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8Ubmltted to tt.Dep11tinmt or !flctrica1 EngiMertng' and ~Sdlrice ari MaJ 7, Ifie 
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AlSTRACT. 

Computer tec:hftoloCJ ha• had Hmiw··s.a~ ·an P~•tt°ftl usefu1··&11i1ne11 

:rt~~;.,h~~;""-~rn:;. •oa~~.:'"···o!~:~,~~ 
expert in .:::--.:='.=~~'.m-~~~~: = 
==\:.::=:::.:.J:a.1TwZ1'tLIWS:,lrlf'-ran= 
:·:l~~rr.:m:.....-\Mirm~~'-'M 
failure in practical litUatlanl. . " ,. . . .·.. . . . . .. . 

lmproverMnta are certainly poulbll. Thi ......,.. ~ld be mpplted wkh a 
IJltlm that autata in the dllip of an applicaUln. Thta .,.... Cllllld help the manacer 
specify his requlr111111tt1 by pnnidin1 him with a fww•ll f• .Chinkinl about IUU• 
relevant to the datcn of a particular appllcaUon. The ...,.. mtJht then be better 
equipped to select a c0111merclal package or to 1uidt tn the de1t1n of his own 
implementation. 
' This thm dtlCdbtl a P* ... "" ffnian of ... a .,...... PROCTOR II a 
program that aulsta in the deitgn of a hterarchk:al planntnc aad control system for a 
procurement firm. 

PROCTOR II implemented u an "unltructund• ~ It gukl• the 
user in investigating vartoua aspects of a problem while pvtns ham complere freedom in 
deddtnc how and when to supply answers to ........ It alDwl him to chanp and skip 
answers whenever ht desires. PROCTOR ta t•pltmtft&ecl tn OWL. a 1J1tem for 
repmenttng and proceutnc conc:eptual knowlldp. k .... the OWL dala base &o represent 
procedures for the qutltiannaire and to store data MCUm81111d c1u11ar .. the intenction. Thia 
representation maku possible the present&Uon of an £ncllalt-ltk•. probt.m clelcription, 
various evaluations and the nuana for the evaluatianl. 

Thesis Supervisor: William A. Martin 
Title: A.uodate Profeuor of Electrk:al Enginmtng ~ Manapmmt 
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CijAfiUl 
'' ....... '~ ' 

RfTRODUCTION AND IAQCBOUttD 
~ - ). t . .:. - ' . ,_'I>; ' ".; •""~: • 

U Introduction 

Computer technolosy haa had limited ·aucceaa in producina ullful ~~aineu 

application!. Management ayatema seldom mnt tht u1era' ~equtr,ment1, are often 
: : .·- . '• ·->. ''. . ··".;·<.'.!"!, .... ·-;;!": ~~ -- ',,·; 

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

Businea lacks ex~ in the 'Pelkation ol ~ M~agers •'.'«> .are 
""." ; ' ', ,. I . • , .5<• ' . • • 

expert tn buam.a probllma find it difficult to apldfy f....a pnadurea for the IOlu• ol 
. ;• . ;,,.~ .... ', ~ : . ~<'l ,. '.·.. .· > • 

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

apedf tcationa produce poorly written application IOftwan. 

The computer tnduatry has proYtded only Hmlted support ln bu1ine1~ 
. . ... "· ,, .'• 

appllcationL Application pat'kapa should th«lltlc&lty pftlride instant data proceulng 
' ' . . . : . -\ . ' ~ 

IOftware. In p~ they requirl mnalderable madlf'~ to be campatible with a. firm'• 
' .• ; :' 1 ~·, .. ,. ; : ... 

procedures. Applicatlon automilln are propolld u a dltian. to, this problem. These 
. . .., ' ~ . ~· :; '.-.~ : : . 

ayatema tailor application pacbps from u• spldfkadonl. Unfortunately, outputs from 
- .. . . "'' '" ·;·--:~;it.~-'<'.' - . ' 

application customtzen stiff nquirl modtrkatian to flt the tnYtranment ol a firm. 

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

limitation: a u• ii rarely provtcled with evaluattana c:anarnlftf the ltlltabilUJ or a pack•1• 
.. . - . . . -, . ! -.. ~~ 

for his firm. A company will _tnveat considerable time and a~ae In •ready to run• 
, ' '.;- · ,, .• · ' e 

dtware only ~. dilCov!f that it ii '"IPf!~le ~. tea_ ~, ~ wone._ ,the un~itable 
• ' : • • . - • ~ ~JI • _!- '. • ,, ·- ' .-:.. ; •• ""-' 

packap can IOrnettmea agmata a company's problema. 
~,,~:»··.n,,,,, , . . ·.·" ,,,.,. , ... 

Improvements 111 ~inly paulble. T~ -~·· p_ld -~~'MPplied with a 
• • •• '~' ' .. ~ , ~ - ' > • '· • i! ' ' • ,' • • • ' • ' 



8 

~., 

·~ that usbts in . the destp of an apptitlan. This system could help the manager 
, tz_~_'-.-~. . »": 1_·_;·~,,~J;"_.··~·~::)f_ ... ,,, .. '._::...i __ :

7

_·:~-r/:.~ 
specify his requtrementi bJ. ptovlatng 111111 wlfh-·a frimiworI-ror thinking about issues 

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

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

imp1ementatlon. 

·r·r: 1 . .• - _ .'! •. "!·S.:·,.·,.,_ ·:··.}· /r,h~ ,,_).'~:-c :_·, ·.::r~-~; :)ilOjjil,;,;-;_:q~~::: , -;.\ -~~.;:. - .,_-- · 

procram that pides the um In the design ol a .,_. tor a partkialar appltcatiOn. The 
., .. ,, ; ' - ~-, ·-.: _._;·, - - :_·~1 -.', '',";ft;~ ..... ,::; .. ',\ ,\",t·1~/.'-• ~-:~~_J,J;.'_·; .;< :'.i 

applkattan ii UIUlnld to bt a planntnc and Control lfltlm tor a procurement firm deligned 
·~: : :: -.. . ,.·i ·')r __ ... ·: ... t ( ;."lJ .... :, -<.- -;: ~t:··'-·¥i::· ! ;' ~.:.::):~,:. ~-r .~;:f~j~ :> J:: t~r~:: ·,_ -':fis~~}i:~·:.;~ ~:-.-:~Lr~: ~~s~: .'·.. .; t-

accordlng to the agnptkln .. lnethadolacY Of hltrarchkal plannlng and control dtlCfibed bf 
• ,~ }. I 

. . · .';;.L..:f '·: . ,_.,.:.:_·:~.~...,'! ~}"1.:;dn · ~~~ . 1.' ; :.~ 

PROCTOR la bald an a questiantllUrt wri11111 by Proteuor Arnoldo C. Hu . 
. : : '·· ~~ .. ~ }"-~:~: ·.'!~ ,''-: - <f;~··,· .. ~.--~('.i -K1'J¥ f'L~;,,:·.:· ·_:·::·~j ~~:_,~F.;: .. ~"":~ ~y~·,·r 

Thia questionnaire aened u a summarJ of bsuea to be constderect ln the daip of a 

~ • • ~). - .• /- ••. •
1 ~x~ .. 1 .;~:,.;.. ., -~:::'',;~ ':}-~~;1-,~=-~h~~~fltt:) ~'<:.;~_"")·;: ft~t'i:: ~ 

bull tor an analylla'that in tum tnf1uenced the lmplnentatioft ol PROCTOR • 
' ,.,,, 

.. ~- ~ :- J.' ),' r·H, .. :J:::-<·' _·:· f.'. t~·~-;,··,~:1\;~·;._:; ~/!~: --:~~fij-ff~_.;j;·?J.1 f'.f(e~ :f',:f_~j~ ... " ; :'».· .. ' 

PROCTOR ts implemented u a ~· mulllple cholce .. questtonnalre. It 
. . -~-- ... . : .. -~;,.~J ·:·1.,·<.~----\-.:)~ .. :='· ~;_\~::·/ ,~:..~,~·-~ ,::·~~~,~fi:.:;()q n,~::;::::);~q9,~; ·--~~~: ,,-t~ :·-> ,~ 

guides the um in ln•esttpttng a problem while p•lng him complete t,..som in decidln& 
. ~ __ • ~ -~E -~·.v::- ·.::·-;·~; ·\: r:~t:~+~>:)·~_·>·-t:<~~:.~n '.~ r•·.~~JJ-r::r:·.~.·:.d .. ~>····): ·· ;~,.\t...1,, 

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

lkip answers whenev• he desires. 
..... ;~::~~~ifij~L. f:. ·;::: ··-·) .:· £'~-·~; ! , • -; :~_,~.~-;~;·G··:-'\" ·,~~ :!: - -· - · 

We have implemented PROCTOR In OWL, a •Jstem tor representing and 
-~·· '-f·' '',."::~: ,·.· •;,.."" ',. 1 1 $ "i;,. "-."' t; !\~·Jr ')".o;;;_~;{,~"-':," , -L .,~· • 1 ,· 

p~ng conceptual illOWledge. <Hawkinson '5> PROCTOR um the OWL data bue to 
·~' ,.-< .'.-l"f ~.ef.:. );.':;<," .. ~ .. :- .• -. '-,;~-·-\i·· '.'"ii·~;,_·--;~ ;~ii:'" "' i:"'-._,,·-:·: '"•'>!·.·':.--_hf-. 

represent the .,roc.dures far the qdesttoftnatrl .. ilia' to Store data. auumulated durtnc the . 

· ~:- ":):-::. :·:f' t V':;':;,.:>.r ,,c·~ ,~:~ -:~Jt.."-:~~.r ... ~.-~~; j:~ ... -~-~~~-:~': ,_. ·« .. . . ..... ,·~. · 

Interaction. The data bue mat.ea pouible ttte prlllfntatton or an EngUsh-like summary ot 
, ~ ·-.. ")<,i ·:' ;:,; _'··.:·r'. ,.,:.;~~·1-~~---' ~,. ... ~~ )' ',J,:t;~:~:-_. ;_ -~·:t'1~-1~~--- _.·.,§:_ ·,_~.~-11~.\~~?':·,:::;. ~:: 

·. the problem Mtting u well u temmmendations cantemtns a pauib1e ay111m ro.. the problem. 
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L2 Bac1t1round 

L2J Appllca~on eutomken 
In th• &ntrod~lon, w1 menUoa9CI that. 11Mf1 of . ~RP't~on cllltomlllr• 

frequently encouS,tter prQbleipa. IBM'.1 AppU~~·C.•t....Ux.r, cJIM 72> •n~l;µte 

D.-.budona SJ*'8 $imUlator ~ 72>'.are ~ • .,..,,... jlf ._,,,~ ~...._ 

The Application Cuatomlzer II a •Jllllll .... """~··~ w derive a • 

of ~ that ~ ..... tlJ Ulld to~.....,'.~ ........ ,, .... ,..r~ The mCilt 

.nous limitation or .. ttae ~tlon ~ At.lhl;t ~ ... :r'#de &p ..-nw qr P,_...., 
formul1&tion .. <Hax and Mvtln 7'> The Afp~ .. ~.-iler cannot evaluftte. the 

' . . , ' •. ,,.!(' .. • ' 

appll,~blltJJ of its ou~ for a parttcular at~ ·-.. ..... "'"r~~ ~· 
' . . . ~ . '· ' ' . ' 

the uae.r bears ruu resrnatbilltJ for tdentifJi"I ~a.:.PJ~~inl "41f~~ and fQr 

~etenn~tng if the ..... ~ IJstern II indeed .~~~his ~,lem· .. 

The Diltribution s,_... Slmu~tcft' .(DSS) ~t~ .~l~.~.--a~~ 

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

improvement over the Applicati~ Customizer bJ .p~vkli"I ~. ~· of evalu~tn1 
,· - ' • . . '· •• l 1 • l' ~ • ·• ' • . ' • . 

distribution aystema rnetlJodolop. But. it abo II ~~ ~. ?• ...... :~...., not take a 

global view of the firm in its evaluatiana. .It ignOJ9I ~.tan~.~ such u ~ interaction. 
'. - ' , ; ' ' - ' ' ~· . ;_ ~ ": ! . : ' 

of the firm's production actlvltles wtt'1 ehe dilCrlbution ~ . it creata manufacturi"C 
. . ' . ~ ~ ' ,_,. ' , ~ '• . ' ' 

p~ta u sources fl un1imtted inventory. DSS doea ~,provide an tn~ ~fl JD 
• . ' < ., ' ' . ' }· ; '~: " ' 

the logistica proceas: it trata •h atackl"I point u II tt. -. ~tlllt fl'O!J' ~he .._ al 
_, . " ')' ' . ' 

the IJltem. 
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L2.2 Requlrementt for •• l•proYtcl Sy1tem 

The·mtntmum nqutnn..ta for an improved .,-·dbi1d'be ~- ·A-system 

that is to provide awr ~f itver exbilhg 1yatemi; ·~· wlat: the user in (I) 

td•dfytng hil reqlblllllhtl,' <t>Mlltdftg ...... ta 'to· ttMt 1di ·'*iU~b.· &nd in (S) 

mluattncthe111....Yot'thilt~tl'for''*'~·1a·~·tt.ete•jectl•es. 

the IJl*l 1T1Ulf tne'l jtabal vlftr atlhe h~ -

PltoetOl t1M to n* ·llrfse 'objctWll bf · ..... et ift·· anWaaive multple 

ctiotce question~ Wt chOii dtil' approack'tijt .. di ~ ·tc hlS f)rt#en ...-,u1 

"' .... the·~·~'Mcla..'~ s1•rs1Mtftai0r·1nc1....,.. '°be 
the sUnp1'st ceclln6t0gf whlctfcould •p.,on·'~ adfttict" otit tJdatlftg atste'ina. ·• A 

questklnnalre requlfta a mtatmum"of btplit; lftd ta:lhtttfcn i.aclif'~ by ·~ 

A questionnaire provtdts j f'rameWork ln'Wllih :It ii .,.... to'~-a uier: lt caii guide 

the n0n1xplrt k. ·die d.criptlon or 'hu pn.blift.· 

We have made .mlil'imprcnlnlellts trl 1he .,......tatkan ·~ the qu.tionn&tre. It 

Is often the cue that the ...... cannOt mntliiue ift; a ~~ ~-'.· .... doea not knOw 

an an•wer or because .... ._ .. .,_ iftoiw· "°" to an.•~-·~· vU.1 .,. are un&b1e 
. , . ·' .·~~._, ... :"F-,_-;;-:r.--.· _:·;.;·:·;:· •. ~-"'ti,!>.:, .~'.·.·l~: · 

to proceed unleu an Ula_. ii iUPP'ed· (It ifpcior dtware ~to force the user to 

leave a long involved interaction tn ord~r to a.tmmne .. ~.i:,, !pi~ ot -~ro~tlon.) 

PROCTol allows the UHr to Skip. questicm ......... :~;;d~tru. 'tt"then 'tries to 

determine the fact by · uung Information thai It ~i .... dy £~01J~ ~r 'by'' usl~g a, 'dtff er~t 

strategy in uking for information. PROCTOR can allO pnxml to another part Of t~ 

tn•esttgatlon. The user can Interrupt PROCTOR at any time to supply answers to questions 

that have been skipped. 
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A11octated wtth the ability to skip anawera J:I ~h,,• ,~~~t1~~;-~h~P&~P,RP¥:er" 

whenever the user dealral· The .u• may wish ~ ~;;';.,Pm~•· AP:~·. the program 

~1 have d~ the·~~ of a .. ·~ ~h '1'~·~.~~~;. t~'..·"""' 

aupervilor may dlla(ne w~ tnf-.natiOn. tN,t -~~· P,JlQC;t91 " 11».lc to. c ...... 
• •( ,' ~ • ¥ • ' '"' '-'';.. "~• jF. • : •, •' o' ' • • 

answers without having to reatart the tnvattptlot;I. 
. ' . . 

A deft~ with applica~.custQln~ .. ~ .. t~ ~--~P"Wid• ~¥-.-.... 

Wore the completion or the~. n. . .,......,. ~"- ....... ..._ ~ . ~ . - ' - . ;_ . ' ,• : .. ' ' -. ,. . ~ ,._ - - . ~ -

be cmmp.._. before anJ output la a!ai...,.,_ PJ\~9J.. ~J'19"~~,..--

before a ...., ii completed. 

L2.S Metllodfa~1 f• Raearda 

LUI A Onuu1tant'1 ~OJluln u ~~ ,. 

PROCTOR ii bued CM,' a q-10n~ ~, b.J.,"""-.~~ .. C. Ji~l· 

Professor Hu hu dlacuued the need ror pragrama capable ol automatJns the ·~ ol 

Jo111t1c1 1y1tem1 <HaJ[ 1fc>. As an . attempt tow•r~~. sue .. a ~Jf,tem,. ~:~wrote tn a 

when ~.C ~he d-e or a ,h.~~ plannllJI ..... ~~ ..... t,,r ~ 

An analylia or the questkl'maire lead to a theory afJta ~~.~I.ft ~n. Ald'~Jhe 
" '1 ' ' ,,. •' ·: -· '• .. 

implementation of PRQCTOR. Thia will be d•tc:WJMd .tn '.IM« ~· tt tuff- CO nor.. 
- . ,, • ·:... • • ·' ·,'> :·.· ., - . . 

that several auumptiona had to be made in the ~rtUftJ ftf t~ ...-na4rt: &'9d. Jtl 

mb....-.tanalylia. 
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· The qutsdOnnalre onlJ aiUklm oplrataona1 and tACtical tuues. It contains no 
. ,· ; . ' . "" , 'j~... .; '. . '.: . ~. ' : ~ :.·. - - - : °' : . ~' - ;,', '._-.: \, 

questions concernang· IOng· term ltr'&tegk ·mndderations such u thole Involved in the design 

or plants and ware~. or ttae ; ~tl0n or caplt&1. · Ak~gh tf.i~ is a reasonable 

natriction, it can lead to complicatlana. The mniUb.t ·ia Olten mnrronttd by a lltuatlon 

that on die· aurrace lll!ml to . .,. a p;ocuftinent probllri.. ··or. ·rurthet 'iftv .... ttan, the real 
. ' ' • , '. ' ' -. .:.J • ' , , • • .~.·.'· .. ~~< _: e-,~fr;;_;; •\• - .. , l' ~ ·: • ' , A>•~ .. ,· '· ') <o 

problem ts of'teft tound ta be qafe'a-lttttent: the rrmt•a·t&dUues C:auld be mnstrat~ and 

cash f1ow1 that &rile becaute ol the firm'• cndlt policy. 
·._·_·1-'' 

We auume 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 problem requiring 

a procurement system. alltl. Thua, the ~ taCtta cj.1J ·~ and. tactk&t 

tnues Without regifd' to ltratlJlc, tong tetm ...... that are WU~ to be extemally 

constrained. 

Another problem Is the ev.aluatfon of the numerous intangibles Involved In 

deciding whether or not to tall a paiticular 10gtslia ·~· 'tt ·~ l~vable 1tven the 

current stlte of rbe art that a Proatam be abte to dedcW. ·111 Y.!. aitU&tlcin • ._ a plannin1 

and ca11trot system alfcMifd be lldopUed. 'f'or &·pnira1 '~ ~ prdgn.m wou1CI '*1Uue a set 

' ' ' ' ' ' "'" ''1. ' •• ·.· ·, ' ' ' ' . ' ' 

of we1kleve1aped world models to enable it to relate to the many· secondary blues involved. 

A manager ll needed to evatO&te intfttttblel such u ofpnladonal tsSueS and · financi&I 

consideradom · relamd tO an oventl dldilon. 
1:,. ' 
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LS O~tlou Manap..-t bluu 

It;' this sectionLwe ~dlnot ~,kindl ~ ~~~}.~~ t~, PROCTOR. 
• . ~ . . ~ • ~. l .\ - ., ·'· ,: • ·- • · •• 

considers. We also deacrl~ the hierarchical approach. to p1anntn1 and control systems 
·' · ' "'~.'.; .' ~~'.-r 

1 
.,2;_ ," fa·/ ~~.:·::r-~'j~*'- ;~·,.: · · ;·. ,-; .'· ·' ·7 ! • ii' 

~lllCl'lbt!d by Hu and Mal 

' .. 
I.SJ The Pl'Oalnnlnt Problem Outlined 

., 

Procurement refers to the angoing acUYUJ chat aU fkml have Gf purchasing 
' . , . '' : ~'hf,. ~;.·· ,.,,,_ · .Y)t:'.,. ·~-,f1:~<~.;.!;.,,·· 

materl•ls a~d supp~~· from outside aources. A ... uracturlDf firm wm purchase raw 
. ·. : ~: .. : :'f· -- <;-~- '"(·: ~ t" ~I \~~·t ~.J8 ·., · ~ .. :'d\. ~- .·.· 

materials to supply itl production procm. For a d~ (luch ~ a aupermarklt chain). · 
~; , .<::: - -.;J. '·· ';;j..~ ~~-$~;'~-.,. ,~,:.· - ·:: . - : ''.;-/~.t-~.! ·';. ,,.,$ , •• • '."r·~ 

· "...-rernent d~ • the ,...~ a1 tht indlv~..a ...-.. points. Many ftrms 
, • · .. ~c- · n.· -;·-~·~Q ' ' ~·r :-E ... ~ ·;. ' ': ! 1!id~ ~-~f.-:..-t :'. f 

(~leq and w~len, for -~>· purchue ..... limplt. to ·atbfy the demands or 
~- -.- · -E~~.-.~ .•\r, ;':.~~;:":_.'! t.~.(!'.:i;i !:?i. -~·- ,.. _ 

their custamen. 

In this thesis, we canllder thole firms whole major activity ls procurement. In 
·.1 

~ls clau, we include not only simple retailen but a1lo firms that have minor production 
.',', • >o';", ·;, •'··~:;-: .k 'r·'!~~~-.~s· ~:<"(~I~.<},,··~ 

activl~ wi~h ".''lhf*l>~ production. lad .tbna.~ u pacbpn)·.and. firms which have 
' .- . • .' '. - ' • - ," t<r, . ;. :,. .; '';' .... ' , -,, .'.~t~: ~ \ ,_ ~ :·. ";_ ) > :' :'. ':- .,; 

diltrlbutton activities that can be mumed to be indtplndtnt of the pracurement precess. 
,· .:;~~· ~· ·. "·.: -~ ···,;iJ'·-:"·.·(t :·:·" ~· ;,n,:·_r:·.d)'f· ... · .. - , ·: 

SUpport for the pracunment proceas ........ an the time horizon in which we 
· · · - · , .... .. ,:~~r: · · ~-r·;"i-d.1. .. ~t ~ > ~- · . ·'i-'''..:;"l.-.1"· 

hope tD.f>!OVide support. F• a harizan of more than a JIU• ....,...m iulaes such as tl:te 
. ·. ,;·,r: - ·:, :·1ic ~ ·· •. ?~. ~~r·):i t;;:/; ,-.;.c· .-t_.~'\: .... :\\j ~-!:-~~~1·~.: T"1 

1lC4lUllltion of plant and equipment auets and fadlitill cMllp .,_.. tmponant. Product 
- -·· ~. . . , .. !· ~~:t:L.\ -· -, . . \ , »:.'lj" .. ·1iJ.--<·~: ""'~.i:.rl !qr; (' .- ··~. · : 

line selection may abo be conlidered. For a v.-y lhort harilan of a few days to leu than a 
; ;,; "·:· :'~f~ '.'t_fJ~;· ~ ' ·":: ". l, _,~, ·,-':,- > • e ~. ~ ~ 

month, luues related to the detailed IChedullng of c:ampany operattons becplne important. 
.-~-;~~ . >'' ·-~~~:'"" ") 5";:· ' -'··~ ·~-::.~f·· ·..;,:'~ ~-~- •:7 rp·f: i .. :: :!1.1 .~. :.1: '. ··) 

For a medium horizon of less than a month to a year, we become concerned with the 

forecasting or custamer dernand, tht pllnntns al an•-., •• and the purchui"'I or 
1 .. : . ·~ ~~-~~ r 



podL Thia thesil conllden luues or planning and control in~the medium time hori!On. 

' ~·1:·"' -,' .. < ·:~.. • • "" '; - :ii';·,~:/, ,_-~ l ·::- .. ~.- ! ; ''~ '.' ';" -·~. / 

senice at minimal colt withoUt violating constraintl that are &mposed either externally or 

internally to the company. Unfortunately, a firm can meet many problems irl trying to rMet 

thil ab jective. 
d>:-Jn~~ ; r - .~~ "~ I . ,;.: -~ ' 

A company that cannot adequately forecast customer demand wm sutrer a 

deterioration or ~,.via and -~:10. ;;f · ~ · ~, additiCJn, ·it wiU often 

accu~u~te ~~'In'~~. :Thb ~ .... t,,~ by~~ ~kaable space. 
, _: , ;,.;·, )i .· :: .. '"' '"" " , ~-· '·· ,_n··:.. ~:.: '".'. . . ; . .·.:., . : -_.n·-, .. -~ :. .. 

that should be used to hold goads that are cumntly 11'1 demand. 

- '.., -~ ~,1;:L:-r:·~:.: :: /: ·; .L7.~1J .·? lJ _-.: .. ~ .. :,.·-~:::-:st;:·'°.·:,~ -~,,'·.:; ;,,--, t.,i·-- .-- .. »_ r . . _ . 
A firm that ii unable to prtdkt the ilad time 'bltwan the luue and receipt of 

. - ,'.'' :_,'·;· .. _" ?_,.'.'?''~~': {!,~~-: ~\~ .. i_~ .. l:"1~-;.<', ._. -~(\"."\ "-.,::·,,:,,-;.,',; _-,, . ··- '!";' 

an order from a vendor wilt U.U.11y suttlr · ·iniuld CuiiOmer. cWdlrl MCI 10st alG.' 'f o solve 

this problem, a company Will aametimll tuue many sman ordin. The result is exc:eulve 
. ·1-i 

orderiftC msts. 

A firm'• proeurement prob~ ·can -..... ... 1t"rram tts ·inablUtJ to Operate 

within the con1trainta impOMd on it. Vendon ~ .. ~>~ly llntitl ~ IOIMtlma 

:.~i;' ' -~ · ,-,. ·~.; ~A«h._:~.,.··~·~,!. .-f~A·)_-,_~,~~j 1r-r:" - ·' ' 
impose a conltraint by limiting funda available for 11'1.-WM!llt iR inventory . 

. ''~, I'. ·;;>~'. -~~:tJ;'; ~(~ ''(_;;:.·:•..::;; , ;~· ,1°'·- , ', 

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

.But a firm need not have pr0curen.tt problema to c:onlAder luCh a system. ' Indeed, a firm 

may con~der a-~ limply to maintain ,~ ~;~ ·~~ With a planning and 

control system, a f'lrm will be better able to predict ~ demand to take advantage or 
· · < : , '~ t . '. ~. · , -.. . '. ·· .. z'-1:, 

dllcounts and economies or trantportation when ordering fram vendon. Extra cuh ta made 
- '",:' .--: ~:~-~ _,,- --':~ .. , .:'.i'(~;.. 

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

l.S.2 T .. Hlerarclalcal Apprwll to Plual91 and ~trel •7P• 
~ ' . !-· ··-. • - ··~ : - - . ' - '":~:. '. . : 

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

the procurement utuation. Ont propmal ii to formula&ie the control probllm u a ainJll 
..• t.~~.1 .. ~ ~ ' 

mtxed-intlpr ~ prab11m (MIP) to be~~ an .a~ hol'jJon baalL <Laldon . . . . . r . . . . . . ,. ·.. .. . , "· 

and T• Jung 71> 

Several when have. discussed the defldlndel ~.this ~.~h. (See. ror 
. '·. - ' , ' ~ ' ·. < ' .'!' - '. ': ...,.~ ; 

example, ·4itran and Hu "JI>.) ~-....... ~-¥'~:~tl':tKt~lf :~ll'll 

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

For..., .. , thawandl ·t1 ·"""'·nor &.1y do aa&a·;iWfl•...-'.titimi .,y.iW~ but 

uauallJ ii ~ ~f, ~~ to ~i~ .~'.~~·-~-~IP. .""1CJlher 

objectbl to the dW I01Utioh ii that lt pra~klel ncf~;tti ~t u,•t•tion 
in the ~.proceu.. 

Hu and Mal and athen~-. <Hu and .MaJ .-. --~ and ...... 
'. - ' • . ,{- ~- ' d\' •. _,' : •· ·. ' ' ~ 

80>) have~ a tderard_a~ ~,,;~ "}JO•!fl'fkln thil ~- .. !

uaun-, .. t~ 'Pfl~ ~ Hu: .m u..- u tht ~ ~ .~.-.a P"""VJI, ""1 
.... ,~ " . - : .- <!' ~- ·- . . - . -

control ,,....._ 

~ ~ appra9Ch ...... ~~ .. ~~,be fl*le flnt, and 

that these be IJtlr ....S to c•u.craau\lqre. decatled ~.-l1c;lq1~-- ot clerJMon.~ 
- . -· . . -.... - " . . . . . 

hu its .,...... Jwdl. ol ll~-hqrtzan and .._ ~~ Mo,re ....,.,. 

declalon1J11•olve lo,nger horlaona •n4 lua d .. ~ Unclt,,r: ..... (Q".maJlon. ~Ith. the 

h~blcal appawh. thf ,mutapr.il ~Jt to_~c~e~-- 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 .,._, the tJp. of agrepttona required, 

the problems to be IDIYlil'afllCh iev~ ot ~ and •;•bg. mechanilm .,...., 

Inell mutt be telected. 

For m11Uum ~ planning 'problems (a horilon ot approxtmately a year). three 

Inell or argregation have .... identified: 

ltnu are Final prodUc:ta to be deliverid ~ the ~ They represent the 

,/tn\.~dl~i&c..~.ltlf~'!: ::-·dif'• 
. . . ~: -- ,•, .•.'-"fi ~-.::·· .. ~·-, ~i'"-~ ';f - -, ,"' . '. " '· 

Fatllul are groUpa at Items wltldt'shaft a common ordering 'COit Economlel 
or scale are .~-<~bJ ~~ replllJil~ ~!" ~.t,P}~. ~ f.,nt1y . 

. ··. . r,~, an.. crour. ~ '~-~'~~~~~, ... ~all .. to be d..-mined 
by an aggrepte ptlft ta ·1ifieif 'p.-~"nWef'af'thi ijpe~levet): FuniHn 
~toa_~~'1J·~,~·-.'·'~P~-~~ patti!tns. . ' .. ·' '. \ . 'i ·' . .. ' ' ... , '. - . . ' . ' >' '' '. ... .. ·... . 

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

Operation• M'lh~:s,..m. ·<Hix. Cokwitl~ ._,J and ·v~ 78>~ fhil •Jltlm wu 

dealpld u a reaatcti· mot to ecp10te variOUI •1"19* to{lataun'I ~ tlie · 1eve11 0t 

~· colts'hal itic».ity '~ aui •ii· a ~ 11~aca1 plil.Wntl.1 

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

Aher upcWIWi'w.t·pertad's·~·~ ~-are.forecast both at 

the type alf4 die tttln'lffe1. ·· Tiit'tJpl leveltoretdUt"lfidt"&+ir tht p1lnrtlng hortli:m 

(usuany a jelt}. The lydW ..... dill to'\M·~~·e1·18!Mltlmit. ertor.· Clue· to the 

uncertatntJ of' future ·requlrtmtntl it'tlle ittm lt~e1. "it' is thui ~bte' ti pr0vlde a more 

reallltlc ronitUt aver tM·f*rinlllg t.Ortzon. 'ne 1im 11te1·rchcUt al'J11npiy a ronCiut or 
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l Read in last peri~·s usage 

Update Inventory Status 
(Phfik'*I Iftvi!Rtorfi·Ait6uM llif;,.~ 
Order. Backorders. Lost Sales. 

't\vas.tt~:Il\v•tOif>'' ( .. 

· .:tJpdate dltMtHl ~ . ..,,1 ' 
siOcks. overstock limits, aftd 

:nan GUMitMI ': rr; ' 

... 
' • ·;i,_ • '· >r 

Det11Ht11a.,.Mttve.._..,, 
tor each procl~ct ~ 

. ,. ·;;•· ,,.., . •M·,,' 

' :.c::..·. 

,•4.· e 

,· .. -_, 

Family OlsatrNlatfOn~:; 
(Family P•nning Reports) 

-~ · ·"' ·:<. Maftq_,t 
I~ 

• ·i ' ~. . .. . - - < :,_,,_ 

. : ~ , '; .. 

betanecfsta.ttis Reports . f ' . 

Conceptual Overview of a Hierarchical Planning System 

Figure U 



18 

next period's requirements baaed ail-·dleput,.r.,,....at adt·item. 

After mllins thae fonc:uts, the S"'91' UpUaD ~ety ICOCkl. ovwatock limits 
i ,- I, r , - \ ), ,qi~.·; .' 

and run out Una The l&fetJ:• ~'"" ... .._.. -~•v;t nmry to keep the 

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

errors in the forecuta. Ovtntock Umita are maxantum illvmtal'J le¥11L They are tmportant 
' 

for items which have periOd• ~~ ..... : .. ..,,. .. ,-~trill to~ inventory 
.:;u:~ .,:· :1 

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

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

pll.ad. It dependa an foncaat cltmandl and anv.-, ...._ 

The ayatem aolv• a ... ;..,_, .. iN.Mta.metera u weR u type. 

Inventories and procurement lead ta-. ~-ii~ .d.~Ulefer procunment over the 

comtnr horizon that minimizes ~ •h4!e ~IDCJll'tl.lt~ta. The ft'IOlt important 
' . ~ ' . ~ 

COit ii that for holdtns mventjij:-~ ~,~.i~~ conatrainta, swonal 

constraints and supplier puf4uing corutrainta. ihl •Jl&lllt ma the flnt pertad in the . ~ 

' 

solution '°i~f;l\der ...-nts ti'I the,~~ , , , , 

tJr,e '~~t, ~ts~m'~~;~> to families in types. 

This is done by means of an Jlgorithm that ~!"." that .. ~, ~ for families II 
· , · > .. -- ~.~;t:iC~ t•loti - . 

satisfied in the next period wMJ. &acal1~5l,ltP,~~i;~ ~I an ordw) and holdtng 
' ,. 

costs are minimized. 

Once family amounts have:~ aJi#~~::~LmJ• 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 :fairly general planning and control 



19 

ayatem. In certain cuea, only aome of the componenti are applicable. The ac1recate 

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

Families are not pment when ltema can only be ard..t individually from vmdon. 

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

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

approach are very sieu- the lower bound costa ~idtd ~J ~ .t!f1'. r.,..~. In ....... 
'i,: . . ; ,,. -- '. . -}, - ' -~ ' . , ' ., ' ; . . '. . 

c:aM1, CQ.MS hu .,_. able to P,IO"ide a feuible ~ ~hile_ ~~¥JP hu fMll4 d"' tQ 

computer ...... limitadana. 

Lf Prnlew 

In the next chapter we p,..,t a aample _ _... 111ift1,, PROCTOR. Chapter S 
.. , L . ··:< '-· . , : ·' 

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

~-.. ' 



cl-fAFtd 2·· 

A sYstbf pi@6N$riXtt8 .. 1 

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

,,- .·.. .. . ·: .-'·>" ·· '-. -. :' ·.):.:·1L_·-~~~.,"~·· ~-: 1>.: _;..t .7·Yr :, .. ·-~~ ~ .. ;,,.~_: ~.':: .n:_'-.· - -.. ,:. 
its sohltlOn: It also prelliatecf a .et of ntinnlnb tor a.,...,. to usbt the manager In 

evaluatfitg·'tiie ~ltalility ~ thatapp,.ch :r~0'ti'1ttriti. '· 'l~vt.a~=ch~pt.r.~0.we' ~~rib~ 'a 
MUioh ·With! ·w..· currerir ~~c,c;,: t1te .~ '.'•i;·'·i:~~ter1t68Toa: ·a,, 

outlining the ex.,......_ of a typical u•. 

2J lntrodllctloa 

· .. Act"1. Smith ii~ oif'·aper.uam:.at·'tlt #Oeck'~~. a~ wholesaler 

1' . _ ,· , , .• "l., ~. • ··I••:,•--~~ •-' .,,~ ''·','•- ,,,,->f~';:·~v-\ J:.-ll·-f< .,., ·"·"' '}<'1't!-f"l>'.';•;1(·~ ~- •4",{- ,:f~.:.·'l-~: 

or ipedaltfpnctuetL 'Jtls 5piarthalll'~'lo0dl: ·~·11 'nj.'hapa thim aftci 

..... them to gourmet ..... an~f~ll~c:fi.tth9~'~16iit':>yci. ctlMl:~\i~ .b ·~ ·;;.·~ 
acttvitJ that requires no lead time and 11ttle ov•htlcl: It aimplJ involves relabeltanc . ltems 

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

acmrding to the llUOft With pllb at holiday times. 

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

often understockedi an item la occutonatly una•atlable due to monthly supplJ limits 

imposed by vendon; orden are often missed or shipped. late. KBS has also. overstocked 

some or tu itema. Thil hu creaa.d a significant OYll'head in operating expentes atnce 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 ta etpecialty interated in an 
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approach that UMI manapnent ICilrlct technMpltL An UIOCll• 11M:-.wr11hrl tlllt .._.WI 

PROCTOR to help him decide. 

2.2 The Seuion 

In the fol1owin8' pqea. we preaent~u,al·Mt.·'. s.tch'1, ...... .uh 

PROCTOR. The complmt _., apptm in Appendix A. 

Ancl ~r. S'1tltll. ~- ~n qoJi ~ tQ,id~t~! w~,~~~~! Q.111.,.unt,s 
among your items that warrant the development ol an ......... ~ ·t~,.._,.._. 
of items and famlliel of Items lnl8 product types. Do JGU Mid furtMr fftt.-matton with 

~f. tp .x-.• ~al . . . . '.-
(Pllue key in Jea or no>. m 

... Th•pr••~olf?'~~~~'.u.~~*'¥·.J~ . : . 

