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A Recommendation Mechanism on OLAP Operations

Based on Social Network

Abstract

In recent years, enterprises are facing financial turmoil, global competition, and
shortened business cycle. Under these influences, enterprises usually implement
the Business Intelligence platform to help managers get the key indicators of
business management quickly and easily. In the promotion stage of such
Business Intelligence platforms, users usually give up using the system due to
huge amount of information provided by the BI platform. They cannot
intuitively obtain the required information in the early stage when they use the
system. In this study, we analyze the similarity of users’ operations on the BI
platform and try to establish cohesive subgroups in the corresponding
organization. In addition, we also integrate the associated weighting factor
calculated from the centrality measures into the recommendation mechanism to
increase the probability of successful uses of BI platform. From our simulation
experiments, we find that the recommendation accuracies are higher when we
add the clustering result and the associated weighting factor into the

recommendation mechanism.

Keywords : Social Network Analysis, Recommendation Mechanism,

Community Detection, Business Intelligence, Network Centrality
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Tl 47 0 B 17\#5% Prehle FHEAE S X I P IRl E R ¥ b
Bl chd LR B FHE BB ART R APREP FIP DR BRI
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3.3 % —‘F%’:}# RR - L E
A7 A_aE B st s Microsoft SQL Server 2008 Analysis Services PR3 ¢ e[ 7397 £

Vil

GEEFERYFFEAN RS RAAFD AT Y F N LIoR] 32 4T ik

R

=%

- tesn L o x
Ll RE R R R IR ’
B [ Clbes (R A R R
2 [ sales HERFIE R LR AR EE B
Bl L2 Dimensions
# | Gender
@ | Marital Status
® |& OrderD
® 1 r.C
@ & Product
# | Product Line
@ 1 sales
# | store
(= L2 Measures
il Line Total
wll Order Qty
ail Unit Price Discount

i~ iBdntTRL M
‘ Order Date ~
i Territory Group ~ |

: BLEM HEAE ) B Grand Total
il Uniit Price i Category ¥ | ¥ Line Total | ¥ Order Oty | ~ Line Total | ¥ Order Qty | * Line Total |~ Order Qty | ~ Line Total | ¥ Order Oty
W Standard Cost HEE 1,441,798 47,954 36,934 1,174 489,697 15,441 1,968,428 64,569
B L2 Named Sets HELRES 412,647 18,580 18,613 672 151,877 6,588 583,136 25,840
” Eu“u&%iﬁﬂﬁfr IS ® 65,366,399 60,021 1,476,674 1,331| 14,018,743 13,661 80,861,815 75,063
-} EEESA ek T 10,948,740 36,489 226,166 896 3,389,217 11,659 14,565,123 49,044
Gra;ld Total 78,170,584 163,044 1,758,386 4,123 18,049,533 47,349 97,978,503 214,516

B 32 R~ T ST G
FE GRS R A R T R R g gk - £ % ot Cube b i A 39 <
MDX % » - MDX(Multidimensional Expressions) > £ - fa 43t OLAP k k@ & = qia 47
BEAlR 7 ARa g iz o U iR 0 P - M I TR A TR AR 7 T-SQL
e B2 fe e S B T-SQLMFAL e (v 8- N ¢ 3 F5)ehs A & MDX L
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% #11* Microsoft SQL Server 2008 #r3% i1 Profiler # iy »fedr L ¢ * 20 5 AR

