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T Recommender Agent - Netscape

{ Action Recommendation

Hello! You are about to start a test. Other
students with similar profile and histery, who
succeeded in this test, have also accessed
Section 3 of Chapter 2. You didn't.

Would you like to access it now before
atlempting the test?
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T2 Recommender Agent - Netscape

Shortcut Predictor
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followng subjects. You can use one of these
shortcuts or simply ignore the suggestions.

* Module 3.2 Watermarking

* Module 3.5 Encryption

+ Module 4.1 Signatures

+ Demo 3.3.1 Role-based Access
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3.1.5 m3dszalananiingin (Normalized weight)
¥
° o o Y © o 5 & e
Tumsadesemanuaiszuuszimisauanimin (weight) ¥gnlivan
" td
MNAANURYBINIsEon1FauBIAs Ul (Histrogram of Transactions) 1d 1AM MININ
n3ouivumuie ¥ lumsadiesemanunii uded nihminiigniuiin 13luaiss
o L4 o o . 1 S 1 : o ' o = w
fu'lomud aodunl weight ualumsnfSououanimin 51z liiwn/Seuwnounu
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' & @ @ o o 1 o o § o @ w
o Faumudodydnuel ww,  udnhA w, | WiGssaAUIeIaduAY (Ranking)
aad o & 9 o ) o 4 ' Y ar
siasuiaieaduemsuuzihdely TaviSvaddun aw,  9naunnliniies dmiy

MIAIUAT Nw, awsadnnaldnngas

. weight v + weight v
XY Sumof weight y . + Sum of weight

(3.2)
e—X

Taofimuald
1 : ar - 1%!¢ ad =a o
weight y_y unuanihminveamsGonl¥a@sute X uag Y muaiay
Taon x,yC1 waz xNy=9
¥
weight y_x unuaniminveansisendB@suiia Y naz X muddy

Tagh x,yC1 wag xNy=<J

U :’ o = ad a " =l
sum of weight unurasmvesaniminvesmsGon198@suiis X nouisonly

X—e

A ad o A do ' —
diasuilsdundegluszuy laoh X.eCl1 uag XMNe=J
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sumof weight ,_,y unurasvueIanimiinveansion 198 ulis X nasnnGonly

¢ o A

a a Ao A
diasuiisouniiegluszuy laoh x,eC1 uaz xMNe=J
s T d.. ] ! 9o ot A
faeafi 3.2 madnami nw, |, Ieolddoyadnisiei 34
1ngas (3.2) 118N

NW =
A-B - qumof weight + Sum of weight

(3.3)
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weight ,_,, HMAegii 3.3

2 A ¢ 7% 033
4 A 43 02
5 c A 54 025
6 B A 73| 0.1667

UM 3.3 uansmwesdulshldlunmsdnnun aw,

4 D A 43 0.2
5 54 025
6 A 3 0.1667
1 D 79 0.5
2 C 76 0.33
3 A B 52 1.0

weight A=be

weight o

weight » b

weight ALB

weight Dk ™
weight sk ™

weight g, =

=179
=76

= 52

43
54

73

weight g_,a =
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weight , . p » weightp ., weight , . uas

73

] o _ 1 Y ¥ A
HIDIAIYD weight , 5 » weight 5 5 + weight o . WO weight ., 1 1A91071/7 3.3

ynuatasluaumsn (3.3) 1214

(52+73)

_125
377

=0.3316

v
mszaziiuez 14 aw = 0-3316

NW, o=
A-B (791 76+52)+ (43+54+73)
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ad a 4 ad o ar
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3 a ¥

ad a o 1 °
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(1)  SET Last_node to blank

(2)  WHILE ( User not Exit )

(3) CALL CheckingData

(4) LOOKUP Subitems Table WHERE Iteml = Current_node
(5) IF (Data appears in Subitems Table) THEN