=:m~~~a:,ur::'~j'~~=~.,_~ 
long time Jlor'1-_ .. _ .... _' e(~.·-' .. "'~t~L·_~ a,..~_ .. ..._)_,...,._· . ·.· __ r....-._ ... ·Ille_ . . - ·."'G-·. ~:--··>'_-.. ~. ,9_ ~-. • .. ID product . · ·: ·t.o·ifac.~f* or~ qci· intp .... i · ... Of'· · · l!f~e 
purchur?r.tan1s r8'aiNa·wZ. pWdWani·4'1iave"•W.'~-~·· 
than OM purchallna '-d time U.CS. and itlnwart ....... , • ..,, .......... uecler 
fluctuating dtllW.lld mnclittona. · 

PROCTOR 1&11.s fl".stlorl ti tlnw.fla 21 to """""" tAI ""'''*" of ""'""'1 mu,,.,_, In 
KBS FOOtls. Ala Cfl''P'' ,,_,.,., flllldull t.s """*"""If -~~~:U:,,~•-, 

(17) Are there atorap mnatra.lnta that limit the amount of phJ*al lnYaltDrJ· JOU caulcl. 
handle? 
(Please key In yea or no}. !!. 

(18) And Mr. Smith, are tha financial constraints that foea JGU • cltt ..... a faArlJ ~ 

-----------·---



purchutng rale·eadi"*1tlt? 
(Please key in yes or no): !!. 

(19) Are there contracts JOU alp With lndlvklual vencl«I which fom JOU. to define a fairly 
constant purchasing rate n91 month? 
(Pllue key In yes or no): t 

(20) Are there supply llmitl on 1G111e or your vendon which fora you to anCidpate some or 
JOUr' ............ I....... · < ., ·· . ~· :· ·1!-'' · ··· • 
(Please key tn yes or no): l!l 

(21) Do you carry lalOftal inv .. tarill to ablorb dtmand f1uctuattanl? 
(Please key in yes or no): m 

