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ABSTRACf 
Asco弓70ra即'fIS∞'ntinueωintn油lCe附 r勿10wsyst即時的erecome
ωbe刷 lゆled，俳'rentsuch systems-ゾvrprocαsingof core-b凶 ness
ta向 forinforma馴 p町 essing，for cleri，ωl附 rk--coexistingin仇E
附 'rkp/acιA number of different models forω rd問問1of 
d俳附U附成声。wsystems Jwve been prop<淑 '.d;bぱ附r~声owsfor

印 re-b弘段低s:s-ωsksωωiJUJe的ecentral bωinesspn四回sof的E
corr判明 andcertain a伊 ctsof 0∞r品問的1of such附 r勾10ws
differ from 0的er帥u1scずα両日油tation.1柏戸戸rc/arifiesめm
differen叫 andproposes a model forα70rdina同 wh幼 ω知
的問differencesinω印刷ieratio凡 lnadditWn， めeapplication of 
伽 mα帥仰aαω1sys加nand ωtfirmation of its φぽ陀~ness

are also陀卯'rted

1.In佐官Juction

百1ewidespread adoption of groupware in∞rporations has been 
aα:ompani吋 byelectronic proαssing of more and more 0缶ce凶 b
and numero凶 attemp匂 to肢XlStpl吋 uctivityof CI巴ricaIwork 
出rough附 r凶owsy幻.ems.Sωdies of a variety of such schemes 
haveap戸aredin the Iiterature [1司.
Wor凶owsysterns may be broadly divided into t加setargeting 
standardized凶ks，in which the f10w of processing is fixed from the 
start， and those al剖r岱民dto nonstan也rdized凶 ksinvolving 
numero凶 par討d戸mts釦dreferenαd information， the f10w of 
which is set d戸1aI1lIαlly.Examples of出eformer include∞re-
b凶m臨 1凶ks， information<entered processing， and 0箇ce匂血;
ins也ncesof the latter include discussions on a given theme， 
∞11ぽtionof opinions， and印 rsoryrevie明 of命aftrepo民sby 
involved par世es.
As∞rporations ad叩tsuchwor姐owsystems， a number of such 
systerns∞meωm泌氏側thereari錨 aneed for users to employ 
such systems se同 ivelyaccordingω白川pose制 toefIect c10se 
∞mmunication between different systerns. In partiωlar，∞re-
b凶inesstasks govem釦 entireseries of∞rporate activities勧 m白e
限定iptof orders伽oughω 例。ductshipment and including sales， 
d民ign，material prlα::ureπ1ent and manufacω巾19.百leproblem of 
how to shorten tumaround of this series of 0戸rationsisαucial to 
∞rporate∞mpetitiven岱s.Core-b凶，inesswor閥owsysterns must 
support such operations， and c10seαXlrdination of a number of 
world1ow systerns加i必thekey to reducing overall tumaround. In 
addition，∞re-b凶出ωswor凶owsofa∞rporationare not lirnited to 
the∞mp加yltseぜ;rather，匂はsare∞mplet巴donly on inclusion of 

αJStomers， suppliers笛Jdother third戸rties.uaison between 
wor凶owsysterns arnong∞m戸凶es∞m回 edby a network is 
vi凶.消rio凶蜘diesonm巴th吋sfor b聞にhingand∞mbination of 
proα邸 sin workflow sy批 rnshave been民伊目吋[7，8].In addition， 
出eW削 C(Wor凶owM初帯ment臼a1ition)has made a number 
ofpro戸>Salsfor試制御dizationof inte巾αstoαXlrdinate difIerent 
wor凶owsysterns [12-19]. However， there has been no mention in 
the Iiteraturl巴ofmethods for αlOrdination， which f，∞uson the 平記凶
natureof∞re-business wor凶ows戸terns.
h ∞山首twith αlOrdination of 0批 rtypes of wor凶ow，
α氾rdinationand ∞mmunication of ∞re-business world1ow m凶t
be ba鎚don the entirety of∞rporate information. The range of 
bωiness processes出atare∞vered by suchαlOrdination is another 
criterion for judging its巴賓館tiveness.In this paper， we propose a 
rnodelofαlOrdination， which in∞rporates such elements. We al鈎
∞nstruct初 actualsyst巴ma∞ordingto thisαlOrdination mod巴1，釦d
demons釘百leits efIectivesi凶s.
Below，ぉction2釦 alyzeswor凶owsin ∞mpanies，ぉction3 
proposes a rnodel for coordination of∞re-b凶 iness附 r凶ows，
ぉction4 d白σibes∞m加ctionof an acωaI system based on出is
model and discu邸 sverifiω.tion r制 Its，andぉction5 evaluates and 
further discus踏 thepropo記dmodel.