(6) CALL Rec_by_Subitems with Current_node
(7) ELSE

(®) CALL Rec_by KT with Current_node

9 ENDIF

(10)  SET Last_node to Current_node
(11) ENDWHILE

1l 3.4 daneaniunanuedszyy

o A a8 s A v o o A v
ning1lii 3.4 Aedanoanundnvesszuy Taviiusiviah 1idumsdmuadiGuduyes
Fus Last_node wssviah 2 WumsasnaouhflFnudnaldnuszuvegniohi duilu
a d o w o 3 1 a
vSafe3on1¥MedFu  CheckingData Aaduluussiai 3 Nezasiedoudoyaiuia
¢ o 4w = o 9 ¢ v & oa o ¢
nimduanduiumiol dufanudusadundmsmduaadniniioglumdylomud
o od o A ' @ det ' A a
wiodunsmdusaduiinaiuln duilunsudusasuniioguda i Update A weight i
1 - 1 o " Q‘ e A o =
vinAudaudn 1 uaduiumsdusadulmildimudoyadr I lumsedulomud dedaned-

e d o = P
fiuvoaflandu CheckingData gauaaslugyi 3.5

(1)  1F (Transaction appears) THEN

(2)  LOOKUP Subitems Table WHERE ltem! = Last_node AND ltem2 = Current_node

(3) IF (Data appears in Subitems Table) THEN

(4) INCREMENT weight_lItem column of Subitems Table WHERE ltem| = Last_node AND ltem2 = Current_node
(5) ELSE

(6) INCREMENT row of Subitems Table

n SET ltem] column to Last_node

(8) SET Item2 column to Current_node

9) SET weight_Item column to 1

(10) COMPUTE e-Coef column as | divide by absolute value of Last_node index subtract Current_node index
(11)  ENDIF

(12) ENDIF

311 3.5 Sanednuveailsidu CheckingData

o o o o . = — w o k2
M99 Fu CheckingData 13 9ud7 110314 3.4 Tuussviah 5 szuvezn

A ' Y o a ad a - - o 4 o W
dou'lvdr Siidoyadiasuiiailegiiunie Curent_node Tumsndulomud # iteml 14
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o o = o ' '
Bun1¥Maf#u Rec by Subitems 1Auf@ s Current_node \Wumisiiimed uad hitidoya
o s = d 1w o
WG on197lariau Ree by KT Taufiduils Current_node ilumisifimesisuiu ussiah 10
ar o s ° ad 4
aonstiuiin Current_node Tavifiu'13ludau1ls Last_node nazazaumisiiaunderiio

Adnueonanszuy dmivdanediuueaileriu Rec_by_Sub-items uaaslugiii 3.6

(1) LOOKUP Subitems Table WHERE ltem1= Current_node

(2) SET Sum_weight to zero

(3)  IF (Data appears in Subitems Table) THEN

@) COMPUTE Sum_weight __assumof weight_Item in each row on Subitems Table WHERE Iteml = Current_node
(5) COMPUTE Sum_weight 3, as sumof weight_ltem in each row on Subitems Table WHERE ltem2 = Current_node
(6) FOR each row on Subitems Table WHERE Item1= Current_node

(¢)] STORE item2 in Rec_List

(8) STORE e-Coef in e-Coef List

© SET  Weight,, toweight_Item §
(10$) LOOKUP Subitems Table WHERE Item1= item2 AND Item2 = Current_node

(11) SET  Weight 5, to weight_ltem

(12) COMPUTE NW_List as result of Weight, 5, plus Weight, 5, and then divide by Sum_weight 3, plus Sum_weight
(13) ENDFOR

(14) ENDIF

(15) FOR all index in NW_List Startat0asi

(16) FOR all index in NW_List Startatlasj

({¥)] IF (NW _List [i] less than NW_List [j]) THEN

(18) SWAP NW_List [i] with NW_List [j]

(19) SWAP Rec_List [i] with Rec_List [j]

20) SWAP e-Coef List [i) with e-Coef List [j]

@1 ELSEIF (VW _List [i] equal to NW_List [j])

(22) IF (e-Coef List [i] less than e-Coef List [j]) THEN
(23) SWAP e-Coef List [i] with e-Coef List [j]
(24) SWAP Rec_List [i] with Rec_List [j]

