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An development of framework and a supporting tool for
organizing Grouped Folksonomy
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Abstract

A folksonomy is a new classification approach for organizing information by users to freely
attach one or more tags to various resources published on the web. Recently, in order to provide
useful services and organize the folksonomy data, many collaborative tagging systems based on
folksonomy offer additional functionalities for grouping each elements of a folksonomy. In this
paper, organization framework for grouped folksonomy is proposed. That is, we suggest the
grouped folksonomy model that is an extended folksonomy with the concept of “group” and
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fundamental

operations(Group ~ Aggregation,

Group

Composition,  Group  Intersection,  Group

Difference) for grouping of folksonomy elements. Also, we developed a supporting tool(GFO) that

constructs grouped folksonomy and executes fundamental operations. And we introduce some cases

using the fundamental operations for grouping of each elements of folksonomy. Based on suggested

our approach, we can construct grouped folksonomy and organize and extract useful information

from the folksonomy data by grouping each elements of a folksonomy.

» Keyword : Folksonomy based Web

Application, Grouped Folksonomy, Group

Aggregation, Group Composition, Group Intersection, Group Difference
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Table 1. Features of folksonomy-based systems
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Fig. 2. An example of Grouped Folksonomy
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Fig. 3. Tripartite graph of grouped folksonomy
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Table 2. Fundamental operations for organization of grouped folksonomy

Group Aggregation GAGF, X x1, X2
Group Composition GC(GF, X x1, X2)
Group Intersection GlGF, X x1, x)
Group Difference GDIGF, X, x1, X2)

3ol 2N ARE geje Parol2dl el R wA
& TS 7Nk R slof 20k o] 9] ZREAR] Atk
& sl BE s s3] flsiMde 479 v
F7F st GFe 253k FawrE ofvlsi, X &
(U, T, R ARAl 3¢ 9417, B2 3t it
A, Bzl B AabolAE R 2 ks Xol <
3 xi3 %0 Blo] AYHY, xi e 47 she] a4
7hE = QA 2] 2 i )tk dE S0, X7F U
7%, x, xeeUo]th.

4.1. Group Aggregation

Group Aggregatione AFgA} 18 Bl I1F #Hias
a5 Wil EAske ASTERE IR fRsEA [k
slo] A28 2FS Ak ditoth

GA(GF, X, X1, Xo, GN)

/13 - GF=(U, T, B, ¥), Xe{U, T, R}, xi,xe€U
VX, XQET \% X1,X2€F‘{, GNE2 Mz MAME Og9
o|§olct.

//&3 : GFn = (Un, Tn, Rn, Yn).

1 begin

2 if(X € UA (e UAxe U)) :

3 Un =0 U {GN};

4 GN = GN U {Xw, Xz}

5 Tn =

6 Rn = R;

7 Yﬂ = TA(Xw) U TA(XQ);

8 elseif X €T A (i€ TAxeE 1)) :
9 Tn=T U {GN};

10 GN = GN U {X1, Xg};

11 Un = U;

12 Rn = R;

13 Yn = TA(x1) U TA(x2);

14 else if (X € R A (i€ RAx€ R)) :
15 Rn = R U {GN};

16 GN = GN U {x1, xo};

17 Un =U;

18 Th=T;

19 ¥n = TA(x1) U TA(x2);

20 end if

21 end

function TA(x)

1 begin

2 iflx € U)

3 for each r € R(x) do

4 Yn=Y U {(GN, T, r, Nk

5 end for

6 elseif(x € T)

7 for each u € U(x) do

8 ¥n =9 U {(u, GN, R(u, x)}
9 end for

10 else if(x € R)

11 for each t € T(x) do

12 Yn =Y U {(Ut, x), t, GN)};
13 end for
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14  end if
15 end

12! 4. Group Aggregation LTS
Fig. 4. Group Aggregation Algorithm
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Fig. 5. An example of User Group Aggregation