2. Analysis of Workt1ows in Compani回

2.1 Standardized and non standard国 dwor凶ows

Workflow ta法sin the typicaI∞mpany may be categorized as 
follows. 
(1) Standardized tasks 
(の白re-b凶m凶 wor凶ow凶b
百凶isa wor凶owof tasks incidental to the productive制 ivitiesof 
aα刃mpany-sales， design， materials， pr凶uction，ぉ∞叩出島 and
physi叫 distribution.仁:Orporate∞陀-b凶inessinformation systerns 
which target both reduction of the cycle曲ne台。morders through to 
shipments and a real-time grasp of management data， employing a 
single integrated da匂base，to drive the operation of difIerent 
subsysterns， have∞me into widesp陀詞凶e.Wor凶owsysterns 
m凶tIikewise be ∞nstructed from a single integrated database. 
(b) Information・凶k別組ow
In these凶;ksvario凶 informationsis re甘ievedfrom the ∞re-
b凶加臨databaseand proαssed toαeate difIerent ty戸sof data， or 
to generate totals. 
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Fig.l 4 kinds of workflow in work place 

(c)O伍句協kwor姐ows

These world10ws a岨r悶 vario凶匂sksperforrned in 0箇ces，
including such diverse duties as∞n白mingthe rnInutes of a meeting， 
inq山inga加utapprova1 for ∞nsumable ordαS， and∞nfin凶ngof 
business trip repo巾.

σ)Nons匂ndanlizedworld1ow 

In these tasks， a呼おC渇ctheme is set and related discussions are held， 
op凶.onsare summarized and∞llected via qu岱tionnair民 aninitia1 
合aftof some repoはおpre:戸r吋，the合胡isreviewl巴dby戸rticipants，
and鉛 on

2.2 Approaches to workOow systems in the corporation 

Figure 1 shows four types of∞rporate wor凶owsysterns. In the 
figure， the∞re-b凶inessw印刷owsystem is baぉdon the ∞re-
businessぬ:tabase，出eo伍αtaskwor凶owsystem is baぉdon a 

shared database in 0伍αs，and the information wor姐 owsy恥 mis
based on加Iththe∞陀ーbusinessda帥 aseand the shared database. 
And all these world1ow referer日出e∞rporateorganizational 
information for必cidingrea1 persoo in the path. 
Nons凶也rdizedworld10w reference the shared database in 
o伍ces，but world1ow routes are記tdynarnically in eachαse while 
refere配 mg∞rporateorganizationa1 inforrnation. 
Startup of all wor回ows同協 onel帥 onicmail (e-rnail); 00 
O戸ning the s匂巾p e-mail， a p町鎚sing 回目o apJX沼rs
automatiαJJy. 

23Busin回sproces総 sandwor凶 owsinω可)()rations

On the other hand， numerous busin岱sprα氾ssesare executed wi血m
a ∞mpan払fromorder reαipt出roughωsrupment，but there is 
∞nsiderable variation depending on the features of the product 
grou戸 beinghandled. For in蜘悶， even when d回lingwith the 

民

鎚mety戸 ofind凶 tria1叫uipment， the production prc問鈴es，sales 
agents， and customer characteristics WiJJ a11 be different for motors 
and for numerical-<:ontrol equipment. Hence organizations handling 
剖 chproducts WiJJ a1so differ鉱以)rdingωtheprod¥κt group 
characteristics. In order to shorten the cycle time from order reαipt 
to sruprnent and叫1al1ce∞rporate∞mpe出veness， it is essentia1 
that the different units of thωebω加essproαsses be assign吋 ωa

singl巴 or:伊 lizational en的笛 b凶 iness process units. An 
inforrnation s戸temto support this entity must not sirnply be a 

system inte伊凶 throught恥臨ofIntegrated Package 50食ware;
rather， it must be ∞n跡uctedas a se伊ratesystem for the busin儲
p悶悶unit.By this means， it is伊ssibleto∞nstructan inforrnation 
systern， which is maximalIy tailor凶 ωtheunit， without any need to 
∞nsider other busin岱sprocess units. 

2.4Fw凶onsn目:essaryfor COOI曲nationofω時 busin邸
workOow systems 

百1eree氾stvarも0凶 world1owsysterns within a ∞mpany， but the 
nucleus∞nsists of the wor姐owsy配四甜泌総dω∞re-bωiness
b凶m凶 prc問邸s.Such a world10w system must ultimately be 
∞n出uo凶 fromorder 間沼iptt如oughto srupment; other wor凶ow
systerns must either α沼 JIindependently， or m凶tbe linked to仕Je
forrner. When ∞n蜘ucting∞陀-b凶 inessinforrnation sy批 m
operating under an integrated da匂basefor each b凶 messpro<芯ss

unit， it is relatively伺syωobtaina ∞nsolidated world1ow system 
extending from order rlα:eipt to delivery by∞m回 cting∞陀-
b凶血儲wor回owsystem under the∞re-b凶inessdatabase. 