(25) ENDIF

(26) ENDIF

2n ENDFOR

(28) ENDFOR

(29) IF (Rec_List is not Complete) THEN

(30) LOOKUP KnowledgeTree Table WHERE iteml= Last List of Rec_List
31) WHILE (item2 not in Rec_List)

(32) APPEND item? into Rec_List

(33) LOOKUP KnowledgeTree Table WHERE item1= Last List of Rec_List
(34)  ENDWHILE

(35) ENDIF

(36) PRINT Rec_List

gﬂ‘ﬁ 3.6 sanaanuvaalandu Rec by Subitems
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Sum of Weight of index
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B R R o de °
wagU Ui 2 Falauiadu WuAowadwin ldninmafiuam
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o P a { o v  dd
S1eMIuUIMUUN 1 AULUUA 2 TuABHARNEN 14913

o ' 2k & o o ad
mu’ammlﬂaswuﬂmmﬂﬁwﬂu'nm‘iwmmuzm YUN 4

iBUNUAT Sum of Weight of index 1M1 21 1Az Sum of Differentiate 111U 10 89

Tuaunsn 4.5 92 1dn

0
Similarity = —— =—=0.5238
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4 o o o [ o e dia . . -
AnledfisudnundeRuYessomsuuzh (Similarity of Recommendation List) 9z1iuioy

" v
ATVDIAUNAUA 1mmnf’1’wﬁuwasmmﬁuuzﬁ'l ﬁ'aﬁ'uaz‘lé"n

Similarity (%) = Average of Similarity x 100 (4.6)
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NIEmsa iy snaassvesnuison lanan 13luinde 4.2 1dnamsnanodail
= d 4
4.4.1 HAMINARRIVRANIZLIUMSIANZHISZANEMMAIZYIUMSIN 1
-~ = 'd o “ - %
aamsiasienanusudeuvearainlglunisiszuiana (Time Complexity) uag
] o 2 q' o £ ¥ 9 = d ar = 8
YUIAVDIHLIIANNE (Space  Complexity) N 1FTuTindoya ArwnsinsizHaIndanaany
o = a = H e g = o o ar o H
(Pseudo  code) Y932 VUUBIAT Ui 13T una Tadieduzadiuszuunuziinld
as ol Ao A a & ar dd’
daneanuminaue ¥eldnadniaail
=Y o d' " .
44.1.1 wanmsaasznnaldlunisiszuiana (Time Complexity)
Fmtunisinsenanududeuvesnarnldlunmsiszulana daoms

o a4 ad a

= o @ a - s o ar o =
JinszHndaneanuvesszuuuuzihdids i 1935 ued leFedugadiuszuunugim
ar - i o ° o o o
19 danoanuminaus Taosmualddydnual
- o aad a da
N fedwaud@sutisniegluszuy
A o - Ja ad a = o & a
M fAesnnudeyanisiSonldBiaiuiia (User Transactions) NAHUA FIUUUIA
Trgjunn
o o’r’ A:‘d L s A = . o
m  Aeswaudeyanimuaniioglumsiedy lomudasiivinagagamin
N*(N-1)
o ot & " w
L feanuemessiemsuuziifiaineld Fesdesdinnueruiiny N-1
¥ ¥
{91113 3As1ZH Time Complexity 91N0aNDANNYOINIADITLUY WUN
_ b d r g
Time Complexity fldszinnnseununszuum
o & ad =a Aq Yad - s o 9 o
guiluszuvnuztihdiasuiianldisued Tadosugad sLVUILADIAIUIV
v
A1 ConfiX = Y) anua N-1 souuazluuaazsouszdeaiudiuiu suppx) A Supp(XuY)
- o - o o ﬁ’: . 2 o s ad =a “ Yy
winswmsigniiiinilu$inau M #0u Time Complexity ¥oeszuUHUINBIAT U147
- ar o ' Ve ar o
uod IeFodugad UAWNMND OM(N-1)) AIA1319% 4.6

q. 1 3 - 0o a4 ad a t:; Yt = LY o
A13197 4.6 1AAIA Time Complexity Y35z vUNUZIIDAs WA 1§35u0a lyFoFugad

