•tffMNII 
rNponN: 68 , . .. . 

Question 24 
concerns your judptnent c:oncemil'II the pGNlbff,W fl. U. ,nduct ..,. .. 111on of .. tt• 
purchaail'II departl11ent · · '> • : : 

rNponN: polltlale 

Question 2f5 _ ., . ., , , . . -_ 
concerns the· number of the product types of the ,urchaalns depertNnt 
response: betwNn 21 and !50 · 

Question 26 
concerns the status of a aar .. ate purch•ins p1., 
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rnponse: abNnt 

Quntton 27 
concerns the lensth of the horizon of the 111r11ate ,,...chalhl platt of the purchatna 
department · 
rnponse: betwMn 6 and·12 MDnthl 

Quntton 28 
concerns your dnir• to 111SUN the tenath of the horizon of the IUl'eaat• pwchaina 
'plan of the purchallna ........... 
responNt' tt11t• · · ' · 

Question 29 
~r

1
ns thet ti• period divitlon of the aar.- pure~.~ .. ~. the we....,,_ 

u.par men · ·. · 
rHponN1 one month 

Question 30 . . . . .. , . . .. . .. . . . .. . . 
concerns your dnire to ...,.... the ti• perldd Mr..fot h •rlltlJ;purf't.(N plan 
of the purchlli"I ~ · · · · · · · 
rnponN1 dNired 

Question 31 
concerns your desire to the product ... , .. atlon of the purchalinl dltpartment 
response: nol-dnired 

Quastion 32 
concerns the 1t1tU1 of lte1111 with trendl 
rffponte: lblent · 

Question 33 
cpncerns the ltatua of NIIOrlll ltttm1 
response: present 

Qufftlon 34 
concern1 ttt. 1t1tua of dentlnd recor• In the purchlli"I depart111114tt 
response: abtent 

Question 36 
c~mt the etatus of ·Iona ·a.act thN ltllmiflt'f thiJ pwchlilnl dlpartlllerit 
responN: not known 

Question 36 
c0t1eern& the -.tetUI of Imported ittmt 
response: absent 

(),mstion 37 
concerns tht st■tua of sales records 
responN: pr.-t· · 

Question 38 
concerns the status of backorder records 
rnponse: pr ... nt 



Quntlon 39 
c:onc:errw the stat1,a of error, 
, .. ponae: abNnt 

Question 40 
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concerrw the lensth of the..,_ recor• of the ,urctllll"I ....,.. 
, .. ponae, MOrethlnl~ •·· · ·' ·· .. :,~. ·.• .. ·''. 

QuHtion 41 
concerrw the periodicity of the HIN recordl " fl". -~~!9 .,..IMl'lt 
, .. ..,,.1 by4111Hltl · . · .. c ·,. • · ' •· · • . ... 

QuNtlon 42 
concerrw the ite111 onleri"I COit of the PII"~:~ rffPC)nle: .,......_.__. • ..,. ·.. , .,., ,.,• . 

Question 43 
concerrw the nuMber of the it .. per order of the ~ •partNnt 
rffponNI between 11 and 29 · ·, '· '· " ' , 1 

. 

Question 44 
concerM the ..,_ of varlablllty of the le~• ,OJI the ~~tme.nt 
, .. ponae: fairly varllble · · · · · · ·· · · · · 

Question 46 ___ . 

::-'~ '=.;:.~th• 1.,t.,.. of,~,._ ~~,.,.,_'¥Ill• of · 

f'ffPOftNt lmpOrtant . 

ou-~,. the percent1p ot ,__ with varlWI ,._.._ onhe N*.-il..~t 
response: US ,'!!"'."r · , 

Question 47 
., ·e••ma u..t■tw..-Ofdlrstle'leadflN -•~ 

r•ponse: lbMnt 

Question 48 
concerns the st1t1,a of Nlllnll INd ti• dtp•nc■-,,•• 
respotllll .... •~, ' ·· · •ti' · ·. · 

Question 49 
concerrw the st1t1,a of MUiti-vendor ltell'II 
r . ,....,._. ... 

Question eo 
concerns the ,t1t1,a of lead-ti• recor• In the ,.......,. ~-, 
rnponse: preeent . · •· ,,,,,., ... ,;,,•,:,,.• .,, ·'-, .'·,: 
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Question !52 
concerns the •t•h• of vendor lead ti1111 depe~ 
response: lbtent 

Question 53 
concerns the ~taba of vendor price tradeoff1 
respOnM: ablent · 

Question .54 . , 
concerns the variable Item holdms cost of the purchllifll depertNnl 
response: betwNn 20 Ind 21 percent 

Question 55 . , . . . . , :, 
concerns the status of lteffll wffh no,l4n.tant._.. ,.,,.111,11■,nt nlM 
respOnM1 ablent 

Question 56 
concerna the itatut of •xtretllefy1xpensive ltenw 
retponses not known 

Question 57 . . .. . . .. . . 
conC4H'na the •titua ot ..-cor• of IHIOMl ••acton 
responte: lblent 

Question58 . . . . . , . · · • · eoniceMt~,,. fiuffifM' of the. fu ' of •llional ft-. of the '~ .............. , . • ,.pas • . . .Jll ..,.,.. ,. 
response: more than B · 

Quest
1

ion 59 
concern.s the status of lifflit..,....-u-,t.tt ... ,...,.:·• '~ . ·' . ' ' . ' "' .. 