However， business and manuぬctu巾19use information systerns， 
which areヰ臨ificωbωmesspr即応sunits， whereas accounting， 
materia1s proc四ementand other ∞mmon tasks m且ybe陀feπedto 
as single systerns for the entire business group. In such伺部，
α)Qrdination of∞陀・b凶m儲 wor凶owsysterns be∞mesn氏問銅ry.
Figure 2 s加wsan exarnple of∞nstruction of individua1 world1ow 
S戸ternsin each ∞mpanテInthe figur芭，theb凶m臨 pro<疋ssunits A 
and B and the materia1s division each 0μrate under separate 
integr司teddatabaぉs.

Sales，Design， 
Manufacture Division 

‘ 
Material 

a Division 
修二 Z 

Suppliers 

‘ーー惨
Fig.2 Sample ofbusiness workf1ow connection 
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The worばlowsystem operating under business pr田 essunit A 
pe巾 rmsprocessing inc1uding the rnaterials division and suppliers， 
but the ordinary ordering tasks performed in the materials division 
ar，巴 executedin a wor凶owoperating伽 mthe rnaterials da飽base.
All of these wor回owsystems areα>ordinated叩ththe workflow 
systems of suppliers via the Intemet. 
Broadly， there are four types of functiOIlS n∞ded for coordination 
of core-business wor凶owsy蜘 ms.1be first are func必01lSenabling 
a single user to u血 edifferent wor凶 owsystems without any sense 
of in∞mpatibility or∞nflict.百le鈴∞ndare functiollS for the 
sm∞th exchange of出邸ersand data between two wor凶ow
S戸tems.明記 thirdgroup of functiollS ellS町民 thatthe neαssary 
parts of the integJ百tedda泊basecan be re岨ilyaα:essedby different 
wor凶owsystems. Finally， the fourth set is for ∞nn回 iollSwith 
other ∞mpanies via the Intemet. These function grou戸 are
indicated in Table 1. 

Table 1. FunctiollS needed for α>ordination 

Item Functi∞ Detail 

User 切也rfaα Fur剛 on of Invent MaiI systems m国訓dl

for multi-notificati∞s maiI笛 triggersfor鎗me

wor凶ow user mter色ce (泊四

S戸temuser mα司P回nbox)

Triggers for each Ability toα且another Eachぬj回 canCaII other 
othersys也m wor姐OW proce羽ng pr<X糊ngobj回

obj回

Ability in distributed E訓 obj回 canCaII other 

巴nVJfonment obj回 by 仁:ORBA

inter色ce

Da凶aseacαss E出 1図法5can access R問u民間ntfor戸rtsof 

other ∞陀以』叩臨 other α:Jre busin悶

必凶base databa踊 mappinginto a 

virtuallαョlda包base

conn配tionwith Coordinati∞釦nction C加，rdinationby maiI or 
o出er∞mparues bynetworks CORBA 

3. Propo錨Iof a Model for c∞rdination of Core-
8usiness Worksow Systems 

3.1 Characteris値目。f酋IeModel

We next propose a c∞rdination mc此l， which鈎出fies出α認
∞nditiOIlS. In this model， αlOrdination is achieved between the 
world1ow systems of multiple business p蹴邸 unitsof a given 
∞mpωy，創1dthere岱alsoα>ordinationwith the wor回owsysterns 
ofother∞mparues 
This model has 4 characteristics. First it has the unique 
org創li.zationaldatabase. In this database all information for必ciding
wor姐owpath is include. se∞nd in integrated database for each 
∞re busin儲 unitil has a mapping制 afor other ∞rebusin郎
da凶蹴阿武ially.Third it hぉ wor凶owcoordination obj回 5加 d

these obj回 sa加o巾 differenαofthe interface for different 
workflow engines. UlSt it has a function of∞mαtion by e-mail 
forother∞mpanies. 