qmﬁszummzmﬁtﬁs‘uﬁai‘ﬁﬁﬁuaﬁh«?mi’u;a&m Time Complexity
1. AMUIUA1 Conf(X = Y) N-1
11 YU dusasuitonian suppe) U Supp(XUY) M
O(M(N-1))
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3 o a ar o
1.1 furmsuduaayu lumsedu lomud m
O(m(N-1))
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v
YY) o [ o o -
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ININU N(N-1) 1073 HagYUIAUDINIT 1 Knowledge Tree wmmmmm%’msuuwnag‘lu

5201 UADYLIAYEIAITIY  Knowledge Tree HUUIAMINY N HAYUIAYDIAITI User




43

Transactions WHMIANTIIL M 102 Savhduinunsiiinsndusaduiinaduduium
mnﬁ'l:jmmsnmwi‘imwﬁuﬁuau"lﬁ"ifuagiﬁnﬁu'ssnmw-umﬁﬁaummﬁm%‘m’fﬂﬁmuﬂ
YBIFAUATZUY

Faiy Space Complexity YBITZUUVIUULY] °1ﬁ1§n‘|sﬁ1uaﬁ‘im=§m%’u§aﬁn:
Whfu M Tuvaiefi Space Complexity Y995 UVLYE w1 dsaneaniuiinauezisuam

IMAY N(N-1) + N HuAs O(N')

4.4.2 HAMINABBIVBINIZVIUMIIATZHUIZANTMNNIZVIUMIN 2
a 1 a dd o
Aomsnszrnanszunldlumsyszuianasie (Running Time) taznloiiyua
aundnuYeasemsuuztimadield (Similarity of Recommendation List) 9I1n32UU
° & & aa aq 9 = ot P q” “ a3y
HUSEINIEDITZUY FIIBNIIN I IUMITAATISH IUNTSUIUMTN 2 T 3ZAATIEHAILNIS
[ ad a J’ -
$180932UUBAI 19 (Implementation) ¥311321020HATY TABIZVDUAAINANIITNANDIA I

v v
dunoulumsauiiunmsinsizvaai
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Fuit1 doadeszuunzihd@suiisium 2 ssuu Taofmuald
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KT. Aeszuunuzidiaiuiisiinauelaslédoyavindulinimiuas
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KT, fensmaanslasldduldnnuiuuui 1
KT, Aiominaaeslaoldduldanuiuuui 2
KT, Aominaneslavldduldanuiuuud 3

Tavhanumzvesdu linnuindu ldlidnunsdagilin 4.4
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Yt ad o

> » ¥
Wui 3 quiediadeyanisiiunldBiaiuia (Set of User Transactions) NaHuA 21 %A
[ ' A o =1 a a o 1
wdiadeyanonilu 3 nquaas 7 ga FeinaudeyamaisonlFB@iuiinldluudasyail
AMSUINLIIVUIA TAAINTT 1N 4.8

m319h 4.8 uaasinougadeyamiGonldBidsuiianldlummanns

KT. snuyateyamsi3unlF8iasuiia (Set of User Transactions)

KT, 450 959 1,334 2,013 3,163 4,065 5,030
KT, 398 933 1,359 2,190 2,741 3.925 4,967
KT, 689 922 1,207 2,413 3,140 3,592 4011

" ] ¥
iiosnnihmnavessaugadeyansisonldv@suiisluasieh 4.8 duiludmon
4 ad =a - 3 3 o n’: '
gadoyamsBonlds@diuiwesdlFauidunldaundarais dniumissvesdoyalu
= a & " e e & A = Yt ad A '
a1 4.8 Smboiuga Feezmiuswouadaiiidldoudunsenldvm@iuis Taouaaz
3/ - 4 ad = = o 4 v da 4 ] [ o
yadoyamadonldBiasuinziiinounsudusadunfas livhiu dnfuninnnaves
o v - Yd ad a - o o @ & a 4:
fnugatoyanisGonlgBidiuialumen 4.8 aunseaglinnunsudusasuninavy
T8dansian 4.9

