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Semantic-based Approach for Business Activities Recommendation
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Abstract In a dynamic constructed business workflow, users always leave out the activities they should do or select the
wrong activities they shouldn’t do at the background of complex enterprise business logic. To solve this problem,a se-
mantic-based approach for business activities recommendation was proposed. First we defined the foundation ontology
model for business activities,and on the basis of the model built some basic reasoning rules. Then we described the re-
commendation strategy in detail,and designed the recommendation algorithm based on the strategy. The mechanism of
the approach is receiving and analyzing business activity events to invoke the recommendation algorithm, then the algo-

rithm accesses to knowledge base to generate the final recommended results to the end user. Finally,a case of state com-

prehensive disaster reduction system was studied to validate the proposed approach.
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BEEZERRERNES H CCA XCy BR—HAFMXER,
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BEE (DR Co RHMAZMBIRXZWNES; (O RULE
Tk FESIAE P HEN,

EN 2 #E&EE Cy = {Work, Activity, Data, Event,
Phase, Role, Workgroup, User, Department} , #{# T ZERE A&
MEEPMFALE.

EX 3 £ %A% R° = {hasRole, hasDepart, belongTo,
hasData, hasPrivilege, hasInitdata, inPhase, inAct, hasWork,
hasNext} , R0 R R EE & LINT .

(DhasRole 36 &, hasRole(User,Role) BRI P
ZIRBFTBRR . 18 user’ ={z|z BHMEA User {AME} , role’
={x|x 1% & Role ) 4~{&}, M| hasRole( Tom, Manager) 7
R Tom ${7 Manager 8 8, H:¥ Tom € user’, Manager
€role,

(2)haslnitdata 32 £, hasInitdata(Activity, Data) ¥R 1%
B EBELRBZ A VR KB KR, 1T activity ={z|x &
HE A Activity BIMME) s data’ = (x| = A Data B4,
hasInitdata( ExtractFlood, RemotesensingMap) F /R 1% 3 Ex-
tractFlood EFF IR Z B 4 20 L A5 $ 4B 2 B &y Remotesensing-
Map # ¥ 38, 2 & ExtractFlood € activity’ , Remotesensing-
Map€ data’,

(3)inPhase 32 &, inPhase(Activity, Phase) ®/Ri& 15
MrEx B T @ X R, I8 phase’ ={x|x M4 Phase 4
&}, M) inPhase ( ExtractFlood, Processing) 3 7= % &l Extract-
Flood 4k F Processing B Bt , H & Processing € phase’ ; [5 F¢
Hb, inPhase(Data, Phase) R /n S S Bt Z BRI R R, A3
M A5 8 event’ = {x| x & Event BJME} , XV 2 € event’,
N = BIER—ESNZRZIEF= 4K, S 7 R R AT 4
HEEGEHRERZEF=E, AWM YV xCevenr' , c BEFHE
N E B, B PR AT — A BE A BT AL B9 B B Phase,
HEARBEE S Event MAQ BT L TR BS54 %
HAFRIE ST TR BARR] .

(4) hasPrivilege 32 & , hasPrivilege (Role, Activity) 78
AEMESZHEETTHATE R, I, hasPrivilege (Manager,
ExtractFlood) 75 i, Manager B8 #1477 3 ExtractFlood
HALRR
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RULE, = User{(?user) A Workgroup (? workgroup) A
Role(?role) A hasRole( ?workgroup, ?role) A belongTo(?user,
?workgroup)—>hasRole( 7user, ?role) QD)

RULE, iRk EMEXEMERP2wer BT T4
7workgroupf B T AE4H 7workgroup 35 £ & 7role, R4 F
7usertilHHH M 4 7role,

EX5

RULE; =Event(?evt) A Activity(?act) A Work (?work)
A inAct (?evt,?act) A belongTo (7?act,? work) — belongTo
(7evt, 7act) (2)

RULE, #lE TEE M 7evt REE B 7act TR Z B 4L
B3 B 7act B TAE7work H1 ) — TG ST, AR A Ff7evt BT
YE7work H {4,