To ncltu111tflf1nte11*'J tJfUCfpp11·~~PltDCrOlt *'41 rAt vur'1 

~~~~.:.,~.~-~,~-~,,~~·''~ 
; -,·~ ·. '"!;:?:·. )'. •i . ~,-~~, .. ~. ~. ·-~.:; • ~·":,··.~~.;~ -,t:;; -~ ~ .·" ' '"' ' 

(22·. )·1n_· 'ttlml_ triYGW ... *'lft~-.~~~-j·-...p,ut'~. a_ splclai.,....? 
(thilett'IMI~- ,.,., .... It . ., ....... _ i~ . ; .. · .. ; • ·, • 

(Please key tn yea or ho): m. · · · 

(2S) Do you ~~~«'your ... .,.·~·~ bf ... ~ ... l'ifl~cdonl? 
(PWilekeyl!''~-~~-:-; ': · · . . '.·. ,,, ':. '. . ·: .. :. ·· ... _·· . 

A procurement aurepce planning madule ts needed. Thia ta '*!"9' yo.a d~ t~ tf-e 
external constraints or the purchUtnr ~an important.···· · ·· · ·· 

:!too.:=i=~·~~~~-; .. ::·· .~111' "~$•/~· ·•!··.:· -~·.:.-~;1·· •. ;~·<"·'"•' .. ~,·::;·:.::.-: •. ·~ 
(24) an the hlint(OiUclr r~aft--.,, et-.;tif1i. ...... , ~ti~ 'iftto 

· roduct twla~--~-)-.llliPcf,..)iir;~•~~ · · ·· ::...)?'', ".'.~r:-::"~:~ ... ·' ·~'i'f;t • "'' :· ',•'.,> ': :C:f': '>!;:" ·.· ·'!' ~7·', ,. ,i~"! :~;~~'!'.. ' 

(Pled!'key 1n yes or no): 1 ' · 

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

Pllue •llet one of Cle·,.,.,..•· 
l tmthan ll 
2 between II and 20 
S betwan 21 and 50 
4 betwmi II and 100 
a more ttU • ·' 



( 

(Enter here): 1 

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

The number of product .types exc:eecb the number of r.mau.L 
. .... 

(Please select one or more): l 

So far the following will be chanpd: The l'ttpGftll &o ....-. II concsntnc the number ol 
the families of the purchulnc dtpartment. · , ~ :; 
Do you want to chanp any mare? 
(Please key in yea or no): n. 

(15) Now Mr. Smith, how many famtlill (paupa of Ina) are dial. 

Please select one of the fo11owlng: 

I less than II 
2 betWet!fl II and 50 
s l?etw.,t ~.and 100 . 
f between IOI and 250 
5 between 251 and !00 
6 more than 500 

(Enter here): 1 

PROCTOR a&Uflts tAI c1to11. PrnlOW nalu•••·•.,,.._, 'MJC.'fQIC ~1111· 
to COJ&Sl4l1r tlal 4f ff'lf4'' /II• m dall. 

(26) Mr. Smith, do you aamntlJ hH•'.an ..,...,,_...._.,ai.l 
(Pleale key Ill J8$ • no)a~t 

--------------



Mr. Sfllltla tnt""'f'ts tM us#lm to fW1nt mforNtln ""'""""'' punoru 1' 4flfl 2J. (W1 
omit d1tatls to saw sfltlU.) Ntttu tllllt cAa111-..,,.. corrfdl7 .U.. 

Qpestlon 15 
CGllCllns the numblif ot the famtU. r1• pOl'thuing.dff*rtment 
responli: .......... ., 

Qpestion 25 
concerns the number of the product types or the purdtulfle cWpartment 
response: betw.n SI and IOO 

PROCTOR. coratlfl&&U tM s11Sllm... . 
It lmUt Mtmlll'M c11 •H't"""'' ttat Aortron Mi.,,_,. fll'llOJ ~ ft1r tltl •lf'ipll fll4n. 
T ltls1 min tnto en ,.,_,, of. tM _...,, of _,,.,,s r1911trlfl. _ 

" 1-, '~ •. - •• - ' . " • 

An mstt11;1 "11"1~' ~" ~ ~'J"~!'U'r" ""'·~,,,,.,~ "11JW1J. 
(26) Now Mr. SWlfdr,··dd'yaiiflmiWitJ liafflft ...... ,......_~? 
(Please key in yea or nO): !!. ' .. . Tc' ,, <'.. '· . 

(27) Mr. Smith, can you rtve an eltimate 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 mofttlla' 
i not known 

(Enter here): ! 

Mr. Sfllltla tl1Ctd11 on 4 Aortzon of: I WIOfttAI. PROCTOR blws tMt cs ~- OJ at l«Ut c 
'Jll&r tJ rtqutrlfl WAin uaoultttu tirl tfllnt (HI pu#Oll 21) ~-~tlij:mor •.. 

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

A time horizon or leu than 6 mantha 11 lnappn»prlate for a 1ituat1on with seuonal 
inventories. 

Y..u may Change one or IMre·Of ·the following. 

I ·1eu than 6 months•, the answer to question rt about the length of the horizon of the 
aggregate purchatlfti'•'fldlt ~ dlplstnMnt 
2 •present•, the anawer to....., 21 about ........ veModel tn the purchasing 
department 



(Pllue select one or more): ! 

P"'8e ~~ one.al Ult f~Jn&:. : 

.... tUit.8.~ 
2 bitwliln 1 ind' 12 mcmtha 
S more than 12 moftdta · 
f not known 

Please select.~ J)f ~ r~ 
• , ' • •• ' ~ > '! ·:'' 

I I calendar week. 
2 2 calendar weeb 
S S calendar weeks 
f f calendar weeks 
5 I calendar month 
6 I calendar quarter 
7 I calendar ........ 
8 5 working days 
9 IO working days 
10 20 worktn1 days 
II ++5 week dlvlaian 
12 I don't know 

(Enter here): ll 

;.;_ 

l; 

. ' . \ ,~ .. 

(30) It ts common to do aanpte planning monthly. la it ok to...,. that the~~ 



be divided into I month periOds? 
(Please key in ya or no~ 1 

PROCTOR d«ldl1 tAat e111 LP (orlmlattora ts mf«UIM.1 *" Uw ;1n.t«l ...,.of 
Nrtatl11'.Wf·"'1t1~tlf a ......... 'ftr ~,...,,.if(.....,11 ""'*#1,111 W$I 
COfllfftlrctal LP codl. 

A procurement aggregate planning module ls infeasible. Thi Nuanl ror the dedllon are 
that 

1 the average number of the variables of the agnpta pu~],lan Of the 
purchutng department ii nae than l!OO. · · ' · · · 
2 a procurement agnpae planning module ii needed. 

The number of variables feCIUil"ld for the agrtpte plan nw.kea it mmputational\J 
Impractical. The pmllbility al agnptiftC time perlDdl In the pllnnlftl horizori cir further 

~;:c:==-~=u.:;;·.di·plOcRs«~f!r·~a.purposa. 
Would you like pradud ......- to be mnaAdtNd for this l'llicin?' · · · · 
(Pleue key in yea or no~ ! 

Mr~ Srllttla r1pt1t1 tldlt ptltlO'll 29 6' rlCIW . .ft lMttt'ifiu·~it/tll.~f'U tif ......... 
of '11Mtabl11 "'"""' for ,,., .,,,..,.,, ,, ... '""""'"'..,.,, *• .,,-,:, ' 
So tar the MIOWmt 'lr.nfbe d. •. :~ ·· . ' :.;'"' .,.. ....,.,.~ --~tn. theJtme 
porloddlvlllon!"lhe~~l;'<~~ ··· . 
PROCTOR rltUls tltl f"'ltlM. .. , 
(29) What time1 perlDdl do JOU tldnk JOU should 1111 to cliYidt yolir timt horizOn? 

Please select one of the followtnc: 

I I calendar week 
2 2 calendar weeks 
3 3 calendar weeks 
<f <f calendar weeks 
5 I calendar month 
6 I calendar quarter 
7 I calendar semeater 
8 5 working days 
9 10 working days 
10 20 working d&JS 
11 <f-<f-5 week dtvlalon 
12 I don't know 



. '( .. ·. .,· ,' ·: 

•••••• .. ••••··~·· .. ·~·· .. ·~·••••.,~~~'"·~~T~,,.~!t~·e·~~~ .. . , ~.· . i 
, ..... jjc1 '"''. ..... , ' . ,.,,· 

PROCTOR rltUnU to us ~ of n "fl"plf .flla .P., ~i tlit'"""'1.:. · 
''"'I' (or-.sthlf "''"" U """""- (II cnt,,._-Jt .. t,.ltllr_Jll.rl..,~ 
t/w llSllora.) All 4ffTlplf ,,..,.., _,ulf IS,..,_, 111/JllfffM alalUtiifOi. 'fj; '7/N 
of 1'tOtlll tltat mut 6' IUM. · ·' ·: .. . .. , 

~······· .. ········· ........... ~ ... ··••\•;·~··4;~·~····~ ... ~ .. ····· 
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:.,a;:~~:!=~i:.r~~·-~~ •••ioraitlit1'fi•mtt1;w.·..w1r,irt11~'~ , '"lalhl ·"·,~fit · · 
""*fie to rlfldH dMI COfltrtl. · ·· · •,: ff .. ' • ·· ;'.,., ' · fA'J. · · · · · · • 

(ff) How would JOU Chuactilrbt tt.· Yaliabluty Gt your .,...... lead. Unm for most of 
JOUr pure~ itflnl? . . : 

•tease seaect one or cr.e tonow.,: 
. ·' - . ' 

I very constant 
2 reasonably c:pnatant 

s· fa'1! ~"'·· . · 
f .Xtremetf'ftitable 

(Enter 'kere): l 

(<i5) Now are the Items that •~it·~ lad~~·~ ~~ire cbe 
control? ·· ··· · ·'·· ..• ,, · ,, ... .,.,. ·· · · · 

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

!:~~~~,~~.,~~~~- ... ' 
<P..-1J1rri *'",:;r,; · .· · · · ·· · · · . . · · · · · · .. . .. '.,... ; 

A module for lead time detenn~ ii neal~. :r"'iEC·~~ "·dW JOU 
decided that the Items With vartdltillld tlntll of 'tllit · ,'.,,' .-. ', .· ~·.· ···1t;liftt * ~ 

l .· ~ , ~ , ~ -... , _.. ,~ ~ o < - .: • I ,, • . , 

Wala l«Ul """ d1~1, I-',,_ forasttrlf _, l,t /IOJ11611. l'/!.OCT.0/t ,_,mpta 
di~.··':.,;. ,:-..·. . '·· "····. "'"',;· .. ·· : 

<•7> Arid Mt. •••ttr. ·aoe. tfie ltld*N ftllabtllty dlpWMI 11ntllbtder 11Zt? · (Please lr.ey In yes or no): !!. 

· (ff)~ rhe. leld .~, ~ ~ ontlte ....a1 
(PJeaRiey ~n·)'tl.Ot fti)):l!! . . . 

"~ , 1 • 

,, nador ·4,~·,,ut· .,.;., •Alll .,, .,, ~ .• ,.,. 
(ff) Do' .. : .... , ttfirq ·~- ·• ~; ·' '··· trGJW' ;; ' ":M· .· · ,tnelorl? (P:~!-!1~~*'f~~"°~-~·.;. ·~·" ·~,,~-,~,·.~- ;, ,; 
(50) M,r.;$tr,.,th; do fOU. ~ h~I rtcanb of~:~ 
(Pleai!' tey''1n· ya or·~>ftt! · 

A for«ti1ttn1 l1'itii·u;i/JOlldl1 'lbtU ,...,.., "'~ _,.'-' stnn llU,,., '"°"'' 
'"' "'10llcbl1. 
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P ROGTOR not1J tltot U ccmut lltllut1 Sf!.,,_ ilr ""1 llM h.WJ'm.e. ti 'tlo.1 not boW If 
ltmf "*" mu unu .,, /IOl#llll; (It ,,,,,,..,.,., 1w '" *"" ., _,. llM mu lt""f,,,,., 
Ktalnon •Alft U l71flJUplftl IM UClllll'J If• lflMll rap~~ . 

A dedlion concerning the type~ a module for Jone llld time .s.,..,.i~ ..... be · 
made. The reuon for the dtciaion ii that It II'* known ........ ~:~~:are 
present. , 

................................................................ 
' . : i .·. ' - -· ' ,~ . !':»-. ·: '<- -.~".' . .· .. -~..:; - - ".: 

P ROGTOR ltlU CO'll,,ZIUd tAI tnl#lll ·mw1nlcttw.~ ljl ~'.elc/J,~ """« · 
control l'ptlfll. It""""" to ,.,,,_ .U .W ,,,,~-,.,,_ ~: .......,,-,. ,q.,,. -~· . 
for _,ct7ll11; llMlunoru ca 61 .....,,-. ... 

Mr. '""'1a tliiian 1/tt,t Jiu•, 1-r·n.u lo • ltt!M ~t#fi·~~~ A.. 
TlflUStS t/tat ffUStlorl ff N CNmfM. . . v . . . . . . . • . 

The current question numbers ranp from I to '12. ,.._ keJ in the n .... C:orresponcHn1 
to queatloru whole anawen JOU wllh to chanp. , 
(Pi..se k.ey them In): 11 

So fu the following will be chanpd: The responM to w•atJ~t~ ~--....,of · 
V~iJltyofthe_1"d..,.of'""~~. ,,, . •"' "' 
Do you want to chaftge any mare? 
(Please key in yea or no):!!. 

I very constant 
2 reasonably conatant 



S fairly variable 
If btrirn!l'IJ •Ullbte 

'·,-_ ' _., - ·:-,i' 

(Enter -1'ete): ! 

!",:': ~-:== =~~-~-ll'-~~ PROCTOR 

You are at _top "!el ~a.,u, ·-~--a!_ ~,t~tnc: _, _ 
~ . . ....,, ' ; . . . ~ ' .. 

I quit 
2 continue 'thlt llltllylb 
Shelp 
~ chanp anlwers 
t iMfttrm i&e ttte lnll,..w ·-

<Enter here): 1 

!°n!~Z=1.~==.;F·~-·~1 
...... 1ac1 

Do you want to chanp any "*91 ' 
(Please key in yea ~~):1 p. 
Do you wish to delete anJ reqlleltl? 
(Please key in yes or no): !!. 

PltOC'fOR flliutmllteA .... --#. . _ _ __ -~ _ _ · _ 
(ff) How would you charaCMrtle tht~ « ydUf ~Jild~ tOt mott fll 
your purchued itllnl1 · -- · -

Pleue select one or the following: 

I very constant 
2 ~blf _C0111tant 

-s fttrly variab1e 
<f extremely variable 

(Enter here): l 

(-t8) Now Mr. Smith. does the lad tame vartabt1ltJ depend an the ..-1 
(Please key in yea or no): !!. 



. ,· .... " .. ·< 

A llad ttflll for«Clttnf "JSI• ts""'""°"""'' n. '""' ,., ,... ~·'-' ,,_ dl~s .. 
Nfll#. ... #lllWl'_.,,.d ...,111ulil1 ... i11111fW•1•J*'rMt.,.., • .,.,., .: 
altmt41tr# """'*' """ ""' .,,,.,, .• ..,., .................. i • ..,_,,.. ' . 

u1111tf*IMIJ """"SIOCW; scf-'7 '""' """.,, .,,,.,, ..... ,,...., Jlii,i....,__. *"': .· 
Oii.ti. . 

(7S) Now do.your v .... , ... ..,; .... 111..,- .... .....,_._~.., .. · 
(P..._ key In yea or no): 1!f. .•. · ···~ e 

(7-t) And Mr. Smith. whlnenr the purchallnJ ~ -. Ja 91tte ........,., a ..rltf lad time 
can be added to the a•..,. 1-lt111'8 to.._• a1111nt- ...,..eai•.-cu111 Wldt. 
lead time calcullttona. Do JOU faYm' the addltian tA a .,., llld _.., "'' ;·~' ···" · '1·cc · · 

(Pleue U, an year no) JI! 
. i : • 

fl&) Are there quantity ·l'eltlictianl auactatld with die -.-,y lllCI time? 
(P ..... key in yea or no): I!! i ··· ~· 

('76) Now Mr. Smith, II there a price increue a1WJ1 ... with the-~•1&1 ~-.., 
(Please key in J11orno):1!! '·'.:·""· .: '·: :.'~ · 

PROCTOR lt4s rM«lnllRltl t/af ddalls of l"'4 ,,_ .,,,,,,,. 

Concerning the details of a component ta handle llld dnll ~J\1....,.....r time 
should be added ta JOUI' belt curnnt lltimate fl tlae ,...._ t•••• ..._ . .._, 
amounts are to bl .s.twdlled. r..n..p.acy w-._.. ..__.,.., .• , ... .._. 
unexpectedly ltoeked out. Tldl ii....,_..., a.t 11.1111 •p1

8U:t111ll4~1'•1tldlor11 
are present and yau dedded that the al..,......._ et dlt ,_ch Alt~ti••C'lft 
appropriate. r:ri'iitf'i''.'> .~'lr '.,? : ;, •;' I 

PROCTOR. ltlu notltlnf ..,,., tt 4o: a ...US ftmlta """"""°"'· 
You are at top level. Plme llllct one of the fo11Dwilll: 

I quit 
2 continue the ana1ysll ........ •.·•;'':•"· ~-~~, .. ,.,, ............. ;)'.• 

& .......... t ........ 

',\ . 

................................................................ 



11f"lltl I/tat f1USlton. 29 bl rfGllltl. 

The current q...-......... ranp from I ro-71.;Pfme key 1n,t111 . ......., •1,.ondin1 
to questions w1aoae ........ ,.. wilh•chlnp. 
(Pllue MJ tlltm ift): ll 

So rar the ro11ow1ni Will be changed: The anawtr to qutldon 29 about the time period 
division of the v11tJc1rpu11l sllll,...., ta.pa 11 ll•dtpUtlltftt. 
Do you want to change an1 monP 
(Please key In yea or no): !!. 

Do you ... to ....... , .• 2,11-1 
(Please key In yea or •:t 

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

Please select one of the following: 

I l calendar week 
2 2 calendar weeks 
S S calendar weeks 
<f <f calendar weeks 
5 1 ~lendar month , ............ 
71·~ .. ---86,,_k.,..,.. 
9.&0·werking:d&JJ 
10.20 ....... ·d• 
11 <f-+-5 week d&vilion 
12 I don't know 

(Enter here): ~ 

Unfortu.nat11,, Mr. SmuA for1ot ,,,,., sue,\ cin "ll''lat• """ fWrt.otl ns cAosn: on LP IHl.f 

tn.f«11tbl1 u.nl11s """ (Jmotls or fmtluct IJ/111 could Ill •11''1"'"'· 

A procurement aggregate planning module is lnfeuible. Thu u because the average 
number or the vartables or the agrepte purchasing plan of the purdlallrlf·dtpa1'tmeftt Is 
more than 1!00 and a procu1ern1nt aggregate planning module 11 QHtltcb· ,,. . ...._. of 
variables required for the agrepte plan makes it camputatiOftaUy impractical The 
possibility of aggregating time periods in the planning horizon or rurther aggrepttng 
product types should be canlidmd. 

In claanflng till 7UUll6n of'""' /#'fOtls, Mr. S""',\ •ffldltl Iii nallllllton of Iii f«UlbtlU, of 
•n O.ffT'P'# /Ila-'•,.,,._ ,., . ......,_,,,_,,,_.,Ml#....,.,,_...,,..,, llJ#n&. If n 



(SI) It ll IOIMtimes Uleful to..,.... at.m up to the product lnel f« NpGl'tlnc·~, 
Would you like praduct lllftlldan to be caalkl ... I• dds Nlllll1 
(P ...... ~tn~or~a. ". ,_. , '. 'k , •. ti . ., · · ,-;. 

P R.oi::fo~ · r~ ,o ti,)o,.. __ . · . . . . -: : ·._, ,: ~ .. ;; 

,.,,, '· .. ,'·["t_,,, -
"' . 

:; - 1 

And M SniltJI.~ . .· . . . ~..i'.,,1 · · ... ··~ ./ .,,Gt•'-,..· ~\t; . . ' . 
'. r~ . / ~; m.,~;"' "'rl..,. ; ....... ~ ..... ' ; "l9'- :::.:• : 

l~it .· 

t •ttn• the analJ.ala 1'tiej . . .. 

•· c~r answers . 
&au,:.~-~~ 

, - ~ . . , -~ ·~ ~- - . " ·' -·· . ., 

(Enter li_~}.1 
. ' .-· 

PROc:fbtf~ • '""' . 1. · ,.·;;;,,,.,, -~ •• ;' ('> ,·>· ·, .. < .. ·.c· . Mr ... .... ·.: , . , ...... ·.· -~"·' ,.,'2~Jt~~~~--·. c~-' 
s/Hd(Ui4Aomon of I t'd·d'~AtAoM!{t ... ... ~.~~·..-· · ..•. t .... 
LP. • .. ,~ ,'.~; .,, .. • ., .. ,.' ;cl>' it."•,.., .. .. ·": .. .- .· ·· .. :,.;,::, .. : ,·.~:·;:.·:· : ~ 

The current question numbers range f~. l ~ 76.,,P..._.,~.-Jt..~ ~"" ,. 
to queatlona-whoae anlWe'I yau wtah to dtaftp.. · ··"'· ···· ~-~ .. · ·· ' · 
(P1eue key them 1n>: n 



So far t~e. ft?!lowlng wlff be. changedi. The 1111"" tc). ~ • fl~""the .length of 
the hortion et tfit · · · .u....4..u-.. u ot the·~.;.:.,._._...__.. : . ~ ........ ~ p. ' .......... .-.-. ~ .. , ... - .. 
Do you want to change any more? · 
(Please ~q 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.e1&n1 ·. · . ·. . 

Pleale select one or the following: 

I lesJ than 8 fnFJIUhl 
2 behffefi & ariCt lt months 
s more•tfian 12 •t'hi · 
of not known 

(Enter ·heN): t 

Th ntiluattons ltaw not CM'l&fM. PROCTOR stMfll'J r1af(lntu Us fWnllnu naluatttnu. 

A pfadin!ment -ca··••• pllHninf moC1u1e 1s·1nt~ Traas 11.~~ie the~~ 
number of the variables or the aggregate purchulnf plan or the purc1Wlng depirtment ii 
more than 1500 and a procurement aggregate plannine module ii~~,~ rt~ of . 
variables required for the agrepte plan makes It mmputatianalff lmpraCdCat the 
:=:~::Sl'o..T~~~1-m~~~ 
f orecasttng in the purchutng department: The demand for praduct types, nan·typ~J~lies 
and non-family non-type ltlmt should be forecast by exponenttal smqat'1tqg.,Thesff~ 
may be dlsaggreptld acmrcHn1 to the relattve annual demands orinemben. Deria&M, £or 
slow movers can be forecut by aponentta1 smoothing with a small alp~!- This. ii ~u• a 
component to handle the foncastlng of seasonal ltlml ta the =-t!l ~~t &. 
needed and a module for the forecuting of .....-1 itlml ls . · ·'ana· a mmponeftt to 
handle the forecuting of slow=mov1nt items In the purchaUng departmlnt it ntfd~ apd a 
component to handle the fonc:utlrlg of slow-moving ...,.. ta the parchuinc depaittnlftt ii 

::=,•,:~~ .. ~.~--!1'~.~~==~ln the purd\Ulhsll · ,.,~ · .~ ......... .,. 1'hlstl .. -.l'ptoe.i~t ignipte · · 
planning module ls inf euible. 

YoU ate adop le'lel 1t1eQe llllCt one or the foltOw&ag: 

1 quit 



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

(Enter here): t 

Mr. S1111tla rnlntbfr.r tllat IN dU not''*'" w/Nt/wr ....... tntrGas wr1 /l'Unl· H1 llo/H.r 
to rlfllDW t!N mf«Ulbtla, ntlutton 6' C0111flld"7 .r~ '""' ,,.,.,... 

So far tile tollowinf Wllt-::M dtanpl: nt .......................... Y"'.'dor 
contracta. . . > 

P R.OCTOR. contlnlUI IXIC1&tlon. ••• 

Ntlltu tAet tltU .... If/Ill . ..,.,.,• lff«ttl!J tAt-•ll111•1t ~l'.-lft r. 1¥,_.,. of 
CM1trc111t1 ""1 .,._.,,_,., •• rthu ,.. • .....,.,.~,, • ...., ..,_..,,.f/ffM._ too""'",..,,..,_. ·· '"· · · , ··· . " 
(19) Are di .. contncD yeu aep witlt illdlYilual , .. ._,.,.....,..:,_ eo dtflftl a lalrly 

constant'~• "*'""':__..J 
(Pleut ltty ... ;,.. or •)a. ', . 
You are at top level. P19u1:1111ct one ol the ,...,....: 

I quit 
2 continue the analJlll 
Shelp ., .......... .. 
5 summarize the analJlll 

(Enmr h ... >.t 

Mr. $,,.,,la p..u, ~ 1"11 _, ,.,,,.,...,.,, t(---. W•A • ll#lf,,f...,ltl,1M : .. ..,, """"'"*'·""" ·tftm u ...,. ,,,.,,. .,,., .... ,. ......... ·~·-· ,.. ,,,,..,.,. 
r1r11.1.rt1 Cl c,,_,, ,. ""'--~··· 
So far the fellowtng wtR bl ehlnpd: The 1__. 18 •111l:1t.•·-_,111 the number ti .· 
theproduatypea:.-f.1Mpun:ll11111f~ · · 

PROGTO/t ...,...,, ftlClldn. ..• 

(25) And Mr. ·Sm&ch;, how IMllJ pawluct typll ue thlni 

--~- - ------------



Pleale select one of the following: 

I las than 11 
2 between 11 and 20 
S between 21 and 50 
.. betwem 51 and 100 
S more than 100 

(Enter here}. 1 

PROCTOR r~ nlfJ .,.,.,. 4'a•••a.. lt M ft#,,.._ dlt_,,.~ HlllM. NOllU 
tlaat t"6 i1'obln& ts -. f«Utbll h&l llltA a dtffnnt ut of.,.,,,,,_,: t"6 _,.., of FNWI, 
t,fHs Atu d1e11tUltl and tM ft_.,, of""" /#J10tll Au lftlf'fUfd. 

A procurement aggregate planning module is feasible. Thll ls because the a verap number 
of'tfte¥8latltlfof'Jlat••--.. ,-... ,.. ..................... ... 
tttm·moo . ..._,.._....._,~ .... _. ... .,, .. , .. .,. .. ,_.,.__,,.,._e1c•· 
purchasing department ia nat more than IOOO and a O!lftlPllllnt to handle mNdll.,.. '"'' , 
forecasting ii poulble and a procurement agnpte plaftltinl medule ii needed. Concemln1 
the dtMlla flll•tnod•Jfsllllll#I tr.tu 1t11•1• ........... d"••••rTIM,.'. 
demand for product types. nan-type families and nan-r...,,. • .,,., ... __...§.,_ ry •. 

forecast by exponential smoathtng. n.. forecasts may be dllall1,_. ........ t1Je 
relative annual demands of mllftbera. Demand for llow movm can be forecut by 
exponentla1 smoothing With a 1man • ._...}/.._ 1111••--••:dlllflJlllP -.. h: 

I a component to handle the forecutlng of ..... 1 iteml la nteded and a module for 
the forecutlng of _...I items la possible. 
2 a component to handle the foncuttng of slow-movtnc '-'~•••llll,aftd a 
component to handle the forecudng of slow-moving items ls possible. 
3 a procurement 1111...- planning module la feuible or a eo1np••• .,.,. .. joint 
ordering constraints ii filasible. 

A component to handle product aggregation ls needed. The reason for the dedliOn • that a 
procurement aggregate plannlnf module 11 feasible. A camponmt to handle prOcluct 
d~\•nhM;'.TIM'fl.,...-lt 1101:11-••n•tr,,.mue~ ta . 
.,.,.,~ ,. ••• ,., .. , ilf111 ........ ·-·-··ii Gen:ca ... .thlf, ........ of 
a module for product d~: You should •the klllt•••ilM;.-t , , .. ·· 
dbagreptton 1eheme in alloc:attng planned praduct type pl'OCUftlmlftt amauncs to family 
and~.,......_.., ....... ~ ..... • •Id._.,_,,,....., wtth, 
setup and holding cmts such u yours. This ldnn ne• 1rd•lll•,..Wt:dlittlaN1•*" 
in the purchutng dtpartment II needed and tht fldt'nieetl famtlJ aftcl non-family item 
ordering coat or the purchutng department ls more than UlO drlll rtMCl-a,...,.,..t . 
an• epte planning module II , ..... Concerntnc lhe .... of a campantnt to handle 

product aggregation: kema lftd f'am&lllll..._•• n . •• r '"'~and 
demand patterns and that are IUbjtct to ·external CGllltrlinll .._Id be agrepted into 
product types ror purpoltl ot ..,..te planning. 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 plannms module: Procurement amounts 
for product typa. non-product families and nan-praduct non-family lllml dW an subject to 

=~~-;"nt'~~~~~~-a!r*~~:ll 
because a pracu••lml ....... planning •:~" aaJf!'-~t~~··~·" ~. 
preMnt. . '" -

You are at tap level Pllue ll1ect ane of the following: 

I quit 
2 continue the analJSll 
'help 

: ::t:':' analylla 

(Enter here): 

AU tlat tntmatttM& contma1 . ... 



StHAfIEJl.S_ 

A PESQRIPIION or IHI OUQTIONNAIRE 

In thb chapter, we pn>vtae an overVtew Gt tile itn.tecJ of the, quesfonnalre as 
' 1 ·. . . 

S.l ClaulfJl•r The Fil'lll 

The first step in the analysis is to clauify the firm aa:ording to its activities. its 

degree of centralization and its size. Thls claslifkatian deterlnlnes: -'" _.., t,b .be UMd in 

the investigation. 

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

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

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

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 c:ases, 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 manufactur1n1. llpll'lte purchulnc support II 

feasible only lf 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. evm thoufh the demand for tnd items ii llllOGth and pndlctable, due 



to exploaionl and assembly lead times, demands for raw ....... trlD bC ·llmpy and erratlc 
., ., ''· ' 

. ~ ~ .1 ~ \ 

(dependent). A material requirements planninC •yatlm wtlf;dMiHalt. r1lqujnd. 
,fl .. - ' 

~ -·~ ' . 
Another iuue ii the degree of centralization of: .... deciaion proceu. With 

decentl}tped control ftneral departments ~ .. lar I.ma>. centra..,.._ can result 
- . ~ " . . '\ : 

ind~ COltl. ~Ing d~ts..,.llJr.uka 1..avinp In pa,.,.U. ,~ avins in 
..._;· ; .• \ '. - '.·'" ': '\ ·:·~ '.l' : .... ~~-

' ('- ~~' • - . ~· ' l \ iii ~-- ' -

. inventorf Jnveatment il''pouible whllf there •II an overlap In '-bl6'tt hal'Mlled. Thert '18 
• c • ~-- ·' - ..,_.. 

~IO potential l&VIDga in Ordering COl~·and ~lble dbmuft~\relUkt"C;frOm th~ jPtnt 
. ~·c· "\ '- .... 

ordertnwClf. ttetna. · 

The thkct illue la pnblena i1ze wh~J• ......S In .;. iA the .nucnber tA: 
~ - :i:. t·~ .. . 

) ~ 

items handled by the ffrqt. wid. """"· ............ ol ........ ~ ampal1dt. Mt 
I"'~ '"' -.:. 

' ' 

if a problem ii anal~ It may bt.IOlvtid)nln..., ar by...,,,......., tlehnkpllud 
l' -· ·~ , ~ ~ . 

~ luu8 of aanca*" do not arbL 

There la a :diffenjht problem for ..Ctt· ~ o1 ·the.. buk ~ 
,. '. " - ,. -

~· - . ·, , ~- :-~.- :.. L 

And each "°"""' ln!Oiv• • dlff..nt methodolalJ>'8 .. dlllla. we have conlldtnld on91 
~:. '/. -1/ ~ ' .. . ~~~ p.~ ' 

one branch.al-the tree of ,..Uble attuationl. We -*f 'llt p.).li-.N 'a firm whole onlf 
·. . ' - - - ,/._; •. . ~ '.'. , ,• . 

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

handles a aubstan.l. ~u~ of tsema. :,,~ .,,., ~g11-dd1;,i.1n :ti.. the ,felt of this 

dilc:Uuio,n. 

3.2 The lnvatlJatlon• O.tllned 

Figilte S.I ~tes the undifytng ltrUCture ~lie ~ T~: figure 
-v -· .t 

5'< !·- .,.,. 

shows the kinda or facts that .... involved.~11! the tnvllttptiGn'and ~r ~hip. to other 

facts. A clockwise traversal of the graph will reveal the overatl atructure of the 
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family anr91atlon~ external ~atralnts, p~.~,~~tkln~"p~~t ·~~1~t~ 

characteriltia, v•dor dlaracttrilticl cmta inYGIYed in~-~,~-.~ mcl 
. . •. , ' . ·\ :.. _.,. ·, . ··~,'4.~".\:. ·, · .. ·~ '·-· .;-·. '~ 

autamer demand charactmiltia. 

)Jlnt ~lrinl ln~ctions .are tnv~ r~, 1!',~~~~lt~· a,~,!Jf 

joint ordering ~ .. queatiana COftCllliln( ..•. of ~. Ot .~-'""" 
• ·- • - ~ .. , • ·•. ·- i .r .. ~~( ' :' . . a· ', • '·· ~· ,.-' ·. t;, ... -, , . . . ~ 

Yendon. quantity dilcounta ror mutip~:;~ ~:'?!" .. ~ ~~,- ~,~PJ 

COltl are _c:anlldtnd. Joint mdel'UIJ, T~. w_ll ~ ·~;~, :f~' .~Jr when thele 

interactions exist and only if items lnvo~ved l!' "'-.•nMr!ctlolt• •11!J~.p.o~tant.. J~'t 
. . . ... • - ·"-' . -~.:~f ~; .. ' ·:.~ \~_.:; . .,,,. ;· .• . . . - '.· c 

ord.mg •ppcxt·ia poulbll when lW Involved:'~~"~,~~~.~~ 

Inventory characteriltlcL '.";"1,, ~ ~ ~--:""r ~-;fGf:.~· ~1 ~ 
control. The uw II asked to lltimate t~ nu~ at J~~r:'"'~ ... -;~.~ 

l~'"not in families. T~ .are used in~ ~~~ .. ~J~~l!q ~, ,C~problem Ii~ 

Family agpeption.-~ ~er,ed.P.~_.for,.~111.~,.~ .~ JPiftt.~;trol.!'f 

Items that exhibit joint ordering interactions. But itlml may allo be •qF,~ f9_r 

reportlnf pu~ ~hb ~llity •.tnv~ ~.· Jaint ... ~~. I& lnfeuible or 

not required. 

External comtraintl are tnvtltlpl8d nex~ An ~,.ptui ~-~·~ if ~ 
·• ,- ~ '> ' ." ( -~~,. ·\ ' ;'~ " • •• ," ·,. ''1f'f,.: :• c; '•.- .•,,._ > ,( ' 

or more of a *or canltnJntl • ltonf!-.fJnancAai ~! ~ ~~t--~·~\ ~ 
~ ' A ) ' ' •• ' '•' • ' • '; ~ ' ' • •' ' - • , ' • .~ 

estimate of the number of variables and CORltJ'.&lR~. ~~~}!' t~ ll~~r ,r,rC1,J~•."' 
·. , ·. , ,·i:, " • -• •, . , .riv •','' ' - ' 

formulation (LP). The u• ii uktd to .Judp ~'.IU~~of.~· .. ~ ~ .. ~ 
•• f.> • . ;.:, ~ •• ',.. " • i. " .. · - ... ' . ' . 
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period dlviliona for the LP. (PROCTOR is careful to suggest a horizon of at least a year 
'":·. -· · ;. -;;,, - . , .. :,J· :·r~.): -tr~ ' .. ·~" "7 , ,' _ 

when leuonalitiea exiit.) An aJir.t- plan usually requirea more agreption .than family 
• '.,'·: ··: ... - ; . _._;_- _;r:·'- :.: ."'i·?~.(:;<~·.r '"· ~~-~1-:$!~~~--:~ .. 1 ,.~ .;--:.-, '::+,1:;·$.·~ , 

·~·m otrfiri pt8dua ·~ an therefore conaidlred. Product aa1egat1on 
...... > (J"~-;-; ". 

ii pouible only when there exllt ... of famlliel and non-family Items with llmllar COlb. 
-·- . - :·.: .; _- : '.',, (:·~- ·, - , ._: ___ -·,- - --. ;:--~- -:.:·>i.i'}·_~:-r''•~Di ,~./1~- :c . : t 
holding ~ tad times ind demand paUerns. The .... uUd • estimale the number ot 

~< ~ '.(,. :' :-_ '.::;,._ . ~- ... -~ ._ --· - .. ,. ·_. ;">.>'~-;~~:- 1 "·:')\_~·!+~:.;:;; .-,. ·: •, '.- " . 

prochicf.typei that result from aggrqiltlons; the number of types enters into the 

derermiftdon ot' thl ~of •fiil:ht dlt'i:P~' ·. · 

Prwiad:· anres~dina ar"e CO..Si.hrirtbOih' (o;. the qgrecate plan and ror 
.' ; :·· - ;; •• • , ':,, ~·· •• ' ~ >-. '.": .·,, ; -''.\ .. ;~··"ft~';,,',\:.;;~ --~i ~.t:>\.'~.~ ·>~· ,: ,; . o', ··; ;• 

Hpolting · purpalel. · A d~ ··routine ii nquind when aangationS are used rot 
· · ., " 

1
. ·• ·,. ~c' "''~\ '. ·. t ~ ,.. ;,,. '/,'f '·:'".S~f ~· ;?.~~i..;'h~ ·~ .. :~~~t'.·:.~~,c·,~ ~-.:;::~.·. ·~;~~.~ .. " . 

ptanhing purpoiel. Item·~ ·c:OID enier into the 4-mlnation of a auitabli camponent: 

equaUlaftdft':bt'~o.ai'Uftiia1 .mtJtla#1'cl\i~t~·;~i .... !cal&i;''~-"~;~~ 
··~~,11Ha··aar•-.11.e·~.>·.·,··~,l .,..,.:, ·· 

·Haithi''cltddil'cil' ~~)t~ '~~:ltep:,il to examin~ the lnv~tory 

tlaaract1r1ittcl. ft.- ::.it. 11.ici • ~·•:c,ata~· ····~t.a~~sti~ and order 

·~·· 
c. - ,.' .< . ' ' ,·I •, .)•<--·~'/If!>:-..; ·-~ ~ .; • ,l._.' 1 ' ;·.~ 

The ffn't dacltndan ti vartab9* liad · ttm.1· Md their dtpendepce on order size, 

llUOft and v•don. Special pnadures wm be nquind to cantrel tt.na with variable lead 
~ •. -- , _,, ••. ····'·· ·::- ,,_.-, ~, __ ,. - '.·,:~ ~ _ J '. ~'" .:·.:~~~ft;-·_ ;,~'~:·.:r.. ~"·t,-t.: J;~~lirilUtO, :::.:"' ·-:.~ «C<:i 

times. ·Wheh cl~dand lliMl'ttrni·~ are anilable. lad time forecuting is 

the aPP~· ~(ri'; ,~ ~~i:, ·~IJ;i;.~~-d~~~··~···-.; It '~J ~ 
... ~.~r:~c;/:._\: · .. _;,;: ,,:t:1 ·r<~ t~~·:;~; ~·1.:.: :s-·1:~-~ ;,:~:-~·~~,::.~ ~~. , ·~-""-~/.,~~;: ... • .. :· .. :~~:,.. ..: }·._ ~ ·.· 

possible to predict lead timls by nigraatan or apantfttial smoothing. Certain items may 
•" ,. ~ "· . .. .- ~' ,· - . " ' .:: ~~11: .)!::;,· ... '1 .%:'"./ t·'~ .:-"'\t"-~ /"; ; 

1"vt!.~1'1w·timi. 7ri)ni.'.(IG~~~'"~ can tJ.; ~kd by adding a 
,, __ · · - : - · ... ·.. · ... , .. :-;'.·.' : .,_,: fl','· ; .... ·:"/~~;~t ~.'.;{~~- r~~~fF:c!·;·· ·~' -~Li ~~1-1L~~~ ': J .. "f ,·, . .f 

aaretr lead ·t.m. to u. esd.nate'cit their- liead time • .,, taUna advantage or emergency tead 



management control. ~ part or the lead time inv~u~R~~~, ~tq i~ 

with ver:y long leacl tlma. Imported ltema may ~'~fl,,-!:~~ ~ally If theJ 

~ hif~" ~.itlmlor an_a~ve. 

Anathw ........... ~ ~~ ~fL ~--~~offer dtrr.-t.Prkfl 

and llad~~,.lt m&J. be f~ to•. cllP.~ '""' .~ .. '!!f:"1ftfffl':~h~r. aqa,1"1&. 

then aellct, the appraprit&ll. vtnd~ •. ~PM"~-~ f~labQl~~.af:· ~ o/~ 

vmdor performance u wen u the.,...~ ror: ·~--~-~.,,,. .• ~· f,.. ,.~' .,._ i .. ~ .-. ·~.r:._ 1 '·.!' -<~ ··----··.' ·_,~."'·. - .· ,-_ ~ __ .~, . ·'·" ~ 

the type ~p_racedurea to be lmpJlnMrltal~. If ~~·-~ c;ri~}qr i~ pFttan -~ ~~CJ. 
. . ~ . 

''1 ~~~,.it '!'&1 not-.-~" to~!.,•~"~"°"·.._.,· e11.-1a. b_ pr• 
- ' _.,.. ' ·._. . ,,' •·" .. .... . . t 

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

~·.~-to characMrile .~erilll,~ ~'~.-~ . .,-~-~and to 

determine 'the app~bility or the ~le ~ ~ .. ~OJ~l& .ve. l*'d,~. 
_,,. ' ' . . . - - . -

Ftnt._t~ ~-or ,~ant~~~ ~ _r..,~--·~t J~ Ulef ~ ,~ ~1~ 

m.v~ the ~~formula u it rntgbt YP'7 to W..~~ffOO~"\aP~~gQ.rq_qttrw !' ~-1' 
. - ' . . " - . - _, ' ·. ~ .. -

if ~p COlb are l10t mq ,~11, if th~ ~ti~e "'-'f'litude .~ ,:..;ap· COltl to, i,ap~lng -~, tf 

nuonable, and if • middle range f~g •Jl&lm ii.~\& .~1 E9Q. fqn:nula!,. ·~ 
. -:,' .... '\'_ .:, .·. •· .... '·t~ -~-.. ;:.' . _ .. ~- . . r. ·.,~ >., .• ~. i,· ·. .~ ... !. 

conal~ered ro~, .. •ituattons ·. ~tt~. f~:mtly agr.ecatt'ft.r~~~'!t,luq•?r~ ~~1n•ta~taneou•_; 

nplen~hrnent ~.'The E~_wlll not be~',~ .. ~~ P~ ~-' t~e 
1y1tem sugesu alternate proceduru auch u ordering"9 to,._a_-fl!O.l'thly .~xim11!". or 

~, • : ~ ·,. ' ,. I, ' f . : .·' } . . :· . .~ • . •• > ' ";o • - ' , .. ~ " ,_ • • .. 

CGntlnUOUI control. 

At thta potn~. the overall framework ~ _the ·~ .~ ... -een determined. 
• . ' "- ' ·: --· ! . • " '.- '.-:'t ~: . ; • ; . ·,' : ~~ .'' • 

Pouible annptaona. ~~ proc:edu~ ~-. ~ ~:rat:urea have~ 
. ' " . .. . " . :. " . .. ' .. ., ' •' . ·. ~ ~ .... 



ff 

1,._.. which la buk: to adequate control · 

Fant, ~ or .._fttf and tnnd are exlniined. Ir the percentage ·or 

seasonal items is insignificant. limited support may be'Jtti~. 0r'it only -~·sdso~al 

pattern tklsts, a spettal'tuppott system may itt°id .. uati'iti:j'0ne~tl~I amoothinl with ...,,.., ad~,....... --.1~ tf.e;uw 11 ~,:~''canclrntng the 

anlllHaij ot't..., lndtm ar clafl to compute ftaese·iftdlca" Ii uinll.icf' ~le ...n itM. an 

pretit( It may be tdvbablt'tefotl'lr .UpPcirt wild..~ ov~r-ld. prtOr to the 
, ,' . ' ' • c ~~ ',.,_. __ .,_; .... --:_•_,.;,..f·~·~ .• ..,,.. .... ~ /~i ;~·· ~ .;',' ." . 

dick ...,,., · TM tfPt o1 ·~ o1tertd 11 d.rmAMd ·ff· tlit cast · ot nerace: 10u tn 

a&IYage, storap COD Or loila due to mpping. iblma wUh tr.~'wttf~ f~ with 
-.~: 

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

oblolesence, short Ute) ire ~. the system' s'oJ1c1' ha~d .. the~~ ~fr~t~s a°~d: 
actv..u.allf·wm arreci th. aCtutacy·or tht r~··n .-,,_-ifilp~iij .,r· tr't~ 11 
Mav7 lftve.ttn..u Ill ld•ltdllnc. aupp0rf ProcecluM l .. fd t.e ~~. R•11l:1.._ wdl 

then be mandatory, and It data avaHabtlity lai poo1. a trad~t ·bo~ the ~t of 
, . , ·' , _ . ' ~ : ·--·: ·:o · t • . ~;.i ~; .. !k- ':. . :;.,_ :··, . ,_ .'., : ; . "; · 

implementation and Colt due ID ·poor control wot have t0 bl made. If pfaaatype · life and 

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

deairable. apeclafty if l&ema 11hJblt a si.Ort:1lfe .pin. s..,.;' n.69~ ~ be p~ 'I,.''~ clul 

C category. Iterfta with erratic deManci" will nq~~ c:ontin..o;~trot· It un~llJ large 

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

~ i&ategy ii kt d-.....,. which f--~ ~Id ~ ~ble and, are possible 
. ' ' . •.. - ~ ' . ' -. ' -', '·"' '~ .· ·~"''. -~}'" '.'·~~·~J~·~"'·t,·~· ';, .t ' ' ;', '. -· );"·• 

in the sJStem. In evahiatlftg the rllCeuity or a compantrlt. · tM lyat.m canllderi the UMl"a 



Data availability ii the moat important CGMidndan In naluattn1 the ~UiQ 
• f_ • \.' ~"' 

of r~~I ~pport .lince data 11_~1 to f~ .. ; '~ ~ ~·~ ac leut three 

plannlngh~rt~s of~~.~"· ~.be~ .I·'\~~.~~,., 1~. or 

data ii normally required to determine ....,..I inclka -~~ .~~;~~~;~ ~a,tl .. 

when data ls unavailable, but due to inaccuracies, 1ylt9ln pertqrmance may be poor. 

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

accuracy of records, the availability or back order nanla, the *'Ith of the hiltory available 

and the periodldtJ of the hbrary. PIUible ttchniqutl are d--...cl from answers to these 

questions. 

Thia completes the tnvlltiptions into ayatem cmnpontnta. The racier may have 

noticed that all criteria so far have t.11 factual and have inYGIYtd no blaMa or prererenca 

During the tnv_.ttsatton, the system asks the user for his Judlementa concern in I the 

importance or certain Items in the firm and for hb prti'tnne11 fw the way procedures are • 

be implemented. 

S.S A Brief Summary 

· The questionnaire tttategy can now be summartzed. 

the questionnaire determines the desirability and the f1Uibl1ity of a llt of components in a 

planntn1 and Inventory control system. Feulbllty dcilionl are bued on me and data 

cansiderationL Comporwata are aelected by takinl the u.r's pretenacea into consideration. 

The questionnain ii educational In nature. It pr11111ts the approach for the · 

solution of the problem to the user and cutclea the user in the tnveaU,ation of various 
• 

altematlvea. This strategy ta reasonable since only the uaer 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 M9PE~ QflH"QVllI19l:UWll.,,S;~ 

Thia chapter •tend• the. dtKriptian '!: ~- .S.. .•1: '?.~~I~ ""·'· ~ 
refinement• to· the deacrlption of the prevtoua chae,t~'~·"'' ~•t,vf 1. fDQCJ•I of the 

\; "" ' - ·""'' "·' 

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

In dev,tap~ the ~el of the~ W,tJ~.~-l'.1'ai,•Y ... eo 

make a diltinctton between the um'a mponm to ~,~~ the J~ .,Se,rtved. ~J ,~bf. 

ayatem. PROCTOR asks qutldona to obtain the.,_.., pll'Cllptioll of the value of w fact. 

These reaponaea are checked for corredltm and mnslltlncJ ltld a,'f *"'1 .\"' th.er 1111&1 .bJ 

the system to. detennlne facts concerning the PJ'Ob""'- · 
. ' ' . . ~ t < -· ! - " ~' 

The distlnction stmpUfiel the rep~~ of ~¥ . ....,.~ It a~•-~-• 
" -~ .. , I, • .-- . • . • ~: ,; . . " . ·: :"" 

organize the quatton~lre In r.rms -~facts~-~--~~--·,.. fM .. ...-.. asked .tQ 

de.r-tve these facta. For example. In determinlnJt'-a~ cf ~·:~ ccpts in 
1'~ . " . . • ~ • ' I . - . . '<. • : . • ' . • 

the firm, we may limplf uk the u• if :~hef exllt lf}"9.JA11r ~ ,..-ppJ.7 an Qlwer ... ~ ·· 

can as~ if comp~x orders or multi·it'm -~rders QJJC -~- ~f1'•~ ~~--~e. th~t. ~~ete •r• 

common ordering COIU. In d-.=ribing tM, 'l'l.,.uonnatq, ~ ~ onlJ :~ ~at the •tt,11 
; " t· -i • • ' ; ~~ , "' ' 

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

' 
The distinction haa other impllcattons. The mer ~- ~nre. "~ .~ to a 

: ' I ' - ~ . • ', ' • 

question but he cannot d~ly change the value ol a fact ... ~1 k~"'J fKtl ~ f~ 
: - . , ' ' . ' ' 

re1ponse1, we can mtnlmi&e or eliminate the impact of ch~ea in the u.-r'1 responMI. 
~ . ' ' ; '. . . ~· . - .· . . 



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

reaponae that the averap:MIMWr tit ._.i ~~. d ·JllDni· . .,,__ 10 to 20". If the 

user chanaea hla naponae to .,,..... 20 to 'Mt', the fact that dMre are multiple v•dor Items 

does n6t ~'-~ chanp ·tr-'dle· ulif{ttlpoi~ 11&1 • ~t~';..· t'-~ of the multi-
....... r, ':'. 

By7.nfl.lc.1n1·a dtattnct1on betw8*1"~tadl an~ responaei, 'we·can simplify the 

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

consiatency of facta at the napame level A reaponae ia',;aifi(icf~ thi~d~'ia ~. aniJ tr it 
111ynt£ttclny~wt.a·"Mftl'~~ wtl.''&iiif'l~ii~'' XI +~~,,~1¥.t rrom thele 

,_·. . -:-· ~'. ' 

•:2 Two ar.c .... ., racu ' 
Two cattpriea or fldl c:an II klWirMld ll{t~' ..... Mir&'· :The first. the 

alt! fatt. d~;-lldii';~ of~"''ft~1tA'.~fr~~~ri'11Uaert that lead 

times 11re vlttlbre ot'·Ni:~ ~ti& c'1i;~.it.\;hl .~,.¥~~,~~ vendcira. 

The' i«Gtrd type't.f tict. -~ihi-'ijjt·t ;r•ct:'r•·;~it q1*tin9iai:.i: ~ ... r~dl desert~ 
quanu&t1ve 1n~···w·uwi11r1• t~ ··~~ 1G1!J~1i& ~1.e-· p~~t 

· syttern a'.tad tn· t1'•·d~tt.\1l1i~~ ot:ori.er tieti.rn.l·t7~ 2 ;~·ii~ stii~ th~ length of a 

ptann1nc'h6ttziin, Wt., ·r..Hnber'.;~ ranHtla;pol.IM: . .;7: ~ffl·~ : ~~~t.ge 0r ttelna 

,_ ·-" • ~; :-;.~~ ,-;;.. }. _<1, , ~~" ,\-,· .. ;. ~-, -:~,:t1·.».J ~: . .\"11 "~·;·'."'. d'"' ,,;z~--~'i>·r:~ '-(~r .. ~~cf.J 1:( ,.. -. ' ,,,·,·. 

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

quau~ · .. ~ti.at &fr~~~ clUalitatt~~ ~;~:t~,~~·(it.,,;.; Notice allo that 
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Single or Multi-department 
C.tnM,111d• ~ c.na 

Departments 
0Y.IR~,$pe 
Existence of Item Interactions 
r~-~-~ 
Qpantity~ 
s..-:-~"4tl· 

Exlltence of External Canatraints 
~tonp conatrainta 
SupplJ Limits 
F~~ 
Contract Commitments 
S-p11l .ID~~ 

ln•mtory CharactciUda 
Lad-time Charuterbtkl 

Degne or Variability or Lad.._ 
Depencln:e .. Stuon. Onllrtill and v .... 
Exiltlncl or hnported or IAns 1-1 T• i... 

Vendor~.-.-: .,,, '· 
Exilt8lel of Price Tradeotfa 
Extacmce of Lead Time Tnddfa 

Order CharacttrUUa 

Tp\at·~'-' 
Exbteftce or Complla OnStn 

. Exi ..... " ........... llpln ...... 
Demand Charactm11tica 
-~· 
Limited Sales Seuon Items 
TreAdJ 
Errattc Demands 
Slow¥oven . . 
luuea of Promadona and Adv..aainl 
fuhtonable 1-. 
Item Life Patterns 

A Lilt of Type I Facts to bt Detenninld 
w~.~·dwf'ka 

: ,, 
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figure f.1 does not list apedflc quantities such u the number or pm cent of items that exhibit 

these charac:terlstia. 

Figure f.2 gives examples of ftoupa or tJP* t"facts ·that are used Jn the 

evaluation of components in a procurement syltlm. Type t'fWiCllft·be cNtetrrltned more or 
.. ' 

leu randomly since the absence of. a value for a typ.·t r.ct is not u critical for the 

auc:ceuful completion or the session. A fact may be..,..M1ati.11IW'tfme and ~ted 
~' '-. :- . 

into the evaluation or a component. 

Thia cateprtzatton of facts into two tJI*· ·II'·~ for the model of the 
;d' ·:~ ;-"' 1.1 : 

f.S A Mappln1z The Component• of a P~relllllf ~ett. nd tlae Stratec;r for 

lnYata,at1as tile Plrm 

The questionnaire hu an uftdfrlytnr ttli ~~-·~er figure f.I which 
,. ' ' .. ? ,,_ . . h •• ' ·- ' .,, ;. ~· 't~ '··:_ 

gave a lilt or type I facts to bed•11t1mld·durlllg tMbhlitlptlOn. 'Ytgure fJ s1tows groups 
- ' "t • 

of related type I facts that dlKribe different aspecta of the fimt fattr ..... binl the status 
.-~: ! :~ .. · .. '·.... ., 0 

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

the Joint ordering interactiona of the firm. Facts cancernln( prlci ».a tll!ad time tradeoffa 
.. . ··; . .' 

deacribe the firm's vendors. 

The questionnaire ls structured by combining procedures for determining these 
·' ' ' 

~ .. ; ' 

type 1 facts into tnw1tt1.i1 ldivltt& TM ~Jl'ftt 'Ordering lnteractlona activity has, 

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

1tatu1 of joint quantity dbcounts and the existence of common ordering costs. Investigate 
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Midd~:!:e't!:-"' $pteq1 

Periodicity 
Percentage of Seasonal Items 
P~of ~~ .. ~.Jteml 
Perantap ~ ·1taM:Wlih TNiiaa 
Dai.. A~"11ab$tf". 

Order Qpantity Calculation Routine . 
Evaluation of the Pouibllity ol an EOQ.R~ 
Percentage of Expensive l1'lnl 
Percentage ol Slow Maven 
u.,. Pnfsence ror Abmare Procedure. 

Oroupa ol Type 2 Facts Needid 'rit ~ ~ 
ol c.omponenta ol a~~,·~ 

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

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

will tnveatipte lead time characteriltic:I, vendor c~ and ~er~· ·n.e 
1':~'.rf ., :,r;,_'',-., ~- ,;t.:~~l.~:·'~d·~) ·_:·· 

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

The hierarclttcal ltrUCtUn of inveqate acttvttlea 11 shown tn tigUa, 4.S. Type I 
·' , ... 

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

investigate the demand characterlstka activity, we determtht; ·typtt · 1 fads c:GOcer~Jag the 

' demand patterns for items in the firm. 

The quf.tiannatre II also structured atdUltl!~~.~ 2:.ff.Ctl. ~ the 

basic components of a procurement system. According to Hax's ~Od~J. tbey can 

include: 

- a method for family aggregation 
- a method for type agrepdbn 
- a family-item diaggrtption routlne 
- a type-family dilagreptk>n ~~ 
- an aggregate planning procedure 
- a lead-time f orecastlng module 

- an ordender C ca~~ module. 
-av ot ·l'OiOttM., ·· 

- a medium f~~ 

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

Ec:anomlc Order Qpantity calculation routine. a routine for 1&p1Rlive ittml and a routine 

for slow movers. 

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

conaldera these components. When we consider aggregate lJlanning support. we require facts 

conarntns the percentage of items that are affected by external constraints. the time horizon 
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Invlltipte the rtnn 

Inv...- tlM .... ta af Jhe·ijnn 

lnvestipte the purchuing departments af the firm 

JnY ..... dali•CGDltnJnta 

Jny.,.... tbejD6nt ..... ~. 

lnv ...... the!lav__,.~ ~--g-·· 

lnvettJpte .~lead._., ... ~ 
Inv..,. the v~ ... .....-n'-
lnvfltiMtethe-.\.S;.,.i ...... 

lnv._.lhe~~- '· 

The ........ ol ............. 

r....-u. 



and periodidtJ of the agsnpte plan, the number al product types u well u a judgement 

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

groups of evaluations anulMr activities. When we evaluate. the fasibflty, iaeceslttj· and 

type~ aggrepte plannlne cmnponent. we are·ftlllt··~ltWflJaga.- ~nlng 

component. 

Conalder actlvitlil ·may be ttructurid acc:onttnr tO .,_ta\tenclea that ex lat 

betwma modules in a geneal planning and cafiro1~..-· (Sifflk~e f.f.) From figure f.S 

and. figure f.f, we can • t1llt t1iw1Ua aw tadW ... riifandence between the structure al 

investigate activitiea and tlft .....,..,.,~"COttatet'........ In the •context• of each 
' 

lnYlltlpte activity, certain coftllWadWlt'itl'- ·t;e.·lftilirlU:~ itt' invtltiptlnc Ulilmal 
' 

conltraln~ for example, w'natutally ·tdftllder Ii' ..... p.nn1ng component. a product 

aggnptlon component and a paclclait~ ~ 

The undertJtnr' iilllcture ot t1le -~~ now be clear. Fipre U ts 

an overaH plan for the Inv...-. ofthf f'trtn:''\!Wd'4ii._lttft. plan, type I facts are 

determined. Con1lderatlon1 into components of tht procurement system are initiated 

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

determined. The tmplkatianet hnwJChal'flmat illlidltlfMifi~ 11 nm1ec1 for the 

evaluation of components of the procuretMrit tyltem. We use the tree of lnvutlgate 

activltiel' u the plan for the lnvest.iption or the firm. lnvestapte activities can initiate 

other tnveltlptea u well u conliderationa into camponenta far the procurement system. 

It may seem at this point that the questionnaire ii oompletely hierarchical: that 

individual lnvestipttona may be done independent of other lnvattpttona. Unfortunately, 

non-linearities do exlat. 
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Firm 17atem 

Department system 

Planning module 

Family·ittal aprtPUon~~·~, ... · 

Familf .. agnptlon ~ 

Family-item ~daft .... 

Agrepte p1anninf rautine 

Product-family d~ ~'.>•·':. 

Praduct lllf'lltlon method 

ProdlKt dilagrlptian.1D19 ... 

Scheduling rauttne 

Vendor 1election rautine 

Order quantity calculation. rautine 

Foreauting system 

Medium ranr forecasting 17~ 

. Short ranee foncuting system 

The Structure al eampon .. ta of a .P~t Sptem 
. . ·- . ._,,.., 

Figure 4.'i 



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

module. In dlddtns an a Knapsack or equalization of run out time d~ ·method, 

we examine bath holdifll COltl and ordering cmtL (For small ~;Co.ti or tor lltUat1on1 

where ordering COltl are .... Q)rnpan1t tO lmldtail - .~itan or run out times ls the 

appraprtate dllagnptian method.) Notice. hoWner, U a.a '&N usuallJ d .......... by 

t~e activity that tnvetiptea COltL W1*l order"'I colts are' wed in the evaluations for 

dtaaggreptian, they are wed •wt of context•. Thil ~ 'Wi11 complicate our theory 

only slightly. Its lmplkattanl are d.ribed tn a latlr ~. · 

~f TJpe 1 and Type 2 Pactll Their Impact on StratlCJ 

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

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

Consider some typical type I facts. TheJ Cail clelCribe the sile of the firm. the 

acttvltlea of the firm, the vartabtllty of tta proeuremtnt 1lad times and the demand 

characterlltlcs of the firm's items. These facts influence the strategy ot 'the questi0nnalre. 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. Characteristks 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 Jnvuttgate 
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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 decree of variability of lead 

times. 

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

fa.- 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 linear 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 ....... -

Other type" !'fads are llmtlar. The mllhbtr or tanuttes resulting from faMHJ 

anregatlon detsmlnes If' .. proeldtan -fOr Jofftf otttll'lftf 'ii raft.Uc. But ft 4oes not 

c11term1ne-t1te--pr«edare ratftlltJng ttna -r...-, ktlfori. ;'th, lt,pe t' tact c:ahan'ntni 'die 

possibility of &llftl&tiftl ltema into famtllea determinea the procedure uaed. tr famUy -

'llf'llatlGll II tinpOlllb ... di* ..... hi ii-to lilnp1f liiert tfilt JOiftt Ol'dfrfnc support II, 

lnfeutble.-

We now ne how t1d1 dllcrtptfon at lfpe 1' atad' type 2 racu r*tes-to the 

catepttmaon dttcrlbed 111 9*tton U Type 1 ;.. .1~ *-IY and- by their natUN -

they 'moat be qnllttttn. we· need nor 'deal with ••act" nilmberl"'but with ranges and 

generaltzattom when dldchnr on a prOctdure for ail: -actt~ttf. tri S.teding a proCedure. 

ltftOwirtg W'htft many or t.W'lternl•ia )Rt u·Ulfttu u;ot,tnc·we have• or .,,-itemL 
Type 2 tacts enter dtnatyM mlultmns lhd are by tMlrcttatu~'C,W.tttatlve. To evakaate 

the feasibility or a component to handle joint orderlnJ interactions, we need at least an 

eldmate or- the-pen:entlp di lll!mi" lttvotfed in tht!le ifttnctlOna. 

T,.,- t raet1 never tnnutnc:e strategy. Type t ra&i. ~er. may both tnriuencl 

strategy ud enter Into the mduation or components FOr a ptoCuiement system. Coniader ' 

aptn the evaluationt for the agg1epte plalt -A prO'cedare for dttermlidng tM detaila or, the -

aggregate plan depends on wfiether ntemat c0nstralr.ti ft.:en e3tlst (a ty~' 'l rad). - in 

d«81mlning the detaill ot the plan. we neecr~floth type'2 ram· tutb·-1t the mlrnbet or lthl 

involved tn extertal • ...,....., and type 1 racu d11a ltilh&' me ac:tuaf canstfaiftts. "the:~ 



', ... ,·,, 

klto the .-lectlon pf a ~- fOf an •cti•!J-. ~fll. a tJpe ~·· fJCt ·. ~: it ii. tJpe. 2. 

Responaes are type 2 facts since theJ nev,r enter.~. Into ~---~·,,r a proceclap. 
• • • . • • >' .• ·:;, '. • • ,,, "' ... ~ , '" • ' '. ,, • 

Not.lee 11Jo that.all ev1lua~9111 ar! tJpt 2 .,apace l~B~~~n~, .~'WP• strategy. If 

evalu•ticx:t• w..;e type I facts~ it w0tttld not be ~bk.(01. PJlqG.'I'.9_,· tQ~~t&nue an 

yiv ... ~ wiJb«lUt mftkinJ .~ ••tte. d~~!l .., ,,...,.,~ ,~. ~V~P°°'· The 

d~to,be rnadeu tb~t facts reJtted.cP t.._._....r_ •·:~"annu.;" tht 

strategy ~u-~ ~he acc:ual ,,~alq,UJm• or,, the ~m,nt d~~::·i~ aq p.preg•te p~" ,ii 

~blt!r•ternal ~-.mta .lat.. T~ ~.f~.-~p:,, ... ~.J~ ii acw..U, 

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

~· ''\~ Into'· medium. range f.orecuttn& ~ 

Tbe J:&~ of.~ I u.d ~-~ ~ ~~~ '~1, .. ~nawer,_ A 

~hU)ll ill..• l'llpOllM, ~ affJC& Ult Ya.kl': of l tm. l,·"· .tJPI, 2 .. ~ :Ol;~.~h. It • C~IO 

ar~~ -1.,cype 1 r~ then ~ otbefi f~. ~' ·'" Mlt~~r Kffl.-~nid. dlq'ilJI 

the ~ttan of ~ aarte•.PllJI ~. mv~.,lf ~ ~o.lc* ...... V-.dor 

~fJ..~~Je If mqltip,11.v'8Clara clo nqt.•'-- ~-- t(~J,IW.J affect.a cyp.2 

fact ~~1· lf'. the ~:l ~~ jl uaed kl)h• d-~·tpf ~ JJr .2 f-.ct\(aa ii ~ cue 

with tbe, e.ya~ of tJae,_.I\_.: an._...,.... ~-.>. ~:·U.. ·~· of Jhe 

type 2 fact ii affected directly. A type 2 fact may •• In the ~Ill.,... .•. ,.J 
,QI;. 'JP'· 2 .(~.,_A c;hanp in tba,~ 2 (act wJll. artec;,tht!ilif• ~J 

U Q1yJa1 A•••411* lt•Jrouaelta .. I)._.,....,. •• 
In.the.pre~~ ... dllCribed how ..... ,l_f •. ~~ th•.~iof. 

procedure pct~ a type 2 fact toten only into ~ ·~-- ~••~re. We. also 



As ah example. cOflaiitr lhe lftvestijate lad tlrriei; lcdvlty~ ·'ne proctduf'd tO . 

be used tn the invatiptkin' d ...... an dte d ... of'':v'lttalftlftt of 1tad ttrnes and ·bri the 

status or Mlad. time dtpendericlta.' it ... • V. ··~ .- ciln 11m~11·' deduat' that a 

component to project lead trme trilt·•t be reqltti.ttl. Suppose. ·h~wtver, that;tfi~re are 

YafUbdltle. Lad ttma mlJ ·a.en ~·On .._,, Ol'f &cf• Ille and 'an vindorL Thae 

csependendes·can •w•11 'whln'flad'umel .. ~ ..... ·ti ~;'vencW dlpilWI~ 

There are various approachei to •tectlric a'·~t·td hl.ndlf vartable'lead 

times. A ronc:atUng module Is poutble ir ·teld Wne ~.1~1it. .. 1ot variable lead 

times with no dependencies, a pauible aoMton ls f6·1~. sar~teadliffie'totihe best cunebt 

.umate or the 111m lad tUM. TM1prGt11dute. tar dttWlh ... (t'he ~licy, MCelsftf· and 

tJpe or a component tort~ lead·ttmes ate~ bf;the'Jeld time ~endes. 

Wlten dependendes are at;lent, the· procedure ft; to :~tft.pty ••rftllafrchrchting· &• 

tmpoutble. When the·.aama 'tit~ ts' untrlaWft,··w·bnnot mai'e .ny ·~s. 