AATE L AR F o A 3L TR Pt T ket @ Fhd e
BT s ST (T > A PR R R R B R TR S T R

LAY T

Z0 31~ @ FY 5 MR AT i Kl 18 ¢ 50 b

TextData ConnectionlDl  NTUserMName  StartTime

SELECT SUBSET( [EC_mSuEriil] 1248 QAL (AN ALLMEMBERS, 0, 1) ... 32 GaryChen 2010-04-05 11:54:28.000
SELECT SUBSET( [EC_MESuErill] 12468 QAL #1846 HHEA_F ] ALLMEMBE... 32 GaryChen 2010-04-05 11:54:28.000
SELECT {[EC_EESLIHERR R BREEER[£ 7] A000], ([EC_ESLdE.. 34 GaryChen 2010-04-05 11:54:28.000
SELECT MOMEMPTY { {{{ { AddCalculatedMembers([EC_RESLIHERE .. 7 GaryChen 2010-04-05 11:54:07.000
SELECT SUBSET( [EC_PEdusiERE B! BHESE . AN ALLMEMBERS, 0... 18 GaryChen 2010-04-05 11:53:54.000
SELECT SUBSET( [EC_FE maH B RI] [BHEEaE AL [£ 45 B ALLMEMEER... 18 GaryChen 2010-04-05 11:53:54.000
WITH MEMBER [Measures]. [ PseudoMember] AS '0' SELECT NOMEMP.. 20 GaryChen 2010-04-05 11:53:54.000
WITH MEMBER [Measures] [255E 2TE & Pot] AS ([EC_{HFER] HEEERT)... 2526 amiutseng 2005-06-01 21:48:14.000
WITH MEMEER [Measures] [355 2TBE & Pot] AS [EC_{HRERS (HRERT) .. 2522 amiutseng 2005-06-01 21:48:11.000
WITH MEMBER [Measurss].[__ CumertChildCount] AS COUNT(EC_EESL.. 2523 amiutseng 2005-06-01 21:48:08.000
WITH MEMBER [Measures].[__ CumentMemberMame] AS [EC_EESLEAE . 2523 amiutseng 2005-06-01 21:48:08.000
WITH MEMBER [Measures]. [ CumertChildCount] AS COUNT(EC_ZESL.. 2523 amiutseng 2009-06-01 21:48:08.000
WITH MEMBER [Measures].|__ CumentMemberMame] AS [EC_EESLIHE . 2523 amiutseng 2009-06-01 21:48:08.000
WITH MEMBER [Measures] [#55E ZTEE & Pot] AS ([EC_{HEERE HHEER)... 2521 amiutseng 2009-06-01 21:47:50.000

ARt &l Bk
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FARAEE T A - B MDX 0] Afs F 0P aR-¢ kg T R0 ch U at £33 MDX
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B [Dimsnsion].[Level].&[Member]
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BEE ~|EC_PU_IV EC_PU_V EC_PU_VI EC_PU_VIII EC_PU_XIII FA_PU_I |Merchant PU_I Merchant PU_II Merchant PU_III Merchant PU_IV
B_PD_FU_I 5 4 20 8
B_PD_FU_II

EC_PU_A 11 17 13 a 3

EC_PU_CI 179 43 83 0 4

EC_PU_C2 22 16 10 8 1

EC_PU_C3 65 9 38 33 5

EC_PU_C4 60 26 53 85 8 1

EC_PU_C5 30 10 3 27 10

F&_PUI 1 L o 1 3

Merchant_PU_I 14 12 8

Merchant_PU_I 1 2l 1

Merchant_PU_I 1

Merchant_PU_I 6

GAFE R ? o AP UCINET $ k seig * K@ T REESE A 57 b ? §1)
itk £ o AETE T e BT
B E %Y Boif & e s 45 Newsman and Girvan =0 2 > 32 8 4.1 & &
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ZVW AVW 2m
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B o BRPLIEWOF T BV EaB W hhk- BREOHEII

% ) L A A 2 @ e Modularity &
1 Ky * Ky

-2 5(C,,C
2m [ vw 2m 5( ' W)
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KV*KW

1
Q= m * ZVW[AVW

ok Q 0 chpFiz » A TALE PN DM RO ER R - F oA ROE BRI 5 o R
BTola Bk APT UGR AL LY KL B RAFE B S 3o

Partition w/ 3 clusters: Q =0.216
Partition w/ 4 clusters: Q =0.202
Partition w/ 8 clusters: Q = 0.099
Partition w/ 9 clusters: Q = 0.066
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lp, —p1| = AC; * (ADg + AD, + AM,,)
ADgs = [(Dsy N Dsz)| / (IDs1| + D1 + [Mmal)
Zom hE A B A G IR AR (Ds) hip e B i

[Dg1NDyy |
ADr — S1 r2

(|D51|+ |Dr1|+ |Mm1|)
7 AR B A3 (AR 4 R (D) endp I 1
AMp, = = [(Mm1 "Mz )| / (IDsa| + [Dra| + [Mpmq|)