3% 4= Group Aggregationg 93+ duglEog A}
S21o] 8k Group Aggregation(I™ 7% )3} Ej1o
3t Group Aggregation(813WA] =), T8]lal a0
3t Group Aggregation(13721HA o2 FAHCH
Group Aggregatione 71€9] €71 &9 A= 20
ABPAA, function  TAKE AR Group
Aggregation A%kl oJ3] A2 AR 2Fo] g 892
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Aggregation 9ARE F8)St ofolnt. 18 59 ()& ARAL
ul® 20l thale Group Aggregations Fashe ke
2 ul? R Y AEE AR IF guds AT
a9 59 (b= AHA ulF w2sh wE T AR 2F
gulel thatd Group Aggregations F3eh= ko=

guld] W§ ASFEE I FA8EA, uld gul= T
A€ NEE AR IF guds AASTE 2™ 59 (o€
T oM AR 2F euld gu2E WECE Growp
Aggregations F33le ANOR guld gu2d] WE AT
TEE IHE fAEEA, guld gu2E P ARE AL
|4 25 guds A% (a), (b), ©) EF 7189 "
g WAE IUZ FA% 2 WHoE B e i
25 o2 247t Group Aggregation 94 T 4

Group Aggregation 4kl o8 A2 AdE 1§ UF
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4.2 Group Composition

Group Composition AHA} 14, Bl 1F, i
5] Rl EAlsks ASTEE Hekslet 3 st Al
X 2FS Aske ditolth

GC(GF, X, x1, x2, GN)

/= 0 GF=(U, T, R, ¥), Xe{U, T, R}, x1,x2€U
V ox1,x2eT V x1,x2€R, GN2 Mz MMZE 389
o|&o|ct.

//&3 : GFn = (Un, Tn, Rn, Yn).

1 begin

2 switch(X){

3 case U :

4 Un =0 U {GN};

5 if(x1eU A x2€U)

6 GN = GN U {x1, x2};

7 else if(x1eU A x2€Gu)

8 GN = {x1} U Users(x2);

9 else if(x1€Gu A x2€Gu)

10 GN = Users(x1) U Users(x2);
11 end if

12 for each u€ GN do

13 GN = GNU Composition(u);

14 end for

15 Tn=T

16 Rn = R;

17 Yn = TA(x1) U TA(x2);

18 Un = Un - {x1, x2}%;

19 case T :

20 Tn =T U {GN};

21 ifx1€T A x2€T)

22 GN = GN U {x1, x2};

23 else if(x1€T A x2€Gt)
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24 GN = {x1}UTags(x2);

25 else if(x1€Gt A x2€Gt)

26 GN = Tags(x1) U Tags(x2);
27 end if

28 for each t€ GN do

29 GN = GNUComposition(t);
30 end for

31 Un = U;

32 Rn = R;

33 Yn = TA(x1) U TA(x2);

34 Tn=Tn - {x1, x2};

35 case R :

36 Rn =R U {GN};

37 if(x1eR A x2€R)

38 GN = GN U {x1, x2};

39 else if(x1€R A x2€Gr)

40 GN = {x1}UResources(x2);
41 else if(x1€Gr A x2€Gr)

42 GN = Resources(x1) U Resources(x2);
43 end if

44 for each r€ GN do

45 GN = GNUComposition(r);
46 end for

47 Un = U;

48 Tn=T;

49 Yn = TA(x1) U TA(x2);

50 Rn = Rn - {x1, x2};

51 }

52 end

function Composition(x)

1 begin

2 iflx € U)

3 GN = GN U {x};

4 return GN;

5 else if(x € T)

6 GN = GN U {x};

7 return GN;

8 else if(x € R)

9 GN = GN U {x};

10 return GN;

11 else if(x € Gu)

12 for each y € Users(x)

13 GN = GN U Composition(y);
14 end for

15  else if(x € Gt)

16 for each y € Tags(x)

17 GN = GN U Composition(y);
18 end for

19  else if(x € Gr)

20 for each y € Resources(x)