EX 6

RULE; = Event(?evt) A Activity(?act) A Data(?data) A
Phase(?phase) A inPhase(?act, ?phase) A inAct(?evt,?act) A
hasData(7evt, 7data) ~inPhase(?data, 7phase) (3
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EX 8 STRATEGY:7ER—B B A, 5B E B R A
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EX 9 STRATEGY:;ZE[R — W B W.# STRATEGY,
FHRENESERBEEAFESEZ NN B TRE
i

EX 10 STRATEGY, & T — B Bt, #% 8 STRATEGY, .
STRATEGY. .STRATEGY; A4 ¥ Bt N 5 3 e 5 45
BT —WBRHEFEERZE.

N TR RS L, RIS ERIEM SRR R .
B 2HeH T 3B B, 4514 collection, preprocessing Fil
processing, collection Py EBBR T B4 & HALS WEE; pre-
processing il processing BB B AR T M 515 8l B HAR #8169 8

w7, BRI T .

BE 1 HEESZE T AT collection BB AR —TE 3158
BOFPAT Evi 1 F4F,Evt_1 €5 A BBPEIE. RAER
EHFERNE STRATEGY, £ preprocessing Wy B PR AFEH
TR R AES, Bh BA Act_1 fFEER, T—HE pro-
cessing MEAFEERMED. BEHE Ac ]l HIHRE
WHRPEZTHEE. BRNHEFEHE EventSe=0, W RE
EventSet={Evt_1},

B2 ES—BZ T, (Ti<<T:)4bTF collection BB &Y
B—IEBERIFFET Evt_2 B4, Evt_2 15 BRRK
¥R, HRIE STRATEGY, 7 preprocessing BBt PR F &%
BRBXRNES, B RA Act 2 FEER, HEFHE
EuventSet={Evt_1,Evt_2},#& STRATEGY, FiZ /44 EventSet
ZIREES, FFERKBXRNE Act_1 F Act_3. NiRE
STRATEGY, ## K, B F Act_1 £ Evt_1 EHRANE
ZEHEFERPEEET Bk Act_l MiZBT Act 325,
PARIRE 77 2FE processing B BRICACTE B R IR Act_4 FFEE
3K GXAMAFH Act_4 FHRBSEEEZA A F1 B, 3HRIE A
H B &:F collection BB ; AR SRR, B 5 2 o Act_
4 BASICE MBI , 1858 STRATEGY, 5K, MiziE
Act_4 BF preprocessing R Z/G. & LR, & W#
FEEER N Act_2 Act_3.Act_1,Act_4,

Collection Preprocessing ) Processing
:
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: <D,
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TR
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o b4 S P A
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z 7 Bvent > hasData
[ Data —_— haslnitdata
<= Activity T ~—_ .~ ~¥ _Eventpropagation

Bz HERETRE

FTENBT HEFRAN 4 FEFERE.FEEH TR
T BRI RMAE L. MR R R 7 0 R F ik
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5.2 EXRBERESR

AR E R RAE RS, (AR i T 3
KEBFHEN. HTREEEESHAXSEHRERES, B
AT N AR R AL

EX VRBP4 GetRoles(User)) 18 user’ =
{x|z & User MK, role’ = {z| x £ Role 4%}, A

GetRoles(w) ={r| J hasRole(u,r) yu& user ,r& role’}

(4)

RWOEXLT FRHEFREH P HFTE hasRole X R 6
£, K SPARQL L IUEE M T

SELECT ?role WHERE {?u:hasRole ?role, }

EX 12CFBUSRIPT B T — /Y Bt Next(Phase)) i
event' = { x|z & Event /MK } , phase’ = { x| x & Phase 4~
&} E

phase(e) e € event’ (5

KOFRTREE e FTALHIHEL;

Next(p)={p'| AhasNext(p,p'),p,p’ € phase’} (6)

(6 LT FFEE M BAFTE hasNext X R BE, I

¢ 187 -



SPARQL SZHEAINF

SELECT ?p' WHERE {?p:hasNext 7p'. }

EX 3B — B h e e A A W HITAUR TS
Bh#E GetActivities(Role, Phase)) 1T activity’ ={z|x & Ac-
tivity M, 0l

GetActivities(r, p) ={a| A (hasPrivilege(r,a) \ inPhase
(a,p))srErold , pE phase ,a€ activity'} )

RDEXTERENR p PHRAAE r BFTHITR
FREYIE S E S, H SPARQL SLHHERINT .