2aE A BhA AT BEadpl B

TAEAPEA Z B R A R AT A (D DA R i
Pl=( [+ %3 Al
{F&pllFsn &L[=ERE]I%2]}
{[A &= [A&F ] [F ~ BR][# o~ 5]}
{{F ¥ ~ %1}
b2=( [* =¥} ~H7],
{lF=pllFspe 2]l [=mElIES][EF 12}
{[A &= [A & ][+ ~ BR][# e~ 5]}
{7 ~ &1L 0V 7 £%71)
D2 ipt>r Pl enfp 0 R 3- B 40T -
|p2-b1=ACt*(ADs + ADr+ /AMmM)
1% ((2/5) + (2/5)+ (1/5))
1 B A2 AR
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{lFEellixe &][&kF]l%=]}
{[& =52 &8 =]}
{iiy 7 £%1H
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D4 tpst»e D1 erdp in R B 4o
| b 4-b 1= ADc+ADs + ADr+ AMm
= 1*(1/5+2/5+1/5)
= 0.8 IR R A2~

52 ZERP HE
4R

ik

BAE TR B RIAR DLR THETL > AP RS AR R ST LY P EE S A

ek dre BHFZ R0 0 AP L EA A OLAP 4 %t ek (f .7 ¢ B85 15 Fau s
W% FR R L P F - BIERTNANHE S ASBECZBHEPE ¥t - B

- C-DEEIBREPRF > APEREes 7 AB- CE2D2 B

o9)

Tenhe 51 A

N

WPk iFEle 3 ANBy CEEw BIFR cnffiFe i § ARG EEHT - 4 o4
Flpt A g e P DA E A THEDIFERD o FL AT R o NP g R
3 AR P B & EBE > £ dork b K SR I B (50 A2 4L AT P i

FE - To - BRRER L FHEOAEL P BRRY FG - Bqi= ([T 27 AE],

29



{FEprllFsr #l[=kF1%2}{ [2&Y]LIE ST ~ BRL[E &~ &
ALV 7 A&} B AR FAHEY Y R 2 Ak iR sy T2 A
q1= ( [+ =i § ~47],
(FEpILFE P 2] [ERFLIFL] [+ 2 2R [kT 2],
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{[2 & =][A &8 S & fRL[# o~ sE],
[ &5]].[2 & & 3f %]},
{{¥ ¥ * %]}
Q=  [F=§F A1,
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BES =B AR FEG
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LR EEEL BN RPTRGEAD PRV ALST IR GRF g
S F I FERT N R SR RN G R EIITH AR o L0 B
PR A PREERN KT RRHREABCRER AR AERS ERE
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53 REBH B BCRER
% Agrawal Bf 552 BI[27]° - A B &% KRB FFHE P TR B b o ke L IE
B (Support) £ 5| f; & A& (Confidence)shf® #f > $# TR & (74 45 35 11 1 & P U] e A
FIEP R EREHME DR A R TuBALY BES BIEP R LR FHBET
— B ER P R L B DAL NRATOGEEA D F LG ko gt B 5T M R
¢k & e B E & (Most-Confident Selection)gl 4 m &k » 3 & 0207 a8 T & FiE
TP AR TG h T TS ARy AR AR PRI AR AR D T ER
e Bt AP o KRG MR ET IR BT R LT A

B O R EAIEITN B AP AR 0D

B izEI PP L&) L& (Minimum Support)
BTRAPEER-FE ALK EITR FRRT 0 & BIFEM P I IR = #(Support)
Fama P E A BipER p g fRE DA TPt § - BIEP oo kB4R Ol
R AT IR R AR o MFHRE IS O F VR e TS Ak e RE
# 4] At bafkivp &5 Aol

Score (A,b) = Confidence(A — b)

Support(Anb)

- P(blA) - Support(A)

(8)

A fpt =gk F38 P chl &

b rizEHREED

Support(ANb) : £ 7 4.¢ 2 AEiFIE P B LPF . PPy FiTHEIL P b=tk
Support(A) @ # 7t @ 7 AT P £ gk (T

1
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a(ANb)

Score (A,b) = )

)

A =ik iFm p el &
b ¢ E A
a(ANb) 14k iviEH & ABEEP bt =%
a(A) " iT®EE At X
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FEBAT v v F T T FEEAF A a7 £ AR ARE e B3

LT BRHE R FRE U RFENH L Rt ko L R FHE ¢
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FIL o A S RIS T 5 e B
B O ES R GCREENES N7

Score; (A,b) = Confidence(A — b, W;)
_ YL, Support(Anb,)*W; (11)
YL, Support(A,i)*W;
N: 475§ kmkiEdmp ke ARGERR bR * ¢
Support(A,i) © & * K i TEA D F & A
Support(ANnb,i) : & * ¥ i b TEAD F & AZiFER P ik
Wi o i % ik £ 4 g