3.2 Arclutecture of曲eModel

百learchitωture of the model aPJ光arsin Fig. 3. In this figure，出e
α氾rdinationmodel∞rnprises the following 
(a) Wor姐ow巴n伊es:百聞 govemthe ent民間r同owsystern， 
and exist se伊ratelyfor巴achwor回owtype. In the figure， there are 
t胸 wor凶owengines， 2 engine e凶明thinthe s同ernof 
∞mpany A， whereas ano出erengine exist in釦pplie隠 andother 
∞mpani凶 B.
(b)白ganizationalinfom凶 on:η1ISis information pertaining to the 
organization; it is u鑓dto identify the actual individuaIs in a 
specifi吋 organization(for ins包恥e，superiors). Even when there are 
m叫tipleintegrat巴ddataba5(込 theinformation for出巴 overall
organization is∞llected in a single place， and all wor凶ows
reference this information. This organizational information includes 
organizationaI information for related∞mpaniesin同氏.
(の P悶岱釦19白戸ts:'日蹴 areprocessing units for individual 
tasks.ηlere exist 0何回groups∞W岱伊nding10 business prc脱蹴S
forωd∞re七凶messta札加d1ir水sareα回.tedbe阿 eenth儲
ob阿 sthrough wor同owprocessing. 
(d) Worldlow coordination 0何回・百1ISisas戸ciaIi剖 ot司副蹴d
to tri毘，erstartup between wor回owproc臨 es.刊eα>0吋ination
obj配tforwor凶owA starts the coordination 0句回forwor凶owB，
and thiswor回owBα>ordination object sends an event notification 
10 world1ow en伊eB，ω由民 wor凶owB. When wor凶ow
systems are α>ordinated via e-mail， the situation is s山首lar.The 
purpose of the coordination 0切出isto∞nsolidatethe interfa∞for 
coordination and to e1irninate the n叫 tornodify engines in order to 
ω 吋inatewith other wor凶owengines.
(e)比例剖da凶蹴:The明剖owsystem operates ba剖 onan
inte伊凶 data凶記， and叫 hproαおおing0吋回 executωbusin郎
proce蹴 sdrawing on this database. However， when p硲singfrom
別組owA processing to wor凶owB pllX随時，叫1atis 
procぉsedby the proc臨 .ing0何回凶 theinte伊 t吋 databaseof 
business unit B. Processing in SIお印ssionめwor凶owAr，叫uires
that the integrated database for A be低 Cおおd;this is aα沿mplished
by rnapping it to part of the integJョ.teddatabase of B. 
(f) Mail server: When in a wor凶owtheproc岱singfor one objωis 
∞mplet叫 themailserver sends mail notifying白巴戸rsonto 
perform批 subsequentpr即応singof this fact.明記 mailserver 
ellSures the timing wherein a wor凶owengine receives the 
∞mpletion event for proce羽ngof組 objectand tri田町S凶旬pof
the r記xtproαssingobject. When themail server rec:沼ivesmail for a 
S戸cificad命'CSS， the attacl凶臼eis stor吋 inthe datab蹴，制 m
event notification is sent to the wor凶owengine sti凹latedby the 
mail a出ress.百凶wor凶owα>0吋inationis achieved by rneans of 

Intemet e-mail. 
(g) User: When a user receives maiI notification of a proαssing 
event， he or sheωlls up出etask回 'eenfor戸以波宮singand performs 
processing for the∞汀隠pondingproαssingobject. 
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Fig.3 Architecture ofbusiness process connection model 

3.3C∞吋泊ationproces総 S

A series of coordination processes is as follo哨 basedon Fig. 4. 
(1)百lewor姐owengine A of∞mpany A is由巾dby a user and 
this en伊lestarts objαt A1 to process tasks. On ∞mpletion of A1， 
∞ntrol民知rnsto the wor姐owengin久andtheno均配tA2 is started. 
Following A2 a ∞ordination 0恥仰)ofwor凶owengine A色
started， and出is甘i路巴r∞ordination0切出品:>rwor凶owengineB;
出elatter 由民swor回owB and al釦 passesany nαessary 
inforrnation.百lede白出onof the workt1ow includes definitions of 
the order of processing of a series of proc臨時ゆj∞ts胡 dof the 
organization processing them; by凹ssing批 definitionnumber and 
other information using a αlOrdination object， α)()rdination of 
wor凶owengines is achieved. 
(勾Workt1owen伊eBis蜘制叫戸ucessingfor 0句臨B1，B2
is戸rform吋.百leωrdination0切回 followingthe process時
o対岡田民自民.ed， and by means of information戸ssedfrom the 
engine it is leamed that the next 0同氏tto be蜘 tedis町脳出e
lntemet， so that e-mail is sent to出emailserver of∞mpanyB. At 
this time， the inforrnation to be pa蹴 dis read from a database and 
sent as a mail attachment. 
(3) On reαipt of e-mail from a specific addr岱S，themail server of 
∞mp釦 yBはartstheα町 dinationobj∞L組 dthe latter starts the 
wor凶owengine C. The attached此 inおrmationis sω凶 ina

database. 
(4)The wor姐owengineC s凶匂proc臨時o防哨c1andα 凶
su∞臨ion，to execute悩skprocessing. Fmally the coordination 
o何回お期比叫釦dby this means mail也sentto the wor凶ow
engine B of∞mpany A; at the錨m巴出1e，the inforrnation to be 

戸ssedis read and is included as剖 a出.ched副e.
(5) On 蹴 iptof mail from a spec凶ca伯尚 themailserver of 
∞mpany A s組出 theαlOrdinationobj∞t， which in tumは釦tsthe 
wor姐owe噌neB加dstores the pa邸 dinforrnation 山由tめ蹴.
By this means，∞ntrol is again retumed to the engine B. 