SELECT ?a WHERE {?r: hasPrivilege ?a. ?a:inPhase ?p}

BN N4 FEBUE sh BT 55 B9 90 13 BUIE £ Getlnits ( Activi-
ty)) id.data’ ={x|x & Data B9k}, M

GetInits(a)={d| 3 hasInitdatala,d) »a € activity’,

d€ data’} (8

X@OEBEXTHEES « IEHMHARBES, K
SPARQL SEHUEAIMIT :

SELECT ?7d WHERE {?a:hasInitdata ?d. }

EX BEBEAETXRRS) WERAF YV Iz (type
(x)=typeCx;) N\ phase(x,) = phase(x,)) IR 4H S Sz,
H¥ 5,8, Edata,,xl €5,1:€S. HiE:

dataSet(e) ,e€ event’ )]
BRI e FIEETHBIRE.

ERBRIEMBR S HTE R E XA REER RN
8B, FT—PNhBEEELE.

5.3 HHEHEZE

Bk EF B,

Bl BT AR R IESE hiDataOfWork B £
HkLL.

BiR 2 FPEEZHIEHEEESE hiActOfWork B
Zumk.

BE®EA CYRTHP user, B4 event
Bk TR IR 31313 (acty s actz , -+, acty)

Recommend (user, event)

1. recActs<-Q

2. roles<=GetRoles(user)

3. curPhase<Next{phase(event))

4. WHILE curPhase {= NULL DO
5.  peActs<—Q

6.  pesActs<—Q

7. hisActs<Q

8.  candoActs<(Q

9.  FOR All elements in roles DO

10. candoAct<—GetActivities(role, curPhase)

11. candoActs<-candoActs U candoAct

12. FOR ALL elements in candoActs DO

13. actInits<-Getlnits(act)

14, IF actInitsC dataSet(event)

15. peActs<peActslJact

16. ELSE IF actInitschiDataOfWork AND act€ hiActOfWorks
17. pesActs<—pesActs Jact

18, ELSE IF actInits—hiDataOfWork AND act& hiActOfWorks
19. hisActs <hisActs [Jact

20. recActs< peActsl)pesActsU hisActs
21.  curPhase<-Next(curPhase)
22. RETURN recActs.
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6.1 $EAE

GG AR RARE SN 558 58 ) R T e A ik
Z by EmA e, MM A g EE Sk, &%
By R AU ARSI T

BrE Phase H F25% Collection, Preprocessing, Pro-
cessing, Evaluation, Publish, fC M & L 451 0 BIERE . B
EHAHE SRR S AT EMERAA, AR ZE
BA hasNext &,

%4 Data H F2F LiveData, SatelliteData, AirData,
REMELGHIARGEAE . DESIE K. 03 Da-
ta FIYT B Phase Z [H] &4 inPhase X%&.

EEh Activity HF2HE Collecting, ImageSubset, For-
matConvert, ExtRoad, ExtRiver, ExtHouse, ExtFlood, Evalua-
ting, Publishing, {A % & 3 4r S A BUE R B ER 5T A8
i GERR S TRER.FBER KRR & E
B &k, W3 Activity FIYrEE Phase Z [Bl 24 inPhase X%