4 o ar ﬂ' oy 3
Pﬂi"lw!ﬁ 4.9 Hﬁﬂﬂi'!'l'll']lﬂlﬂwﬁli'\Hfﬁl"h’ﬂﬁiuﬂmﬂﬂu

KT. SIUIUNTIUTUFAYY (Transactions)

KT, | 2230 | 482 | 6672 10,037 15,793 20,287 25,126
KT, | 1970 | 4619 | 6,799 10,941 13,719 19,602 24,879
KT, | 3435 | 4630 | 6055 12,099 15,698 17,953 20,021

¥
o

o d 1 9 - Yt ad o A .’f =
1INM3e 4.8 szuhiauvesgadoyansGon1FBiasuisiiqu i inmua

¥
21 gadeyanazudazgadoyaivuialnajuin dniuiaveuansdniiavesyadoyans
ad a ‘3 o a o et ad a
Gonl¥Bidsuiiafidulduaz 181 lumsnaasania Tagldihdeyamsisonlddidsuiia

d' J = o ~ = =) 1 o ar L) 4
af 1 FadiinnugadeyansGonlgBiasuilamiv 450 ¥a YWMAAIAID13TUA131991 4.10



4 o 1 ad a -
MaN 4.10 dedudoyansisonldBiasuiiagai 1

awui | doyonudonlBaiute | Gt | deyanadorliBiadula | awil | JeyennionliBidduia
1 1A 151 ECA 301 GDBDFGAFG
2 BE 152 IECACEG 302 CBE
3 DC 153 IACDFCF 303 AEB
4 IDCEGB 154 A 304 AE
5 CFABG 155 F 305 DC
6 CFAB 156 FGACDFCB 306 IDCDCE
7 FDBE 157  [BDBCEDFB 307  (CFBFD
8 FDBEBAE 158 BD 308 CFB
9 EGFGBCD 159 EB 309 EDA
10 EGFGBC 160 EBCFDC 310 EDABCEA
11 \IGDGBEF 161 CDFABD 311 ABEGAEA
12 GDGBEFADE 162 ICDFA 312 A
13 CBAECBFEF 163 FBGC 313 G
14 CBA 164 FBGCDFA 314 GDEFCFED
15 IAEF 165 IEDEBEDE 315 BGBEFEDA
16  |AE 166  [EDEBED 316 [BGB
17 DC 167 KGCEADE 317 [EGA
18 DCFBC 168 IGCEADEDGD 318 EGAEGF
19 IFAGEB 169 CAFDFDFEC 319 DCDFEG
20 IFAGEBFBE 170 CAF 320 DCDF
21 EDGCDEDF 171 BDC 321 FAFB
22 [EDGCDED 12 |BD 322 [FAFBGFBD
23 IABECECE 173 DA 323 ECBCEGDF
24 A 174 DADAF 324 IECBCEG
25 G 175 GFEDG 325 IGACFGF
26 IGDADCDCB 176 IGFEDGEGC 326 GACFGFAGC
27 BCGECECB 1 7:’ EBEFEFAF 327 CFEBAGFAF
28 BCG 178 IEBEFEFA 328 CFEB
29 EGD 179 AGCAGEF 329 BADF
30 [EGDCFC 180 A 330 [BA
31 DCGDED 181 G 331 DG
32 DCGD 182 GCFCFDCGB 332 DGBGA
150 GA 300 GDBDFG 450 BDF
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Recommendation System for E-Learning by Using
User Transactions’ Statistic and Knowledge Tree
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Abstract

This research proposes an algorithm supporting
recommendation system for an e-learning by using
statistic, such as frequency of user transactions and
correlation coefficient of two consecutive e-learning,
and knowledge tree to create recommendation lisis
for a user. This technique is easier to process than a
recommendation system normally used association
rules. For results of experiments, the similarity of
recommendation lists from the proposed method and
from association rules technique is equal to 98.61%.
Furthermore, this proposed algorithm can reduce
time complexity and memory storages.