We almpty auen that naluatlaftl' c..m.t· bf milclt. MiN'awlptbtect ~ ~ used 

when dependendes do exli. 

In evalatinf dW nec1111ty ot·a·'toNC:uttrif ~ w U. futa 1tke the 

percentage or items that exhibit thm dependendea and their relative dollar value (either 

actual or based on Ulef Jlldllll*tt). The ~~·Oti\M:~btfttf'Of* m~t II 

determined by dte afttta&llty or lead time rilmrds Ind tW~ ·jft, tffe' nbsslty or the 

mm,anent Tht type ot a ~'prOcedure 11 ~ .,, ~·ihl 4.Utb ·r1· 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 tlllustrated in flpre f.5: Ttae .~ble arrow• ahow how facts 

depend on the type l facts that, .. ., into the '*'l•ct.ian of ~- to determinecthae facts. 
, . , .• : : • , ,. '.I , 

Th~~tngle arrow• ahow the-;dlQct dependency of a facf GI 'i~ . that a,e u1ed in its 
. .:· : ' ·, ~ "'·, . ' 

determination. 

Conaider what happen• ~hjft we propoH,1,to cllan~ th~ f&Ft conCerJ:tinC:~l;te 
. . . ~1 . . ' .. 

r ·~ \' , 
' . ' i.'• ' • ~:. ' '.. ' ·,. ,- ' • ' •·,., 

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

~·- ", -·t ' 

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

m~ in which they wa ~lQed. Th. mvlranrnlffat ii ~ined by te. 'fliUts 
r ~ ; .," ', 

of :type l facts tl~t enter into the selection .or pi;oC.idrea that ~. ti•• facta. 
' •. ... / ··' . 

Suppme instead that the ~ of i-,-'f~ by lead dnMt dipendtJRda 
. ' 

la ahmed. The evaluation concerning the eeceuity of a ~t il.directlraffected, when 
. ~ ·- ~ , 

we clang• :th11 type 2 fact. The evfJuatiena concerntttc iji"_-poulbiUty a~d tJpe of a 
~ .. 

component .. ., affemd. The evalmtlarut MClllitJ itll'dl• dtr«tl7 on the percentap . ~· 

of lt4mll af~ by lead time dependlnda ·The evaluatianl c:oncemin1 the polilibili&J and 

type •f a t91nponent have a tllrict "'l>'""""'I on the evaluation of the necaslty .of the 

c:ompanent. . 

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

time dependencies. we can immediately invalidate lfOUP' ol ather facts. TheM t• are 

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

lead time dfP"'dendes were absent. these facta would MVll' have t.n determined unless 

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



varlabt1lty or lead times . 

st&tUsotmuftl-ven'uam .. ~ 1 '' 
vendor· de~den~ .. · leasonal dependeft(lel ~ order size dependencies 

. A (J .. p. JMCinl 

··c 4! D t11147U 

ty.,-iof llid ~ 

'7~ 
poss.l~illty of a . ~ , necess~ of a · 4:- . 

. lead t1,me r;rcasdng ~.; ;. ~d.t.1"1e f~«aating 
'/ ..... ··· ~"". ent. · .·.· ~~t ~.· 
; . ••'\ " ~ ' : , ~ : . . \\·~ 

d•ta a ~llablkty . .. ''.jiol~ value 
I, 

.i 

,· 

A mt1rs_tnto-tp Sllldlon of ti j,ncld. for,, 

D mt1nlnto t# d1tht"'*1& oj'C 
' , .::.< 

Dependencies ln tbf EvalUatioll\of' A F~tlng Componem ~or Lead ;rtme$. 
. FigUre il ... .. 

.. ,•• 

O"I 
·:I\.) 



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

facts· become pout,ble. A new ract mlfht be determined by a newly Ml• ctld procedure. In 

contrut, when w :ctanp the type 2 fact c:oncsn1n1 the pll'Clltta(• al lead time depend•t 
~ ...... 

items, we do not .. lifion the exu..ct of racta thai d.,.cl diNgt1y an thll type 2 ract. The 
,'•. ·-

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

recompute the fa4,t ~ ~~· chanpd type 2 'ft. 
;'~ . ,·· ·.: . "~ '· ~. 

Now ~ the ...... of ·ldiYWla .thi lllCI ID the ~atklft of the 
, ·f . :~";. "..-. 

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

.. ···• "\ . ;·.. . / ;·;. . ' 
d..,..Ss on the ac:ttvW.Qf the f~1 For a ~ Utu&tlan,-... neecl '9'1 invatipte 

·. . . (' ·.. :.. . 

prQCurement lad ttma. 1' manu«acturtns .adi•tu.J nllt, we mua. Atl'flltipte both 

p~t and productian :~.;;... T)ll ,.promlta~ for iMllttptinC ~ dmeJ In a 
•:' :·· "•c?.\ :~,~ ;- I>: )L ,)/""~· :.~:~ 

precll,-ement attuatlon ii to limpf.,..... a ll&d ~ dttermbi•-' coiPonent. The 
..... ~'.-: ·,. "tt /1/ ·,_ 

proqdure ror this activity depeqda'im the varlabflili"or lacJ,~iames. Ifrlead times are 
- " ~ -~:~ ::~ ,,/' ~, 

cona~nt, the procedure ii trivial: fOr varlaltlt ... ~- we cletermlnf the neceulty, 
~~ '~· ~~: :; ~~~~,- ,•' . . u . 

poullihty and type ot ,.....,_,.-.., ... tor ii•.-. The ............ ror th• 
'.. . .,(_ :.. ' 

:.- . ~--~·~ ·- -~ ·1$~: 
acttv• depllld an lllCI timl dtplncltncill. In d..,.tfl•. the ....aty ol ~ campoMftt. 

:~-. ..1,, 

we determine the peramaae ol lllml that are llad time dlp•&llnt.. 

Figure U shows the MqUtnce of actlvtrlll that lad to the darMinatton or the 

percmtage ct lead time dtplndent 1t1mL It ahowa Ulo . .._ facts ... into ~ aelecdon of 

procedura for thm ac:ttvW.. · (Tt.e are i11ultnlld bJ tlM daubll arrows.) We see that the 

procedure ror the detenninadoll ol that fact, but also by al facts that _.. into the selection 

of procedures of acttvitlel that lad to the ~ fll that flCL The mvtron....c for 



. Activity of the firm Investigate lead times 

Determine the tartability · ( Consider a lead time:·cornponent 
or the 1eac1 timea · 

.~. 

Petetmlne "thf"' ~ fl!· ( Determine the; neceaity · 

lead Uple ~ or::~ lead ttme\ ... ·.,·comeP'1.: ent 
',._., 

'• . 
' ' .. 

. ~term~~ the perpnt&fe 
· ot lead Ume depeAclent items_ 

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

0\ 
~ 



the pe~tap .or lead ,time ~ent ~ .~ f~~ ~rtlil« .~~ ~vi~es .of .t~' 

firm, the variability or llad times and ~ scatQs of ."9d ~ .,....~ 
'. -,. - . .( - . : -. ( -.,;, .. ': ' . ~.- . - . ;:i·f'. : ~- .- ·' . ~ \.; : .: ~· 

A type 1 fact can appear In.~ •·~~°!::;~~~.·.-~;;tm.2 .t~ . . . . . 

These facts can be inv~lida~ by ~ tile_ !JP IJ~. BJ if!~~~~; trpe I .fact. ~ 
•· • ·. •,, . ' . • .• ~ .... ~ ~~ - . . ,,... • ' 'l -i-·< •• - ..... , " ' , -

New facts are now pouable Unc:e dtff..at prDClduNs •J now bl Ulld. C'-rlJ the side 

effects from chanJlnr a type I fact can be attnliff ...... to ~t, .• revit.?f, of', "" 
. ''':f\'. t ' · .. ·. f 

session. In reviewing the ...aon, we~ the...._ of alt factl whole •yl~tl 
::~~~ ·: ',- ,. i >" '. ~ ·-~: .>," :: ·~ .. ~ 

have changed. (Thts d~ not .'1J "~;~ naa,t ~:~ -~,-·~! ~...-mtne new 

facts that appear In procedures that an now llllCtld. 

It ts u~llJ ~to ............. ~~·~~,~·~ :~"8 2 fact. 

In determining the effect of a change to a ~ 2 f~ .~ ~.},ack, t_h~~ dir~t 
·, ' • ' - .: ' ~,,'· '. : '' ~ ·.- '" '';;. ~-'' ' . . . '':; « . i •• ' • .: -· • 

dependencies to find an facts the dfPlll;d ..... clincdf. ~. ~'On ,this'~ 2 t,acc. 
• • k . .; ~- •• , ! • ~ ' I ·' . . ,- •. i. (' .'~.i ~- ~·· ; IQ Jc,•.,;\ ' I., ' , • 1> •>. ' • • 

Thee f~ can then be a&ed aa:onllllJ to their. d.,..d_.. .and.'"'. ~pu~~--
- ' : :-· -~ • ' •• •• ; < • • -· ~ : ~ ' • <' ' " •' ' 

F~. example, ~1 type 1. facts d.epend cliftdlJ ._ . ..,..,.,t:-~~--~!- .. ~-2 facts. We 

~ert to the type I cnr,e ~un ~a ~1':.~.-,1 ~~··in •-~~p to• 
· .. ·,, ~·. -~ ' ' ' 

type I fact. 

We mentioMd pnvloualy that n~·~~,~~ .. in -~'If;~~ Sqp,. 

that while t,~v~. ~ •"'1Clor ~-·~~-,~~of multi· 

vendor itema. The_ .. vtronment for the •tua rA ~---.,,wt".~ ~·· .~ 
' ' - ., •• JI : •• ~·:. -. ~. ·"'"·. ' ~;;. '•'} ., J " . ·. ' ' ' . . ;o 

fact ~tnrs .the .vartabt~ of lead ttmes. . Q1-J~ ~;~...- ~'~ ~~ s:ecanll• 

of the_degre;t of vadabllitJ ~lad tUnes. _T~.~ ..... ~ .. ~_.,,,,.I(',~~-
~ . . ~ ' , . ( .. . . 

---· -------~-- --- -----------------~---
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vendor ltema is determined • .. t of context•. The a1vlranment ror thb fact would be correct 

if the fact was det8mtned. duriftc the investigation of···· ~dfL The prablem is 

solved by ....,,in, .. apb environfnlllt ror"tuu that:~.:; detenninld out of context. 

The value of aucf. a fact 11 ailumed to d4ipiftcs cM only the explicit .;nvlroftment and not on 

the campUted erlvtranmmt. 

t.8 Aatl Other Thl911 

f.SJ The 8Ulc ActlYitlei 

the questionnaire. 

· ·Th~ basic. activ. ·an the queationnaire are: tnvlltipte, determine, uk., consider, 

check, anti. explain. Nott(;. that wt have ho acd~tty f.,; evahaauana. I ha~ cholen to we 

determine for thll purpose: to evaluate a component, we actual~ d-1ntne t~ evaluation of 

that comp0nellt. Each activity dtpends on iero ot more iyp. I facts that d*rmlne the 

. pnadure to· be used for its ~ecutton ... 

The procedure rf>r 'allt is trivial Aslt merely prmnts a qu- to the mer, 

checks the answer rot syntactic c:Orrectness and ~. an~f Uierts it into 'the data bUe 

with the correct environment Ask will not reuk a question j( it knows an answer and the 

answer Is stin V&tld, ... ' lb environment Is attn ~. 

The proaidurl for a aete1Tn1ne eonlllts'ot' a .. ot meth&b tor determining the 

'lalue'ot a type·1ofatype2 rac{ Lli.e'~k. dete1~ w&i;rfut'~ the,daea bue<to ~if 

the fact has a va1ld value. Determine simply alts if a vahcl value existi. Other~ise, 

damtne ttta' lath rMthod until It dttermines thei .... or' tile takt:J 'betermme Werts the 
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......... ftJue of .tw..,. .. die clUa -·-~·..,,..cl . ..C ,dtf;~ ~ dl~-

deplaMftd& ,...... ......................... ~ ·a...~anctall r~ 

verify .that a.,...,.... ·6' . ._._.., ~ IM p].,fJlt .... '''"'"~oqrp •. T-, , 

NCOYSJ hraa·...,..te11nq •. ._,....., . ...-._..,..•-•~!.,._~to ,chance a 

previous response. 

Consider v.-. ·tVa...,.cw iftto. ~ta. . ~ ;P,~~~re ~ i. Hit or 

~.acttv1ttea rar racsi ~,t._~..._-. .._,..,.,.,.~~~bilitY..r 
nec:euM.y . of the compopttL . l111eat&pte la a .. f1f ~ 4f81~•· _CC1J1li4.•~. aa(j 

invmtpm actlvltiel. 

Explain ll a limple ~vity ta. ~·. ukJ.Pfp ...- If ~-~ an exp~~ 

and if so~-~ text. lxp~.can a. tnvoked, bf 'DJ ~If·... ..;. . .· 

i.8.2- Factaaad TJaeif. Rtlatlu te latitia 

We have di1CU•-' "'8 .baste .proc:eas of ~IAJ t~ Al ~,.., ar:e pthered 
- - ' ' ,. .. "- . . 

department. there ll no confualon since each pilcl of lnforma• Mt~JifnllltaneDUJIJ to 

the firm and the cltparem.t. But w1- ~Pf*l•.lf _. _,. ~~ departments? 
t'. ,.- ·' .. 

.. When we. tnvattpr. tl_I!! d~.flf a,ftrm. wt. IQYl#jpte.ttietr inVl!f'ltory 

characteriltla. We -.y Ulll1. .far example. tttat ..... ~ f( one ,~·~t and t~ other 

are variable. 

---- - ------- ------



._d times· cmrl!!·d~ Wt·WOllld like to·1i*'•t M'•eptlOtl of ................ 

owr memben or' a •s tn oar cue. ttwe·aeua theVflf'~ diftattrnenu or mef'tna:. 

The aggregation may be defined u atoitJUncdon erw· ... ·~~ ..,..Uty 'fll 

ttem li&d'·ttinils. · ~/ct-.;lthe dVidll·W.r111 pt•n•11·1• ptrf«mtnc more. 

apecialln4"~ Par...,.... ·a fact ...,...._...,...,.of,._. &tMu:ot·• 

deputrhlllt ·may w thClaled ontt w·ttw.,.nmlM at•lll• .... tt•H• ·plidlftt fll a11 tt11111 

ot the firm. 

We can tmp--.t tlMle. idm'-by·rcaplttftr1Mt;dlettere·tWo·a.tc types of 

1nvest1pteatttvtMea·1rt•~ w.m~•...,•• •·•-•_.. 
whert effttty' is a ftttn.'a ~t W a·fttm, or a:~ dilpirtmiftt II the famt. We 

may also investigate facts concerning these entities. We tnveatlptei t•'iaampie~-- the 

lnvmtory'cha~ or. tPtcft'Purch&stftc ~· 

Entltltl can be,~~ iflto a tftll• di hllrUdty· that c0i1 .... at a very 

agrepte level to the atructure Gf the investigate tree. lecawe Gf this structure. tt ts poutble 

to implement the questionnaire without puslftt · YarUtiNt: -Jit '1riMfffittng>a ftttn, 

PROCTOR fltat identitlea the ,arm:_· Aft fatu dtafl;. ··CfdtrtllW!d durtft' the investigate 

the fltm acuvlf1 ate usu•raecf to refer' to th'fs firm urire.; Whputtt1t·rel*tenee- a fact 

c:orlc:eJ ntng anatbtr enttty. '! · 

· Whtle;ln'featipting tfW firm, we may In~ a p.iitflulng ·~l AH 

facts determined wtthlh thla attivlty ap·pty' to tlat departlM!ht~ ·•Wtteft ·we"'complete the 

lnveatlgafion of the d~ we alatn vse the- f'irni a ttle:"d.t'aot f!ntlty. At the firm 

level, we may ref'tr91Ce facts mncernlng each of iu departments. 

In the Uriplefrienmtton, lcomtdereid tlle ta1I With .e firtit-l:nd 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. 



CHAPTQI 

lMPUMINTATtOH Or'ntlMOD#L 

Thia chapter describes the technical detail• of the· implementation of 

PROCTOR tn OWL. Readers unfammar wtth OWL are referred to the article by 

Hawkinson for a descriptlon of the implementation of OWL In LISP and for a summary of 

the terminology that we uae in thll chapter. 

&J 0Yeniew of Tlae Implementation 

Conceptually, PROCTOR lnv•tlptel a firm by making a top-down left-rtcht 

traversal of a tree such u that in figure 5Ja. Illustrated II the tree for dltermtntng the 

status of emergency lead time restrlcttons. This tree II not prestored explicitly tn the OWL 
I 

data base: the tree varies dynamically according to what PROCTOR krlowL Ftgure 5.lb, 

for example. shows the tree u it would appear If the status of emergmcy lead times and the 

status of emergency lead time price incnasa were known. 

The tree grows when a procedure for an activity II selected. Fc>r a consider or 

lnvesttgate activity, the procedure is simply a list of activities to be executed. TheJe activities 

become sons of the qtnal activity. For a determine activity. we may have 1r1eral methods 

to be tried. ThlM methocb have activttits which become 10111 of. the determine activity. The 

lowest level actlvititl an uk and auert; thty form the leav• of the tne. 
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Determine tlat status ot "'*l•ICJ w·t1me l"lltrk:daftl. 

~the •tu• of emeigthij 'llM! tkrils. 
Alk the atatua of. .... ,~~. ·. .• . 
Amtt·di·.,...... to....., di' ..... c1-e1nerpncy lead tima. 

Daarutne the ._.or.._.., 1lld time qGlnbtf ~ · 
Aak the·-"~, llld .~ ~~ .· . 
. Altert t1ie l'llplli1t 'tb .. .Utnl.'ttifttati• cir~ lead time quantity 
natrictianL 

DetenNne the ltatUI " llMfllllCJ a.cl time prtce Jncra-.. 
Ask the ltatUI" tmerpncJ llld time ,..... ~. 
Alme the ........ to .... the ..... " .... .,,~,,,....,..~ 

Aaaert that~ lad_ time~ are~ .. 

A Portion of the ExlCUtlan Tne 

Detlrmine the atatua or --cw1 lead. time ntatiCtlonJ. 

Determ~ the atatua of emerpnq teed.~ .-nctg ~ 
All'·o.. atatua fl em.pncJ 1'ld time quandtJ ••ktilnl. 
Auert the rapon• to ming tlJI _.. or . .,....,Fl lad tllne quaaUtJ 
reatrlctlona. 

Auert that .... _, lead time ratrietlonl are preaent 

The Execution Tree for a OiU.,_ If'-• 
' '·.J ' ... ,'; ·. 

Fiprellb 
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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 topleve1 

mode, the user may request that PROCTOR dump the data base, change answers. print 

evaluations. or enter analysis 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 analysts mode. 

5.1.2 The Basic Execution Cycle 

At the beginning of its cycle, PROCTOR selects an activity for execution from 

an n111t trtt. (For purposes of this overview, we wm 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 prntqutsttt 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 CLEAD-TIMES EMERGENCY)))] 

the next activity. PROCTOR resumes execution of 

C <DETERMINE CSTATUS CRESTRICTIONS CLEAD-TIMES EMERGENCY)))) l 

once the status of emergency lead times is determined. 
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TER 
NALYSIS MOD 

OET NEXT . '. ta,.tled 
----~---~------~~___,.;~ ,ACTIVITY 

TRY TO SA."l"U!ili!W:1~·· ..._.. · i{ ~·4 · .. ·· 

-.. PREREQJJllJTE 'SATISJPJa"J'·'!l :'::": 

...... , . 

MAKE RIADYm. '.';;· 
EXECUTI: 

,,.,, .... 
-'/ <.,u :: 

\The Buie Execution Cyele of PROCTOR 

Figure 5.2 
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[(DETERMINE (STATUS (RESTRICTIOHS(Lu.D-TlMES EMERGENCY)))) 
PR.EREQ..UISITE: 

(HAVE·DETERMINED (STATUS (LIAD-TIMES IMEROINCY))) 
... 

[(:(WHEN (STATUS (LEAD-TIMD~IM~ODICV)\~ 
[METHOD: (ASSERT '8SEN10Jl : ' 

[(:(WHEN (STATU<~~~TIMES EME~ENCY) PRESENT))) 
[M&:fHQDa&. 1lU$1NT) 

.• (QR.e,· . ··~. . '. 
. (a.TATU$ (Q.UANTITY·RESTRICTION 

~~-IMU~CY)) PRESENT) 
(STATUS (PRICf:-~E 

. (LMB-TfMD.°tMBGltlCY)) PRESEN't')))] 
[METHOD:2 (ASSERT 'ABSENT)· ' ' ' 

(IF (AND:: . 
(STATUS (Q.UANTITY .. R!STltfCTION . 

(LEAD-TIMES iEMEROENCY)) ABSENT) 
(STATU$ (PRICE·INCR.ASE 

.. : · .. ~(LIM-TIMdWIRGINCY)) ABSENT)))] 

EMmt~~~T.~~w~·r". · 

[(: (WHEN (STATUS (LEAD-TtMa'!M!IGINGYlUNKNOWN))) 
[METHOD:: (ASSERT 'UNKNOWffl]J 

Activity and ProC:eclurel>r.W ~'the Status· of' · 
Emerpiq.144 TU.It~ 

Figure U 
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Detennln~ ~ ... ~~ 9f ~ leacl ~ ~... < ' • 

· Th~r-prereflldte 11 ·tflat'tfle itatUs at'~ ·Mad times be determined. 

~ln•,.::tus of lmlfl.JI~ ~F','"' ~1;~~ ~~ ~ ........ are P .. ~ . . . . . - .. · " . . . ·~ . . . 

Method 1: ~ .. :~~t,~'l.iw~'l:!rif, ~came quantity 
restrfctlans·are flt•** or · ·. · 1ln* · · are pr..-nt. 

Mwthod ·1: ~ th•i tfiiy lrl 'aWilnt It .• W.cy·Mid time quantttj' 
reatl1ctiona are~ and "'*ltlKY ~- ~;-"~r~'"~ ;!~~~,; 

Met~od ,s: A~wt tb•t.th•,.~~~f ~(,:"&.l!lf. ,_.,_., quantltJ 
ruttktion• and tt.i·'atatul or ~~§. • diMwjittti· lna.aaea ta 
unknowp. 

D~rmlne the status ot emergenc,J ~ ~~. r~~iOf'.I,, ~l,'lenJhe 1r.~u1 o~, 
ernirtlMJ leMI umel11 untnown. · · ·. ·' · · " - .,J};, .. 

Method: Amrt that the lta&UI ii llftbQwn . 
• ~ . 7 '~ : ~ .• . ·,' ~ •. ,, 

1n1uah v......_ or·t11e ActMtJ rw·~ •·saat0a 
~ ~WJ} ... tnt.ll~~ ;•, 

".~. 
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Suppose now that emergency lead times are known to be present. The 

prerequisite is satisfied and PROCTOR can select a procedure. Procedures are activities 

that are specialized b7 a .. 11"'7& ~ ~ predk&te ~Irie u..· .~ i' (..is .. th&t are in 

the prerequisite. PR~TOR ~ 

c' lDETERnt~T~~~~~~\\: ;~lff~~J1J,, 
u the procedure for determmtng the itatus of emergency IDd time ..-.,lctions. 

PR~TOR ti now radJ··~ execu~· .lt:~Jbe ev~t tree to show that a 

procedure has been selected and that .. cixecutian Jltl scartecl.. and ~ o~ procedure to an 

interpreter tor detenntne atttvttlei. 

The d~·tnterpreter .Xecute.''tnethodl or· t"' ~~re >until one succeeds 
' '., . ~. ' '' ,, - '. . 

in asserting a value. Notkl that a method may have an opttonaf eondltion: a method ii 

trild only if lta auod&tld ~luon la true. Hottel allo Jbat it la .psible that _a fact in a 

condition might be undetermined. ~· determirie l~~ can suaptncl the execution of 

an activity to r~ .th~. PRC>CTQJ.l determine a,n, ~in-- fJCl, (The event tree 
.. > ' • " •• t· - _ .. ,,,, 

proves useful for saving the state o( execution Ot the IUlpll'ldtd procedure.) The determine 

interpreter continues execution once such a fact hu been determined. 

Let us suppose that emergency lead time price restrictions are known to. be 

present and that the status of emergency lead time quantity restrictions ls unknown. 

CUF (0Ru: 
(STATUS (QUANTITY-RESTRICTION CLEAD-TU'IES EMERGENCY)) PRESENTJ 
(STATUS lPRICE-INaEASE lLEAD-T111ES EnERGENCYU PRESENTJ J)] 

evaluates to TRUE and PRESENT ls asserted as the value for the status of emergency lead 

time restrictions. The current environment and the appropriate direct dependendes are 



' ""'-·' ,, . 

11 

record-1 with this value. "' \ .. ' 

The event tree la up(lated to ref~t..,,\..., ... 4" 91.~~ •ucutkm of. tlae 

d-.mtn~ *,CUI of -.rp11q .~ .. ra&Q~ .• V,\Cyt~ ""'-....--

-~2T"e .... R.ep~;f•Activ~~~· '..·• . 

PROCTOJl's ~vitltl have ~e suqe ~~!: 1i°lai1Ja dl .. ~Qa'4d bJ 

t"e ex•mpJe of ftpre U.uad the, f~~-~·~ 

C (I NYEST I GA TE (CQNS~J,tfTS UEPA,f;l:rrtQT ~~ti ) D'IETH001 - . .. - - . .. . . . - -

. ~~;: ·fmt~~-=:,.;,, 
(INVESTIGATE (f~l~-.cl'li~tNGJll . 

~=;c~~L~r--tijt,"tpAstrc11111 
UDETERrUNE (STATUS <RECORDS SALES))) 

DEPENDENCI ES1 NONE 
D'IETHDlh (ASSERT .. lfQIDf&E . l.sK lSlAJUI,,~,~ ~J))) J) t 

; . ·"" ~ . : . . . . ' '' ' .... ~ .... ~ 

An activity may have optional p~.~"-~«~tes. The 

prerequisite ls a con~nctton of.~· that m4l,lt be ~.,M• Pll9GTOJl can select a 

p~ure for the.activitJ. The~ spedfJ, ~ ~-91" If~. cnti1lt el~er-.. tHI 
., . 

determined or known. 

for example, states that the status of emergenq _._. _ .... ,. ..-.ve a, .Jecal value Of -.~ 

unknown. We use HAVE~~Tf,Rftl~ ffl ,t~~ .... ~ ~ ,,_...,.,. ,ailta to 

.,cpUcitly handle the cue_ wbttua.t lllCJ.I• cl .......-er)•·~' .~n •. ~,...ercton 

can alao specify that a fact muat be known. In thil cue. thil IMl.:•• a..n •• .... value 



before a procedure ls selected. PROCTOR tries to satisfy the p~ulslte predleate by 

detwrmlnltlfthe.vatuesur ~·tam' before Mlittlng a proct!dure. 

Tftedependency mttbate'.pectfies an expfftlt mvtronmmt for an activity. It 1s 

a conjunction of type l facts that can be used to create an environment to override the 

general environment mechanllm ·delct..W~in a1apter 'i. ··pl0C1"0tt Ck.-1111nes the v•1ues 
OF alt rm. tn thf irplldt lft'flrOrnent bftre tt'eJtlcutes· ln UtMft. JI\ the abOve example, 

we state that the status of sales records· 1lu no cl~cy. TliiS fad does not have an 

explicit environment and doS ....at' hWlertt a gtnetai WIVirilndtent 

A procedure for the exC,Utlon of ~0,acttfjJJQii'fit'.~,U- ~Vlty .. If or a 

•lln sf*laltzatton of t~ acttytty. Jn the example or figure ;ts, 

[((~~J::USl~"rtUiiqpalf='-·=ti~>J>>> 

must be true rOr t1'b Wherr'~tlzltton to be letetted., 

!ach wt.en~~ of afl acdvit; ~···f~ th'e'adivtty itself can have a 

method. A when Speciauiauorf lnay inherit ·~iana :~hod details from its parmt 

activity. Thus. for situattons where only I or 2 when speciaUzationl need'splcial.methods. we 

define these when S):iedau~ ind ·Wt· Other c:lales 'i1le thi mlthod of the activity. An 

acttvtty··neec! not have anj •"*' Sf;edaliiattons. ·.·· · 

CUNV!$TfCM'! tCONSTMttlTS• ;10EPMTfaT. ~ING))> i 

ts both an atttvtty ttld '& priiidure'fot thf a~vlt)'. Nottahhit ft ls .,. err0r if a procedure 

With a meehod Qftftot &' selltted. 
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U Data Structura Used by PROCTOR 

PROCTOR uses several data structUres durift& ., ..,.. 'I."• U4 the 
r•'. -;;1 .: ; ;: . ; · 

nnt '"'· the naru, '"'· a Mt . or m"1onlftlftf ~· -"'·~ w•rtJ. ~ Thi event· tNe 
~- " ~ - "< • ,' ) 

controb the execution cycle or PROCTOR; the ellUty taw ofpnb.a racta in the data base 

and relatea them to th• rtrm and tu purchwnr department; ·c~-·~ tree·and 
' "'~-' .,., .,. , { 

used-by lattice are ulld in the change answen pnadure. AU ltrUCCUra are implemented in 

the OWL data base. 

..-: ·. 

5.SJ The Ennt Tree 

The event tree controls the execution or PROCTOR. Plpre Ua and UIJ; thaw 
' ' ' 

a portion of this tree u It mtcht appear duaiftf ._ . ._.., the ........... a.ltraintl 

activity. (PROCTOR hu Just determined the 111C111kJ and feuibiUty or a compllftfllll'. to 

handle these interactionL) 

Each node or the tree correspondl to an tvmt or the ifttllpnllr ·which in' tum 

corresponds to Che extcUtiaa al an ICUYltJ. The, .-.,JI . ...., llnkllt to make possible 

upwards and downward trav~I ~ thtl • ~· auXiliary lllU;kL 
• ,j 

There ls a continuation attrtlNte UMd--' widlf ..a. aade ot the n•t tree. 
. ' . . 

This attribute b a LIFO lilt of activities that must be alCUCld 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·'-r• change an1wen routine. 

PROCTOR maintain• two pointers into the ev•t tne. TOP-EVENT points to 

the topmoat event of the tree. Thia event correaponda to the activity 

--~---- -~ -----
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[(event 10) 
calling-eventi: (event 8) 
· callld aw:auatd: (9YtMllHlftnt It) 
activityi: (inffltipl9 (cmutr&tntl (department purdwtnc))) 
~t:<•fldt--atna'• ... I))': , .. <••...- ((canstralntl ~~- purchulng)))] 

' - ' 'j > ~; ·: : _- • ; • " • •• ' '· ~. • ~ 

[(event 17) 
calling"'8Yelld: ( .. 8'1t IS) 
activitft: (determine (evaluation 

~nn ii lly-;{tJUlnt<COMfHJft4111t (handle ~'~ini»»>> 
procedurd: ((determine (naluation (necesstty (1,_..-campantnt 

(handll .......... ...,,, .... !:· .• , .. ,.,, 

(when (scatua (conltrainta joint«derlng) pJ'eleftt))) 
selectian-valaesl: <--~ti,....._ • ..,:.;· · '" 

(((d9partment purchuinc) IX(ttrm ~aion. 0))) pawnt)l 
" --- ~,J_ • .- ( ; . ; ~ ,·j:.: - .. 
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[(event 20) 
ca1Ung-eventi: (event 13) 
activity&: (dtelrmine (evaluation 

(teuibillty (ayatenH:ampone (hanclll (~ ja&nt-ordering)))))) 
procedurd: ((dttermine (naluation 

(tlUibtllty (tJIClllKGlnpOnln ~ .......... ~)))))) 
(when (llatUI (cionatrUa~jllnl ( ... -.> prr 1 It))) 

selectlon-valued: (atatua ((GDnltrainta JaUlt-clriltrtns> 
(((clepartmmt pun:hulns) IX(flnn UC-don I)))) present)] 

[(event 2-f) 
calllnl-evenr&: (event IS) 
activity&: (d-.ntne (naluaU. 

(type (IJlllnHXMpllttllt (hanclJe (camtrain" J*t-onlmnc)))))) 
· procedurd: ((decennine ( ... luacton . 

<cype <•~ <handae--... ~»»» 
(when (lracu11(constraintl ~ ,,...c))) , 

selection-valued: (statua <<-...-~ , ;·;~ 
.............. ..,, IX(flnlt{IJ(J 111..ail)))) , ..... t) 

cantanuationS: (mlthod (d1111• ~ (&p Cit••,.,,_. 
(huidle(GDllltratltll~)] 



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 



points to the event ~ ~tly being e,i,ecutecl. ';·'·, 

The event tree 11 uaed primarily to aequ111ce actlvitle1 for execution. The 

activity to be executed next 11 always the first activity on the .. c~lllY;!'lc»n of 

CURRENT-EVENT. Otherwise, if this continuation is..,~ ~,~ff~~:~~~kf·on the 

continuation of the caJUns .. event. The "'~ D .~·· f~lt!¥,,f'.~1 }!~9Jl naches 

TOP-EVENT. PROCTOR. .... ,., ..-Utns tO fht~~i .. ~·f~'.~.~ ih~ 11 no next 

activity. 
: '·' . ' ' . . 

The event tree ii pruned whenfftr the ....... f1 1 an' eY~t fa. tori.p11te. Thus, 

the eventi ftnkt!d· ·by· 'dotted":Hr.ti tn rtrur. :1.Wrdcfn~ 1 eifl~wh~n w~ execute 

c IEVENT 24) l •. A avid event tr11 may have blm UllfuL .,man, an the .-ncron or 

1Xpl&nati6ft1. We f*.~ •. thanhet.-. ta0"1Uf*'llt~~i~ la•mc d.. comp• 

tree. Tli•1°dettctencf dn be oviraMM:'(ttte·ttte ~..illy··~ ·by. r~puttng 

Each node al the event trll may haft act,1~) ·~ .. ~·~·· ii 
, 1 :, ~:-<~f't~'' 0 ~<. ~-~ -~..:_~·r ·;·~~·:·~~,··:~·~ -...·.· ,, '.,i 

an •instantiated• Ulll1ion cancerniftl the valqa ot .• ll--1"""1flid ·~ tbl +tion 
: .. > ' ' f' . ~. ~ ' ~ \ ' ' ~"" . ' .. ' . ' ' 

of. a. P,~oc~~re f~r t~• .Cl•.ltJ~.-; ~ ,~lcm ~~.,,.I,}~ J:.~lfrJIPq " tllft&ntlatlon.) 

~~v~haes are.UM!d.a, tbe~Qf,~~~ ""')~ .,.,,~ bJ.ye .a 

dependency attribute that lpldtiel the aplkit MYUon-t fS ~J~~ 

ll2 The Entity Tne 

Entities ¥1 o1p.-.i1n .d\e. •• wwllLda· .. ~-••,.1'ilfU,..~ mtitiel 

and sets of entities can include Hllions, a particular........_ ~1flmttd•• ,... .. ;_. 



particular firm or a ..... the departments or a firm, the purchaslrig department& of a firm 

and a particular purchulng department. title ate ~ ID dWt .. 

CSESSIONl 
USESslON Ul 
UFI~ (SE~l,°'4 ~))l 
CUFIRft lf ndSION U)] 
UDEPARntEHT UFIRft U (~ION U))l 
U HJEP~t 1PllftcHAStiifUFIRtt U ,·sESSloN U JJJ 
U ( <DEPAR"(llEJtJ: NIQNlelit 1U lFJNt .ii 18gS~ON 1U U . . ,, - " . ~ ·' . ' . \ ' , :~·... '. ' . . ·' ~ 

Ftgure 5.6 shows the structure or a let or entitles for a hypothetical data bue. 

P~OCTOR rnai ..... a pointer <~cu.~r-DtTJTY).to a node in thb 

tree. CURRENT-EJ"'TITY i~Jhe antUJ ~r ••t of "fttlt4es th~ is.~9r~ent~J uade}' 

l11vestiptiC)l1. 
< j.-" 

. A nn. ~tlty can be~ ~h"1ff~. 1:JQCTOR .-...:utes.y ~--- entity 

activity. PROCTOR.._ ~n be told to lnv,stlp~ la •ttt7• to ti,a••tcate di! entity. to 

investigate another entity or to tnvesttpte a let a{ entiti& Son,.Jr,1..,..,- are: 

UINVESTIGATE (F,IRn A))J . 
tllrMsY,lfATt 1Ftfll 1f£1 u. ;: 
[(INVEST I GA TE (Fl Aft ANDJIERJ )] 
ttt fMSt 11Ait'•1b!PMttlWT 'f:Hm> n. 

The new entltf ii .... ~·both tht CURl.ENT~!:N1Tt'Y and the investigate 

aCtfvlty. Consider figure D. 'for a CORIENT~ENTtfY: Or i I fFIRtt l) :(SESSION' 'ti J J 

and an investigate ac:ti'flty'Of 

CU NVESTI GA TE UDEPARTIENT MCHASING> ANOTIERJJ l , 

the new current entity will be 

H ( (OEl'ldm9fr PURCIMIM;J' 3tt WUif u (SEsst Off' h rn .. '· 

CURREHT .. ENTrrY "*LO . 



'[SESSION] 

/~· 
[(SESSION 1)] [(SESSiON 2)] 

t 
[(FIRM iWJION l))J 

[((FIRM 1).(~ESSION 1))) . [((FlaM 2XSESSION l))J 

1 
[(DEPARTMENT ((FIRM lXSESSION l)))l · 

1 
CD 
U1 

. [((DEPAllTM7dlAS~X~~IONI)))]---_ . . . 

. [(((DEPARTMENT PURCHASING) 1)(($RM !)(SESSION I)))] : [{((DEPAltn(INT PURCHAIIN0)2)((FIRM IXSESSION l)))] 

A Tree of Entities 

. Figure 5.6 -

' j 
i 
I 

j 
i 
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[( UOEPARTrlENT PURCHASING> 2)( (flRtl l>ISESSION 1J J JJ 

when the activity CUNVESTIGATE UDEPARTIENT PURCHASING) TI£) JJ ii executed. 

(We find the moat recent purchuin1 departlMnt innstipted.) 

CUNVESTIGATE UDEPARTIENT PURCHASING> AUJ indicates that PROCTOR 

should find the m~ rtcent purchasing department tnvesttpted or else create a new 

purchulng department enrtty. 

Theae ld«as are easily extended. By specifying selecton such u all, each. first. 

second or previous. it ii pouitble to implement Inv_.... activities that inv._.• sets or 

that iterate through members of a • 

The CURRENT-ENTITY must be reset When an tnvesttgate entity activlty 

completea execution. When PROCTOR cr•tes a new:.,.uty. it pfacea attribute• called 

previous-entity and ""'-entity on the event corl'tlpand&n( Dthe exeaition of t..,,inve,tttpte 

entity activity. PROCTOR alraply sets CURREN~NTITY to the value of the 

previous-entity attrlbutilt once exeaitlon of the Jnveatipel •tity acctvity ii complete. The 

new-entity attribute ii uteful for ....wng entiti• when PROCTOR travels down the event 

tree. 

U.2J. In1tantiatlon1 

PROCTGJl uses mstanttfllton 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 [( (FJRft U (SESSION U >J. The instantiation of 



USTATUS lC0N5TRAINTS ~l_NT~NGJJJ ii 
~ ~. ~ - • _, • " . - • ' <,_~, 

USTA~ C (CQNS~INTS JOlfjT-OfllEllNG) . ... . . ., 
· ··· :n-tDEPAMMNTJiPMdMnln ~t:>fl,ftlf'Wtsasu1r·11t1 ln 

ct t mEPMmar PlJM:IWlrtCl lt·UFtM 'ff talllrtlt' tJ >'lJ'. . , · .. 

,· TheNleifofi~'fi,..,~:-tjfds'cltitlM&:MfuU, 

or an entity x u any entity that appeds al a laft :w 't lll~'tiWiilty • 'A n.,_.dlitfof 

an entity X la any entity that appan u a fathlr al X In the 111titJ tra Thu impliea that 

mESS I ONJ ii the aupenntity ol aU •titlll. 

The tint 'aampf* tdiitrafea ,,,,,,. ~-i~ that. cantain 

ll!sl'l'ONJ , . .>: , . . !':"!~ .. '· ,_, ::--::~' , , Y:·• f':~1;\; . r" '. . .. .... ~-h. .. " '· • -

UFUUt SESSION)] ·tJ:tiiff'' . . .t. . ": .. ; I ... r .) ;: ·'· .,; ,· 

~::"Sf~ncf ~IAftJJ' Jr'' ,._ 1·' ~-
UDePAR11ENT PURCHASUIU J, 

USESSION U J 
ClFIRn CSESSION l))J .. 

CUFIRl'I U.~lflH,!Jll.. . · ·.· · ., · ": .': 
UDEPAR11ENt '· f«Ft1'fU UEISUIN U)) f 

·'l}}'S'~~-~~~~~Jtt,~1'~· 
';· •r:', .. ' -~·; ·. ~: . -- ' 

In making explicit lnata~~-~"*'rt;&re,.,.;-.., ~~~i;~~lT!( .... be a 
i .; .. ,,'""': '} 

subentity or the cJua of entity that ii. ~fl';'d; Jt9't,.IM:~f~"' th.'Clua ot mtlty 

that ii required; '•or it can be.of the ~c:~ 'tn ~~:·~~---.,II limply rebieved 
- • t, .. ! , ..... , ... _ ,(, 

correct class cannot .be found. 

. . ..;. 
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The second instantiation example lnuStratea dl(Alt bUtant"'"°1&. A concept 
" ' -

may have a OER.IYEO .. TITV ....... ;°"its rei~U.;(ar •th~.zef.....a! lilt or a 

generalizer). Such a concept 11 called a""''"" nt1t7. ([W6"88,R~ . .,a ,QJEftSl are 

examples.) PROCTOR lfNl!*U• • c;ltmld ~ bf~q.ENt-~TITY when there are 

no ln~~Uona b7 either a ~btnWJ .or ~ c(J?UJUlitfT·EN".fll'Y· Otherwise. 

PROC,TQR uses the.~ that u.ay .- "•~ . 

5.S.S The EnYironment Tree 

The value of a fac.t depend• on ,tJte en~t~t. i~ 1'bJcb that value was 
·- ' - " ' , ' ' 

determined. An environment is represented by the concept IENVllDl'IENH apecaaUied by a 

conjunction of instantiated umtiona concerning the values of raei.·t~at ·are ~ In the 

-.wvironment. SUIJPOI'. for example, that.,. .1v~cp1ttaki~· IP. 
"''· . t· -.. ,-,~) ·- ~ ' : ., 

UACTJVITY FIRftJJ and 
USTATUS (CONSTRAINTS JOINT-QllJElUt!IGUJ, 

--\,' ' ' : ~ 

that apply to the entitle4 

C((f1Rr1 lJ(SESSION lJJJ and 
[(((DEPARTIENT PllDfASINGJ. U ((flRft.U <SESSIQN 1JJJJ. 

and whose values ~. ~!~I '*d ~TJ ,· Thtl "'•b'OA~-~.np....,ted by 
.··- . ' . 

C IENV I RONMENT 
tAND .. <ACTfVI TV c1'rtlt l J t9ESllON 11 > .PiR::tMstrcJ · 

(STATUS 
· rumtit#twTS · .xmn.:.urm1rc1 

U (IJEPARTIENT Pl.R:HASINGJ 1J UFIRft U (SESSlml U J)) ' PAESEMTJJ ft : . •' ' . . . . . 

Note that the grouping AND b reprmnted in OWL u a concept which hu an 

element property whoae reference Uat contain• the memberl of that grouping. In · 
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PROCTOR, we use the concept C ( ( IAND XJ YJ ZJ J to represent the crouping 

UAND X Y ZJJ. 

With this rtp.....cation~ O~L.~ lltYirannmata lnta a tree. ·Suppose we 

had the environments. 

ClEN¥1RONrtENT XJJ, 
C(ENVIRONrENT lAND A BlJJ, 
UENVIROllENT CNI) A1 

CHJ, 
UENVllDIENT ~ A B CH J 
_._ uav••••n~ •·• on1. 

The OWL data bale pemdtl us to trav•• thlM •v....,.,_. u If they were atructUred u 

the tree in ftcure 5.7. We take advantap.-of thll np,_tatton when determining the 

•' 
validity of environments in the chaftp anawen routtne. 

An environment ii lllily d~Y~ fl'Glft the eYml ~ it )I a caftjundiori: Of "the 

1elec:tlon-values attributes that appear on tvlfttl in the path frem CURRENT-EVENT to 

TOP-EVENT. An exception occun when an eY1Rt in ddl path hu a dependenq attribute. 

The environment for this cue ii a conjunction of the dependency attribute and ~II 

aelection-value attributes that apptar an ntnta in the path from CURlENT·EVENT to the 

event with the first dependency attrilMtte. 

Each environment i1 given a valutef TRUE, 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 .. vironment 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 dtlt'Ullld the natloit Or the clli.ct depinCleney :~l a fact on the facts 

that triter· into ttl lleteriniMttorl. In tM. amp~ ~ "~:~:depei.dlftctea by 

giving ach fact a value-uaed-by attrlMlt& Thf~;Jit''w die ~~~by aur\t»Ut. 

or a fact holds a11 r•·dllt·1-Ttu,..d ~·ntQ.(it t1tac r~ 
' ' . . : ::t .. · _·, 

'&Ct. A cot!* bef'CH? r~. ilt}hta ord~ ... 114 A.91J.]At CM. ·~ct fact A b.UMd jn ia,, 
d.~·-~JA,~' or f-act I~ In other ,~r~a. ra~,·'~-~,l; Ol!}\l• ~~.u..or Che 

valu~led-by attri~~ of fact A. NQtke that~~'.~~,,..~~ noteedb•~ 

in PROCTOR; a fact A cannot depend on a fact B which in ~.~ qpJact ~-
. ·•,/. _,_.,;., ' \ ' 

The ulld·by lattice ,1_1 euHJ. ~··~•"94 b,J .,., ,i.~ p(9Cedure called 
'r:. •'· . ~~-~l:" · ··' .· ·· 1;,t,1' .,_,.> _. ,f :; ..,.:.i:i.~ ,,.,J 

FIND-VALUE. FIND-:VALUE,~ fact A in.~.~~-~~. off~ I if .tbf 

value ol fact B ii refere11ced In the delennlnatton of fact A. 
·.,, ~. ;_, ' ""' ,,-: . . '.· '!!· 

!.f Back to Bula 

S.f.1 Valu• 

In previ~ leetiona, we~ .~,r l!O'f PR~Wl .... tatns values 
'. . ' - '' •• ,· .! ' ~ ''-~ > I!- ' . ~- '· • • • • .. ' 

in the data bue. We wi~ aummaJize the d~Jn .ttuf ~. . 
,. ' .: .: - . . " ~ ' ..... . ' 

reaporua to queattana. Tht canapt for •va1u1 of tM 1U11 of ........... of tranlpCll1adon• 

for the entity C ( ( (0EPARTflENT PURCHASING) 1J •.:~141'., l\:{~1· . ,l)~ I l ii 

represented by the~ 
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[(VALUE (STATUS (ECOtOHES-OF-TRM$PORTATION 
''l?3'~rrer.~1'1G> lu.w.1,.- u 'se.f«Jl.u>u. 

The conceptJ~r ,·re.,onae to the q_.estlQn coocerniq tllJ swu.a pl ecpnomie•,.of 

. tranaportatlon• ~ .. for the....,. •. tJ, tu·ep~t-1 w 
, - ' ~ .. . -, . . .... . 

- "\j !,~ .: ' -· ' ., .. J. f - : 

Ttle fint pOlftiGft of the ref'erence lilt ot each ot t- C0nCepu contains a value 

that caw be one of UMDEtERftlNED. UNKNouN ·'Ot som.· tepl: vafue. Al'~alue Ot a fact 11 

utUTEWt1 IB if t,_. 'hb INeit no alteMpt tD ~n. &ti' value. It ii ~ if the 

u• spedtied a nspon11 ot taaalt or if PROCTOlt can •lJ ailert a 'value or unk~wn 

due to kd or lnfor~. 
·1:ic1i tnat&ntlatld tact/'r11poiue coneept hu a value-ulld-by attribute, an 

environment attribute and a a:almj-utivtty attitbUte:· The ~-~-by attribute has 

been explained In aectton U.4; the m•trixlment ·luribUt.·~~1 the environment for the 

fact/response; the creattng-actlvity attribute contains the activity that created the value. Tiie 

creaung·actlvity attribute provides quick access to the activity for the determination or 

uk.ing of a fact. 

. ~ . ' .0 -
The fact/response concept may alao have a preliminary-value or 

. , . . ~ . : ''-11 "· - .. . _,,.,,., :·! ·. . ._ \" v ~ :• -~ -

prellminary-responae attribute. These are unclwif'ied attrabutea that are used bJ the change 

rwtfn. for tempotarilJ Mtttng the. value of a rac:t/•• t0 ~lned. 

&.•.I.I nNJ>.;\fAt.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 arpnwtt, inltantiatel that concept and. 

retuma the value of that concept. The ·rule for FIND-VALUE II ltraightforward: lf a 

preliminary-value/preUmtnary-nsponse ~ttrtbute exil&I, ~m itli va~ If "9 value_. ~.iltl.. 

return UNDETEAftlNED; if a value 1xl1t1 but the tn•l ..... "'41111 hJi'rilu1 of FALSE or 

TO-BE-CHANGED, return UNOETERftl NEtt; ot11ww1t1·l'trtmr-th•"•akl• .. FIND~VALUE' 
' - .. ,.,' , ·.·'.;":·:--~~~~;~~ 

value. 

SET-VALUE tal•a conapt and a ,...._ . ..,,......._ ...... tiatea the conmpt 
.. :-_.[' 

and correctly set itl value. SET-VALUE allO •Uft!ltl• any ~vah;le. updatel the 
< ,! ' ~ .... ' .~, 

creating-activity attribute, MU the environment and remova all ref erencea from the 
·:i'-.: - -. '· 

value-uaed-by attribute. SET-VALUE haa another l"!J»Ortant effect: it r~putes all 
, .:-~t.~rf;.~:. 1;·,, ~ .. !~!,~;:.. · "'"1: ·- J:· · . ~· · 

•vlronmenu when it lttl a value for a type I fact that Im JU1t ~. ~~ 

~f.2 Evaluattar Expreu.lou 

In PROCTOR, expreutona occur u conditions on methods of determine and 

check activltia, u condlticm in ,,.... .... ucl':WllF ... Mtlant, and u arpmenta of 

auerttona ln determine acttvitill. The IJMU fw f&prmklnl 11 d.atbed bJ the BNF of 

flpreU. 

Expreaionl an evaluated by recuntvely applylns the rules of f Acure ~9. Notice 

that an expreuion can naluate to lllCNOMN or lllJEIEll11NED if data II UNICNONN or 

UNOETEAnlNEO. Notice allO that BE la dtffennt from EtlML IE can compare a value to 

UNkNOMN without naluatiftC to lllCNDUN. 

ftlNllU\ MXlrtlll and AVERAGE are bath U'*J ud n-ary operators. The 
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mncHtian :• (IF pra:ttcate) I (llUSS pndkate) I OTHERWISE I 

°""·~ 
pndiqte =• <MIJ · p..akate;1 Pred.._, . ~ . pndica-.> I 

(OR predkalaa pndicacea • • • prldkallj · 1 
<•,.....,,> r.i>1 a...~.,,. .. , ...... u 
(NOT predicate) I TU I FM.SE 

apreuion =· (bop expreulon 1 expreuionz) I (uop expr...aon) I 
~ I lnop .,,..... •• ,,......._ ~· ...... toqa) j 
ract 

bcp :• GAEA TER-THM I LESS-THM I ECIJAL 

bop:• IUJTIENT I DIFFERENCE 

nop =- TtrlES I PLUS I MXUUI I "INUUt I AVERAGE 

uop :• IWUIUt I nlNllUt I AVERAGE I ftlNUS 

nlue =- Integer I n.tinc potnt numb1r I ranp number I 'symbol 

fact :• an inl&alatiatld value ract J an lftltantJated ....,.... fact 

BNF f« ~An PllOCTOll , 

FflureU 
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[(QR x y> l evaluates to 
CTRUEl if x • CTRUEl v y • tTRUEl. 

~~.::::i1i1me~~i. ~J--fTllE)" 
(x .. CTIIEJ "J • UIJETERftlNEDJ), 

.DJNICtOINlJf ~-'.~I\ J~illlllih-" ___ ._._J) v 
. . . -.. (x 11 ctRtEf" x 11 DllET8ltll&IJ " J • U•llllD ~ 

CU F x U evaluates to x. 
COlfEN x)] evaluates to x. 

Utll.ESS xJJ evaluates to UNOT xJJ. 
C (NOt x J J evaluates to 

rTRlEJ if x • IFALSEJ. 
IF ALSEJ if x • CTRUEJ. 
CUNICNOWNJ if x • lllCNlllNl. 
tuNDETEIWUNEDJ It x • lUJllETERftlNEOJ. 

When op • bop I bcp I nop. 
[(op x yJJ ,, 

CUNDETERftlNEDJ if x • lUNDETERftlNEDJ v y • DJNDETERIUNEOJ, 
lUNKNOMNJ if (x • lUNKtlllfJ "y .. UIJETElltlNEDJ) v 

(x 11 lllllETERftlNEDJ "J • ....... J). 
op(x,y) otherwlle. 

CUBE x> yJJ is 
lUNOETERftlNEDJ if x • lUtllETERftlNEDJ v J • BllJETERftltEDJ. 
x • y otherwlle. 

Uuop x>l is 
CUNDETERnlNEOl if x • DJNJETERl'llNEDl, 
lUNKNOWNJ if x • D.l«JOltl I 
uop(x) atherwlle. 

--- .--··-----

Rules for Evaluating Expl'tllklnl in PROCTOll 

Ftcure 5.9 



96 

unary version applia only to ""'I' ff14"""" •• ..._ ~ • u Cclll, ~.,.&el and 

l>188l. These range .... .,...,._,.umt.ld by tM .... 
~" ' 

C (QUANT[!¥ raBS-W: 1-llJ J:J 
C (QUANT I TV llETIEEN INI> 24 68) ) ) l 
[(QUANTITY tGREATER-THAN 1•»J 

,", >o ,, 

The maximum or C<lll 1J IO,d,·la4-&IJ ato .... :9f' blaJ,,tstoO..P&OCTOA,usumes 

a bound of twice dll' laWer IMmlMl for~~ ......-:~ rnllttl'ftUrn of 1>1:881 ii 

IOI, of C24-58J ii ff and or Cclll ii o. Notice that quanttttea in ranps are ·nev• ,.._.._ 
_, 

The average or a range ii simply the aYerap al the maximum and minimum of that range. 
' . 



U lx1e11tln1 a. ltllctld Proeedun . 

PROCTOR u1e1, ~~I '9~P~~i ... 1~ .... t,e ~,..-.-,~91' eac" lJP•. qf 

activity .. These ..-e d~ in~ f--in( ~"< ,, . , . 

5.5.J Tiie A1k lnterp"'8' 
, ., ' .,. 

The following are examples of •a+ .wtY;.: .. , . 

((ASIC 'STATUS) 
IRESPONSEs 

;'fM. I VES--No 
(TR~!IONJ1 .~T ... SEN,TJJJ 

1•-

~~:~ ==:r~~~·l~ 
~=·7'rr&:~~~~~~~-f>tMceo?JJ· . 

. ITEXT [(ASIC (NlllBElfFM.ILIESJ > 

. UE~·tta.:E-CHOICE 
.. ''°' IWfY :l1~Jmil~-Sf°"~f&11.:t~~r- >688Jll< 

Each ask procedure haa a reaponse.;attribute. ·~hich ,forma ·.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~iftg m the tJP.. a syntax 

attribute. an options attribute and a translatton ~ •.The aat attnbUte Is created by the 

TEXT fun~ whkh converts a list ~ text Into an tntmna1 rlP~irlca~. (See ~Ion 

5.7.) Syntax. translation and' options are defined u 1..-.mcL sjn~ b'an ·.;rd~ lbt ot 
.'..·-~f ,- ' ' ,._ ,;-· ~" - ; ·_,'_ .. }·:, ,\·: ~-- ;, ·, ~ .. -.. ''" ~-

predlcata that an applied tO a mpon1e to insure its syntacdc carnctneu. Translation is an 

ordered list of values that are used to translatt a Jll-RO ar choice rtlpOllM. Options are 
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printed at the terminal for single and multiple choice responsa The options· attribute can 

repfid:it· a tranalldori ~ Wl111 a"ttan11iiforf rliMI .. ~~fient. · · · 

We make use ot OWL's ablfttyto inberlt~ ~heri defining ult actlviUes. 

UASIC (STATUS ECONDrllES-OF-TRANSPORTATIONHJ, for exampl!, will borrow its type 

and translation attribute from [(ASK STATUS)]. In 1eneral, mllslng ~ttrll>utes can be 

Inherited from any generalization ot a rtsponse. 

The ask interpreter checks the consistency of a syntactically, c:ortF -.nd translated 

response by calling the check Interpreter. It eventually ·~. tJJ,e r~e by using 
·~ .. · . "' - . 

SET-VALUE which correctly instantiates the fact ud Updates tt(en~irdriment 

The ult inNI 1etli recordl the qd .. att ~ thaf~~--.... to a. uestion. 
·.·: ·~ /.:: .: ... ',, ,.;; :,.; .• ·, .•.. ,,, ~ ·, .o ,41 

Each instaftttate;'l ~-.~~· .. Ila a q~~·-~ o0, •i.·~~ lilt. 

There is also a UQlESTION nil c:oncept which ~11¥ps ~'~~---~concept 

on its reference list. The uk interpreter ts tn"9ltpnt ---~ tO.~·that a new question 
' . ''.·' . . . 

numb« 1hoald not be ~. ~.a Pf!YlOUafy-... ~ · U 1flal '*Mk a ....... it 

the previous respome ~ t~at. questial1 ·ii ~II valid. 

5.5.2 The InvutiJate ln.terp~er 

A procedu~ for an investigate acttvi~ is al!. ord~.1~ of ~~ne1 ~sider. 
"', •, '-;. ' ' l ' • t ' ' .'-.c• ' • \i .,• •," • • • '. V • i",) !~\'• ~ >'-' • "<' • • ~ 

explain and investlJa.te activities. (See section ~.2 for an, example). "fh~, tnveltifate 
•• ·, 'f< • ·' '', ' ' • < : ,;. ' 

lnterp.._.r,,simpty.pus~ ~h' actl!i!i• of its ""hod on the.~~~tkll of}~ ~rm,tt evmc 
, , ' •• • ' ' ' : ' ',,' •; •, ' '• • ' •I • ·' • ,. .~ '" •• 



··.: _, 

u.s The Con•~ 1.~,_. 
"' ' ~.: ;-l ~ • . ' _, '. ,: 

A~~~,_, .. , ~:~J!f~"1~~~.~Jl.J·L••ocrQJl 

U.4 The Det.,.l~ Ia..,,.. 
' ~--' :· :.:·"~ •.· ~~::~ ... ,' .. ;; :. .·:~ 

T~fol~ __ ..... ~~.:~d~f',11~1 •. .,11 ,·1,,~ 

UDETBlllNE (STATUS LONG-lEAD-TJtE.;.JTEftSJ J 
01ETH001 
••• tt' , .. IF' 

· :~trk:::r~ fa (SfAlil'fii~t'ir£~1mt8f1 
• ..:.'1"-..f ra•~ •;illlltt~11d · ··· -,; · · 

cs~;:~cFJ.illl!•~~tm1arf.li~11.-:.l·a; 1 

·.~~Yfti9.'JJl~i1Wfr1li~ ,< . .. '· 

csrEPa~3,c~r:~L.~.~U~ ~·-1•j.c· .... · . ;.·· 
. - . ; . ·~·-. ·'"'-~'··· ·"~·.--· -~ '.•-·,, ... ~.· ~" " ' ~., 

,;.' ., 

"··: ~' .. ''.'· ·. --~ . ,_ '.: ~ .............. ., _.,,rMllOdt~,., ••tinfi· ~~- rthll ;&a muCfi tlk:e •· 

LISP:(X)NDJ 'ftilan--~-w·tio,_.........,~·:'• 
.-·:·t "' 

Each method may have one ar men*" dtfinlCI far It. A:•lfnlle step medlad" 

ray ...a the_,,. • 11p1r•·11.-. •. ··;tact1".,''W Ciilil18•11'i, an ~I lacteal 

.,....._,,HIF GMdUll91, tftKBI·· ~Jf,..1't\illlllttk:~~"jfHEflUE;5 ~· 
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... 

Each step may have an activity and zero or more tA1n conttnuttons which 

• •,. '. <', '.'' •. :'.J .. ·: .''.: ~·., ~ :-., >', ·.{":;!!,;.'' fj_.J.'.' . ' ' ~ 

contain addittortal · acttYllei tO bf· exicutect as part or a st!lp. The activities of a determine 

are uk, determine, etpt&in. lily:-~ Ind au'eit aCttYldea. ~y aknply prints tat at the 

terminal; comment prints text at the terminal and stores the text with the fact for printing 

when the data base ii dumped; uaert asserts a value for the iact .,.. ... ~inecl. 
The determine lntWftrmt makes full u~·or 'Jfioc:r6R and the event tree 

Whal it eJtecutes a procedure. 

The determine interpreter first checu the current value of the t• re insure that 
' ~~ ,·,,...2 .. -! 

It ii Invalid .. It l~~r~ ~ .. ,~()CfQJl ~~-~~;ya~~- Otherwlle. the 

determine interpreter,. pa,~;~ of .tbe ~,-.,-;~~,~rmine procedure on. the 
'. ~ t F~.:.' ~ ~·. ~;:}~: ··- :· . . ~ 1 

continUation of th,e e,,ent {or Jh;ed~p.,atv.tn .).,,!"_:to,l'J!OCTpR. 
·_ , . ;· .. · ..:- ·,.s,;.' . ..,, .. -·· .. 

PROCTOR ~,tialt~<~:~\t(lns of a d....-nlne activity 
. - ~· · . 

. . . ·. . ,._;, ,J!';ii:.~' '.' . -. . . . >'.. • ·':. ; : • 

and calls the conttnue-dttermtne lfttirprtter' to c:ompilte the atCuuon of the determine. Thi 

continue-det~rm,l'!_,c,int•f~f~~llf,J'l!~e~£~1J.,~ep~Jll-f,i~'--'~-"'~*tnuatlon of 

~U_R~~NT-~V~N:r' (~,~"~ f,9r, .... ~ -~~-~-~~., ~-111~.....,_-.wJH 
, -- . . ;-- ' ' ' ·. 

sjmjJarlly place the condition and activitlea.c( ~ ~·~of, tte ·9\'Hftt Oii" the · 

execution ~ that .. 
{" •; ' .- . 

. P:• ~~:·..-~~ ........... ,Md modify die 

ev~~: tree. ~' ~v·-~~~fffQra;_~~ ~'"'a -.(w.-.t•$0M1t1on,for::that 

'fails. The,"c:Qntifl~ lip~ ~~ .. ~~~fJQm:tht1nmt · 

for the __ d~ ~~'" r!~.- ... ,... t,or ta.t .••• ;~t'f-....... a yalue. 

In evaluating an expression. it l$ poulble that certain fatJ1,'8Jhbe Mndetllmklecl 

Continue-determine dela7s the evaluation of such an exprlllion by placing determine 



IOI 

activities for each und~lned fact on the continuation ln. fran~ of.. the. exp..,.~ The · 

expression la eventually evaluated with correctlJ d-.nined facts. 

With this approac
1
h to interprettnr determine acttvtti~: ~~-·~ exec.,tt~ of a 

dtltlrmine can be interruptld both to ~ftl ~ tll:tll~.!nd to return 

to toplevel mode. 

5.5.5 The Explain Interpreter 

The explain lftterp,_ la trlYlally ~- ~. ~oc;TOJl. ··The explain 

prac:edure method contains a prompter and •t ...... -.,,..··~·it optional; it asks 

if the user wishes to see an explanation. Th•. tQ~ a~t-.ute ~CJjAI the .iext or the 

explanation. 

typical example: 

IEXPLAMATION 
[(~IN (DIFFEIQCE (8ETIE,EN «~.,~ ~))J)] 

r ••• ,,. ,,_., ... for the lilclilenatlon ••• J 
'( ••• the t"xt of the explanatlOCJ ••• H 

---------- ---



102 

&.5.& The Check Interprem 

The check. activity hu a representation that is similar to that of a determine 

activity. The ditference is that a check activity may have n4*d ·steps in its method. The 

f'oTlowing is an example: 

UCHECIC (ANO (RESPONSE (ASIC (STATUS U TEnS SEASONAL>))> 
(RESPONSE (ASIC (STATUS SEASONAL-INVENTORIES>>>>> 

UIETHOOt 
CSTEP111 

lSAV ••SEASONAi.. INVENTORI.ES CANNOT .BE PRESENT 
lN tf£ ~·· ~· ITEfts. •) . 

(If :~~~-4.rdZ~.-~~~l'~ 
CSTEP112 

(SAY ••WIJ ftUST HAVE SEASONAL INVENTOfUES IF YOU HAVE 
SEASONAL I TSS. • > . 

UF (ANlh II (RESl'CltSE (ASIC (STATUS (ITEftS SEASONAL>)) PRESENT> 
lRESPONSE IASI( «STAT\IS SiASONAL.'":"lNVeNTORl.ESU WSENT> JJ JJ l 

: -' - - ,... •• • ~· ' ). 0:: ~ ' • • • • • \ • ' 

The check. interpreter is called by the uk. interpreter wi.eo lbe .,...,.._ to a 

question must be verirled to .,. ~11stent and .eman•ttJ ·.~ · The chick. interpreter 
., . 

f'irst retrieves an check. activities for a response: there can.;be any number of activities to 

check a response against oths respon-. It th• aecutea only those activities that have all 

response& 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 recovery for a·chlck .-ror. Thet!lmnt qa.ieatton ,~J 
... - 1.!·:·' 1r < .. )~·-, ·J ~--:"t,, :''' - ;·- ~· ('~ 

aimply be reuked, or the mer may request that one or more al the farJI that ~ppear in the 
' ''!- :, . I '"}~..:~:'.·:i' ;~ ;,:.~l-~,; - • 

definition ot the check be nuked. Check retuma control to the ult interpreter tr the, current 
''·t,:--: . .-,.,_:_ '_,. ,:,_, - ·":,'. :_<-:-;~i.·t - :·· ,~ .__:'·"' ... :.;:~~.::-. """""t .~ ~·iL~ ;~~~-··, ···": 

naponae ii the only reapcmae to be changed. OthlrwUI. it tx11:u111 the remaining check 
..... __ ... · " ;y;· ·., ___ ·. ., 1.- ~ ~ :·. -,: • ·.: ·:· '•IJ'.i ·: '.':' .... ~~~ ~\~ .---~~- : - ·~·_; .~~t;"~·':':'"!{"~-; 

activiti• and IVmtu&Ry puM1 cantrol to the chanp ....... rautlM. 
' I • :,~: ht":: '~ ,1 ;;rf~ ;';• ,y''.'• • 

, ',\ "! • L • 

5.& Tlae Claan11 RoutlH 

There an three componen~ ~-~he p~~~ ~°!':~~~ ~~•wers: the user ta 

r~ ult~~, specif~ ~h-~, ~~.~e wiahea to~~~~~,~~~ ~,P,~~ .~fl~ .. 

all r~.~h~t_a,rt d~ly af~tetld bJ. the ~hlnslli,.'r~ I ~"~d2-~~ p~u~.,~ 
•' ' •• " > - ·~ " / > , ·, • ' ., ' ,• r -- • ' , 

then exetUtld. 

UJ Accepttnr CllUJe Rlfl~ from t~ U'!f . . ,, 
. > , ~n: -~ 

The uaer ,_.r~ UllWel'I to ~· -~ _bl::~~~i:~ num-.. rcw,, 

theae reap~·~"· ~ROCTOR ~ver,~ ~~- "~~!~;~-!\~~ ~i~_a14tnt_ ina~nUat~ 

response concepts. The uter can apecify chanpa In any arder; . he may tncerrupt t~ .. c~nr 
,, . ; _,,_ " · · : ~~~·-,,\·c• ·"~.~\'.; ~·' ·~0;,~:~: •• ~:\-;"":t~ ···~·, "'. ,.·· ~-.:~'· :; ·• ~.;n.,: .. ··-~- -.·, 

routine at any time. Note, however, that he may not mntinue the analysis until all changes 
~~~ul.J~: ::; ·· ~' · -