Question 60 
concerns your ;uctsement COIICerni• the J~ Al& J,••d 11lu ·••Hn 1tw el the 
purch•ina chpartment . ·.,.. 
response: ilnpr.tant 

Quettion 61 ., .. . . , 
concerns the llmlttd-ellN '"'°" Item ove,ap COit of the ........... ,,_nt 
retponse: the COit to lhluldlte and the off .... 1,on hlhlna COit 

Question 62 . . , . 
concerns the r,trcent1P of Hmltld-tllel......on IIMI of the purchl■i11 .,..._. 
responses 10 

Question 63 . . 
concerns the status of elow-movina Items 
response: present 

Ques~M ... 
concerns your judptnant concernme the 1inpo,1._· • .... ,~ .. .Jtw of U. 
purchllinc dlpartll\lftt 



rHponse: lmportent 

Queatlon 65 
. concerna the .percent•• of 1low-movina itema of -~,....dtlra1rtme"lt 
reaponae: not known · 

Question 66 
concerna the status of Items with erratic defflancl 
response: absent 

Queatlon ·97 
concerns the status of flllhionable Items 
rflponae: lbaent 

Question 68 
concerna the stab• of prqmoted Items 
rHponse: not known 

Question 69 
concerns the status of aclYertiMd Items 
responae: not known 

Question 70 . . • " .. 
concerna your Judaement concernina the hnportwe of aupport ,_,.,. ..... ....,_ 
response: unimportant · 

Question 71 
concerna the status of Items that experience tarp order, 
r .. ~: pr ... nt 

Question 72 . . ; 
concerns your Judaement concernlna the itnportwe of control ol ,.._ that experience 
lar1• orders of the purchaaf"I department 
response: unimportant 

Question. 73 
concerna the status of e111erpncy lead-times 
response: pr ... nt 

Question 74 
concerns your Judaement concernlna the appropriat- of the ufety lead-Uw of t~ 
purch•lna department ' 
responae: appropriate 

Question 75 
concerns the status of emeraency lead-time quantity-rNtrtcflonl 
response: present 

Question 76 
concerns the status of emeraency lead-time price-increlNS 
responae: pr ... nt 

The followlna is I Hat of ponlble ,ummertea of tNpontN to ·q&,e1tlona. 



PleaN Hlect OM of the folowma; 
1 print ., ... ..,, ....... .,. ' 
2print ........... . 
3 retwn to l1pl1wl 

(Enter here): ! 
Mr. S,,..,A /..Z. diet•._,._ ...... I•.._. tne,...,.. __, • ,_,.,,., . ........ , .... .......,,, ......................... ,.. ,;· 

s ;'- Jr.~·: :\: ' 

And Mr. Smith. yc.,u are et top a.wL Pie ... Ntect one of h f1l1•lna· 

l quit 
2 continue the analysis 
3 help 
4 chanp 1Mwers 
5sumnt•izethtanelyais 

(Enter here):! 

Now do you ~••~ !8nl to_~ . (flte1•..,..,..~,,t' ··• 
Do you wish to uw what you have done 10 f•? 
<~-- key in YN or no)l r. , . ~'.~i.> • 

A ~ecord of this INSk#I wtH be NWNL Mr. ·Slllffl\ do went I Hetlns of IM' ..... ~ed hw 
printtn&f 
(PleNe key in yes or no): n 

·.::-.·' -c 'I"! ' 
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20. problems f:i.nd it difficult to specify formal procedures for 
the solution of these problems. It is not surprising that 
programmers who work from poorly defi~ed specifications produce 
poorly written software. The computer industry has provided only 
limited support in business applications. Application packages 
are seldo~ appropriate to a problem and are often misapplied. 
Misapplicat:i.on is the principle reason for their failure in 
practical situations. 

· . ·Improvements are certaip.ly·_·possible. The manager could 
be supplied with a system that assists in the design of an 
application. This system could help the manager specify his 
requirements by·providing him with a framework for thinking 
about issues relevant to the design of a particular application. 
The manager might then be better equipped to select a c~ercial 
package or· to guide in the design of his own implementation. 

This thesis describes a prototype version of such a 
system. PROCTOR is a program that assists in the design of a 
hierarchical planning and control system for a procurement firm. 

PROCTOR is implemented as an "unstructured•• .Tc,,-----·•-· 

questionnaire. It guides the user in investigating.various 
aspects of a problem while giving him complete freedom in 
deciding how and w})en to supply·answers to questions. It allows 
him to change·and skip answers whenever he desires. PROCTOR is 
implemented in OWL, a system for representing and processing 
conceptual knowledge. It uses the OWL data base to represent 
procedures for the questionnaire and to store data accumulated 
during the interaction. This representation makes possible the 
presentation of an English-like problem desc~iption, various 
evaluations and the reasons for the evaluations. 
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