B ORI A ERED S N eT
Scorei(A,b) = —2‘5{11: j‘;f;:;lvi\;i) (12)
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o (AW)) @ % K I3k TEFD &AL
a'(ANb, W)+ & * F i b Pl (FiE38 P B & A iEEIE P b ehse g A =
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Input Output
F 1TpF A2 20120302205643 e 1TpF AF: 20120302205643
B i'r«‘%f :GaryChen e T’r—?‘f :GaryChen
SELECT ([Measures].[}} # * #])ONO, Cube &4 @ [* =i} 7 &~ #7]
({[FEpll#%p #1&[2008 ], [F& plLF |#2 et [FEPLFEP #]
¥p #£]&[2009 #]})ON1 WipaR LA [FOF[L A FH]
FROM [+ %3} % 4 17]) BE LA [ R 4]
WHERE ([# 97 1.[1 2 £ 4].&[TT])

6.2.2 vk 42 4p LR | %7

Bl 6-3 & 3 175 &dp 0 R H| ST AR ] A PR - SR Gun P B E B G R
B¥ 3RS 4R (T ST g L REPIB AT P A i i PRk (T 0 Cube ~ Bk
BRFAAREEEALIRTILEK ApEIETRGET NP F e NRE LA
Gl (TR A Rdok A REED TR 2z E D P ARG F AP LR S 2 chfk
Fe4rBiN sy MIFLIEFAIEFERP o BH|RI - @ * F' -2 i NN
s ganl o AlFEpllyEr 2 {[Fa9F1LAAED} IV F L&D &
REFPFDBFLTF A2 TIFE TR ERIEFHFEY > BRI P FLEFTHREL
AR DA NAT R S B B P AP B S 2 gk (T Bl 1 E I P endiE
PoMAGREXAPREH NEFLAR - FRGEEAREA B S BAPR T

PFITE G2 A9 R L%
R4 ik Li0k HR-ER BR-FL £ T
AR |oCubeitc | | dmmREHE | | pnAHE | | RuAHE 7 kieas
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36



623 A2 REZFEAP R &
W64 5ALHEFERD FEAULSLIARR > ) - SAPRFLTHES 2%

_ L
AP g (F R AR O RS AP E MR O kR (R EOTE § Nl £ WRH
ST AL EE SRR PR RN Ee LR RS Il S ¥

3:31?_5’”7%\62{ Iégb_g_ﬂmﬁﬂ)\p%%] mi,_é._aco

e REEET P K N
EAEY RV L B R 3 E£4 R iz i
e B iesg TR /7 SR

\ /

Bl 6-4 22 REFERP L LITILH
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Input Output
R SR #’g_%‘ﬂ;‘;\gﬁ p
w1 | [AEEILLA & & 17 5 5E
a= (4 44 2491 p 4 0 1EFE p ] [ | 2P S £
[¥ 7 £%] [} § = ¥l

B l% ] [¢ L an][kTar] [+
RLIE+ *m] [+ 4 2R ][# &5 Y25

H1LLA & a L~ m R LE e sSE D)

B 8 ¥ (7% b

G=([F+F i ] {FErllFEr &][#
BE %]~ arl[kTar] {[2
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Bl 65 @ % & & 3 Az )
B 6-5 5 i * %‘A\%iﬁ?ﬁﬁ@ v e iE H 'fﬁé\%ii SRR L g IR Y HO R DY
%éi%*ﬁi@ﬁﬁé’%@*ﬁ%%ﬁg%%ﬂﬂgﬁﬁﬁﬂﬁ’3&@&&{%
FefrenT AR 508 SR ITHEPREPN 5 i+ ﬁ N A F’*ﬁg by — 1%
Fo T RAPEE R T B A5 g ¥ &gy Modularity Q st i 17 3 B
A s Bl BT ORAP G B NS LEN LR FEFHOLFE R
ROHIEE D FEP Y RGRP TR Y ok FeE > R AN F BT

FES o hif? AdantE b oo Ay A% Dijkstraw B A4 I F BaE gD H s & ghen
BOERT > B AN § ARG g E T T HETE ghaniFs] 50 T Rl Bl
BT AHgraghanizs) o T kAP Y TA2E8gaizs] ) ¢ 2 &gk e 2y
SBLNIF A g R 35 DT R B BD and P o S e T A e S aheniz ) g # 3
F T aBEeniF) g0 EAF R E Pl PR AT S BT ) 5 2P o B fS A PR X