have been processed. PROCTOR can forget chanf'l If ,......... by the uaer. Here, the 

preliminary·value/prellminary-nlpo• attributa '*-"' impertan~- In ~1111 a c~nse. 
·; ;e.;t!;'f"..·r-...• , ·. '':: 0:-A ... · :. . . 'i , .. : · .•.:· 

PROCTOR slmply 1et1 a preliminary respome to undeterrMMd; It doea not chan1e the 
.-, • 11 :'.,.t- ·~:~· j ~-''. ; .• ~,~~'.·-,)~~;'.;;-. ~·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 of the queue by inspecting the next fact in the queue, checking to see 

if it has been processed and if not. by placing an unprocesled facts on the value-used-by 

attribute of that fact at the end of the queue. The proce11 eventually terminates. 
;,;' 

PROCTOR sets the preliminary value of each processed fact to undetermined. 

A problem ari• when incomplete determine activities have referenced facts that 

are to be changed. <The user ca~ in&errupt a question and ~ the detennl~ation of a fact. 

These parttatly detlrmtned r~ may have~Uled the valuea of facts that are to be changed.) 

PROCTOR is careful not to include incompletely determined factl in the explosions. The 

type I and type 2 routines take appropriate action to handle incomplete determine activities. 

In exploding the changes. PROCTOR ~st detefm~ if an.y type I facts have 
' .' ~ . . '- . .· : . ~ ', ' ~f'. 

been affected by the change. (Type l and type 2 facts are distlngUlihed by descrtpton on 

their reference list or on the reference llit of one or tbek pWaltattona.) PROCTOR will 

execute the type l change routine if one or more type 1 facta have~ afflCtld. Otherwlle, 

It usea the type 2 routine. 

5.6.3 The Type 1 Chanre Procedure 

The type I change procedure is conceptually very simple. The values of all 

environments are first recomputed. Thts II easily 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 erua the current state of the 



event tree and sets the continuation of TQP·.EVE~T co. cc:m_qtn the ac;tJv•tr 
: ' :... .·.. • ' . ~ :·'- ·~ '• : '· ~ \·~·~i< .. < • ···- ' 

[(INVESTIGATE (FIRn llEJJJ. 
. ' . ~ ... •. -. 

Al P~OCTOR r.Jlpu~ t~.·~~ ~~~'~'~of ~1' fa~ 1tfwt 

~~e u~determin~. In. r~p~~11.n.1!. i~ maf ... ~~e.~ ~~· .~~J-:f At,U1' t, .. 
environments u racu and reaponMS are ~ .Ncacke ~ w_i~ ~-.~all fa~ 

' ,. ~.? ...- . ' ,··: " . ·~ ., .. "~~ -. ,~ ,~~ > ·: :. _)". ·.~· 'J, .:~iJ>~~\~~-··_; "-;_q ____ ~s ., ~· ~ 

t~t w~ invalid,a~br• c;~ In an 9.'v~~;~ be~· valid~+'(,~• 

type I fact ii nMt to lta ortpnal value. 
. <;. ·"" t• . . 

..,:.;. 

U.f The Type ! Claur• PNOlllun . . . )~ ~ .. ,., ; 

The type 2 cha~ .~u~. ~ ~ •. r~,.~ ~ ~:fh:! .. ~ .. ~;.:f~ll 
routine limply ~ ,t~ ev•t ~. '° t~~ c~A~ 2 ~,.ma~ " ~!~;·J~ 
·change procedure ftnt does a topolagkal IOl't tA d •pllded type 2 flCCL <Knuth··!.···~ 

uted-by 1attic:e providea the c:omparllOn crit.-ia f• .ung dim fac:ta.) · Tht ord• al the 

facts in the IOl'ted output apecifiel the order for the ............... tA .,. ~::~ 2 

f acta. 

The~ .... ~.~~.·-~'"' ~'fi,•t•~~ .... ~.-.~ 
and makes these evmta the 1GR1 fA,TOP-EV~. It ~ df}~~'~· c(. ~, ..,~ .. JO 

that P~~TC?R c:aa ~tJ ~~ t~ ~--~~.·-ff'·~~ a.~JI 

obtained from the cratinJ~vl~ &ttr~Dt ,fA .~ '.~''-"""'·l!t" ··-~ ~r~• 
• . . . -')l .,i , ,, ; ~ ~' - .• ' ,,, - ' - "' ~ _., - • . ' 

attribute ii let to the .. vlranmlnt attribute, ~. -.~Jt ~'t$, .. ,~, ~y~., ~ti:-~- Jbe. -'1~.'(~, 

obtained by caUtng the pl'OCldure lllection routint. <R•..., that type I facta have not 

been changed. PROCTOR wtU therefore 111ect the pracllllure that WU uMd in the prevtoua 

dtterminatlon.) A cumnt •ttty can be euily ...._. ,,_ the lnltaRtAated fact. The 
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procedure· sets new-entity and previous •tlty 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 exeCutts. it recornizel events on contiftuattOiu 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:tt tree 

once a.11 changes have b.n proceaect 

We have mentioned that interrupted determine activities pose a problem. The 

change routine erases the events for these activities and ..... the continuations of their 

calltnc evehti btf'ore it proceaea the changes. Thw ·dectrlnlna an aub11ep1111dy corratly 

5.7 Prlnttnc 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 Speciattzer 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 

ot Olill-TEXT 11 an OWL symbol {a string) that can be eaalty printed at the terminal. 

Oll..-TEXT appears ln say and camm1nt activities. 
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a. 7.1 Generatln1 l11Jlllh 

.PROCTOR ultl ~tually ~ntve :~ .~· ·~ ~~ett concepts to 

text Each class or c:onc:ept hu, on ttl refllWICe lilt or on the .fl(~ IUt f>f:. ~ .. t( .. Jb 
• ,~. ~ " ' I~ ' ' < ~ - -~ - ~- •• i . ' ~ . ' '· 

g .. eratton. 
: -, ·' 

PROCTOR hu .~~ ~. bafd~ ~ .~J1:~•·s~ predicates, 

PROPERT~ ~,cepta. EV ~UATION. ~,,~ ~ ™· ·~~~~ ~iU ~·~ , 

C ( (BE PRESENT> . 
mrNtUs · ·r tt<IMTMfwtt ;exTERNM.'J ;; · ' · 
··,, (((0EP~,~!1;:~Jfl!1 U(lf'.~Jlft;~JJ~~~,p>JJ.VJ 

to 9There are external conltl'ainta in the purchuinf c1epartm1nt•. It pum the ~1~ l~ 

BE-STATUS expert who outputs '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 lilt.) The BE-STATUS expst pauea 

[(STATUS ((CONSJRAINTa EXTERNAL> 
( UlEPMTrENT PlR:HASINGJ ( (FIRft U (SESSION U) l l l l 

to the STATUS expert who prints •external constraints in the purchasing departmmt•. The 

STATUS expert u• the ENTITY expert to carrect1J ldtntity the purchuing department 

•tlty. (The purchutng department may have a name that should be printed instead.) 

A concept can have a deaiptar of dau PRINT-SYMBOL on its reference 1ilL 

The specializer of thil dacrlptor ii an OWL sJlftbol that can override the pneral print 

mechanilm for that concept. 
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5.1.2 Gella'ltinc R1UOD1 aad l•alu1tlon1 

PR()(:Tot generates 1tat&irrients and rasonl for lach evaluation that it makea. 
'c~ ' V" 

The reason for an evaluation· is· simply the condition of the 1t1p that Ulll'ted the evaluation. 

Or, If this 'condition is abMnt, .. lt ti ·the lelectaon·'va~~e for ·the ,determine procedure. 

Evaluations are elaborated by Uling say and comment acUvltiel. 
~·· - . ·," ::}1.t . - ' 

PltOCTOlt t&kel advantage of the entity tree 1tructure when It generates 

dumps or the problem aftcl the auOC:tated e~aluati~1. As it ~rave~~ the tree tn a 

breadth-first manner, PROCTOR lilts all relevaat _,°',. . ~ for 4!fCh .,.U,· encounmred. 
• , ~ < < ' •• • ' • ' , " ' ,_. • 

the data :bde. 



CHAPTER& 

The growing need for experu in area 111ch u law, med~and~.-.nt 

hu motivated ~h. ln expert 9~ .~ 7f>~ ~.an.:·~ .u.,& ·~ expert in 

~· tuues sue~ u the diltindiaft ~c.~k,aqcl_...,i~.<#~.'25>.p~ 

that can prescribe medtQnea ror: varkMls ~llt)(~ .. ~1 ,?f>. 8:0¢. ~ . .that 

can automatically generate data processing ~f~tr• <R,th .~., .•. Tit~ .a.rOJ.r~.•re 

deslJned u tools ustst to experta and non::expen., In)'--~ .a( p~ for specific 
- . : • ; : - ,. • '' ' - " ' I' • • .• ·~ 

domains. They are nwant to aupp~ eg~ ~ ~han -~ tt. 
- . ., ~. '• . "• . 

The auccm af th.- J""'1'1.moUYa.d UJ to:·..,•;a'.p1-n ill.P~ 

Management.. It wu ftrat .~ to 111fct a ~ c( .. ~JP~le"' ll&e ,b,ffor• 1.1\1 

reasonable attempt could be made. The domain of Optratlons M~1~ pft,lned to 

the subdomaln of procu......, and this in tum waa pl'Qllld to the ...,. .. or .pJanning and 
- . ' ' . : . " - ~ - ,; . ;. . ' 

control systems for Procu~t. Frgrn the YlrlttJ of.~··~ .we.J;~ ~· 

specific approach; the bierarchlcll ape~ for !1Mn .. ~;.,.,,.~~VQ(l.ted~ taJ H~ 

and Meal O~r researc:'1 lead to the. clevelopmealt of PR9P!Oll. ~t~Jp~Jli•archical 

planni~g and cmtrol sJ*ml. PROCTql doa not np~ dw fJ1C1m. ~.or ~ 

tt .. usjsts the analpt bJ,Po»~tctirJJ·hlm with a.f~{S, .......... ,~to.the 

design of a hlerarchical.Planninl and can-'.,.._, ... ~t. .. , 
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8.1 Relation to Other Work 

Since much of owt'Wotk W tNiln 'IRrtilelt..t.,~Nliilarch in expert system&. it is 

interesting to ~te. PROCTOR to aamnt ....mt with reapect to both computer science 

.·. ThD m altnlllrlde&· b*ween ;PROCtOl lnf triicttcil expeit pnJgrams such as 

MYCHt. a p1oiftm· that. p1tltiibi ~ fi.:bditi1 iftt~~ia~atte '7f>, and the 

ntpa11s nenpf AC1•t.1W.:it'·~"d.tt ctn. aa- Wie. ct~ 0r cilltt&11s ror 
·- ., ~· 

M~ fs rt.11·b&ted. 1t lllrti with a pt(ide11tttfan''lntection aftd pra:rtbe a 

medicine) and appliestUW ''untf1 tt finds a~. ~ .ta .... ·~,Q'.~ into gr0ups 

a~trif'hc* dley•a6fy Jlwl'liefUbftfs 'fiwtlff'lppfii~·df~atfer~fes. ltYCIN selects 

rufll by' sarcftthg a ~. 'st*fuw tO jfiiaxa(tule \\at c:UI' cleri~e' informauon with 

mtntmitmer qt.t..W.tMg. 

Th11 · cOntrof structlltl la similar to noeroi"{bilt . only at the level of 

dttenritne· acd'flM fft>C'T'otfiw ~~ (w~ '~11&1~)-~rti d'ecermkaihg facts 

conceriting ttut t1t1n~ ·. Pifoerot 'dtrtlts ti'OMitmN' lil tta-t';iiJi<Yc'rol's" rules are 

much more StriictafedH~ that llltty one rule IS'.~ fu arii\ ci~m1fta~ CMYCIN 

might 'have lneral :~•· altefflWver :a.t **'lpbfrii·lli the ~, 'P1t'oCTOJt also 

dttten lh'' O'Wnff>carl•bltltift:~ fitdCTolt 'fOlkwW a i,.W.f ~ ·:ta\Vdtpifng the flrm 

while MYCIN is entirely: rulld.....S. ft~ itiap frdM ·rt.~ :ptari anly 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 Tlwapy Advilor II mntrolled by a Therapy Transition NetWork. 



,' ·.~·· v : . 

w 

(TTNET). Each node of tbe T"r'ET hts aubp.JJ, \V,be ..,Jlld, _,.. :.,_·~JW ~ 

pis. the pracram ~hibltl.,Jta ••·;•~~·~JI~~- prior~-~ 

dependpn the,.infarmJtion IL'*"''°,the:~·TM~IMll'i>~~ ~-·=
th• ,prlarttitl to ~ what,,• 4o npt. P~O~~vlU. ~"•11a.-rect.41l 

• manner t~ ·~ limilar to the ~rr. :~ mrtJHf"89!Rr1~~~ ~ .are. autp&ls 

th~t mutt be txQted for Pl~R ...... p~ .. Ja .... ~pb,, fROCTOJt ~ 

the P~•.tbat ...-. w,~.m~ar4tr4ll.P.f"~•• ~~ : ·; 

· 9ur .~~bl ~~·'9 C-.mllilt ~i~~ .. -·t~rr,J;~ 
I 

I 

AutomatkP~ 0~ .. .,~:~.~·~ ~(C.or,cnerly,,P~ ,, 
,I' 

MAC) at MIT 1-1.belll d"-.,.afl, ~"~ ~·:~ PJ'QtOIJ. 

