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## 5371465521 : MAJOR COMPUTER SCIENCE

KEYWORDS : Capability Granularity / Web Service / Association Rules Mining / Apriori / Trie
BORVORN RUENGRANGSKUL : IMPROVING AN ANALYSIS OF SERVICE
CAPABILITY GRANULARITY USING ASSOCIATION RULES MINING.
ADVISOR: ASSOC. PROF. TWITTIE SENIVONGSE, Ph.D., 54 pp.

An important issue in Web service design is service capability granularity. If a service
operation is designed to have fine-grained capability with small function being achieved at each
invocation, service consumers will have to remotely invoke several operations of the service for
many times to achieve the work required. This can generate lots of message transmission in the
network. This research presents an improvement of service capability granularity analysis by
using trie-based Apriori association rules mining based on double-array trie, instead of the Apriori
algorithm. Trie-based Apriori can discover frequent operation sequences which can be a sign that
the operations in these sequences are too fine-grained. If the service designer can combine
operations in a sequence into a single operation, it can help reduce invocation traffic. As an
experiment, we analyze invocations to an online shopping Web service. The results are the
association rules defining frequent operation sequences and a recommendation of the common
sub-operation-sequences which can be combined. A comparison with the Apriori algorithm shows
that trie-based Apriori can better suggest operation sequences and can reduce the number of
recommended groups of operations to be combined. This will make it easier for the service

designer when deciding to combine service operations.
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16y | nafidanisdesve | lefigBenld | Tewedda | Felowlersiu [nafidsmsaeundy
1 2012-07-04 07:59:05 110.168.184.129 | Shopping browseCategory | 2012-07-04 07:59:05
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4 |2012-07-04 07:59:30 | 27.55.2.152 Shopping cartAdd 2012-07-04 07:59:30
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6 2012-07-04 07:59:31 | 27.55.2.152 Shopping cartGet 2012-07-04 07:59:31
7 |2012-07-04 07:59:32 | 27.55.2.152 Shopping itemLookup 2012-07-04 07:59:32
8 2012-07-04 07:59:35 110.168.184.129 | Shopping cartCreate 2012-07-04 07:59:35
9 |2012-07-04 07:59:36 | 110.168.184.129 | Shopping cartAdd 2012-07-04 07:59:36
10 |2012-07-04 07:59:36 | 110.168.184.129 | Shopping calculatePrice 2012-07-04 07:59:36
11 |2012-07-04 07:59:36 | 110.168.184.129 | Shopping cartGet 2012-07-04 07:59:36
12 |2012-07-04 07:59:37 | 110.168.184.100 | Shopping itemLookup 2012-07-04 07:59:37
13 |2012-07-04 07:59:39 | 27.55.2.152 Shopping browseCategory | 2012-07-04 07:59:39
14 |2012-07-04 07:59:46 | 110.168.184.129 | Shopping cartAdd 2012-07-04 07:59:46
15 |2012-07-04 07:59:47 | 110.168.184.129 | Shopping calculatePrice 2012-07-04 07:59:47
16 |2012-07-04 07:59:47 | 110.168.184.129 | Shopping cartGet 2012-07-04 07:59:47
17 |2012-07-04 07:59:47 | 110.168.184.129 | Shopping itemLookup 2012-07-04 07:59:47
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19 |2012-07-04 07:59:52 | 27.55.2.152 Shopping calculatePrice 2012-07-04 07:59:52
20 |2012-07-04 07:59:52 | 27.55.2.152 Shopping cartGet 2012-07-04 07:59:52
21 |2012-07-04 07:59:53 | 27.55.2.152 Shopping itemLookup 2012-07-04 07:59:53
22 |2012-07-04 07:59:56 | 110.168.184.129 | Shopping Checkout 2012-07-04 07:59:56
23 |2012-07-04 07:59:57 | 27.55.2.152 Shopping browseCategory | 2012-07-04 07:59:57
24 |2012-07-04 08:00:00 | 27.55.2.152 Shopping itemLookup 2012-07-04 08:00:00
25 |2012-07-04 08:00:03 | 27.55.2.152 Shopping cartAdd 2012-07-04 08:00:03
26 |2012-07-04 08:00:03 | 27.55.2.152 Shopping calculatePrice 2012-07-04 08:00:03
27 |2012-07-04 08:00:03 | 27.55.2.152 Shopping cartGet 2012-07-04 08:00:03
28 |2012-07-04 08:00:04 | 27.55.2.152 Shopping itemLookup 2012-07-04 08:00:04
29 |2012-07-04 08:00:06 | 27.55.2.152 Shopping Checkout 2012-07-04 08:00:06
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{cartAdd - calculatePrice} = {cartGet} 5/12 =41.66% 5/5=100%
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Structure TrieApriori
+irie : DoubleArrayTrie

DoubleArrayTrie -transaction : String[][]
-MAX_SIZE @ int <>—min5uppon int
-BASE : int[] -minConf : double
-CHECK : inf] FrequentSequence -freq : Frequentsequence(]
-TAIL = String(] -sequence : String(] T +FindFrequentltemSequence() : void ]
-opList : String[] -SupportCount : int +FindMostEffective() : FrequentSequence []
+setBase() : void -support : double +FindStrongRules() : FrequentSequence []
+getBase() : int -confidenceCount @ int -RemoveNonFrequent() : void
+setCheck() : void -confidence : double -isFrequentSequence() : boolean
+getCheck() : int +getConfidence() : double +getFrequentSequence() : FrequentSequence []
+setCount() : void

. +getConfidenceCount() : int
+getCount() : int +getSupport() : double
+getList() : String []

{CountPOS() : int +getSupportCount() : int
*getloun - In etSequence() : Strin
+getNumberValue() : int toeiseq ) 9l DataAdapter

+getStringValue() : String

-X_CHECK() : int RetrieveResult connection ciit:{:c‘:i:r:ener

-WriteTail{) : boolean . B :

+ReadTail() : String [J :fczuunndt ; ﬁ’mean -service : Siring

+Insert() : void L - = -tableName : String

-Set_LIST() : String (] use” |+isFound() . boolean -boundary : int

+Retrieve() : RetrieveResult *+getCount() : int +getOperationsCallByClientlP() : String [][]

-CHANGE_BASECHECHK(): String +getAllServiceMame() : String []
+getDistinctOperation() : String []
+isOperationAdjacent() : boolean
+convert() : String (][]
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a1y NRANNTUNUS manuieiy
1 {cartAdd > calculatePrice - cartGet} > {itemLookup} 0.992790195
2 {cartAdd} = {calculatePrice} 0.980913429
3 {calculatePrice = cartGet} - {itemLookup} 0.980392157
4 {cartGet} - {itemLookup} 0.966491459
5 {cartAdd = calculatePrice} 2> {cartGet} 0.963863794
6 {calculatePrice} = {cartGet} 0.959677419
7 {cartAdd > calculatePrice} > {cartGet - itemLookup} 0.956914524
8 {cartAdd} = {calculatePrice = cartGet} 0.945466939
9 {calculatePrice} > {cartGet = itemLookup} 0.940860215

A o o da ax G
MITNN 4.2 ﬂaﬂﬁTNﬁMWH‘ﬁVIuWﬁuﬂlﬂﬂ'lﬂ'JﬁL@ul‘Wﬁﬂﬂﬁ

aa AgANNENRUS mAnTeiiy
1 {calculatePrice} = {cartGet} 96.3038
2 {cartGet} = {calculatePrice} 94.1524
3 {itemLookup} > {cartGet} 92.6019
4 {cartGet} - {itemLookup} 97.0434
5 {cartAdd} > {cartGet} 95.6374
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