Key Words: e-learning, recommendation system,
and knowledge tree
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157 1. #129819A1519 User Transactions

Transaction ID A B C D
1 1 1 0 0
2 0 1 1 0
3 ! 0 0 1
4 0 1 1 0
5 0 1 1 0
X | ¥ | ConflX=Y) x| v | Supp(X) | Supp(XwY)
{B) | ConflA = B) (B} 1
(A} | (€} | ConflA =C) {A}] () 2 0
D) | ConflA = D) D) 1
(a) (b)
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(D} 1 05

(c)
310 1. uraamsfnIuA) Conf(X = Y)

iiieszuufnam Conf munnmmz‘(uﬁ’ufﬁs:un
aulouds szuuazadusemsnuzididiuisuea
Y fiif Conf imunnlunniesmudrdu drlideya
Transactions 1JUAAAIT12 1 1A User 1ABN A TTUVIL
f1urmA Conf(X = Y) Taui X={A} uaz Y tirfiy
{{B}, {C}, (D}} ﬁ'a\fummﬂuﬁuﬁ'ﬁ:ﬁﬁﬁuwxﬁun’a
31 1(2) A1 Supp(X) M Supp(XLY) 71w nA31 1
widludagildl 10) doszuudnnust Conf 914
HadWFRazUR 1(0) uaziilorie Conf AlfiduadiRy
nun luvndes szuvezadnswmsuunin(Bl, (D},

wag {C} muaiAu

JCSSE2010 - The 7th International Conference on Computer Science and Software Engineering - Vol. 2 [276]



s =¥ dl o
3. aanaanunuiiaue

o ° a a A4 o a a o
dmsuszuuuusimasunan l¥dansdnuin

Jd o ar -
eruedl Uaafilsenouaagui 2

*‘ ----- -I Interface J
Leamer
1 Recommender
[ User Transactions I Agent *
Tutor

D8 Knowledge Tree

314 2. paflszneuvesszuy

3.1 dldinnd

Fuliinanm3 (Knowledge tree) Aodoyaiiuaasning
FuiufvoediasuiimazdwunsFoudiigndes 3
g szuuer WgRaiBiaiuils (Tutor) g

fmua [2] Kagalit 3

3

E A

.

C

.

D

v

T D EFG
F

(a) (b)

3104 3. Al (Knowledge tree)

»
dminluanidetianiihdu I iinldlunesm

o o 4

sz Anganudniuivosaesdidsuiiwazinn
¥ umsidoadwudiasuia Taseziflumsidveddy
1Y Depth first search #2081 1%u H1ADINITE U
Tﬂuﬂ“luﬁ'u'lﬂmmflu?ﬂi'; 3(b) vz ldamwdey
&l A0 A, B, D, C, E, F, uaz G iihudu

3.2 doyamumsmsliBiaduiis

doyas1omsms 148135 uiia (User Transactions) 3

ANVUZAIAITI 2
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Order Set of User Transactions
! BEAB
2 D.B.A
3
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1 L ar . i A
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Start index number
at A B D C E F G
A 0 | 2 3 4 5 6
B 6 0 1 2 3 4 5

3.4 Recommender Agent
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] o & N '
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A5 4. AIO61AT5 1 Sub items

Transaction ID iteml | item2 | weight e-Coefl
1 A D 79 0.5
2 A C 76 0.33
3 A B 52 1.0
4 D A 43 0.2
5 (] A 54 0.25
6 B A 73 0.1667

3.5 mAnuBvesm oSl

9INA1574 Sub items TuMsad s wMInuzisEUY
9£11A1 weight 1491015 normalized Faumudav
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(1)  SET Last_node to blank
(2)  WHILE ( User not Exit )
) CALL CheckngDats
“) LOOKUP Subitems Table WHERE Iteml = Current_node
) IF (Data appears in Subitems Table) THEN
(6) CALL Rec_by_Subitems with Current_node
(7 ELSE
(8) CALL Rec_by_KT with Cuwrrent_node
(9) ENDIF
{10) SET Last_node 1o Cwrreni_node
(11) ENDWHILE
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