<Rqth_75?. From aJ1ip Ind .ft~.o( ~J1,,for.li•-lffflln1 system, 

P~ ,CWl:P*'I~ a. ILU41 pJqCfl•• ,.....A-~i, .. ....._IJ to l'Wl ~ 

proeram ~,an l~.snaclµnt., ·:~I,..·~~~~'!-:~~"' •Ml'~f.n JnWf~qe, 
~; I 

.,,.fieP.q.&-~"4 ...... A~1,..._..l,•IWll'. ... -:~~-~·---a~,•: 

deiermln~1 .... rl.¥'irU,alClh· .• d thva.ln wr~ IM*flc¥t01•:f•· '*••rsteln• 
PROCTQll -.ar -~ ~- .•. t~a applka~. ·lt ~••'9C~t.•·""'-·4n~defiQj~f··t.M 

i: 

requirements by evaluatlns ~-S. :""' •lfl.....,:94118' .;,U~TQI'• <"-l!ll'll 
. . I 

! 

could drtve a more detailed ...,.nalre that rtlOlv• ..._ ot tmplemmtation and that 
'i 

determinea the uaer'a requlrerne~ in ttrma or· data hlndUnc capMlliCf ·\ANt. rqorc 

1!1 

. ~.: wo.r~ hJt ~ bettt~._. • "°'a.liftl,1.,.,qttr• wutt ttatural 

language underatanding. Thil ~ •. ~ ._..._.,,,.,..,..Mt::l'•OC~ .• ,.~, 
,. 

Important for PROCTOR-like sptems. A deficiency of PROCTOR la lta lack of an 

• 



apla•tton capabtlttf: PllOCTOR can dump a data· bue to· proylde a semi-oipnlzed 

da:rlptton or the prabtim'Wl tts nalui~ but tt'~ Uc:ipt qU8tton• tn:wn the user 

and relate itl .. ..._..to die ...,.. .. lndaet fll ·tt.e ·Wortcl , . ...,..,...;fiil'clone experlrnenta1 

work tn def'mtns the flcldt•ln•trfor an liigUslt tfttltflc. to 'a ....,.._t exf*t ayam. 

<M•lhatra 'm> He ltU Cldilrlidthi ktnds « queatklftrtut~·Ut 'Ud tm ..a11d tilt 

requirements tor a 1y1t11n ae an••~ thlse questrona. · 'ite ... rch has abo .,,_ done in 
providing a computer ·wtdl modl1• tOr ;maDpminf probftaft d'flna. <'ltrilmland 7'> 

Krumland'I .,.-. u.j·lmal ..... uzaltkindcMa;to dtt pidJ1irnl~: In a dialope 

with the manager~ The tuta• or rePr-ntaO..:: fitt·· lite·· tftoclela and· the dtalOlue are 

Important tor provldtril • n*~t ·1ystem· fttl Ill ~taMuon cip&bttlty. 

A'-pi"•Ject that ls'slmUal' itl' goals'fiut dlft.Mt 11r-•pproach ls Mark's 

ret'ormulatton ·model of'·expertbe. c:Mltl 'II> M'ul't'Ptaltitd ~ an·lllJllth aesalptlon 

ot a simple lnvel'lfGrJ p1otilewn and' trte to sowe tt.t··-pnlltem ~ ~tnc it In terms 

ot a .modelbased·•-&ffiWJ f6 ~:· PJtect't>I: • .,,.. nom·\fift\ IJlllln 'b'.r~tllat 

PROCTOR 1'and1eta much fatpr problem areabUtnotltthtil1he'lnel GI andentandiftl. 

Mark.gtves his.,._ .• itep··~·f6·1 smalwil-dfftfted pfoMll'a1 domlin: his 

1,-n solWll 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 •pert for a Mlbdomain fll Operations•.......-. PROCTC!>1l'"tan I» extended in 

a variety ofldlr«tiofta bath in the tlMMt and tht Wig tifilt:' : 
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8.2.1 Short T .. R-rcll Anu 

Raearch mUtt be ~OIJ.' in --~1Pl.O<;JOJl'~i4*·.~ .. ...._. of the data 

base are incomplete; many of our evaluatlona an auperf'icia1. (It la encouraginJ .that 

PROCTOR can dlap.a.J acc.pllble ~ With .,.._ '~· cempl1•1 data bue.) 

The data b,ue mwc fV"eu&llJ. ~ t..s •1n tht,.~~ co~ ·:~J'ICJ; ._.b ,~Jo 

both methodology and the wa7 aperta ICtllallJ ....,.. probJllDL 

In implementing PROCTOR, we did nae ~full •. of ~- q~~:forl1)&1bn1. 

In 1enerattn1 En1H1h, for example, •• did "ot make UM of currtnt ldeaa In En1l.lfb 

Advllor .in the OWL lnterpnm.r. cSwartaut '78~ a_. ..... to, Pffl'~J!.!- -~.\a~ Ther"a,PJ 

Advilor with good explanation capabtllttea by tatJns full advantac•.CJf. the 9-,WL formal~ 
' ., .'·.' ').. ' ' ' ' 

A _limilar proJlct for PROCTOR ml(ht prove iQtlnlCing. 
. ., . ; '. 

PROCTOR lacka a weR-de•....-~ Qf.~ -,~ ~· ~t t~ ~cam,e 
,• f, ,• ..0 "····"' ., ' '• ' H • ' .. 

before tact B if B. depe_r,ada on A but It doea not kn"_ wt,111. f¥J, 1'. ~~ d.et,rmlned. It 

would be interesting to. conalder how time wou~ ~~~ve. th~ •f.~t~.-~1 of tbe ch;an&• 

rou~ In changing type I answers, PROCTOR currently fe!tew• the smlql)_.~""1' the 
. ~ ' <'' . . . . . . ' . 

beginning to detsmtne what Information needl to be chanpd. With a ~- .. (JI t~ ll 

might not have to nvtew lnvesdpttona into Joint ardertnl lntll'ICtklnl when, tor example, 

the status of vendor tradeoffa hu beat changed. 
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8.2.2 Lone Tenn Raeardl Anu 

Then b no .. to Tearch lrt'txttmn.g die Ullhlllieu or .. PROCTOR-like 

system. 

PROCTO'l could mess the cost·beniflta of unp~ting a paannlng and 

eon~ system ror pnltbrt11111tt A· rnlliipt, far .lliMPle. .Otiift. "*ti anlwen to questions 

llk.e "What lf I cian't Include this ttaturf?" or -.t6'f mUeh ~'tad time tOrecutlng buy me 
... 

and hoW much 1'111 it tiilltr. R...atch ls requind IR definAnt lnethods for making such 

analytel. 

Jle1ated to rtaarch in coats benef'lb analyla ls the ·neec1 to continue research in 
. •' . ; ,- ' . ' ~ '}'. . . . ;~ .'·: - . - -

Operations Mtnageinent fMthodolasy. Opei'adoftl · mlnapiment technlqua must be better 

formalized betore'a ayatlln can hope to provide af,ett'.V&IUatlons.. 

PROCTOR could eventually be linked &O an automatic programming syitem 

like ProtOlysterh. PROC'tOR c:Ould provide a first cut at a f eUlbtU~ anaiysil; COit benefits 

experts could evatuat*·the Impact at the Opeiatlona vaftapment level ot selecttng different 

configurations; autorriatic programming experts could. tackle t.Ues •teci' to data and report 

requirements. These experts could interact in the dllip ·and tmpt.nentattcin of a planning 

and cantrOl aystem. 

8.S Conclu1ion1 

In this thesis; we have explored a subdomain of Operations Management. We 

implemented a program that assists the manager in exp10ring the issues that are relevant to 

an evaluation or the applicability of a hierarchical planning and control system for 

procurement. Thia thesis shows that such a system ii feasible for the domain of 
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procurement. 

The idaa of this thelil can probably be applled to the more general domain of 

production and tn~ll'tol'J control . .,-..... Whetl*' ~ .~ "" can1 IM lppljed ,~ 'pther 

domains ii an open ialue. fie:"lppabbftlty tO--~' k~t domai~·. of 

id .. ~ u the.~ ol {~for chanJN,...., ~"'~t tne ~ the 

nonon or dinct dependtncili Cll1atnly ~ rurti.·~. 

-~---- --------~--~------ ---
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APPp«>IX A 

SAt.fLE 5ESSIONS wmt fl5TOR 
.. :1.~···:~:f . . ' 

!'Ml.,,,..,..,,, ........ ....,.,•••••",_,_, llftA Paot:l'Oft. fte ••llfrla.,.. 
~~~·-~~ t~~~,~~~-~,~=~a:r.~•~,~1(•••~-. , ·· 
, ....... dfMitlir.l.;,t •• "'' '·,., ~ .•. /;· \fi '-!.:" { ~"' .· :; 

Today ls AprH 27, 1976. 
The time ls 7:25 P"'-

:' ~ -~·; 0::1"t,~.(;. 

What fSydUr. fUl'tNiftW . . '' 
(Pie .. enter your MN followed by t return) 
(Ent•r her•)I Mr· Adam Sm!th · 
MtlWIMt•~trfilMl·e..tyout· ·:, . 
(Pie .. enter your ,... foltow9d by 1 rwtui!tJ 
(Ent•r hertt): ht· Smith 

Thft· YM"Mr.··SMfltt. 
1, ' ."; · .. •, ';<i ~ ' 

Thia .... lonnelre " ..... to ..... ,..~~ .... jfialtit ~:Of .. ' 
~~~ ~~ ~~~ ~-,'~"'~"'~~~fM'~,;;, ...... ' 
Do you need lntormetlon concerftins h aperttton of Wt ... ua'!...,,~ , . < 
Pie .. follow your -WW with I ·f'et\A"ft. · . ·· .. 

(Pie .. key In Yet~·~~'··«, •c.· •• .,, · ". 

This 11 • short note c:orarninc the ... of the que1tlonniiire. '-.:y. · " 

The questionnaire hal two MOdll of., .... -~· '....ie .ftd'to,level .... In 
1n.ays11 mode, we lnYettiaat• your firm. In toplewl _. •.!!~~.-. . 8M_ .. ~ __ cc~an 
request chanpt to your....,._. lftCI llltinp of_.. 11•1~~...-laatton. 
wewHlmovef~~~toplevef_.Md8NllYlle..._ ~d,,,iv· ... ,~~.·' :~~- . 

• ,, .. ,..;• - "I 

-IP·~-~t-:-~-'ir•m. r_-._v..:=_ ~ !tum. If • question requiret of tut 11 Input, follow . ..- ' . . . •~a.af9turn and 
when flnithed •~' · · Clrl'ilp r.twn. --w ·· ··· .· · ~ f"'!lll!'I!' 

i?Jl'!>·:'·::·J'~-; .. ~c . 

of your flrft\
1:.:U .:.~=-:m ~ ~ ~.!!: t·~~~~-=:. 

norm.aty pt an upt...tlon. ~, ., .. , ,, ·-i, , 

to~evel. Ke;~~·== ==.::::~1~= 
just key in help 11 the retpOnM to any quHUon. i,p•,i·.::·r _ f:J•l'·, ,.,, .'_.,,: , ; 'l-

Ok, let'• be&ln. ~ 
And Mr. Smith, you are tt top htvel. Pie .. telect OM of IM ;c;"' 

. ,, :--, ;'- ~~ '. ·-' ' ' " .. -.,~ ,. ~· 

1 quit 

_____ ,. ____________ _ 



2 1t1rt an 1Mfysl1 
3 help 

(Enter here): 1 
... ' {. 
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(1) Mr. Smith, wftlt 11 lhe MMe of YOur ftrn\t U.. la lllfty liftM' ll:You ~· ton0Wff11 HCh lltW 
with• carrl• return (er). Finllh by hitthll an extra (er). If you._. ft)D,JlQ5Wlll,,.W}. 

· Pie ... bqin -
gs Food! ltd 

(2) ·What is the 9ddrwl of IC8S FOOdl LtdT U. • MlftV linM • you Med, followl. •ech lilw 
with • carri ... retwn (er). FlnWI by hitthll an ... (er). If ,... ... ~·Mt ,Jill w>. 
Pie .. belfn - 1··· ·... ,,,.-.;~,,. ;:.rt,;.;· · . ,. · • • · 

C!mbridp MA 02146 ·"~ 

~· would you like en explanation of the eteNnh of a ...-,.a;......,J.alruc..,._ te.f:CM • •. 
used to define the major actMtles of IC8S Foods ~ .• , . , . i .·· .. • , . , c .. 

(Pie ... key ift YM Of no): D!. . . 

One of the buiC lnues that •termines the..,... .. ch1r11c~'' ............. : 
end control system to support decllicMI in U. ..... of purdml,. llld production .......,..nt 
II the "-'N"•,o,f ~ ~ ~.OfMJt Q et · .· .. ,;, .~,;;.:--,,,~, ,,:. '. ,:.,., 

An IH~tfMklft of' j•f~-pnerli'~ .~.;can ~·· reprl~!"'ed • ~a: 
aupp;t·1·~9 ' · ·' ···'" ~··"·' .:.-· · · ·"''·' .~ .. ·"'1··. , .,,· ' '. '·· ,;;, 

,.>r. . ~, :· •• ·,.. "'t:: ···k' ·-. '-' . - ' 

raw .. I ntenance 
uteri ale tool a auppl IH fMM:t9 

raw Materiel lrwe(itory 
'· , ~·- ' '%' '.;,; '} ' 

~t pertl. · 
..;pu,.cfmtiri· par ti'' ' 
-fabricated parta 

~~~~,a,~1~ .• k,.-IJt-Pr~•H 
~•ntqry · · · ..... 

f lnlehed product• 

~~~~~i,.~~t'.; 
f lnl ahed product Inventory 

dlatrlbUtlon Pr.:~'~'·' 
-d I •tr I bUt I on 'c9ktlre' ....,...., ... 
-who I-I ere 

~a Ing 

production 

; J1,~~J1\--~ 
·"•·~~·:. ··. ,,·m.• 1 'i - Ol:Mrit'lone) · ' 

'-.! ' . ,; 

· cllitrlbutlon 
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-retal lers 

The v1rlous elements of the product structure d9fine thrM major functions: 
purch11ina, production, 1nd distribution. 

Obviously not every firm posMsses every •lenient of the pnerel product 
structure presented above. Retail or wholesale firms 1re •nalled In purchains actlvltl" alone. 
Many production plants are not involved In distribution operations. 

As noticed in the 1bove product structure, the pr~ion function (which 
transforms r1w materials Into finished products) c1n encomp111 two major types of operation: 
intermittent and continuous. It is uuful to dlstlnauish between intermittent and continuous 
activities since the manufacturtna ch1r1et•rl1tlca and the IMOIP'ill ~ .uoc:iated with 
these two proceaies 1re quite different. the foltowlna table proyid91 • 1ros1 comp1rtson 
between these two types of operatle>na. 

character I et Ice 

process configuration 
locus of decision 
•aklng 
equlp11ent 
labor 
achedul Ing 

type of procH• 

job shop 
decentral I zed 

fle>elble 
h 1 gh ek It I ed 
dl1patchlng 

continuous 

8Hellbly I Ina 
centre I I zed 

epeclal lzed 
low ski I led 
perunent de1lgn 

Th follow0• qu11io., clutd/1 K.BS Foo41 ..,..,,,,., ,. lt1 •d~ .....ii _. .. ._1ioa 
alld d••· Tl.. et&rreld tHlflio" o/ 1'ROCl'OK COii •1 ,.,..,. a ..... ~Iii /II• ..,,. •• 
flleportnhtld ....r ·rilGll~· It•• .· .PROCl'OR illll let Mr. S•A IWM••• •'itfi II Kts MIWN• ,,.._ 
.reacripdore. · 

(3) Mr. Smith, ta KSS Foodt ltd 1 procurement firm with no clttrlbutlon or production 1etlvltiesT 
(Please key In yea or no): YH 

(4) How many purchnlna departments does l<BS Foods Ltd h1ve? 
(Please key In a value): ! 

(5) Does your purch11lna dep1rtment l}andle more than • few (say 10) Items? 
(Please key in yes or no): YH 

PROCTOR fir•• U...ad•Cll•• Jobu .,.a,.;"• ,,.,.,. • ., u4 ..,.,.,.., .,.,,,...,, I• ... ,.. o/ 
KBS FfHHI• Lit#.. 

PROCTOR o/ler• a •ca11....r• esplaraa1fo11 ~ • .....,•I •1,,....,. ._ llr. S,,.A 

~·'· ''· . When dealina with p1.1rchnlna ~c:iliOna it la ,...ti-. ueef4ll to ...,eaate 
Individual Items Into 1roup1 of items for pllnnlna pur~ There •tt thrM cetqorle9 of Item 
a11re1ation: Items, families, ind product typos. · · 

Do you need Information with re11rd to the definition of theM thr• cateaories? 
(Please key In yes or no): yes 

The followin1 three cateaorles of item 111reaation will be used: 
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:!~: ;!;:~~C., .. o!.ri.:fr'-~ ~~~!~fir'~~a,. l_tema differ In 
' • P' ;\,~jt}i'f: ' b.,:·. '-" ."'c., \I:~~_,' :'- "' ~ ' (; 

=:=~~~~~~~: 
~~~:- ~~-~,, 

i-; ";.' • '··~ ::' ; ' ·• '. ; ; '. : ;. ::~·: ~~~ ~ ~;, .. :·~) ;t ',''.t~·- '·,,· " .'ft_::, 

'· l'WllliN•t••~11.J:.._.;;:.·· .. _~ ..... WN;'fj,:~ ~,-. 
"".>i~,- . ~. ·41· .. -. "~,rr~~7:"~;;~~~·:":!F · .. ":f >t'--· . < 

::'c~~:.:.:~.:r=.':t:~w.t~=r··•1Ctt0n.....,. yW-.. ~-' 
Do you need tnforlMtlon wttrt·,..Wd18'item Int~' ·, 
(Pie .. key In yes or no~¥¥ .,, , _ . ., " , . 

• -~-. .::_, ,!.'. '"·' • ~ 

:-::~c~--~·~:::~:.:' 
~ qulfttittea. i,•t,' < · -_-. :.: • <i!E"' . • · ·,,,;. ' • . ' · 

-·~--- ~~-·~t· ".- \-~~ -._ •"-:•: 

~-:j::-,,:.:: =v.o~,~~ .. ~~~~~,.,,~~-·-
. ' . ·' '. :• ,; .·. ' ' ., ~-

:~~,t=r:.-::=: t=..r~n:1r•~~~-~•-. :·· (Pl• ... key In yn or no):!!. 1 ' ,i"f;-,· '' ~-", · '" ··· · · · 

~.:..~=!:::-:·:.::::~~r.~1!:!-F.1\.lt!',A 
~-"m~~~~~,!,~,~l~!.~t~~l~"'~~T~ I:~~-~_ 

<7> Are ~· M.otiMW'atW1fjt11:ift M"~Ntl\f~ ~•f'· {Of~~l.J .tt,.... ._..•v·•~ea:1CM0rtiffti"'_.,:-'",t·' ;-~· ~"- :· : ~::_«'' . · .. •· 
(Pie ... lwy In y.S or no): ! · "' " · >\, ,.,~, , ·· '"' · · " · 

Do you nMCI In~~ ,_.,Ct to'N•~ if ttea~, .... ~~~ltt\ lt,f\ilnl,~ 
purcM8ina order? ·· /, , · ,. · · · · · · 
(Pht ... hey in Y• or no): x. 
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The purchasln1 orderlna cost has two basic components. 

The first component Is ttw direct cost Involved in releasina an order. lt Is 
represented by the cost of the order forms, envelopes, checks, recelvl"I forms, stamps, some 
portion of the supplies of the purchasina department, 11· well 11 axpedltina m1teri1J.s, telex, Ind 
tetephones. · · · 

The second cc)mponent Is represented by the 11lary of the per.Onnel n1i1ned to 
processln& the order from Its Initial refelle to lts fin.I delivery. The fo11owlna depllt'tments CIU'l 
be Involved In the release of a purchasfna order: purchlll"lt recelvtna and inspection, stor11• 
and .warehousin1, frei1ht and traffic, accounts payable, ft'llChine .ccountlfll. 

Occalenally, wh9n deaffna with very compfelt vendot orders contalfti"I multiple 
items, It is Important to dlstlnaulsh between a cost per twader, w~h i. the m1jor orderi111 coat 
(1 fhced unit lhtred by 11Mftl tt.MI fn'the order), lftcf 1 cOtl ptr 'Hnl which ii 1 minor cost 
1clded to Heh line item. 

(8) Do you have complex vendor orders conttlnlns multiple Items where costs per helder ind 
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 11iv•n purchHe order? 
(Ple1se key In yes or no): yes 

(10) Are there quantity discounts that can be obtained by joint ordertna of MVerat items from • 
1lven vendor? 
(Ple11e key In yes or no):! 

PROCTOR "•• u.,.,.,,.,, ., ,..,, o,.. J• ordw1 ,,.,.,..,.. ..... nw, °"'' •• 
911e1don 9. Notice t6cat ts can proceed ... ,. wit6 u "'""''• ,.,,.,... /er tu"'°" JO. 

Joln1 orierfn1 ,.pport u pou161e f/ faenu can 6e ,,...,,.,, W• /•,,.,,.., I• I• 
reple..Ullrnertt. 
(11) Are there aroups of Items (families) Involved In joint orderlna lnter1etlons th1t share 
slmller unit costs, dem1nd petternt purchalns leld ti"'"' 
(PIHH key In YH or no): XI! 

Jotn1 orierflt1 ,.pport u MC•...,.7 _,,.,. • ,.,,.,,._,.1 •mhr o/ .,.., ... •ll•H. 6:r IM• 
...,erac1fo111 
(12) Do you know approximately, what percent11e of your Items do not belona to families ind, 
therefore, can be replenished Individually? 
(PleHe key in 1 value): ! 

(13) Do you feel that economies resultlns from takina ldvantaae of these irrter1etions are 
si,niflcant enouah to warrant a special system? 
(Pteue key In yes or no): ! 

Mr. Snai&la coald nol onatHr q11eldou ll ani 11, PROCl'OR npl• lltol ii a...W•,. ...,.., ,,,. 
neeea.d17 o/ Joi..t orierin1 •pporl. TAU e:r,J...-dM g ,...,..,.. /N•4aa• ,,.., PROCl'OR 
Au deaerndnei onl /rom IM ,..,........,,.,. o/ taa ...,....., ,,,..,.,.,.,,. 

A decision concernlna the necessity of a component to handle joint orderl111 constraints could 
not be made. The reaso!" for the decision .... that 



,... .. •lect one of the followlns: 

. i'titli'tf*V 11·· 
2 between 11 Ind 100 
3 between 101 Ind !IOO 

-~•'1l&•t: ''' 
6betweenlOOlnt10000 

-~a•._. 
9 more theft 90000 

....... •lect °"'~"Mi ~i'-·
ftks tfiin tl '•' . .: ,,, 
2 betwHn 11 end !50 
3 betwHn 51 end 100 
' bet~ 101 end 2!Q 

·-----~-• more. thin 500 
. ,· ,· .. ·, ,, . , ... ,·-::;. ;·:.:·, ... ;. .r 

(Enter here): ! 

'· - {· 

-~·.' ;,. 

PROCl'OR cewt ,..e~~~,.,.... l:M .. 

- ., :-'L 

........ .-Willilif .,,......,. "ti .... 
,..., ..... ._,....._ <PlfJlf.ftM wlll _,, -.,;IJl-F'm 
---., ..... .,. ........... ,...,, ., .... ..-.,J 

A•dedl~ eeritWf·•lftStt\it'~--dl~j~' -"'' _; -
purcftitli(j•.-thliftt~~~-= 1"t*'I:.· 
Items of the purchlei"I •-•Mlilfll ifjf'~· frilff·w' 1Mln!4111111h1 

,,;'. 

f",:. 

.~. :, 

.,, . 
. ·' 

~,.!or)"1!t~,~-~~~-COU!d~~e~i' h: -,· ; , .. 1,,~? '''~"' --, ·' 

PltfJCl'Olt ,,..., u _,..,... ,.,....,. ....... 'lft.: .... Wliltll·~iiJ.,..,i..a • ,::t~ 
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"'"'1i.,.. .......... Jlr. S-• '-Met le.....,.,.. IM,.,,..,,.,._ 
(11) It Is somethw ._,,.,_ to ....... slmll• ltw lfttD t•ll•:••relv for ....... 
purpous. Wauld you Hu f_,ty.........,. to be C1n1ht1red w We tMeOnf 
(Pie.Me key In yes or no): ! 

Y•,lf'.• attqpa..,.~ ~·..-.oneofU.~ 

1 ult . q_ ..... .· .. 
2 continue the analysis -:--.. ........ 
5 •UINMl'ln the analysis 

(Enter her•bi 

The followlnl I• • list of pOlsible lunwMrles. 

Ae... ..a.ct one or more of the followms: 

1 print • summary of the f1ets collected 
2 print • aunwnary of the reco1111MncWfons 10 f• 
3 print rnponMS to .-tton, , 

You are at top level. ,.. .. select one of the followins: 

1 quit 
2 continue the malysls 
3 help 

·' :•, 
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4chqeanswera •. _. ... h...,.. 
I,·•, 

(Enter here):! 

TAU,..,_ ............ tile ...... twiai1n tweltti«• •llliitri/"fir~ ,.,,. .....,.., tlif ~ 
_,_. Ae....., ........ it- ...... Paoc:rol • P•••• •••• ...... ,_ ,....., ~ . 
PROCl'Olt ...... ......... JJ ••R:tN ... tA. ~fl/}*~~ ~ff'.!.~· 

The current question numbers r1np from 1 to 16. ...._ lley In h ~•.f:O"."..,,,.. to 
questions whole .,...,., you wish to chtnp. • • ;,v~ ·' · ·· · . '' · · 
(Pie~ My them In): !!. . . .. . .. 

So fer the followlna will be chanpds The r•ponH to .-tton 11 8bcMA your J--nt 
conc:eDo """!lheto~icenca of Joint, orWJnl conatr~ -!,!! ~ .. ~·l; ·you w- --.- Sf'f...... .· ... ',. - ... 
(Pie .. hey In yes or no): !!. 

Do you wish to •tete lnY requests? 
(Pl• ... key in Y• or no): !1 

' 
PROCl'OR .,.,.,,_., 6,. .-... Mr. S ... A /er Maw........ · · 
(13) Mr. Smith. do you feel that econoMl11,.,... froM tllUnl •••of "'"9 ~_,... 

=~;=:~w.~-"~~tf~';·.~··r :•:::," ~;.''.."•·'· .; .. 0··c 
' •.. ' . •« " " 

Plf0C7'0R -...., 1.A. w•tr '1/!"'' ,...,...,. * _.. ....,.,.; .. ~~~.., ........ 
........... ,....,.,,. • 1...?,. ... ............................ ~ ., ... 
,...... .. ,. •I/ ... ,. ............... .................... '. •• ,,.~ .... ~, .................... ,.. ...... ., ...................... ......... 
.............. ,, ,,,,, -- ......... '~~H,t,1~ ' ?!. ., '. . ' •. 

~~~-1,..-.,~·- ,• ~Jh"llwt:' 
t~ottaZit·wr'Jllt.; · ~ ·· .. ,,: ···· · .. · · -·m~u. · · 
=~ ~J"ft the~--~~ of.the, '~'l ~~pt,.!blP ~-~tJ~ not 

!!!!!!~so~-;.,..~:--c=~~f.J~~j{~ 
CPl•ne uy in yH or no): I 

' ,:_,.·-:·<;;.~:( ,.~~ ·1--,~· ~·~~~; 

llP.' ,...,....,..,..,. RICMt"Rtfliiiilt •W:fl~Tf ~-Mal•,_.,..,.,:.•{ ..... 
,.._,, :ftWtitfh' ....... ' · .. · ' . . ;!".' •• ,1.1 ' . . . . • 

,. y ·.: ·J • . . ... ' .,_- " ' .. . .. . 

You are at top level. PIH• •'9ct one of ttw followlna: 
- ~ ... ; ' ,, : ' ,' '... ' 

1 quit 
2 continue the IMlysls 
3 help 
4 ch8f119 answer• 
5 summarize ttw anely1il 