21 GN = GN U Composition(y);
22 end for

23 end if

24 end

function TA(X)

1 begin

2 iflx € 0U)

3 for each r € R(x) do

4 Yn=Y U {(GN, T(x, n, N}
5 Yn=Yn - {(x, Tx, 1), Nk
6 end for

7 else if(x € T)

8 for each u € U(x) do

9 Yn=Y U {(u, GN, R(u, x))}
10 Yn=Y¥Yn - {(u, x, R(u, x))};
11 end for

12 else if(x € R)

13 for each t € T(x) do

14 Yn =Y U {(Ult, x), t, GN)};
15 ¥Yn = ¥n - {(U, x), t, X}
16 end for

17  end if

18 end

2l 6. Group Composition LT12[E
Fig. 6. Group Composition Algorithm
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2 Group Composition AHS- F=8§3t ofo|t). ¥ 79
(@ Y422 113 29 st Group Compositions 4
gole Aoz r17 22 AR AR gi2 TOF a3
S AR a8 79 (e 2las g 29} B8 AR
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(€) GC(GF, R, gry, gr, grs)

2! 7. 2|4 Group Composition2] 0]
Fig. 7. An example of Resource Group Composition

B2 28 grlol 8t Group Compositions F3sh=
Axkoz grio] YR AF 7= FX8A &, grle] F+
Ao 12 139 rlE FAE RS Pihs IF gr3s A
Atk 19 79 (0 F Y glas 2F grld gr2s o)
o2 Group Compositiong 3= Aoz grlw
gr2d] Wi AT 72 FAA ¥, grld gr2d] A8
A1l 12, 132 FAE MRS fis 2F @3S e

Group Composition 4ol 23] A= 49 15 W#
o ot 21FE EABHA FoH, At Al YHOE Fo
< 15 9 H1 9 e A $ 25 AAE

4.3 Group Intersection

Group Intersectione AMEAF 1§, Bl 15, 2o
5] Wiel EAjsle FEE YAE FEI NEE OF
S A3shs diteld

a8 8 Group IntersectionS I3 LaEEoE
Group Composition A3FIIA 9} Zo] switchit-2] X9 B}
o wel AR thEt Group Intersection QAR S3i8l=
FEE18WA )3 Blao] o+ Group Intersection <

GI(GF, X, x1, X2, GN)

/13 0 GF=(U, T, R, V), Xe{U, T, R}, xi,x.€U
vV X1,X2€T V X1,X2€F¥?, GN2 M=z MMH= TF9
o|§olct.

//&3 : GFn = (Un, Tn, Rn, Yn).

1 begin

2 switch(X){

3 case U :

4 Un =U U {GN}

5 ifieEU A x2€U)

6 exit;

7 else if((xieUAx2eGu) A {xi}NUsers(xz)#
)

8 GN =GN U {xi};

9 Un=U U {GN};

10 Th=T;

11 Rn = R;

12 Yn = TA(Xw) U TA(Xg);

13 else if((x1€GuAx2€Gu) AUsers(xi)NUsers(xz) #

14 GN = Users(xs) N Users(xz);
15 Tn =T,

16 Rn = R;

17 In = TA(x1) U TA(x2);

18 end if

19 case T :

20 Tn =T U {GN};

21 if(X1ET N\ XQET)

22 exit;

23 else if((xi ETAX€Gt) A {xi}NTags(xz)* )
24 GN = GN U {xi};

25 Tn =T U {GN};

26 Un = U;

27 Rn = R;

28 Yn = TA(x1) U TA(x2);

29 else if((x1 € GtAx2€Gt) ATags(xi)NTags(xa) #
)

30 GN = Tags(xi) N Tags(xz);
31 Un = U;

32 Rn = R;

33 Yn = TA(x1) U TA(xa);

34 end if

35 case R:
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36 Rn =R U {GN};

37 if(xi€ER A x2€R)

38 exit;

39 else if((x1€RAx2€ Gr) A{xi1}NResources(xz) *
)