TR AR BRI LR A 3 FiR. BEREMBENT—
HRPAET Y B, B E BB AL BN B, RS B TR
e BiE REBEANE. MEXIESIRINARIEH, —B
— A BN TE B SERZ G A REHEAT T — R BE S, B
FENBRAER B2 ANEEFREAER. EHH Col-
lecting J& T L M ER , ImageSubset #1 FormatConvert [&
F B 32 T AL B By B%, ExtRoad, ExtRiver, ExtHouse 1 Ext-
Flood /& T U4 4b 3 Wy Bt , Evaluating JB& T 45 & VE4% B B,
Publishing /& T B &M B .
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EE P MERRT LW LF, FERRERE
55 B MRS AME . TR B B R R A A R B R H0
PR, HohER MR OWL IR ITF (Turtle #20) :
sklse: collection rdf; type sklse: Collection,

sklse: hasNext sklse: preprocessing.
skise; convertA rdf:type sklse: FormatConvert,

sklse: hasInitdata sklse:air_collect;

sklse;inPhase sklse: preprocessing.

sklse: convertB rdf: type sklse: FormatConvert,

sklse: hasInitdata sklse:live_collect;

sklse:inPhase sklse: preprocessing.
sklse; convertC rdf: type sklse: FormatConvert,
sklse;inPhase sklse: preprocessing;

sklse: hasInitdata sklse: sate_collect.

6.3 SEIGUE

SCH B AR FEIIA AR EE AL BT AR R A 8
LTI ROR RIE T R A U . BT T — £
A5 R [ B0 26 B 3 4b TR R BR B 344, X3 T A< 2 45 6 0
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B, By N"RRSE N MR EIRTES)

£1 ZBHER
R i B R ki
Mg Al A2 A3 A4 A5 A6 A7 Ag
evtl satelliateData A P1 J1J2
Collection evt2 liveData A P1 J1 J2 J3
evt3 airData A P1 J1 V2
evtd (AirData, LiveData) A P2 J1 V2 J3
Preprocessing evt5 (SatelliateData, LiveData) A P2 J1 V2 J3 J4
evt6 (SatelliateData, AirData) A P2 J2O3 e JL
evt7 (LiveData, AirData, SatelliateData) A P2 J1 V2 3 J4
Processing evt8 (LiveData, AirData, SatelliateData) A P3 J1
Evaluation evt9 (LiveData, AirData, SatelliateData) A P4 VA

¥ . A FR inPhase 3£ % ; P1/P2/P3/P4 435l #2m B B Collection/Preprocessing/Processing/Evaluation; A1/A2/A3/A4/
AS5/A6/A7/A8 53 513K TE 3 ImageSubSet/FormatConvert/ExtRoad/ExtRiver/ExtHouse/ExtFlood/Evaluating/Publish,

MR 1 LRERFTUE N, BEATUABHER N AT
— 2B T REHEAT #4975 B 31 ELHEERIDUF AT & 2 SRS RO ALE .

EESE AU I T O i B S, A BT TR
PERE. MR I SR 7 TR UG, HERE T iR L R A R B
PERE. b ESEI A 6 R SUSAR ST BN, TR E R K
PUBLRE E R HEREE TR — S LB T HAERZ
BRI

RIFMIPVEME—E, ES LK AEERERILRE
Bt [B] FOIR vk DRAT U ] S (¥% F3 Bl B 8] 18 K5 4177 SO B
8 P B FR U I B B A B T B 1 s B AT e ) A
R R IL T (B AR R R 2R 8] SRR 45 SR B 7 RO B ) . 4R
FRE A ARAF AR, Y R AR AR B Btk b 4% R SR 07 vk
HATEZWELR, BER LWL RME 4.8 5 Pir.
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SR 28 66 6] b/ N A e ) B
¥ 22 Y TR 25 BT S R AR 6, T8 7 BFR Y
B, SMHTES SR AT IS T 70 SR (A R B AT B
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6 g shatE B 7 EiEHATeTE
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TR 2 IT E R A BRI IR, 7T LI 2 e P
FRYER.

BWIF ASURMAETIE XL FE SRR T &
SCT @1 b 55 76 3 B R A A R A T B A AR
T THREREIFA B THEERE, XBREREY &K
sl 5 S RERA R, FEHEMEAL S RE
HL I IE T AR B P R SO T — P RE R E— R R
bR T AR TENEE., ZrERE—ENE
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. 55075 B T A AR 45 B THEL PR rP B L SR MO AR B
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