NI ABR IS G A TAE AP AL L FBT H s F Ok
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- AJEE GBI G R BRI

FOR EACHENODE N GRAPH

CALL GET_THE_SHORTEST_PATH(@NODE)

P (9t B mE = Hicke 5 ¢ (NODE__L, NODE_2)
SELECT NODE_1, NODE_2 , COUNT(1)

FROM SHORTEST_PATH_RESULT

GROUP BY NODE_I, NODE_2

ORDER BY COUNT(1) DESC

PROCEDURE GET THE_SHORTEST PATH (@START_NODE)

DECLARE
@NODE_QUEUE_1 AS-dbo. NODE_LIST | == & HETEBLIT 7|
@NODE_QUEUE_2 AS dbo. NODE_LIST | —— A H|E7E EEIF S
@NODE_MID ~ AS VARCHARC10) — v e
@NODE_END ~ AS VARCHARC10) -— kg
@DISTANCE AS INT - B3

—— BdednBEAT R T | ¥T S BLIT A
INSERT @NODE_QUEUE_1
SELECT @START_NODE , 0
—— BATS BT R A N ETE BT
INSERT @NODE_QUEUE_2
SELECT *, NULL FROM dbo. [FC_GET_NEW_QUEUE ] (@START NODE)
—— F AIETE LT L
WHILE ((SELECT COUNT(1) FROM @NODE_QUEUE_2)>0)
BEGIN
— BIE R BEDE I
SELECT @NODE_MID=NODE1, @NODE_END=NODEZ, @distance=distance
FROM (
SELECT TOP 1 nodel, NODE2 , DISTANCE AS DISTANCE
FROM dbo. [NODE_LINK_Avw] A
INNER JOIN @NODE_QUEUE_1 B ON A. NODE1=B. NODE
——INNER JOIN @NODE_QUEUE_2 C ON A. NODE2=C. NODE
WHERE nodel IN (SELECT NODE FROM @NODE_QUEUE_1) AND NODE2 IN (SELECT NODE FROM
@NODE_QUEUE_2)
ORDER BY B. ACC_DISTANCE+distance ASC
) A

Bl O L SR
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INSERT dbo. SHORTEST_PATH_RESULT
SELECT @START_NODE , @NODE_END, NODE_1, NODE_2, DISTANCE
FROM SHORTEST_PATH_RESULT
WHERE START_NODE = @START_NODE AND END_NODE = @NODE_MID
—— B FHEI %
INSERT dbo. SHORTEST_PATH_RESULT
SELECT @START_NODE, @NODE_END, @NODE_MID, @NODE_END, @distance
—— gt =Rk engkee B QUEUEL
INSERT @NODE_QUEUE_1
SELECT @NODE_END, ISNULL(SUM(DISTANCE) , 0
FROM SHORTEST_PATH_RESULT
WHERE START_NODE = @START_NODE AND END_NODE = @NODE_END
- et s R Rk QUEUE2AS
DELETE FROM @NODE_QUEUE_2 WHERE NODE =@NODE.END
END

B 6-6 ~ r2 & BE A G Az 4 BE OB EE [T AT § B

B C END_NODE NODE_1 NODE_2 DISTANCE
1 A o) 10
A lk__Q_l_O_\l F 2 B A B 16
3 A c A B 15
4 A c B c 1
5 A F A B 15
§ A F B c 1
7 A F C F 1
g A E A ) 10
3 A E D E 10
10 Y 0 10
\\_ﬁ/f ’ L ahEh | SIEIREE, | SERERERE
D E I D 10
4 E 16
A C 17
A F 15
A E 20
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AT F R R T AR AR HaipiupE o g
@%&%%*iﬁﬁ%~@@%’jjﬂ¥$ﬁﬁ$%ﬂW%?uéi¥— L FH
B RS AD R B TR B P N0 E p R FREFAEOLE o

% 6-3 4 - B —ga\%ﬂi%] %.%f?ﬁ;f]:". e bl e LR G B @ * # Justinyang

% 2011 & 05 % 27 p 17 222 A cndf 1% > A AR P TR B I8 P A iFiEIE P cné B pF g
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éi%l i
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