Trigger by user 

E字 CO:coordination 
。同ect

E-mail 

Company A 

Company B 

Fig.4 Flow of workflow in business process connection 
model 

4. Cons釘uctionand Verification ofthe Proposed 
Model 

4.1 Busin凶 proc目録sfor app6ed tasks 

lnorderto v問。r thee伍cacyof血ismode~we ∞ns加 ctedan actual 
system.百ussystemαlO吋inatesthe proc邸 ingsystems of aα削 n
business process山首tand of the materials division at which the 
c∞rdinating system isα辺Ited.Tasks handled by the business 
prα渇ss unit ∞nsist of estimate assessment for so食ware
戸田urement;after eval凶 .tingprices，白巴 unitα)()rdinates with 
normal material orde巾gtask pr以渇ssing.
50食wareω他国I巴銘記留nent∞nsistsof a series of匂sks-
creation of an岱白naterequ回 bythed叩伊divisionof批 business
process unit， issuance of an岱鈎nater叫uestto the釦pplier，
asぉssmentof the estimat巴陀tumedby血esupplier， and 
detem泊13tionof priα. Mat巴rialtasks include orde巾19，reαipt of 
deliv巴ry，al∞eptanαof delivery andωl印 lationof totals; these tasks 
m ∞mmon to normal material pr田 U児menttasks r，珂uestedby 
other busin臨 proc悶 uruts.τbeorder of prr問就sis illustr百tedin 
Fig.5. 
ln the figure， business proc泡ssunit A is a so食waresystem 
integrate business unit and b凶 messproc潟ssunit B is a business for 
order-to make ba民dhardware products. Proc怠sses企omorder 
rαei戸untilpart proαlTement or deteffi1Inations of so食ware∞由
are great1 y varied， but合omthe figure w巴おe出atordering tasks in 
the materials division are th巴mselves∞mmonarnong prαヱsses.
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Fig.5 Business process of application 

4.2Archlt配畑氏oftheveri自国tionsystem 

Fi伊 e6 shows白巴 archit民tureof the system used in verification. 
The roles ofthe∞m伊ne陥 inthe fi伊reare as follows. 
(の SAPRβsystem: An Integr司tedpackage system， 0戸岡山gas
one subsystem of the materials system. 

φ) Mat巴rialssystem:恥阿brmsmaterials procurement凶，ks，
including ord巴ring，recei戸ofgαxIs， acceptanαm事 ctions，叩d
αlωlation of totals. Each processing 0同氏toperates based on th巴
附 r凶owengine.

(c) Wor凶 owengir記:One伊氏oftheSAPRβ伽叫0町 theen伊le
臨 lu<k渇 wor凶 ow∞ntroland route registration functions. Each 
pr悶 ssing0何回民自制 byan event from the engine， and the 
engine is no岨edof the∞mpletion of objぽtprocぉsing.By 
repeating this pr∞ess， the engine∞山由thewor凶ow.
(d) Es自国tea邸 ssmentsystem :百1ISsystem岱provi制 foreach 

b凶 inessprocess UIUt， and ∞郎副sof proc臨時 o切ectsfor 
pr'句M滋ionof an岱也nate¥1叫U凶tin the design division， r叫U倒

勾proval，approval in the materials division and transfer to釦pplierミ
r民eiptof r，岱ponsesfrom suppliers， approval of おおおmentin the 
desi伊 di吋si'On，釦ddete"凶nationof price in the materials di吋sion.

This郎自国teas民ssmentsystem empl'Oys the SAP Rβwor凶ow

engine; engine event自由pu血 esRFCs (rernote functionαlls)， 
and血肉Jpof pr∞悶ingobj叫 sby the engine is based on OlE 
(objωlinking飢 dembedding). 

(の Mailsystem : 百凶岱鴎dby a wor凶 owengine t'O not均 a
user of an event ωbe proα蹴 d.In addition，ぉ白nater叫U凶 S釘1d
a仕ach吋 dα:urnentsare sent via mail to suppliers by one processing 
obj岡 oftheぉ位nateass間 mentsystem. Rω伊nsesfrom supplier百

∞nsist of sta巾 Pof a proαssingobject by receipt of mail with a 
S似光ificaddress; by storing thi: attached infonnation in a database 
釦 dωingan RFC to start a wor凶 owengin巴， the process is again 

transfe町'edto a wor回ow.