(Enter here):! 
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~current question numberl r ... frOM l to 11. ...... ~~J~'~;~.·P',~• to 
questions whole .,...,. you wllh to chanp. ~· ·· · · · ) 
(PlelM key them ln)s a 

~~~=!1-=~-=-·;~ ·~~,~~,--~.,.-~.,·. 
Do you w.t to cbMP eny MDref ,,, · ,.. · .·. · .· · ·· 
(Pie ... key in yes or no)s. !l · 

Do you wish to delete .ny requests? 
(Pl• ... key in YH or no): n -

(11).Now It ii IOINtthw ..... to ...,...te ... ltw lntof .. t1.ilt1•ff# .. ,,..portin& 
purpe>MI. Would you. tllllly ...,.uan to .......... ,., ... N"~ ·•· . '.. .. 
(Pie .. key in Y• or no): ! · . . .. \ .. , > .. 

You •r• •t top level. Pie .. Mlect OM of the followlns: 

1 quit 
2 continm the Mllysit 
3 help 
4chanpanawers 
!5 aumm.fze tt. 8Mlyal1 

(Enter here): I 

NDw the followina ia • list of poailtle IUMMll'lea. 

,.,. .. -*!'-.. .. or••~. -~~r.· · 
1 print a •utmMrY of the facts collected 

,, } 
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2 print 1 "'"'""'Y of the recolNftlftdatioftl " far 
3·print ,...,_. .... tlonl . . . 

(Enter here): l 

Mr• I*"',.... rMt mx:tolr ..... • ,.....,,. ,.,,.,. t,/ '#"'1ft_.. .... taor:tolt ,,rlat1flll....................... . . '• ' .. 
0.te of ....ion: April 27, 1971 
Time .... ton started: 7:2!5 pm 

U..r't name: Mr. Adam Smith 

The foffowlna data lit 'about th9 purchatl"I ...,tniilftt. 
A module for joint or~,. constrllntt la Medtd. This ti becw'you decltmd 

~:ck.oint .. ~ .. ~.c:"-'. ·~r~~~·:l.~·-.·~~ 11!-~ ... · •••A . ..,..... · .. ,· ···.~··<:·;Ii·.' t-,: -···-'• "' ... ·' ·...:.... •• ,. .. · .. & .• c~!'!'ff .,, .... ., , ...... , .· , . 
2 • -c0~t"cr :,>; • • .- • . • 1 .. u.t'..W~~· .. 
Ml;ded. . . . . - . . . . ' ' ., . . . . . - f • 
3•·tfi8 'Mf.ile ttUftier ofthe'flmlly 'JtU.. oflhe pu,; .... ci9Partment II more t""'1• 

;'<~:-" --·,"' - _,".(~._-,_ :,,-,c ."·.'---~~-"-,:~·.:. 

You 1re at tap tMI. Pfe ... ..Cf one Of the fOlliwl"I: 

1 quit 
2. cont my, the 1n,.iy111 
3't.tp . ·.·· . · .. 
4 chq• -..W.r1 b· 

e 1ununarlu the INllysi1 

(Enter here): ~ 

Mr. Smith, the foUowina i1 1 list of PoHlble """"""Hts. 
Pie ... •lect one or more of ti• followina: 

1 print a summary of the f act1 collected 
2 print 1 1UmMlry of the recGIMMndationa so far 
3 print r•ponses to questionl 

(Enter here): 3 
Mr. Smida r..U ""rwpow• /• ........... JJ w JI~~~................ . .._ _.. 
The current question numbers,.,.. from 1to16. Nofl' ·· ·. · · ··· 11111 ht Of pGRfble 
IUIMtlriel Of retpOl'llM to ... tionl. 
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· Pie .. Mlect one of the followi,.: 

1 print • •UMIUrY Of ... ~ .. 
2 print Mlect9cl...... . ",, 
3 return to topl19'fl 

(Enter here): .l 

You cen r.,.et. the foltowi,. optlonl • IMftY ta- • Y9'I ~·'t •.. ,:;-· ~. ; , , · .. ,, 

Pie .. ..a.ct one of the followf,.: 

~=:~ 
3 print thole ...... ..a.cted ao fer 
4 leeve tM Mlectlon loop 

(Enter hire): l 

~-~}"~~.~~·you~ ~~;tJg II 
Do you wish to select more? 
(Plffle My tn YM or no)t !!. 

You cen r~~x~ f()I~""~~ 8!!~~J~f1•~ft1Wf~1 , ,· ,, ··. 
Pie .. Mlect one of the followinl: 

~' ; 

(Enter here):! 

Qmstion 12 

~- ' 

concerns the
30

percent• of non-f.aly ltw of IM pui'ctt•IAI ~ ,, 
r9lf)Onle: . . . 

. ','JI~": ,~ .. ~,,;~,~~:.l~-ji'F' -.:i--: .&:·'. '/ •.·', 

~ . .,~·'.{~ ':".'.;°t''·~~!ff' :':\$1 .. ' . ";.', . 

• '" -~l"! •·' 

. ,, 

; f • ' i~ ' 

, •:. 
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.(Enter here):! 

Now YoU ere et toP level. PleMe eelect one of U. ~i 

1 quit 
2 continue the 8"81y1ls 
Se.Ip 
4ch .. e-wer1 
5 1Ulftlftlf'lze ... INllyM 

(Enter e.re): ! 

Mr.,_,,,. UeU.1 t•,... "9......,...,.,. e••,_•.,.., • °"'·,~·· 
Mr. Smith, do you really went to _.m , :,,, .,.~ · , ,, ., 
(Pie ... key in YH or no): X!! . . . 

·'I:· 

Do you with to ,.,. whet you haw cllnl IO f..t 
(Pie .. key In yes. or no): m. 
A reco.rd of this l9lllon will be ltved. .... Slwlt\· 4f Wilif 1llltini of the ll1el0ft eulNnitted for 
prtnttnsT "· · 
(,..._ key In yes or no)s !!. 

........................ , ........... , .. ,, .. ,,.,, .............. . 
1'1te ....,... •I Mr •. SM ..... 

Welcome ·bt!Ck Mr. Smitht 

Today ii April 27, 1976. The ti• II 7t38 pm. 

You ere contlnui"I the ...- .wtM on AprU 27, 1171 at 7:25 pm. 
You are •t top level ,.._ telect w of the followtnl: 

1 quit ' ' .' 
2 continue the illtalyelt 
3 help 
4chenp....,1 

;':•~f!~.~ .. 
(Enter here): i, 

~~';J=!l~J"""'1..n.-;,~'"'8( .. d'ffl.,.._ Jwa f•. 
(16) It i1 sometlmM ..... to •reaate ...... lte. Into,....__.,,.~ ·: ., 
purpote1. Would you liM f8111Hy ._....uon to be.....,. fff'ftii',._.,f · 
(Pie ... key In Y• or no): !!. 

PltOCl'OR.,. ... ,....w, ....................... ~~'= ... ...i_1~ 
4 .... .,. .......... , ................... """! •. ii · ... ·. ' ..• ,.~ .. .......... .,. ... llOCn)I,._..................... . .,,, .. .. . . , 
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Concernlna the details of 1 modute for f1mlly 111rea1tlon: Items th1t experience jolnt-or•rlna 
interectlons end th1t ire 111rea1ted Into f 1milles beclUH they share conunon Inventory 
ch1r1cterl1tlc1 should be ordered toaether to IChleva benefits of economl• of scale. The 
reasons for the decision ire that 

1 joint orderlna constr1lnts ire present. 
2 a module for joint orderln1 constr1ints In the purchuina department is feasible. 

A component to h1nd1e f 1mily 111re11tlon Is needed. Thi• Is because 1 modultt for 
joint orderina constr1ints In the purchuina department Is fe•ible. A component to h1ndle 
f 1mlly dls111re11tlon is needed. This 11 because 1 module for f..Uy ..., ... tion in the 
purchasln1 depertment is needed and a module for joint orderl"I constraint• 11 -fHtible. 
Concernina the details of a module for family dis1Qrq1tlon In the purchali"I •p1rtment: 
Procurement amounts th1t are 1lloc1ted to f IMllJ• should be ·llHocated to f-'ly .....,rs so 
tt..t Items In families run out simultaneously. The rellOnl for the decision II'• that 

1 a module for f 1mily dis111rea1tlon Is needed. 
2 a component to handle joint orderin1 constraints In the purchasi"I ..,..tment is 
feasible. , 

And Mr. Smith, we wlll now 1ttempt to Identify whether. there are· external conslrein.t1 ""°"' 
your items that warrant the development of an 111rqate plan and the 111r ... tlon of. ltema and 
families of Items Into product types. Do you need further inform1tlon with re11rc:ts to extern.a 
interactions? 
(Ple1se key in yes or no): yes 

The presence of external constraints such as stor11e limitations, fln1nci1I · 
constraints, limited capacity of indlvidu1I vendors, ind need to smooth purchasi"I orders under 
fluctu1tin1 requirements m1y force the development of 1 purchulna plan duri"I a Ions time 
horizon (usually 1 year). Items and families of items are then 111rqated Into product types to 
facilitate the de1i1n ind Implementation of the plan. An 111r .. ate purchllina plan 11 required 
whenever purch1slna decisions have to be made looklna more than one pUrchulna leld time 
ahead, and items are competin1 for scarce resources under fluctu1tin1 •mind conditions. 

l'ROC'l'OR ues qtYsden 17 ,,.,_,,. J l 10 ,.,.,..un. tlte edste11ee o/ naenual eoRSlndnu in 
ICBS Foods. A11 •11N1Gt• plenrdlt1 n&H•l• ii oonsUtn4 I/ at ,_,, OM ........., u ,.,..,. ..... 

( 17) Are there storage constraints that limit the amount of physical Inventory you could handle? 
(Plene key in yes or no): !l 

(18) And Mr. Smith, are there financial constraints th1t force you to ·define a fairly constant 
purch11in1 rate each month? 
(Pf111e key In yes or no): n 

(19) Are there contracts you sl1n with individu1I vendors which force you to •fine • fairly 
constant purchasln1 rete every month? 
(Ple11e key In yes or no): ! 

(20) Are there supply limits on some of your vendors which force you to antlctpat1 IOmt of 
your purch11ln1 requirements? 
(Pl1111 key In yes or no): yes 

(21) Do you carry seasonal inventories to 1bsorb demand fluctuations? 
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~ .;, . _, 

. :,":"' ... ~...!:.~*=-..:..~,;;~"'~~ 
(22) Are._ lfwotMd ~'MfMllC1ion1a hljilttlltY~to -~

1

1"'•PitC1 .. .Y.tem? 
(these it•• miaht be vwy expenliv9 or thfy could a.. Iii& ..-.> 
CPta• ..,. .,..,.: .•.... '. i •f. • ~ ·'" : ; ' ' " :. ' t· '' 

' ;:\: -·!· - . "" .• . -

<23> 0o you bow ............... ot veur n.-w...Hect• tJr ~ ~er;.;.1)....,~tton.t · 
(Ple ... gyiniavlliulttt"tl' · · · · · · ,' ::.':ic · •. ···.. •• ·. · . 

. • ;.. • ·t ·. ·, :"'~ ~ A......,.. ....-.~llf~' ...... ~·~·,·'f!tl'\,,. .. ""~ that.lhl 
external ccnttllftt9 ··~·-•tfiflnt n·~*'(· ' ··: . '·· ' . 

• ', • c'· ' ~:-·· ;-~r~·:\:-~_ -_ ... ··' .. - - c 

(29) Now how NnY product typet .. thlref 

Pie ..... 1ect one of the foHowlnl: 
. ' ' r·,, '. 

...... Mn 11 
2WtwMnl1 enct20 
3 MtW .... 11 ·Md !19 .......... ,,.,1'1 , ......... : ... 

(Enter here): ! 
.,<-· 

Mr. SMfth, I think 1 hWe M*:t..i 'iri eri1w. 

The number of product types ex~ the number of t....m... 

You IMY ch.,.. on. or .-. of !hi· folfowtns, 

1 "between 51 ind 100•, the response to question 2!S concerninl the number of the 
product ty,_. of the pur~ .,,...,..m .. . . , .-• ". . .. , . .. 
2>''b•h1'M n Mill IP.., Wf ......... 10 ......... 19 ~'~.·~of tt. 
f amities of the purdtMins -.ntnent · · · ·· · · 

(Pie ... select one or more): 1 



\ .~ ·.·.,\' ~ 
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::.'r...!n~,:om!.'J,JUt,·~~ r~ ~«t~J~ 1-1.~ ~..-.of . 
0oyt,uw•v~_,.,.p.·\\Vi ·· · ·· «1

••. • · . ·.: ~ ' ,. .. 

(Pie ... key In YB or no)a !!. · "'· · · 

(15) Now Mr. Smith, how many famlffet (lroupt of illMI) .,. fhlreT 

Pie ... Mlect one «)f the:~: 

1 len th1n 11 
2 betwHn 11 Ind ec) 

' !ltl!!!~ "f 1''" lq{) 4 t;e,...,, lv ~ Mif 290 

:::~~--p 
(Enter here): 4 -
PROCFOR -.,,., de Mup. PN•u .,......, _.. w/I ....... PllOC'l'Qll.-1•• •· 
~r:~ .. f.~~,.,....,,., -· '.··t~-'. . ,,.,,, .. _'. ~' -~/ 

(26) Mr. Smith, do you currently have en 111rqate purcMlinl plan? 
(Pie ... key In YM or no):! , .,,,) .. · 

llr. ,..,,,. .....,,.,... tM..,... .. ,.,.. W-•• 11••--• ........ fNNl•&•••.., 
i...U1 ...... .,,...., ~ tt.& ............ Wf1Hfl¥ ... ,,,. 

Question 15 
concerns the number of the ,....., of tt. purlhlelna .,... .. nt 
responu: between 101 and 290 

()'8•tion ~ . . . . , . . .·· ... . · .. ·. .. 
'" ···coidrn. 6 nuMber of1he ~t-tYP. of.h ,......,. ~f 

rHponM: between !1 and 100 . 

~.:::=-..:...-;e:::::..~2~~~·"':' 

=~:~~~-···.·· 
(27) Mr. Smith, can you stve an .. tlmete of an.,....... t•_,~,,.-.. ...-~T 
Pie ... Mlect one of the followJns: 

1 le11 thin • months 
2 between I and 12 lftOllthi 
3 more than 12 MOnthl 
4 not known 

(Enter here): ! 
1' 



Mr. Smith, I think I have detected '" error • 
. . ~· r,:·- ' 

You· may chqe one or more of the. followif'll. 

1 i.11 than & months•, the wwer to qu91tion 27 lbout thl:;W~ if(~ ...,.~ ~ the · 
.. , ... te pur~ .... of .. ~......... f~l . ..iLI. .. '. ' 
2 -,, ... nt•, the .....,. to .-tton 21 lbout ..... ,........,.wulW'tr,:,".~ 
depirt•nt ''··· . ' . . . ' . 

(Pie'" select om or more): 1 
"'--try~· . ' ·i .'.;·· . ., .. ;:,, . ' 

(27) Now Mr. Smith, can you 11Ye en •tlmate of en .,,..,.,...: • .._ ...._.. fOr atf'181i' .. ate 
plant · 

Please select one of the followfnl: 

11i'1•""41t"ltilontM ' 
2 betnen & n 12 ...,. 
3 more than 12 nMMtthl 
4 not known 

(Enter here):! 

:rs.=",,~=:~~~~·~~~~~.-,: ·~.~·I~,_,.• 
(28) It 11 common to do ...... plannms with. V-•, -~~.It O!'. ~ • .....-.!Ml<• .,.,. 1 .......................... ...,, .... )<••::.;c·i· ;.<'' ·;· .. '<"''• ~~. , .. ,, ~ •. ) .. ' ,•,, 

<Plelae ~yift Ytlf~WJttflf'" ·· · · · · .· . ,.,i\, · · " " •· ·· · ·. •· . 

• s,.,.,. _., .• ..,_>,. .... !\.'tt'"MllS.,. -~· :··-,.. ·: ...... ~ • . ,.., · r. A-L"-" "- &.- ...:..,...:.a·i?I_:.. ., ~a:·~·., . . ,.,, .. ' .~·~:~1• .. .•.. ~ ·~· ' .......... - NI __ .... . .. ,., .. , ... 
(29) What time ~lodl do you think you lhoUkt _.le~ Y9Uf' ...-·~ 

Ple ... wfNtOMdf11tw'f81jwtff&r ·.~" '~'·'·:- ··;i; ·:· 

1 1 cetender week 
2 2 calendar weeks 
3 3 cetendar wHkl 
4 4 calendar WllM 
!5 1 calendar month 
6 1 calendar querter 
1 1 calendar semester 
a !5 worklna days 
9 10 worklna days 



(Er;tt•r ~re); l! . 
'..' ' ~ ~ ~ 

(30) It i t do t ,...... --·~•~/~·.it= ·:.. !•~:·~ ; .... ~,~~ divfdedr;.w.:·•.,,-·· :1' i'~t~, '~"I~,·~··.·~;•:~·.· •. : ·. •. '.,; .. 't1.: 

(Plane key in yes or no)I r. ~- . 

MM•W~•lll...,., 
,· ..... :: 

--·~ (.,,. ~d 

~=:.~!~wt~ :.:t"n!.i==-~~~~.~~~~ ~~ 
(~~)~at ti11t9 peri~~ ~}hfM." .. ~,~ ~ ~~~~'"""~' 
Ple.e ii1ectorie1bf ~ totliiHWt ·· ·· ·; 1 · • •· f i• :.· ·: · ... ,,. 

---~·. ,~~, , j~;(- ,· .... ;-.·4 .. t,7"1~ , ~;~U'J~·· - .'-t .. ; ~~.' 

. 't )"tote•ftehi ~-- J ;' • 

2 2 c1lend1r WHkl 
3 3 cllend• w"kl 
4'-4idllltftlllr weeks 
5 1 cllendw month 
61 cll•nd• ~,r 
7 1 cllend1r seti1iiter"' 
a 5 workina days ~, · ~ 
9 10 workina days . 
10 29"WOt~"diyf ',' ', 

····-n;~Wik1~ ·. 
tr"l~~a:~;».<!1 ·'·~·· 
)· \/~· ~ "):!:it~·:~ -.;, 

: ,( . ~ . i, ' 

.· 1-. ~ 

'' ''.l 

--------· 

,, ' 
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(Enter here): !. 

PROCTOR .,.,.. ao ...i..1e at.. "°""""y •I• rrt1441...,..,. /twH..llR• 1,..;oa 

Now Mr. Smith, do you .,.ect an explenatlon of the clfferenee between the •,...nd for en e~ ·~ 
Item and the •hipme .. ntf (or...... ~ttw .,ctJ!Mt-. .h .·,, ... ,. , ,., .•• ~.·~'·· •..••••••••••• ., .,, · • 

,(M:..aFcM.-W .WW'lh . .,,.tefttMni1Hif~1e;ff ~, · .· ,.~:~ ... t•.>. , •" ~~ ;N .• 
(Pie .. key in Y• or no): m, .. '·· . ·.. . · · . ' . . ~ . . 

(33>~ tfttfftrftit,.::~ by.•· ·~~t· ,,,.~ .· 
(Ple ... Myilfft';i&~~-t)• . ~».·•« ,,. ' ···<' ·;:,~. · .... i 

=~=~'=~.;a-.41lti;'·~;Wv '·.,.· 
(Pfe ... key In Y• or no): !l · ·· 

':):, 

,,. ......... :.·~-~--. ~·· ··.· ,~.:..... h~ ····,)· 

:f /:.!rJH~A'-'9' " "JU"'1U•h•lt 
•66N ... • ,,,_ ... ,. eMINI 

No*·• vou Mtd i:dilttrWcltf6i ~~~.- ·1t~·l~t ,::.:.:,"~ .·.J·
1 

)Wt ••• ~·. :·' 

(Pfene key ln YH or no): YH ... ' " .· ., ,. . . . . . 

The' p\wcH~fna' 1.Mt ti'*e is t ... fl~ '~t..ret ... 'tr0m the ~ a replenishment 
order is trluered untU the first major portion of the.or• ls-JR.ft UM. ~tr!>I U..:.r~ 
purchuina leed time Is caused by interMI ...,_tr.UV. proc~ iftd Pwt Is ._ to ln-
trwlt time and orw proc1•l"1 ... It the ........... Thi faltowlnl ... ~~ts 
·ot • purchuina leed time: '~·''''i~·" .' ..... '" 

purcha1lng lead tiH IHue of •.. · '". '·· , ~· 
receipt at ·purchase ~ ....... 
raquieition " 

review 
ti •• 

vendor quoted receiving lnepection h~!~ . 
lead ti•• ti11e tiH tlH 

The review limo 11 tho lhno lhol ol-"'-tho,._ oi~, ; .. 
requisition and the rece. ipt of the order by the. supplier. • It Ind~ ... ·~. . , ,.tNl]tlY• 
waltlna time, the buyer's intervention to trlMlete tha purchMe · · . . · ·~~ 
order, and the time ,...red to tr""'9tlt tt. orw te the .,,...,.... wndOr. recelvlna 
time Includes ., aver• waitq ti• in rec:eMns. and an allow.,. for counUns and checkina 
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the order. the Inspection thM (If .,....,, includH lft ........... tiM nl ~""" 
Inspection time. :: :;;~" ., 

(35) Al• ttltr• ltw with ... ,..ly '°"' P"Clwlnl ..... tlwf 
(Pie .. key in yes or no)t t 

',,..v " ~,~: h :~ •, ~ 

p_ if..", "· ' 'c ;::_,\.r"~) 

A ralUle,..,... ·~ u .,.,.,., /w de .. .,...,.,,,... ··· · :::..-: :.:.==~---·····•*······~~\ 
HWJCrifjli~f1:J:Jli ;~d.1:;;::.f::J~:'~.~ ~- c:,w;;:;,t4~~ a.~.;, 
dee ....... ...,. , ........... ,,... ........ ,,. 

-, .. - . ' ' .-. [! ~ ~ 
, .. · .\l~ilt~'(.I M~ ~~· :·Y~ l'c-v ,. ··iJ'" "· 

,.,.. .......... , ....................... ,... ••• , niir"' , .... PiloclH .. ,., ... ..,, ...... ,.,...la,., n•1M1rnlfm., ,_ .. .,, .•• 6' .... 111ltr14rld•~lllfl len ,. ................. , ............... , ...... • ... • ......... ,,.,i \{·"l.,. •:1$1; ~lt,f".7 

<37> Mr"_ SRU\1:!1f WBMlilti'\ff*.,tMMIMf1_.w.rw.._. .......... ,:~.·~. ·.·, '~ 
(.,.._.'\eY'fn''yesorftik~ita. "'~',t.;,a'.I)>~ ~,1 ~'~;.,·{;tt, mit.'.:,,•:, •···· " .. :, .. ,,_ 

'~-. ~~~9~\ ·1;:- ·~~.~,...~k ~;)~·~:'.~·;g ;.~,· :· t..,Aiti(f~\~-x. ~:~ '.;.·:: 
): ~: _7:-: ..• ,;:· '~ ·~ 



'lbY:~ 
2 by Wffk 
3 by month 
4 by quarter 
! by year 
I by trarwKtlon 

(Enter here):! 
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=~ '~~"·~\~ ~.· ... ~;.',~ ~.~~~-;~.ni~~.~~;·"~~··~.·: 
;-•: ~ ·. : ~~ ,~ ,:~-,i·,~R·~ f'.1~ ,..._, ,. , 

~,' 1. 

Nealee, PROC'l'OI .._ "9181 ,_,,a,_. o/ .... ..,, .. ,.. ..... re.....;.~-· ,........... .· ·,.' ... 
:: ;~~;' ('"io ". • •' ~ 

PROCTOR.....,..., to..,~ o/ aa .. ,_,...,,,.,.. <It_,,,••--• /OfWuda1 
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· lnw•d1adom in • laser para of else Nuion.) An •11N1••• pla11mn1 rnodale b f,,.,U,le u4 
PROCTOR .......... Oii ,,.. lype o/ rnodel IMI '"'"',,. ••• mu • ....., .. ,. co.Id,,. 
•la6oroted to protlUe • "'°"' d...UH deaeription of •• £1'.) · 

A procurement 111re11te pl1nnlna module is fe1sible. The re•ons for the decision ire that 
1 the 1ver11e number of the v1rl1bles of the 111re1lf• purchnlna plen of the 
purchnin1 dep1rtment Is not more thin 1500. 
2 the 1ver11e number of the constr1lnts of the 111r .. lf• purch•lna plan of the 
purch1sin1 dep1rtment Is not more thin 1000. 
3 • component to h•ndle mlddle-r1nae forecntln1 Is possible. 
4 1 procurement 111re11te pl1nnln1 module is needed. 

Concernin1 the det1lls of 1 procurement 111re11te pl1nnina module: Procurement amounts for 
product types, non-product f1milles ind non-product non-f1mily items th1t are subject to 
external constraints should be determined by means of 1 linear proar1mmina model. This model 
should optimize holdina ind stor11• costs while obeylna external constraints. The renons for 
the .asion •e th1t 

1 a procurement 111re11te pl1nnina module Is fenlble. 
2 external constr1ints ire present. 

Prod•el ••,re .. 1fon b ,...,,., to nade tlte .,,,..,... plu /..,,,,le. In o44ftfo11, •,,,.Mui 
,,...,,....,,.,,. roadne b reql&lrH to dloeat• plauH ,..._,.,,..,., •rMtartl• 1• /•mUy 
mem6era. 

A component to h1ndle product 111re11tlon In the purchnin1 <ktp1rtment is 
needed. The re1son for the decision Is th1t 1 procurement ... r .. 1te pl1nnina module . is 
fe1slb!e. Concernin1 the det1ils of 1 component to handle product 111r .. 1tion: Items ind 
f1milies th1t share common inventory ch1r1eterlstics ind dem1nd p1tterns ind th1t ire subject 
to external FOnstraints should be 111re11ted into prodUct types for purposes of 111regate 
plannina. This is bec1use extern1I constr1ints ire present In the purchnin1 department ind • 
procurement anreg1te plannlna module Is fe1sible. A module for product dfs111rqatlon In the 
purchasin1 deplrtment Is needed. This ts because 1 module for s>roduct 111r911tron is needed · 
and • procurement. aareaat• pl1nnlns module is fenfbl1. 

PROCIYJR require• •11 eltf...-. •I l•mU1 ~.,.,,., 00111 h/ore tr iedd•• 011 tlw lype o/ l'Olll,_ 
10 h IUH. I/ co•U are 1....ZI, 011 eqaoli.ratio11 o/ ra11 0.1 li111e1 ,...,,_ .UI h appt'Opriole. 
OI......._ K ... ,,.ael: or Hu-Al-' 1/toald 6e ,,,,.,,. 
(42) Mr. Smith, please aive • roush estim1te of the 1Yer11e direct orderlns cost. 

Please select one of the followin1: 

1 less thin 0.5 doll1rs 
2 between 0.5 and two doll1r1 
3 between two ind 5 doll1rs 
4 between 5 ind 10 doll1rs 
!5 between 10 and 25 doll1rs 
6 between 26 Ind 50 doll1rs 
7 between 50 ind 100 doll1rs 
8 more thin 100 doll1rs 

(Enter here): i 
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~~.r::;r!"~~~,r~~:nr:=!.::~::. 
/or ,,,_,.

6 
• 1~,,,_, _,.,,,._ .,..~ ~~~••·· ... . tlltr ... ;/ 1' .. . 

(43) Ori the ~flfl41, ho~ ~ tfl.-.,'-,.,)V*• in ••• , ' ,,. 

Pie ...... l.Of\9.~f U•,~ 

l le11than5 
2 batw•n !5 Md 10 
3 betwMft 11 lftd 25 
4 between 26 Ind 50 
5 m,or• ~twn !5(). , . 

<~t•r here): a 
IC ..... u atNJ MOii .,,,,,.,,,..,~ .u..,,,.,.., .... ~. 
Concernina the detail• of • ~ totP:•t dlliUfelltiQ.dl\<"'N~~~ment: 
You should use the KNIPIKk or Hn-tMal ...,.._ton tchlM in ellaC8tina plMMCI product 

!:·~pr~·~p~~ t!lfttW.,gW:~=· It\ ...... ~~-~, 
t

....:..: mes~~ ,~_;1Jf,.1fi~,~ ·°"··. «.-.. ~~-~, •• 1 . _..,._,, .. : 

..-. deciSIUfl Me ll"N" . .,,,,. : 
1 • c°""'°"'"t to handle product diHgreption is nee&W. 

~t1A' -~~~"!'l'!W-" ~~y '~~~~~~ ~~-~,,~. 
:(it,'pt, : ·. ~-: J-.;~,;;;·'"_ .. " •·;'"~t.-~,8 ·'_.,, ' '··. . . ' ": 

,-~:.,.,~ ......... ~ ..• , ....... : 

~~rr~e5'~-==~~ 
Pl••M Mfect one .. ~f. ~ -~ 

1 very constant 
2 reuonatly conshtnt 
3 fairly variable 
4 extremely variable 

(Enter here):! 

< ·~, :. ' • '[ •• 

(46) Mr. Smith, ~an you civ• •percent 81tlmate of the ftURlber of your items that ... ..,.cted 
by leed time dependencies! · 
(Pie .. key in • vllue): 15 -
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A module.JorA•lld t•·•mn•itftltloin ii ,,...._ ,·Tfln..._:for OW~ 1s ~ you . . 
dacld••·~·t~·- ..... _,.,. ~1~ ~·~-~~.1,,...-.n,t. 

............. ~ .......... , ....... ,. •. ~ ....... :...,.).ijflfi'' .··. ,• .' ", 
(47) Ahd·Mr.·Wttt.-- ......... "'......,. ....... ~,~ 
(Pie ... Mr• ,.er.- neh'!! ,~, . ·. , . ···., :· ·. . :' . . 

(48) 0oet the le.ct time YWiability depend on the""°"' 
(Pie ... key in YM or no)i ii! ' "' ; ·, ' . 
, ...... ,.,..u ........ .,.,y .......................... .... 
(49) Do you .,.,,. it•• thlt Clft be purchlled from ..... dlfferent veMot'•T 
(Pie ... key in YM or no): n · · · · · · 

- < ~f.4 ,_·.: ·:..-; 

(50) Mr. Smith, do you U.p hittorlcll recordl of leed HMIT · 
<Ple--~~or~m ~·· 

A 1-::::_ .,... .... ,.,,,.,_.._..-.Ml.,_ ....... ~~.·.· .. ~(~ . .,,. 'd91,f_~N~. ..... ' , , '· ,· 

. , 

PROCTOR....,,,,., k CC11MC ,.,,,_ ... a..ae .,.... ,., ..... W d.... "'- k ._ _, 

:::.:y~~:: .. :.---~i;:;~fUJ!~,~J-IM\ff. .. ~~· .. .,,.. a- ' . , "·" 

A decision concernina the type of •module for'-~· i11Wft· . .~ t* i....,... 
The re for theWCl M1

w ie'ht1t Is not~~·' ' -·~·' ·''·.. .. . ~ .. ·-l . ·. non ~ ..... . ... ~' ·: ' .· , ..... "'{II JW'.. 

. . .Pfl!'Cl'OR.~· ""'-!~ ~.~1J~/ •. I~ ~l'J 

No wilftfl'il1•e•• .,..II•••• fl Ntat.tif ...,., •""'~ ....... ,lit:~~~ ... .................. el........ ,' , •, -... 
~.::;~o===,=-~~~:9 
PROCTOR ....... u .......,,..... ~ • ....,. , ............ ~ fft:!~~ I«.....-
•• ,....,....iy ,i.w.r~llWliiB- ,. .. , , , ·" ·' \: : ' ._> , : - , 

,, ,,.,,: -.. ~· <,/ '·~· ;>·" ~' . ': . " :t c •• ' ••• 

···---" - ------·---·------
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(51) And Mr. Smi~h, what is the purchase coit for moat of your It-.!·. 

Pie ... Mlect one of the follo~tna; 

1 less than O.S dollars 
2 between 0.5 and two dollars 
3 between two and 5 dollars 
4 between !5 and 10 dollars 
6 between iO Md 25 dollars 

;~::·IS~ 
a more than 100 dollar• 

(Enter here): ! 

:~~~~::,.~:.==:tr.~=--~.!:..':::.::::,, 
6e....U.L . .·· , :·· '.'.'i ·.~ · .·;1 

So far the followina wtll be chanpd: The answer to question 49 concernina multi-vendor Items 
In the purchnina ttepartment. 

PROC'IYJR Neiti··ta. .,...,,., _, ,...,_..,·1;, ....... 8'W J.,. "'4 ffaN _,.,,. ..... ..r# 
ll&pport. ' ' 

(49) f)o .,bu' h.v9 tten\f thlt ~fl' be pureblMd from ~• ..... v...,.9' 
(PtelM My'ln :~ ~r ·no): X!!. ~·' · · · 

Note ''°' .,. ....-•t• ••' ........ 51,...... tAf ,.,. ............. ,;.,- •••••• 1-4 d .. 
•P'*1_~=~,P~·~~·~:1'11.lfll• __ •_,. ... lU#.IMa ..... 
........ • .... ~ '.,,.·.. ' <.; ' 

(52) DO Cflffertnt ~rs ·h~. ~~t,(ltly different. M••tMJMUm.sT 
(Pt• ... key In 'i• orno): !1 · ' · 

... '. . ' ,-,· ": <, '· . : . ..,·~ • -~·-£~.·.i. :·.,,,,.~,,,,, :, .... , 

f'#tere.,. llO WHw trUiaffl .. a rlNule f.,...-.,; Nl~~WIDllM"" 
1 (!3) Mr. Smith, does the price of the Item chqe with each ~ vendor! 

(Ptene lutY in y91 or, no): ~ ·~·. :.<< . . . . . .· 

A modute for vendor selection la UMICHllry. The re..Gn'tor ~the ~ion',is.that ~r 
trlldeoffs in the purcMlina department are absent. · · 

PROtTtllt .,.,._., ''Ir.. :: : .... Ii .. ·· . . . .. 
<St> And Mr. s~ -~~(ti ... :t :;::~ 1-.? 



Pie ... Mlect one of the foHowins: 

1 .......... ...... 
2 betwHn 0.!5 Ind two doll1r1 
3be~l ................. . 
4 between fJ Md 10 cton.1 
5 between 10 end 21 dola.. 

··'· , ... ,.,... ........ . 
7 ----·-.\"·-··{ ,. a more th9n 100 doltn 

(Enter here): 3 -
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M"'*• IMtttt,,~ • ....,_ MttNte• the ...... V'ftllllJJC"tolf .,..,,,., • I ' 
percent11• of the Item'• unit COit. · · ., · · ; :: . " " · · 

Pl ........... .,,.tt.f~ 

1 1811 than 10 percent 
2 ..._...to Ind 11 piircent 

··.; 

3 between 1!5 and 20 ..,..... · ' 

4 bet~ ... ··•*"" 5 between 26 Ind 30 percent 
6 more thM 30 percent 

,,_ <h'; 1 ~ I ,~ , 

(Enter here,>: ! 

,.,.. ,. .............. ~ ,..,~"-' ~t~ ,., "; .. · ...... ,~-·~·:Jdli• ,,,....,,... . ' .· . . ... ....... ,_.. .. ._ ,~., . . . ·w:111r..11· 1111n .,, . 
..., ........... _ ........ liil•t'"it --t•::~'ll"". ~I!!'!"[& 

A routine for computins eoct'• ii pGlliblt~' lfn 11 ~"w riid~fof""'.W-t~ • ' ' 
forecau,. lo_...,. Ind u. .- fllllly Ind ~-.!!f ·"" ..... . 
purchasina dep~ment It not lw ._. \wO ...,_end the~ " . ..~.:f~.ftinn 
:,..~.!:.--:;:..~::&:c:n'=.~~fY;~~~?:; '.'~ ~ :tw~,,,.~i ··:f'~r ~f.,,:JI-.. · 

Reple..ula,,.... ,.,., ,.,...,.. , .. •we •I 8001..-. to".,.,,_ 
(56) Do you have any ltemt ~ purchale °"*'' ~.J1Clt ~.!"' ~ ~! . (Pf.-.t.y;ift,,. • ...,,.~ , ,w· >' ' · ~' .• •'- » > O>. 't . . ' ', 

PROCTOR,.. ... -..., 1N1 __.....,•I,_,•.,.,.,......._.,.....,.. ..... INI • ......... 
/orrnala':fie__, f# ....... a#lli'•M .... fl/ ...... · " "; ., ·· ,. , (~·; ·· •· . .; . . . .. • 

Concernina the details of • routiM ·~ COMtMl"1:111q~,...,:•¥"W. · ''!'nfy~~'~1• ... ._.. by 
tla;at~ ... -.-•• "'*••h9f\~--,tMIW-.. ............ ffoW.. ~ 
instantaneous replenishment , .. should ._ the 90q ,.,_.. tw bMa r,epliil.._.nt ·rat• 
into consideration. A forinUla that t.._·eeoftOMIH of ...... ~:a· ,,~ ~}~~ ~11 
determinina the or•r quMtities oi-.. ••Hid ...... H .. ·'Mtllt? =~i~,r : .. 
orderlns from w..-...: ._ tew_.., • .-MJ'fOFdllr•·•tW .... ~·Ni...._. 
for joint ~rderlna constraints ii felllble and joint .,.,.. _.,... p ·"'~•i,r:d,, apl .it~ 

1 
•• 

with non-anstantaneous replenishment rat• in the purtha1I• ---hPIJ~·pfiDM. · 
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SpeeW tapport h Nqidrt4 for...,.,_,, .. ,.,.,..,....... Ural.,,..••• J>l«DM • ...., 
naoh •11 nalude11 6uNI oa Mr. Smtlt'•........... ... · · 
(!56) Are there extremely expensive Items that dHerve 1 .,.W.IOl'\tnll~•Yttentl 
(Pie•• key in YH or no): ! 

·. 
A decision concerni"I the necessity of 1 routine for determlniflll order ...,.W-of -*emelY 
expensive items could not be mede. Thit la becw it is noY!eo91m::\d11lhlr ntr11•I)'• 
expensive itema In the purchllins department are present. · · .. ,,. • · · 

PROC'l'OR coapletN .............. ••I.,._,.. 
(57) Do you ke'J) recor;t of ........ 1~.<or ~~.,..~:for· U.••Oilllencl itllMd 
(Please key in yn· or nof. ! : . .. ·· · 

llr. Snua• ,,., .,,.., Wou: ,,. iet:Ue• •• .,,. .. ,.. lrU ....., CO&CM••I' ........, .... ,, .. 
reple.Ult,,..Rt ,....,_ · 

So fir the followlna will be chlnpd: The rnponM to .-stion·.•*"'· it.,. with non
lnst1nt1neoua replenishment rates. n.c:enter I••• .. ••II h* ·.y 
(e5) Do you have any itw whole purchlle orWI .. not ,.,.._, .. ,~. · 
(Pie ... key in Yti• or no): !!. 

' ' 

Foree ...... ~ ........ .,.,.,.~ . . . . .· ·.. .. . 

·· ~~rt::~~:!St~-..~~t~~t=".&:>=:: .... enc1 
items? ·· 
~ ... -~YH~~!!. .a 

A.,_,.. u aUI ,,.,...,. .._. l'lioctol ... ,,,.~, ,...,,,._ .. ._,., ,_,.,,., ......... ,.. . 

A comp0nent to handle the forec•tins of •llOl1ll-tt9m.i.t11••'*"-h.,....tor the 
decision are thlt 

~ ~he •• for f~~.qf ~-~- .................... .·· ' 2 the •ver• ~91, ._.~'"~,...-.--.,......nrre1 .....-11 .. t:t.·Mt .._ 
thin. ona ~·· , . , .. ~ · ·'' , , · 

s,_,.,~,,.. ... ,, • .w~ .... ..,.., •• .,,,.,,...,.. .;,, ... 
(58) Ha)V '"tnV di(ferenl ·--~;-yW.._. ..... ,.... ri itwf 



1 1 
22 
33 
44 
!ns 
6 more·thM!S 
'-·· . ' '>i 

··~ .. - --.. ,---~~--- . - .... 
'." )'!;\,; ""· <t'," "'' ' .. ·~ --~~ ·-. 

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

~~~<'c:::.. ":,-...::,:a:..-:.:,.· .::~-.::·::,-:.:1,:az&:t.'1!f'' 
~l,~R ... /.~~~~~~ ·.-; •:,. ,•~!· .·· ~~N;·f;Y 
(!9) Do UA•• h'M'....., It· . ._..,..<Ill~~ .... tt tM ... ofthe ...on! 
<PllllN'~MY.'cwrfdf:YI"-''' ._;· _.7; . 'or~"'·~~~. .. .. ·.. . .. · .. 

<t0f"mfflM··Hm1tW_..~1'•1MPOtt•'._~,,,.-,a,~~:~~P.....,". 
(Pie .. key In Yet or no)I m . . .:.~· · ·. · · . 

=W!·MD..•m,·l..7.:~~"•;:r~m: .. ~·~-..... ~. 
the end P'.,1~ "'"""~ 1 .. . .. •· ,, •', .; • . . . • .• , .. ·. • '. 

' 
Pie ... Mlect one or more of t._ followms: 

~p~r 3 ' .. Off ... ,.,.,,,· .~. 

' - ~· 

(Enter ._re): 1 2 

<12> •~Ju"'Whef ~ · ~r - .._ · · .. r ·. ·JI· · ' <Pfe.t4t'\ey'"'fif•~~):·!I' "~ .... ,,.)yo)Jr;,' . ',-> .... ,.....,._ .,. . 

A moc1uie for .t._ forec•flfts. ofltfttect~ .... ..oft 1t.M.' ~- .-.4 ·TI. i.;~Ul.,)'9U 
decided that the HMited-1 .. ••on ltw of the.,..,.......,... ... , .. ill!llltort.a.· 

. (64) Are t._ .. slow movers lmportlftt enoush to require • specitlt _...awl-' · 
(Pie .. key In yes or no): m. .·· ' 
(l!S) CM_ you 1ive 1 the ~~· oflt.111 thli·~.-~ ... {" ·. · . .··· 
(PlelM key In 1 value): ! · · · · .! 

A mc>dute f~ the:.fo~tq, of .. ~!~ ili>'ll•.!IMI~.~~~~ !'-· ... ~:. 
=.ti~~~-::~an~·~~-r~--
.. ion Is thet tt. det• for forec•ttns of the ........ , .............. _....,......... 



Concernina the detlfft of 1 module for the forecastina of stow~movina itema: The 
forecastln1 of demand for tlow movers can be done by. exponential smoothina with a v..-X slUll 
smoothina fector. This is bee._ 1 MOdule for the foreclltins of stow-movinl itetn1 itl,._ 
purchMlna department 11 ,.._, end 1 component. to ... the torec..t"'-~~~L...._ 
Items in the fM'Ch•lna ~ ii pouible. A,... for tht foreceltlnl''dri' · . ·' ~ ltima 
Is needed. The reason for the~ II that....,.. M9tM .,. ttresent. . . , .. · 
(66) Are there Items with I~ dltMnd (i.e erratic dlMlnd behlYiOr where ,......Of 'very 

<~4ar;·~~-:;;:•,fdr::~~~.~,.~~·i. '; ,. 
A module for the forecastina of Items with err1tlc demend ls unnecessary: -~·reason for the 

~-~~~=;:~"' -~ .1' ".~~j.-
with trends are 1bMtnt. · · · · · 

~~t~~:;~;; (i.e~ 1t.,.;thtt .. ~~~,~-Jdl~,~·t;,b ... ,.:•·. '.; 
(Pie ... key In yes or no): !! · · · · 

A com~nent to. ~ .. ~torec•tlna of t~.· ,, ~ ·. it.._1. ~-~i.;,. This.· .. ·." • .. ~f'f•hk>ffeht ihtN n . • " . . .. . . . . ' . ' . . . . .. . . . . ·. . . . . 
(68) Do you carry promotions th1t 1reatly effect the demand pathtm of ycNr'9nci itwt 
(Ple118 key in yes or no): ! 

A decision concernina the necessity of • component to handle}-· .... ft;W, .. , .• . .. •.. .. • .. P~ .. ·.·".·I. :: .-!9·. It.,. could not be made. This is -..... It ts not known whether pr~ fl'!,Rf; ... ·< 
(69) Mr. Smith, do you cerry advertltina c......,. that &rHtfy . . ..I~ I Ff' of 
your end items? · , ... ····""'l7.Ai ·•· · '·· -~· ... ·. . 

(Pf•••• key In yn or no): ! 

A decision concern\"' the ~ of 1 C()~n,t t~t~. t.,, J,,.-,c"V'71 9f ~trt,I• 
items in the purch...,. .... ~ tcilt Mt' W MWi: ~~·~-ft'.!f~~·I\ w""t._ 
ldvertised items are prlllnt. ' · ·· ·· · 
(70) Do you think it is important to provide support for predict~ the_ .~wtt\ n..turity. ~ 

. decay of·y-;f"""" .· .. • . ·. . ' •. ; • ; ~·; ·l) ', ,f' ·:J;.!) :•. '• I • ,; .. 

(Pie ... ~ irt)l9a .. WJ)t1!_ . • ~· . . . ' . 

. · Amo&Met0'SUppert•~1>f1te)ft·•t»ttt~M-~•ry~_n.·· 
reason for the•dettttlff11 \hilt yckl·cAefilMhftif ff*'tciPP'iHYJIM:ttit+'~"\ i¥ 
unimportant. . . 

~~::-::~~':"~~=~:t::~~t-~~ic,~~'.-
procedurn? 
(Ptene key in ya or '10): m. ,, •. ,,"'., 

(72) Now are these lbnormllly lerp orders (due to tpldll or•rs, errors, pr:omotlo"ft etc.) 
frequent enouah to require I reat1fti~ fO W9 •flip .. ·. > . .,~~i: "' ,. , .· . · 
(Pt•••• key In yes or no): !l · · ' · · · 

A modUfe 2N'ffltw t• ...,_.,, Ut...._lry. '"'9,._.,torthi~1.1.Jf!et.~ -lded 
that h'"9rttrtr·ottterif1Nt'..,_.tif"'1'·ordirt_;Wttit~~ 1i . 
unimportant·. ., . -:1J:.r" ~~ ), .. _...,.~-·· """''t;-, ~-· , .. ,.~,i~':- ;.~t1;<"?· ~- .. "'-, "·. ' 

I '• ;. ~-~)' \ -~·!' •; • • 
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PROCTOR .,.,. ,... ,..,,,.,.. tAe ,.,..,, o/ tie IMAle /w .-Ule ,..,. .. /orooo•d•• •pport. 

" ~ ... ,. dlfh1ltt of a " "' flo ~ -!f. ' i " ffV " ti ~ Tha. 

demand for p°;'od':t'fy;.., non-type famil~~Miltv ~·ifC·~f;~e.t 
~':°~=:t,;~~:~. · p·~~=•t_J\?'thlns 
:!:.::" ~..:-.. ·.~:..:i ~...:...... ~~ii. 
::::;:;:::Jr=:;r;a;., . )!' _.' .·~. f,··-~~ 
•r•1•t• p11nn1na moc1u1e 11 '••lbletor~1 · ·~ """ . · .... ., -~· :;•~~fir 
TW. eorapleta • lint ........_ PROC'l'OR,...,.., t• ..,. ,_,, ...... fir fflia,_ .......... ~ 
,..,,,.,.,.. .,... h cMeW I•....,..,.,.....,.,...,,._,. ¥~"9.~.Jfr~l""'4.~• .. •w tlae •ulora .. ,.,.,,. ........... ~f ........ A .-""-if·,,__ , -. .. _,,, .. ..... .. 

Yeu •re 1t top level. Pli111e te1ect one oflhe fol0wm&1 
1 quit 

· 2 contlm. the 1nalysls 
3 help 
4 ch•na• answers 
5 ~ummarin the lnllysls 

(Enter here): ! 

And Mr. Smith, do.you rellly wlftt to quit? 

(Ple"'~YJ~, yes,~ ~~.. : , 

Do you wish to •ave whet you haYl''aDni iO ftr? 
(Pleue key In yn or no): Y• 

A record of this Mllion wlU be 11Yed. Do w1nt 1 llttina of the ..-on submitted for prifrtinsT 
(Pie ... key In Y" or no): !l .·~ . . . · 

*********** ****'*'" n•••u• '**"*''*"*"•*'*4'*''.'Jf "' •••.•~.•u•• 
Welcome beck Mr. Smith! 

Tod1y 11 April 27, 1975. The time Is lt03 pm, . 
.• 1 ". /'.•. . '.." "· "; .. 