40 GN = GN U {x1};

41 Bn =R U {GN}

42 Un = U;

43 Tn=T;

44 Yn = TA(x1) U TA(x2);

45 else if((xi€GrAx.€Gr) A Resources(xi)N
Resources(xo)* &)

46 GN = Resources(x1) N Resources(xz);
47 Un = U;

48 Th=T;

49 Yn = TA(x1) U TA(x2);

50 end if

51 }

52 end

function TA(x)
1 begin

2 if(x € U)

3 for each r € R(x) do

4 Yn =Y U {(GN, T(x, 1), N}
5 end for

6 else if(x = T)

7 for each u € U(x) do

8 Yn =Y U {(u, GN, R(u, x))};

9 end for

10 else if(x € R)

11 for each t € T(x) do

12 Yn =Y U {(U %), t, GN)};
13 end for

14  end if

15 end

T2l 8. Group Intersection 22|E

Fig. 8. Group Intersection Algorithm
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2! 9. BT Group Intersection2] 0f|
Fig. 9. An exanple of Tag Group Intersection
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2 ARE B2 2F g3 " 9 WAE AL

Group Intersectione 3% H94E FEI AZ& 2
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l

4.4 Group Difference
Group Difference= AFSAl 1%, Bl I8, i~ 1
5o Ul EAte F5E Y4E A% T ujeld B4

& 2 AAB FEN) AT IFS YIS Al

GD(GF, X, x1, x2, GN)

/1= - GR=(U, T, R, V), Xe{U, T, R}, xi,xe€U V
X1,X2€-‘|’— \/X1,X2€ﬁ, GN2 M2 MM=l 759 o|Z2o0|ct
//&3 : GFn = (Un, Tn, Rn, Yn).
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1 begin

2 switch(X){

3 case U :

4 Un =U U {GN};

5 if((€EU A x€U) A (x1#x2))

6 exit;

7 else if((xi€GuAX,€U) A Users(xs)#{x2})
8 GN = Users(xi) — {x2};

9 else if((xs€EGuAx2€Gu) AUsers(xy)#
Users(xz))

10 GN = Users(x1) — Users(xz);

11 end if

12 Th="

13 Rn = R;

14 In = TA(X);

15 case T:

16 Tn=T U {GN};

17 if(xET A x€T) A (X1#x2))

18 exit;

19 else if(xi€EGt A x2€T) A Tags(xs)#{x2})
20 GN = Tags(x1) — {x2};

21 else if((xi€EGtAx€Gt) A Tags(xi)#
Tags(x2))

22 GN = Tags(xs) — Tags(xo);

23 end if

24 Un = U;

25 Rn = R;

26 Yn = TA(x);

27 case R :

28 Rn =R U {GN};

29 if(x1ER A x2€R) A (x1#x2))

30 exit;

31 else if((xi€GrAx2€R) A Resources(xi)#
{Xx2})

32 GN = Resources(xi) — {x};

33 else if((xieGrAxe€Gr) A Resources(xi)#
Resources(xz))

34 GN = Resources(xs) — Resources(xz);
35 end if

36 Un = U;

37 Tn=T;

38 In = TA(xq)

39 }

40 end

function TA(x)

1 begin

2 iflx € 0)

3 for each r € R(x) do

4 Yn =Y U {(GN, T(x, 1), N}
5 end for

6 else if(x € T)

7 for each u € U(x) do

8 Yn =Y U {(u, GN, R(u, x))};
9 end for

10 else if(x € R)

11 for each t € T(x) do

12 Yn =Y U {(Ut, %, t, GN)};
13 end for

14  end if

15 end

32! 10. Group Difference ¥TRIS
Fig. 10. Group Difference Algorithm
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(a) GD(GF,R, gry, 1y, grs)
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30

(b) GD(GF, R, gr,, gr,, gr3)
2! 11. 2[4 Group Difference?] 0f]
Fig. 11. An example of Resource Group Difference
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