(f) Materials database: A白tabaseuぉdin operation of the materials 
system. 

(g) Estimate database: A database used in operation of the es自国te
assessment system. 

(h)白mrnonda帥 ase:A也凶ase凶edin∞mmonby the materials 
system and by the estimate as鈴ssmentsystem; it∞ntains shared 
infonnation such as∞mpany∞des for suppliers， as well as 
infonnation p也氏dbetween the two syst叩 15.11悶 ethree databases 
each ∞nstitute凹rtof the SAP Rβdatabase 
(i) Supplier estimate systerns: Suppliers respond to receipt of mail 
企umwork:t1ows with this simplified wor凶 owsystem baぉdon e・
mail andaれachedfiles. 

4.3 User actions and sy蹴 moperation 

Figure 7 shows the tlow of actions actually戸rfonnedby persons 

perfonning陀gis回.tionand approval.η1巴realぬ E泊strefusal 
pl1α:essing in the estimate asぉssmentwork:t1ow wherein a result is 
refuぉdand retumed to the person r，ぉponsibl巴forthe immediately 
prα混血gpro<疋ssing，加dretum prc日 ssingin which the materials 

division refuses a result and retums it to the design division. In retum 
p~α:essing， a result is 印刷medby the materials division to a 

manager in the design division， and the lalter manager returns the 
result to the person rωpoT1Sible. 

At the end of price detennination in the materials division， the 
tlow of prα:essing is linked with the materials task wor凶owand
act凶1ordering is perfonned. For ωch of these改>cumented
approval pr改定おお山ereare rules for bypassing nonnal proαssing 
aα:ording to the supplier and arnount involved，明白out凹ssing
through all悦 ps.

Fig.6 Architecture ofverification system 
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Fig.7 Flow ofworldlow operation 

4.4 hnplementati叩 ofα)()rdinationfunctiω15 

Table 2 shows the details ofαlOrdination functions as reaI.iZI対inthe 
ven亘ωtions戸t巴m.Interf:ぉeintegration is achieved on the user's 
巴ndbyu出血ngidentical mail readers in the materials system and in 
the estimate ass儲 mentsystem_ Notifi日討onof wor同owevent 
α::currence relies on star如Pof prc問 ssingobjωts by other objαts 
using oa and RFC functions_ 

Table 2 Coordination functions as realized 

ltem Function M巴血odfor realI7l対

Userin包r色cefor Funα∞ of Invent U凶出ngidenbα1 mail 
muJti・ wor同ow noti.fi回世ons 児aders
system user 

Trigger for each Ability to call釦 0出町 Implen也n包dby OLE， 
other systems workflow processmg RFC 

ぬi回
Ability in distributed Not implemented 
envuonn鷺nt

Databa.se鉱工邸 Each凶 kscanaα凶 Make new table in 

other mtegr百飽d αxnmon也Ltab蹴

da凶蹴

connα泡∞ wi出 coo吋inati∞ ftmction Implem印刷叩 by E-I 
other∞mp副総 bynetworks mail funα∞ 

Table 3. Number坐E堕竺唖gcil!.ys in workt1ow 
Y間/ 90%悶ponse M凶ian Dα::ument Order 
Month prLα渇ssmg processmg Approval PI低調

days days numbers numt児隠
タ7/9 345 178 l∞ 1∞ 
97110 310 143 97 初8

タ7/11 288 145 94 218 

タ7/12 195 123 87 286 

気111 153 83 84 2fj9 

9812 153 70 84 242 

9813 168 88 84 175 

災114 140 93 85 141 

気V5 93 58 81 86 

σ悶 ssingdays are relative numbers to befo陀 WOf回owsystemねr凶，制
改刷rnentapproval， orders p1aαd are relative number 1997/9 isl∞) 

Database祇:.cessfunctions depend on the fact that the materials 
da凶 a民∞mmonぬ泊baseandωti.mate也tabaseare∞nt山花d
within the SAP Rβdatabase. 
Functions for ∞nnぽtionwith other ∞mpar世.esare陀alized
using Intemet mail; a program receiving mail writes the rωponse 
∞nte陥 toada帥邸側thencreates a戸田邸時0何回 tonoti今
a workf1ow engine of th巴event