You are continutna the 1nllytls stlrted .on April 27~"ff1a· It f iM pM. v...,;~ • lO.. ••'- · 
Pleae select one of the fotktwlns: · · · 

t· cpt-
2 continue the 1n1ly1l1 
3 help 
4 chanp answers 
5 summarize the analysis 

(Enter here):! 
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The curr.,,t q~~n1 numbe'rl r.~: from tto 12:'~..e key in'th. •• cor~~ to 
quest10~ -~ -~-.~.)'OU ··1th tQ cttne. · ..... <Pt•ne '·l9y 'them 1n): !! ' · · · · 

~:,::L~::;";::'fict~:t tie.~td'.~~.l.T~ ~·~·.._._.. .... 
Do y;i;Ji:'.nt to ~·=,:~''"'""~··. ' ... ., .· ., . . 
(Pl•8" key in yes or ~): Q. , 

Do you wish to delete 1ny requests? 
(Pleue key In yes or no): !l 

(44) How would you ch1r11c:terize the var.IJbOi~ of your eur~ J~tcH;-. for tnOSt. of your 
purchased Items? · · ·· · · ·. · · • · · 

Pie ... select one of the followtns: 

1 very constant 
2 re11on1bly constant 
3 fairly v1rlabM 
4 extremely variable 

(Enter here): ! 

All .,...., Mr. S...W ,..,.., tM ...... ,. ...,.._,. 6t ,..,w. ......... ~,.., llfOCtol ii. al. ...u••· •I• CMn ..... ,., ..... ,., ......... --~~. .l'\ ·.~ .. 

You 1re 1t top level. Pie ... setect one of the followtnc: 

1 quit 
2 continue the an1tysi1 
3 help 
4 ch1nge answers 
!5· sumntartze the analysis 

(Enter here):! 

The current que~tlon numbers rqe from 1 to 72. ,.._ key in the· numbe~s correspondins to 
questions JY~,'9. ~!·~.~ .. you 'ff;isb to cht!Ne. (Pl•••• ·Mj titfl. iftP.!a:·· . . . 

So far the followlna will be chqed: The respGnM to qwstlon 48 concernlna selllOMI leld 
time dependencies In the purchellns departMent. 
Do you w1nt to chlnp any more! 
(Pie ... key In Y" or no): !!. 

Do you wish to delete any requests? 
(Please key In yes or no):!!. 
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PROCTOR ma•• .aUl ,..., qae.alon U. 
(44) How would you characterize the variability of your purch11in1 lead tirtl8s 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):~ 

The re1pon,. ao que•tlon 41 ii 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 ore note no leotl lime tlepenclenciea •o o lead time /oreco.ain1 •:r•••m ii inoppropria1e. 
(Notice, tlaU ,.ctlon illu.•lra&e• PROCTOR'• en11ironrnent rnecAonUna. PROCTOR lau foolidaaei 
all re/erence• to nolu.otlom concmdn1 lead drne forecudn1.) 

PROCTOR con.Wert alternatfw tHlriable leu dme apporl. lnuw1ency lead dnN• can 6e uMi 
111lten itenu are unespectetlly ancler11ociecl. So/ety lead time•,.,. au/al fn proflidin1 
fnll&l'Gnce a1oin1& .aoc• oat1. 

(73) Now do your vendors quote an •emer1ency• lead time for critical items? 
(PIHse key in yes or no): yes 

(74) And Mr. Smith, whenever the purchasing lead time is quite uncertain, 1 Hfety lead time can 
be added to the 1ver11e IHd time to t1ke into account the uncert1intle1 11soci1ted with lead 
time calcul1tlons. Do you f 1vor the addition of 1 safety leld time? 
(Please key in yes or no): yes 

(75) Are there qu1ntity restrictions 1ssociat1d 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 re4eterndne• t#te fletaU1 of a 1y1tem /or lead dme 1apport. 

Concernln1 the details of 1 component to handle l&1d time determin1tion: A Hfety lead time 
should be added to your best current estimate of the procurement lead time when order 
amounts are to be determined. Emer1ency leld times should be used only when items are 
unexpectedly stocked out. This Is beC1use emer1ency lead-times ire present and restrictions 
are present and you decided th1t the 11fety lead-times of the purch11in1 department are 
appropri1te. 

PROCTOR lau noaltin1 more lo tlo: ii 011JGiU /u.rllaer iftltrucliona. 

You are at top level. Please select one of the followin1: 

1 quit 
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2 continue the enailysie 
3 help ' 
4chenpMlwert 
!5 SUINMr'lz9 the lftllylll 

(Enter here): ! 
Mr. S...,A u..., ~ ..,, , • .., ...,.. .. U.. ~I• .... .,...,,..,,__,,..,..,,, ............. ,, ........... 
The current quection numbers r.,.. from 1 to 76. Pie .. My in the numbers ~ •. to 
qwstloN whose M1wer1 you wtah to chenp. 
(Pie .. hey them ln)t I! 

So far the foltowlns will be chanpds T1w nw.r .o· ~ 21 lbout h· ti• period ..._..,.. 
of the ... , ... pur~ plan of the purchalina c1epm1--. 
Do you w8ftt to. c:hfl"P,, "'1 ..,..., <Pl••·•y tn· y.a."Or llJ)::ft 

< ' 1.-, ... ~ 

· Do you wish to delete any requests1 
(Pie ... key In yea or no): n 

:,' .... ' .. ' .. 
(29) What time periods cfO· y0u think you should ~ to div* your tk. hQdaonf 

PlnM select one of. t ... fono.q: 

1 1 calendar WHk 
2 .2. ~•lender w.-1\s a 3'elle"4tr wte1'J 
4.4~~.·~ 
5 1 calend1r month 
6 1 c1lend• quarter 
7 1 Cllendar .... ttr 
a 5 workins days 
9 10 workl"I days 
10 20 ytptklnt. d~y· 
11 ~-! wMk' di'YlSion 
12 I don't know 

(Enter here):§. 

~'t.:::!:'J;.!':;.!.na;:t;;: ~ ~~.,,.,.~"~ ~~ CJ!.= .. 
,,.._ PROCIYM'.-, •. ~~·~,.., .. ·

1t=:"'1J. n•• 
.... ". ' ·' .•. <:~· " ., .• ''·I<; ·• .. ·,<, « "' ::,·=:;':: , . ~'. ~ "L .· .. 

A procurement ldr1t1•ti ·~ tftoch'.M 11 ~. fhil it Mc.u.e the aver•• ,_....,. ·Qf. 
the v1rlabl .. of the ear•• purchllina plen of the purchllinl dlpart111ent is more th8n 1500 

=:.:~::==:~.J:--·~'by=='-
perlodt In the plennins horizon or further .iMr:.t'-_..t~~ t.. .. ~~ 

111 oltaJt .... • llw •.U. •I.._~ .. llr. S.W 911,... , .. ...,. ...... e/ t .. / ..... y 
., ..... .,. .... ,,,.. .., ...................... , ........... ,.... , ....... .,.,...... I/ 
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an a1 gregate plan i• in/fHUible, it mcy 6e tlaal no middle ran•• f tweetudn1 •yat•rn b reqdrM. 
PROCTOR. tltere/ore, recompate• nol11odoiu of /oreca•d•g tltot are o/lflC'-4 6y tlw clton .. fa •It• nalaodon of•••"••••• plan i11/euibUity. Here, a rnUflle ,..,.,. •y,,ern b 11Ul ,....,,.. 
dnce IU.ppon .. neecled for • Joint onfrir11 '"''""'''°"' ........ 

Concerning the details of a module for middle-ranee forec11tina: The demand for 
product types, non-type f amities and non-family non-type Items should be forecnt by 
exponential smoothln1. These forec11ts may be dls111re1ated accordln1 to the relative annual 
demands of members. Demand for slow movers can be forecast by exponenthtl 1moothi"1 with • 
small alpha. This is because a component to handle the forec11tin& of se11onal 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.""nlOvlng 
items is possible and ·a component to handle joint orderinc constrainti is feasible. 

EtHJlao1jon1 of tlte neeeHlty of Pf'HKOt •16N1•don1 ore offectff.. Mr. Smillt •tote• tltot h 
'"' not teant 011re101jon for repor&ln1 parpo111. PROCTOR aoJ1CIUe1 tltot pro411ct 
•• pelflfjore u ullnece.....,. luuel 011 Clll'Nnt nolaadou: •lty •66NI°'• if on LP b faf eai61eP 

(31) It is sometimes useful to a11re1ate items up to the product level for reporting purposes. 
Would you like prOduct 111re1ation to be considered for this reMOnt 
(Please key in yes or no): !l 

A module for prOduct a11re1ation Is unnecessary. This is because a procurement 111re1ate 
pl1nnin1 module is Infeasible. 

PROCTOR retarna to tlte top. ••• 

And Mr. Smith, you are at top level. Please select one of the followins: 

1 quit 
2 continue the analysis 
3 help 
4 chanae answers 
5 summarize the analysis 

(Enter here):! 

PROCTOR ouametl • time ltoriao11 of more titan II rnontM for ah •••,..•••• plan. Mr. Smida 
declde1 &o •pecif y o ltoriaon of 6 to II montlt• ltopln• tltot d1u .UI clNire,. tlte nana6er of 
Hria6le1 in tlte LP. (Clearly, on nplonodon '"''"' antl ,. ... ..,, o/ de611,.,.ln• /ocUity mil 
aorneday 6e reqdred l/ &h """ u completely unfornUlor 8"'1t dae rnetWolo,.y. We..,.,,.., 
1ao,,,.,,.,., &ltat tit• uer b fnaem1ent eR01&1lt 10 ino• 1"81 ta&clt o c,._p ca11 ol/ect tlae narn6er 
of woria6le1 In on LP.) 

The current question numbers ranee from 1 to 76. Pl111e key in the nuMbers correspondina to 
questions whose answers you wish to chance. 
(Please key them in): &Z, 

So far the following will be changed: The answer to question 27 concernl111 the length of the 
horizon of the a11regate purchasing plan of the purchaslnc department. 
Do you want to chance any more? 
(Please key in yes or no): !!. 

------------ --



Do you wish to delete f/f'lf ,......, 
<PIHM gy'1ft yes :or no)i !!. 

< ~- ' - ~ .·~ 

1&2 

(27) And Mr. Smith, can you atv• an estimate of • IPPl'OPriate the htJrizan for an eares•t• 
pl•n? 

l tea than 8 months 
I between• Ml 1:2··1Mfttha 
3MOre....., 12'MOittlllll 
4MtWIOWn' 

(Enter here): l 

l'M ... 111aat.1U-.. ...,.,.,,.,.. PllOCIQlt ~Ntl/~'.I.,,_.._, ._,.., ....... 
- ,· ,, . . .. . "' .. , -· . -' . '~ tJ":!'t} 'f• . '' . ;-1 '', ~ \. . -~. . 

1 quit 
2 COfttiftue th9 Mlfytis 
3help 
4dulns•'· .......... 
·5 .......... the enalystt 

(Enter here):! 

Mr. Smtd1 ,..,,.......,., ,,_, h '14..., 1ped/7..,._,Mll_,,....,,..,, ..... ,,,,,..,. B• ,,_,.. .. · 
•• ,.. ...... ,,.. ba/•llWUty .......... .,. • .,,,, .... y ,,,..,,,.,.. • ,.,.,,,_., ·.. . . 

So far the followins wil be ~1 1ht ,...,._ ·r.·•tioft lf'COnmtnf"8 YeftdOr CCffllracts. 

PROCTOR eo..W.... __....... ••• 
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of coJUtndnt• doe• not olf ect tit. noluado111 dnc• "" •• .,...,. plore II fllrwHy ht/...U.I• du• 
to 100 many wariable1. 

(19) Are there contracts you sign with individual vendors which force you to define a 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 f'nolly to••• tlae mo11 reo1anca6le coune o/ octlore. Whit• llltl• 1laoa1le1. "- 6econae1 
convinced tleat tMr• II more product•••"'•"''°" 11ton lee W on.-.ily 1ped/W.· He 
aleere/ore reque1u o c"4n1• to qaedlon 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 condnae1 necatlon. .•• 

(25) And Mr. Smith, how many product types are 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 recomput11 only olfeotel. neluodon1. /1 l.oe1 not,....... alt. entw H1dore. l1 /Intl• 
al/ected cltan1•• 6y folio••• fllrect flependenclea. Norte. tleaa alee pro6le• u llOtf /eaUJI• 6u1 
toltla o diflerent Nt o/ condi1lo111: alae number of prolact type• ,.., dec......tl ontl alee na'"6er 
of dme period• ha• fncreoNfl. · 

A procurement aggregate planning module is feasible. This is because the evera1e number of 
the variables of the anregate purchasing plan of the purchaslns department is not more than 
1500 and the avera1e number of the constraints of the 111re11te purchasin1 plan of the 
purchasing department is not more thin 1000 and I component fo htndle mlcjdle-r1nge 
forecasting is possible and 1 procurement qgregate pl1nning module is needed. Concernin1 the 
details of a module for middle-rans• forecasting in the purch1sln1 dep1rtment: The dem1nd for 
product types, non-type families ind non-family non-type items should be forecast by 
exponenti1I smoothing. These foree1sts may be disa11re1ated 1ecordins to the relative annual 
demands of members. Dem1nd for slow movers can be forecast by exponential smootrnna with • 
small alpha. The reasons for the decision are that 
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l a eompoMfttdto handl9 thft feNftttfft of • ..,.,..,ftems" ft''ftHdld "9 I modUle for 
the forecnttna of .. asone1 itetM 11 possible. ·· 

~~!~~.~~;.,and.• 
3 a procurement aureaat• plannina modute It fe ... ., a ~1Ho hlndl! joint 
orderlna constraints is feasible. · ·' · ' · ,, .~ · .· 

A component to handle product aggreaaUoft is nee~ ··11'f'r"*°" fdf 'ttte d8dsion It Ht a 
procurement aureaate plannina module Is feasible. A component to handle product . 
disaareaation is needed. Thit is becw 1 component to .._ ~. . . L.'llr•!!lpit ls 
needld and 1 procur.-nt ... , ... plannlnl MOdule la fetlfl:tle. dlat14'tttl" .., ' .of a 
module for product ....,...atW.: You should u. U. ICMpsack or Ha. . ,, · . · ... 1ion 
scheme in allocatina pllMld product type procuremtnt amounts tt~••· , , . · ?iteM 
member• of prOduct typu. Thele ldtemH work belt for lituatiolfWW 1 LI · 
costs such n your1. This ta beCause a module for product c1s...,..atioft in the ~,. 
department 11 neMecl and ttw Htimltecl family nt non tllllllly lt9M ••inl coat of fhi 

:w.:=r.::.s~-~ ... ,. . ... ···.1.~r.~ ..•. ~~. 
f1mfllet ttM .....,. .• ,... < · ' ' · ' ·· ' ,., , ... ,,.~ fi'!Mf 
to external CONtrelnts should be .., ... w Into ~ · 

pl~-=::-~~ .... Al~ '"" . ·f • } ', 

2 a procurement ...,.... pl'""'"' module ~~bit. 

You ere 1t top level. Pie ... ..a.ct one of the followina1 

l quit 
2 continue the analy1i1 
3 help 
4 chana• answers 
!5 1,~ln th,t ~y~i~ 

<Enter here'* 9 
,. - . ......- (\ 

''. ~ 
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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 "'mmory of f acu tleaermined 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 C1mbrldse 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 ire. many. 
The number of the items of the purch11lna dep1rtment Is between 5001 Ind 10000. Joint 
orderln1 constraints are present. You decided that tt. joint orderfna constraints of the 
purch11lna department ire sl1nlflcant. It is not known whether joint qu1ntity discounts are 
present. 

Common orderln1 costs In the purchasina department 1re present. Joint economies 
of transportation ire 1bsent. Economies of transportation ire absent in the purchninc 
department. Complex orders in the purchasin& department are 1bsent. Multl~item orders are 
present. A component to handle joint orderin& constrlints is needed. A component to handle 
joint orderln1 constraints is feasible. Concernina the details of 1 module for joint orderin1 
constraints: Items that experience joint-orderina interactions and that •Jwre common inventory 
ch1racteri1tics should be 111re11ted Into families. The percent11• of family Items of the 
purchasina dep1rtment Is 70. On the 1verqe. the number of the f 1mily items of the purch11ln1 
department is !5250.7. You decided that the family aure11tion of the .purcbasin1 department is 
possible. Your desire is to not 111rea1te f 1milles for repartina pur~s. 

The percent11• of non-family items of the purchnina department is 30. 0'1 the 
1ver11e. the number of the non·f1mily items of the purchnina dep1rtment is 2250.3. 

The number of the families of the purchulna department Is betwnn 101 and 2!50. 
A module for f1mily 111re11tlon Is pos1lbl1. A component to hlndle family 111re11tlon In the 
purchnin1 department Is needed. Concernlna the detlilt of a module for f.,mly a11r•1•tion: 
Items thet experience jolnt.arderlna interactions and thet ire aurqeted Into f amities because 
they share common Inventory characteristics, should be ordered toaether to achieve benefits of 
economies of sc1le. The number of the product types of the purchasina dep1rtment Is between 
21 Ind 50. 

On the 1ver11e, the number of the product types of the purchnln1 department is 
36. A component to handle f1mlly dls111realtion in the purchlllna department is needed. 
Concernin1 the detlils of a comPonent to handle femily disaarqatlon: 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 
are absent. 

Stora&e 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 purch11in1 plan of the 
purchasing department is between 6 and 12 months. 

On the avera1e, the number of the vari1bles 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 111r91ate purchuing plan of the purchaslna dep1rtment •. The 
time period division of the 8Ure1ate purchasina pl1n of the purchasing depwtment is one 
month. On the 1verage, the number of the constraints of the 111re11t1 purchasln1 pl1n of the 
purchnln& dep1rtment 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 
dep1rtment is 65. You decided that the product· 8Ure11tion of the purchasing department is 
possible. 

You didn't want to aggregate product-types for reportin1 purposes.. A module for 
product a11regaUon is needed. Concerning the details of 1 module for producf 111reg1tlon: 
Items and families that share common inventory characteristics and demand patterns ind that 
are subject to external constraints should be aggregated into product types for purposes of 
aggregate planning. A component to handle middte-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 be forecnt by exponential smoothin1. These 
forecasts may be disaagregated according to the relative annual demands of members. Demand 
for slow movers ca., be foree11t 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 lenath of the dat1 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 purch11ins department. Sales records are present. 
Data errors are absent. 

The length of the sales records of the purchaslna department is more than 3 years. 
Backorder records are present. A module for product disq1re1atlon Is nee~d. 

Concerning the details of a component to handle product dlsagaregation: You 
should use the Knapsack or H1>e-me1I disaasre1ation scheme in 1llocatin1 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 
dep1rtment is 72. The item orderlna cost of the purchuina 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 1dded 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>epectedly stocked out. You 
decided th1t the items with variable lead times of the purchasin1 department are important. 

The percent11e 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 purchasing 
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 is unnecessary. 
A routine for computin1 eoq's is possible. Concernin1 the details of a routine> for computing 
eoq's: The standard economic order quantity formul1 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 f smilies that have certain economies of scale in orderin1 from vendors. 

The estimated item holding-cost of the purchasing dep1rtment is 0.92. The 
purchase cost item of the purchasing department is between. two and 5 dollars. The variable 
item holdina 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>epensive items could not be made. A module for the forecasting of season1I items 
in the purchasin1 department is possible. A component to handle the for1c1stina of se11onal 
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 purchasing department is the cost to liquidate 
and the off-season holdin1 cost. Slow-moving items are present. You decided that the slow-
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movlna Items of the purchulna depertment are Important. The percentaae of slow-movlna 

~::.:~.~.':':~~-=-===.~=~=--==. ~~~~Z!";y. ex~....,.hi.ns _... v.y ...-..... ,.,...,.1".;,....,1' . ·ttir · 
forec11tlna of slow-movlna Items in the purchlltnl .,.tlllftl it needld.··,•~t to ,. 
hench the forecutina of tlow-MOYlftl ltw ii pa11tta ltw with trrat~ .. ~ .... ar• lbMnt 
ln,U.p\lf'dla ........... ::A•U•'--·if•'*illldt ... :Wlti..rlttt·"~ la 
unnecessary. A c0._,,.n1 .. ._..._~~iW·M""6fi'~. 

Fuhiotu'lh·...._ ••'-....t; A oompOrM to'...._Jhtfal'RMtlna of 
fuhionable .itw ia ~•n..-Y. ·tt it not_.. •hlltl• ;;t•t• ..... ri pr....,t. 

~,' " ·' t ·- . '!tf~t:¢-~ ~"";,'[ ·.--(-,;~.··.· . .' 

A deeii'ion COftcet' ... h M191ttty of ieoh••*•f to .... 'fN'~~tlJC'of . 
promoted Items could not be m6. It ia *"'"" ..... ·•ttthilil letM lft'tflJ'pUrchlllftl 
department are present. 

A·'4lllcisiDn~1 U..,....ltyof.a ..... f9r··~·~~. 
it•N .in tM :JU"ch•ina:ct.-r41 ln•il~coutd·.tw _,. ;A:1l•t81J •"' thlf 1tt«k11iri 6t 
It .. lite ........ w UINcel•"f~L . ; . ' ' . . ' . . . 

..... ,!!": 

lteMI ttwt ._.rhNU ... otdn tre ..... nt. 'V~llK ...... tJitt 1t19-· ~.-. of . 
ite• that ex ·••a-..;. orflrt. Of"*' · · ~ ............ ~ ...... , ...... ,.~..... " ., ·~. ~''.I ~··to." per ,.,.... purt • ~ .... ~~-~: ~ ~--~~~~· ~"'!&. -; ~ . ~ '• ., ',, 
filter ,.,.. .,.,.. fa.w.M.OHeaty. · · · · ·. · · • · · . · · · : · " .·· · . · · 

' "'; " '· ·~- " . l. ' 
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......... "'** .............................. ,-~~···tt••• ........... ~ ... 
'-, -~- : • •• • • • • • • > ·, • '- • • • 

A ••...,.•I..,..,.,.._..,. PlfJC'ft'Ht 

O.• of••esst•n Aprit.27, 1976 
. Tbne eenfOft· ..... : ao3 PM 

Uler'• name: Mr. Ad1m Smith 
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2 joint orderlna constraints are present. 

A module for f 1mlly 111re11tion in the purchasina department is possible. The re1son for the 
decision is that you decided that the family •Hre1ation of the purch11in1 department is 
possible. A component to handle family a11regation is needed. This is because a module for 
joint ordering constraints is feasible. Concerning the details of a component to handle family 
a1gre1ation: Items that experience· joint-ordering inter1etions and that are aare1ated into 
f amllies because they share common inventory characteristics, should be ordered together to 
achieve benefits of economies of scale. This is beclUH Joint orderiftl cons~raints are present 
and a component to handle joint ordering constraints in the purchasin1 department is feasible. 
A module for f amlly dlsa1gregation is needed. This is because a module for family a11regation 
in·the purchasin1 department is needed and A component to handle joint orderin1 constraints is 
feasible. Concernina the details of a module for family disagre1ation: Procurement 1mounts 
that are allocated to families should be allocated to family members so th1t items in f1milies 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 purchnlna c!eptrtment ere 
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 purchtsina plan of the 
purchasing department is not more than 1000. 
3 a component to handle middle-ran&• 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 1 
procurement aggregate planning module is feasible and external constraints 1re present. A 
module for product a11regation 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 sh1re common inventory 
characteristics and demand patterns and that are subject to external constr1ints should be 
aggregated into product types for purposes of aggrqate plannlna. The reuons for the 
decision are that 

1 external constraints are present in the purch11in1 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 foree1sting of the purchasing department is available. 
2 the average length of the data for forecastina of the purchasin1 department is not less 
than one year. 

A module for middle-range forecastina In the purchnina department is needed. The reason for 
the decision is that a procurement 111regate plannin1 module is needed. Concernina the det1il1 
of a module for middle-ranae forecastlna in the purch1sin1 department: The demand for product 
types, non-type f1milles and non-f1mily non-type items 1hould be forecut by exponentl1I 
smoothina. These forecasts m1y be dlsqar111ted accordlna to the relative annual dem1ndl of 
members. Demand for slow movers can be forecast by exponentlll smouthtna with 1 small 1lphL 
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 1 routine for determinin& order quMtiti• of extremely 
expensive Items could not be mlde. Thia 11 bec1use it 11 not known whether extremely
expensive Items ire present. A module for the forecntlns of Mnonll Items 11 possible. The 
reasons for the decision ire th1t 

1 the d1t1 for forec11tlns of the purchasins dep1rtment 11 1valllble. 
2 the 1ver11e len1th of the d1t1 for forecntlna of tt. purchnlna department Is not less 
thin one yHr. 

A module for the forecastin1 of seasonal items in the purchnin1 dep1rtment is needed. This is 
because sH1on1I items ire present in the purchnins dep1rtment. A module for the forecntlns 
of llmlted-s1les-season items in the purch11ina dep1rtment is needed. The r .. son for t'
declslon Is th1t you decided th1t the limlted-selel.......on Items of the purchnlnt dep1rtment 
are lmport1nt. Concernin1 the details of 1 module for the forecntlna of alow-movin1 items: 
The forecastlna of dem1nd for slow movers e1n be done by exponentl1I 1moothln1 with a very 
smell smoothina f1ctor. This is bee1use 1 component to h1ndle the forecntlna of slow-movina 
items in the purch1sin1 department 11 needed and a component to handltt the forecastinl of 
slow-movin1 items Is possible. A module for the forecaatlns_ of slow"1ft0vina Items in the 
purchasina department is needed. This is because you decided that the slow-movlns items of 
the purchaain1 department are important. A component to h1ndle the forecntina of slow
movins items in the purch1sin1 dep1rtment is possible. This Is bec1use the d1ta for forecastina 
of the purchasln1 department is 1vailable. A companent to htndle the forec11tin1 of Items with 
erratic demand Is unnecessary. This is because items with erretic demand are absent in the 
purchasina department. A module for the forecntins of items with trends is unnecessary. This 
is because items with trends are absent In the purchnln1 department. A component to hanclle 
the forecestlna of fashionable items Is unnecessary. This Is because f ashlonable items are 
absent. A decision concernin1 the necessity of a companent to handle the forecastina 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 forec11tin1 of 
advertised items could not be mlde. This is because It Is not known whether advertised Items 
are present. A module to support the prediction of item life patterns is unneces11ry. This is 
because you decided that the support of prediction Item-life Is unimporh1nl A module to f llter 
lerae orders Is unneces11ry. The re11on for the decision is th1t you decided th1t the control of 
items that experience l1r1e orders of the purchasina department is unimportant. The current 
question numbers ran1e from 1 to 76. Now the followins is 1 list of possible summaries of 
responses to questions. 

**************************************************************** 
A 111namary of re1pon1e1 entered 6y Mr. Smid•. 

Please select one of the followins: 

1 print a summary of 111 questions 
2 print selected questions 
3 return to toplevel 

(Enter here): ! 

Question one 



concerns the name of ICBS Foods ltd 
mpoMr. ·ISS·Alidl·ttcf 

Question two 
concerns the lddren of K8S Foods Ltd 
rHponee: ~IM f2t•·• ... · 

Question 3 
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concerns whether the ectivity of K8S Foods Ltd ~ pw~ 
rnp0P11r.· yM · · · · · 

Question 4 
COl\Cef'M tMlt ·ftUllHr of the ,urchllinJ dll,ilitllllhW'OflWllS' ' 
FOddaltd . . .. ' .. ,, 
, .. .,__ l 

Question 5 
· concerns wti9ther tMre ... MlftY lteftll of the ,...._..,. .... tfttftt 

nRJllOl'1Mh Y*I . . ' . . . ~h ."' , 

Queetion. 
concern. tt. atetul of econolniH of trtnlpOf'tatiort · 
f'iltlpofUf .....,,. 

Qultetion 1 
COfteeml the status of COINllOft ..... ..,. COlft'. 
rei,._t- !let tnrifn · 

Question 8 
concerns th.> stat .. of complex orcMr's 
rjspofttlilJ: ·>-...,t 

Quettton 9 
c:oftcet*nsthe •t••-- ot Mutff-iteM otdert re•po•=' prnent· 

Quetti°'1 10 

,; ' 

concerns the stat .. of joint quantity chcounta in the purchlllrll ~I 
response: r:t0t knOwn 

Question 11 
concerns yoor judaement concerninl the pos.bffity af, t~ t-My_ .ar .. 8'ion of the 
purchHlns department ·· .,'. ·· ·.·· " '",., ..... , · 
reaponae: poulble 

Question 12 . 
concerns the percent11e of non-family iteM1 of the ~· .,....ment 
response: 30 · ·· · .. 

Question 13 
concerns your Judtement concerni"I the 1i1nificance of joint orwi111 constraint• of the 
purch91ins 'department 
reaponee: •ilnlficant 
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Question 14 
concerns the number of the items of the purchllirls -..rtlMftt 
.r•~'. b9f~ J;OOJ ,.,.. lQGOQ . 

Question 16 , • . , .· 
concerns the number of the famlllet of the ~ dllpartment 
r•ponu: between 101end2IO 

Questtcm'll ~'•···. . . 
concerns your desire to the fnly 111,....tloft of the 'purchlelnl ~t 
r•ponae: not-desired· · 

Question 17.. . ... . . . . 
conce"'tnt tha status of itOr• conatrlints 
r•ponui lbMnt 

Question 19 
concerns the stab• of vendor contracts In the purchalinl .,..anent 
r•po"'ft: ~' ., . 

Question 20 
concerns the status of vendor aupply-lhnit1 In the purchali,. dapM'bMnt 
response: preunt 

Question 21 
concerns ttw status of 1H1onal4nventori• In the purchallns deperttnent 
response: preeent i

111 
• · 

Question 22 
concerns your judpnlent concernlns the importance of nterftll conttrlintl of the , 
purchni,. depart.,.t. 
r•ponu: lmportliftt · 

Question 23 
concerns ttw pere8f!hp of IJlll'1t1lteJy~ "'9 of ,~.•chelinl dllt•t"'9nt 
r•ponae: e ' ' ,. . 

Question 24 
concerns your judptnent c:oncernil'll the PoMibffiW Ill. -. f.t'Oduct ..,. .. 111on of .. tt. 
purchllli,. depert•nt · · · ·· · · : : 
r•ponu: poutltle 

Question 2f5 _ ., . .., , .. . . _ 
concerns ttw· number of the prOduct types of the ,........ depert._t 
rHponee: betwMn 21 lftd !50 · 

Question 26 
concerns the status of 1 111r .. 1te purch11i,. p1., 

--- ----------- -----
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rnponse: ab .. nt 

Quntton 27 
concerns the lensth of the horizon of the ... ,.. ... IMn'chlllrw pa.tt of the purchatna 
department · 
rnponse: betwMn 6 8"d·12 MDnthl 

Quntton 28 
concerns your •tr• to ...... the tenath of the horizon of the 1111'..-t• purct.1111 
'plan of the purchMlnl dlptrtMnt 
responut· tt111• · · ' · 

Question 29 
~rtns thet time period divitlon of the ... r ... pure~.~ .. ~. the we..,. 
u.par men · ·. · 
rHponua one month 

Question 30 . . . . .. , . . .. . .. . . . .. . . 
concerns your •tr• to ...,... the time perldd Mkton'ot h .Ur .. tl!;purf't.(N plen 
of the purchlliftl ~ · · ·. · .. 
rnponse1 d91ired 

Question 31 
concerns your desire to the product ... r .. atlon of the purdmlnl dltplirfment 
response: nol_...red 

Qwstion 32 
concerns the 1t1tU1 of It•• with t....-
rffponse: lblent · 

Question 33 
cpncerns the status of .. llOnll ttems 
response: present 

Question 34 
concerns ttt. 1t1tua of dentlnd recor• In the purclwiftl deplrtM114tt 
response: abtent 

Question 36 
cone.mt the etatus of ·tons 'lead .. lttlmiflt'f ttw pwChlifnl dlpartment 
response: not known 

Question 36 
c0t1eern& the -st.tut of Imported ittmt 
response: absent 

(),mstion 37 
concerns tht 1t1tua of slles records 
respon .. : pr.-t· · 

Question 38 
concerns the status of backorder records 
rnponse: pr ... nt 



Qwttlon 39 
concerns the stat-. of error• 
rnponae: ablent 

Question 40 
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concerns the lensth of the ..... recorck of tt. ,.. .... ,. dlfMrt-.nt 
rffpGnael .,.. thlft a ,.... '-. . -; .. _ . ;' ~ . ·.• ·.- :' . 

Quntion 41 
concern1 the periodicity of tt. ... ~of the..~~!~~--
rnpGNes by4Wl!Htlt - · · ··· '"- · · ' _ .... 

Question 42 
concerns the it•• .-,,. COit of tt. SU'~:~ response:...._._., ....... - , ...... 

Question 43 
concerns the nuMber of the itMS per .._, of the ~ •pertMnt 
rnpon1e: between 11 Md 29 · " '· '· "' ' ' 1 

. 

Question 44 
concerns tt. ...... of verllblffty of the lelld-tl"'·' ,,,, the ~ -,.t.-.nt 
r"ponae: f•rly verllble · - · ·· ·· 

Question 46 -

~~'::=..~tt..1.,t ... o1,~,,.~~,'1-¥l• of' 

f'ffPC)nMt lmportlftt . 

Question 41 . _ . .· .... ·· . . . 
concerns tt. percent .. of ,..... with verlWite .......... onhe '"""·~·~t 
responte: US 

Question 47 
·.
0 'c••ma the..._.,_ ardlr slle 'lead h* ••~ 

r .. ponae: lbsent 

Question 48 
concerns the stat-. of •lllnll lud ti• --~ respoftllll .... ·~. ' -· .. •ti' . · .. 

Question eo 
concerns the •tat-. of leld-tl• recor• In the pw~ ~-. 
rnponae: preeent . · ·· '"'''"_., "'''l ·" _,, ·'-, ,' ·,. 

------------ -~---.------ ----
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Question !52 
concerns the 1tah.11 of vendor lead ti• depe~ 
response: lbtent 

Question 53 
concerns the ~taba of vendor price tr-.Off1 
re1p0n9e: absent · 

Question .54 . , 
concerns the variable Item holdlfts cost of ttw purchllifll .......,,. 
response: between 20 Md 21 percent 

Question 55 . , . . . . , :' 
concerns the status of It•• wfth non4nstant._. "••Rl•h••nt,nlM 
resp0n991 absent 

Question 56 
concern1 the itatu. of •xt1'9Nfy1xpenlive ltenw 
retponse: not known 

Question 57 . . .. . . .. . . 
coftC4H'nl the •titul of r*r• of lu.onal • f.ct0n 
responae: lblent 

Question 58 . . . . . , . · · · ' 
tondtml~t. fiuMf..r• Of the. fu ' of .. MOnal ftMnt of the '~ .............. t' .,.,.. - ' ' .Jll ....... ,. 
response: more than B · 

Quest
1
ion 59 
concern.s the status of lillit......,.. .... eM11t.ttM1 
,..,,.,,.:··'~· ,· ' ' ' '"' .. 

Question 60 
concerns your )udsement concerni•theJ~AllJ,••d 11tu·1•1Dn ltwef the 
purch•ina chparttMnt · ·. "· 
response: ilnpr.tllnt 

Que•tion 61 .. .. . .. 
concerns ttw llmlttd-1 .. '"'°" Item OYerlP coat of the ,........,.,,,.... .. 
retponse: the COit to lhluldlte and the off .... 11on hlhlna COit 

Question 62 . . , . 
concerns the r1trcent1P of Hmltld-ellel......on ltMI of the ~• .,.,._. 
response: 10 

Question 63 . . 
concerns the status of etow-movi111 It.ms 
response: present 

Ques~M .. . 
concerns your Jl.lllpnwnt concernmc the 1inpor1.._· ....... , ...... .Jtw of u. 
purchllina..,...ll\lftt 



rHponse: lmportent 

Question 65 
. concerns the .percent•• of alow-movina items of --~.cftlra1rt.nt 
response: not known · , .. . 

Question 66 
concerns the st1tus of Items with err1tlc demend 
response: ebsent 

Question ·97 
concerns the status of fllhionable Items · 
r .. ponae: lbaent 

Question 68 
concerns the stah• of prqmoted Items 
rHponse: not known 

Question 69 
c~erns the status of eclYertiMd Items 
response: n0t known 

Question 70 . · '" 
concerns your Juda•Mnt concernina the hnportwe of support_,,.,. • ..,. .... 
response: unimportant · 

Question 71 
concerns the st1tus of Items th8t experience t ... or•• 
r .. ~: pr ... nt 

Question 72 . . ; 

'·::· 

concerns your JudaeMnt concernlna the itnportwe of control ol ite. thM experience 
lar1e orders of the purchalf,. .,.,.ment 
response: unimportmtt 

Question 73 
concerns the status of ••rpncy tetd-tlmes 
response: pr ... nt 

Question 74 
concerns your Juctaement concernlna the 1pproprfet.,... of the aafety lead-times of t~ 
purchMlftl department ' 
response: appropriate 

Question 75 
concerns the status of emeraency fetd-tlme quMtity-reatrtcflonl 
response: pr ... nt 

Question 76 
concerns the st1tus of emeraency leld-tlme prlce-incre ... 
response: pr ... nt 

The followlna is 1 Hat of poaaible aummerlea of r•poneea to ·q&'91tiona. 

----·------



Pie ... Hlect OM of the follow .. 

1 print •'M•li¥·•••1t11..a ' 
2print ............ 
3 retwn to t1pl1wl 

(Enter here): ! 

Mr. S...,A /..Z. diet ...... a- ...... I•..._. tne ......... .._, • ,,_, . ., . ...... , .... ......, .......................... ,.. "'. 
s ;'- ~f.~ ·: :\: ' c. ~( • 

And Mr. Smith. yau ere et top 19wL Pie .. ..._, w of h f1l1• ... : 

l quit 
2 continue the anlllysls 
3 help 
4chqe1Mwers 
5 ........ tht Melyais 

(Enter here):! 

Now do you ~··~ !8"t to.~ . 
(flta1m;...,..,..~>tt' ··· 

Do you wish to uw what you t.ve done 10 f•? 
(~ ... key In yn or no)i r. . . ,: , . ~'.~'-' . > . . '" 

A ~ecord of this ...-,. will be NWNL Mr •. SMitt\ do went 1 lietlns of tM' ....._ ~ed hw 
printtn&f 
(Pie ... key In yes or no): n 

·.;-.·' " '!"! . 
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