4.4Proces血tgc佃 tents

Table 3 sho哨 thenumber of order plaαd document in血岱sy胤 m
for問.chmonth from September 1卯7through Mayl99B-Number 
of users of白iswor凶owsy臨 mis about 8 hun命'edat Mayl998， 
加 dnumber of order pla∞d in this term is about 17'∞.百lenurnbers 
in table3 are relative number 1明n!9is1∞. Since initiation of the 
system in August 1997， the number of order placed hぉ町reased
du巴toexpansわnof出eworkplaces in quωtion. 
In addition， Table 3 shows the number of prc応凶singdays台。m
the白古t出国 ofa r叫uestby出edesi伊 divisionuntil final order 
placement by the materiaIs di泊Slon_布施ぬbleshows median and 
卯%雨戸田 number百 ofproc臨時 days.百蹴 numbersare 
relative numbersωthe median days before血iswork.f1ow sy蹴 m
started. Here nぉdi四 nurnbersare uぉdinstead of averages in order 
to elir凶natethe effi凶 sof anomalous numbers due， for instan∞， 
which cannot be prc応おsedowing to some problem. 
And Table3 also shows average numbers of document approval 
thωe are relative nurnber to September 1997 is 1∞. 
Fig.8 sho明 mediannumber of processing days. In this fi思m
there are 5 graph& T s加wsω凶 processingdays from the first issue 
ofa rL叫U侭tby th巴必sigr1division unω&叫orderplaαmentbythe 
materiaIs division as shown in山eFig_7. In this gr百phwhen 
proc岱singdays is 1∞it is as sarneぉ beforewor回owsy批 m
started. D1 s加明proceedingdays from the first issue of a request in 
dωign division until pass to material division as it is indicat巴din
Fig_7. D2 s加問 pr悶 ssingdays from receipt by material division 
until retum from suppliers as it is indicated in Fig7_ D3 shows 
F邸白血19days ofr民eiptfrom material division un仙endof design 
division as it is indi，ωted Fig7_ And D4 sho明 processingdays of 
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rはelpt合omdesign division until final order placement by the 
material division as it is indicated in Fig.7 
Fig.9 shows拘%res伊nsenumber of processing days. 
01， D2， 03， D4 show the鉛measfig8. 
From Fig8， 9 we民ethat the number of prα:essing day decreases 
in successive months， and tumaround is grnduaUy improved. 
Fig.lO shows averages for the number of d∞ument approvals 
per singJe order. And T， D1， D2， D3， D4 mean the sarne as Fig8， 9. 
We民ethat these figures also deαease wi白山田.This number is 
rel組問numberto September 1997 is 1∞. 

AndT， 

5. Evaluation組 dDis叩回ion
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5.1 Evaluation the eft'ectiven凶 ofworkOows

(1) Changes in median number of proc儲 ingdays
As is clear台。mFig. 8， the number of processing day decreases 
with time. But at白試 thisnumbers are lagers than the numbers 
before wor同owstartedσbis number is narned to司，).After 
Deαmber this numbers be∞me smaller than TO.τ¥vo possible 
rea鉛 nsfor this必clineare ∞nsiderable. First， it rnay be that p∞ple 
were unfamiliar with the wor同owsystem託self，and as time ela戸ed
出eyb氏釦nefarniliar with the system， with a resulting d∞rωsein 
the time r叫uiredfor pnx疋ssing.Or， it rnay be that by transferring 
operations to a wor姐owsy取m， proαssing reaIly is streamlined 
∞mpared with∞nventional p悶 edures.From晶体mber1997 
through December 1997， the workpla<αs involved were 
successively expanded， with many new users; though this effect is 
not町田lediatelyapparent， onαthe bulk of the exparJSion had been 
∞mplet吋， the number of days for processing began to d巴cline
under To. From Fig.8 the rnost efflαiIve element of this decline凶
D2.百凶 D2∞問団 by from sending r明uestby material di吋sion
un凶r由 mfrom釦pplier.In this system， the wor姐owof suppliers 
isc∞rdinated by e-maiI over Intemet， and this t∞首位戸:ctedto 
have had a significant effl回
In March and April number of prlαヱ羽ngdays increases a little， 
出isis because by end of fisc温Iyear's∞ngestion. u町飽おsofD4 in 
Marchsu毘侭tthis. In these rnonth number of order placed are not 
mcrea記S， but rnaterial procurement division is very busy for other 
proc町聞記ntworks other血却鈎食ware.
(2) Chang'ωm拘%陀恥蹴numberofpr悶 ssingdays
As is clear from Fig9， the nUI由erof拘%respo臨 ofprocessing 
days d間関崎∞nstantIyth剖 thedecreases of median number. 
百lismωns decreases of deviation of prr悶 ssingdays. 百lereis a 
si伊ificantresult of adoption of world1ow systerns. From this grnphs 
the element of this decreases are D2却 dDl. The effect of D2 is as 
the sarne (1). The effiωby 01 is thou酔tthat by adoption of a 
wor凶 owsy蹴m，伊stca民S∞u1dbe referenced as templatωm 
preparing estimate requests， and the ∞nsequent 1ωrning efflα1 
result吋 infewerpr∞essing returns in the desi伊 division.

三 量 =舎一欄g 寸事官
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。)伍angesin number 'Of document approvals per single order 
As indicat巴din Fig.lO， the number 'Of document approvals per 
single 'Order also showed a tendency to d問団se.The eleme臨'Of
this dぽreasear巴byD1，D2.明lereason 'Of D1 is as the same as (2) 
And the reason 'Of D2 is the effi出 bydir出回nsmissi'On'Of response 
from supplier t'O design divisi'On n'Ot routed by rnaterial di吋sion.

5.2 Evaluation曲.eeffec:対ven悶 ofpro戸洛edmodel

(1) Effi帥 veness'Of system com曲凶'Onprocessing 
h出epresent system. tw'O∞re-busin筒 w'Or姐'Owsysterns are 
α)()rdinated; h'Owever， users釘'eable t'O perf'Orm '0戸rati'Onswith 
abωlutely no awaren岱S出鉱山巴'Overallsystem in fact ∞ns芯ts'Of 
tw'O separate systerns. TIUS was pc脳 iblef'Or the f'Oll'Owing tw'O 
reasons. First， beαuse themail readers notifying users 'Of events for 
prlα:essing are identi回1，there is n'O needωdistinguish between 
ザpes'Of events. S巴ωnd， beωuse it is凹ssiblef'Or 'One pr四郎ing
o切削 t'OS凶 an'O山rpro畑山g'Obj出， pr，開ssing蜘 ensappear 
smc治th1yin su∞essi'On. Th岱eresults dem'Ons回tethe e缶cacy'Of 
thec∞ rdinati'On model. Further， all databぉesare∞凶刷出dwithin 
the SAP Rβdataba記， enabling mutual aα疋SS.百1凶 unhindered
ぉαss'Of町内凶凶邸inf'Ormati'Onis伊ssibl巴.
The plO<克ssingdays 'Of D4 proves this effectiveness. ln D4 
2 w'Or回'Owsy批 mare∞nn回吋.From Fig.8， 9 D4 is n'Ot large 
excluding end 'Of fiscal yωr's∞ng巴sti'Onthan D1 'Or D3 that are the 
pr'は沼ssin 1 w'Or回'Ow system.百lISmeans the effet巴服部'Of
c∞吋inati'Onfuncti'On 'Of血岱model.
(2) Effl回 iveness'Of∞nn倒 i'Onf'Or 'Other ∞mpanies by e-mail 
AS menti'On巴dbef'Ore D2 in Fig.8， 9 are declined greatly. D4 
∞nsists by from sending r，叫uestby rnaterial divisi'On until ret山首
合omsupplier by e-mail over lnt巴met.The decline of D4 proves the 
effeteness∞mα:tion functi'On by E-maiJ. 
。)Range 'Of ∞verage 'Of business plO<定説sby∞re-business 
wor凶 owsysterns
百Jesystem implemented in this w'Ork ∞vers design， rnaterials 
prl刷陀ment組出throughsubsysterns for町田teb凶m悩 process
units，加dal鈎 handlernaterials戸田町mentand supplier tasks in 
materials divisions， including rnost proc臨時relatedto 'Ordering as 
well.百lisis believedωhave been another m司j'Orfactor∞ntnbuting 
t'O sh'Orter pr民間ingtimes. And this proved the effeterx溜 all'Over 
出巴∞m町tionmodel f'Or∞rebωmωswor悶ow.

6. Conclusion 

We have anal戸吋 wor凶owsysterns in ∞rporati'Ons， and have 
rnadepro伊鈍ls∞ncemingfeatures 'Of∞re.ゐωm儲 w'Or姐 0明 as
well as a mc刈e¥f'Or α)()rdinati'On 'Of the latter. Baぉd'On the ∞ntents 
'Of this pro戸sal， a d岱igndivisi'On wor姐'Owsystem for order 
estirnati'On and a rnaterial prc応町ementdivision 'Ordering w'Or凶ow
system were coordinated， and the effectiveness 'Of the system 
α)()rdinati'On was eval凶 ted.仁bre-busin俗sproc版記srank as∞ntral 
t'O the activities of a ∞mp叩 y，andαlOrdinati'On 'Of such business 
proce邸 sis es抑制 forreducing tumaround times. Hereafter we 
intend t'O∞nduct fu託hers知diesof the exp飢必b出ty創uilir凶tsof 
this model in the∞ntext 'Of expediting such business prc光郎総s.
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