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Abstract Information Feature Visualization integrates the traditional information retrieval
techniques and visualization techniques and reduces the time and effort from searching for requested
information by promoting apprehension from the wide and various internet information. It’s used to
understand the related information tendency by supporting the statistic materials for retrieved results.
It's useful to catch a tendency regarding information over the search process. Recently, by increasing
interest in the information visualization in the library system, The research about various visualization
technology and searching system has been developed by many researchers. So, to describe
systematically and visually the feature of information, we’ll make the element of information
visualization uniform by various views and suggest paradigm renewing retrieval technology using
information outlining techniques by developing search tool to improve apprehension about information
and navigate more easily among information. We can improve user’s apprehension about search
information and search more usefully.
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start from EDT->root-node;
error-node—find-flag = FALSE;
do {
printf “Is it correct ?” : current-node->equation;
get user’s answer;
if ( user’s answer is "Yes” ) {
next-node = current-node -> sibling—node;
if ( next-node is empty ) {
error-node = current-node->parent;

error-node-find-flag = TRUE;

}
else /* user’s answer is "No” */ {

next-node = current-node -> child-node;
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if ( next-node is empty ) {
error node = current-node;
error node-find-flag = TRUE;

}

current—node

} while( error-node-find-flag is not TRUE );

= next ‘node;

print "Error is located in " ! error-node - > name;
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foo xs | head xs <0 =0 .
| otherwise = head xs
fie xs = ( ( foo xs ) : fie ( tail xs ) )
main = print( fie ([-1,1,-2,2,-3,3,-4,4 ,-5,5] ))
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start from trail-head:
repeat {
// common trails
if ( trail-node->focusing-flag is not TRUE )
{
if ( trail-node->evaluation-flag is BEFORE )
trail-stack.push( trail-node );
if ( trail-node- >evaluation-flag is AFTER )
trail - statck.pop();
}
// focussing trails
if ( trail-node -> focusing-flag is TRUE )
trail-stack.push( trail-node );

trail-node = trail-node->next-node;
} until ( end of trail-node )

a9 9 A3 ydx Edd 44 E1EF

o] W gmaZFoz Yehid 1Y 99 ok 2
HHoz A %‘@Ml AYs}7) Aole @A vk 3
AR AL Gy oA F9 aw HAEY &
g ¥A27 449 8 deides 1 B840 4
AEE FHe 25 Efde TIAPezA ARFA
AESL JFsEEs Wk gl ¥AAE HAYG FRE
7ol A7 AR glow Zzte ¥Ax Gdzie) A
e TuA AR 4 £ Al 9t o)E Bty
7tzte] ¥ALSRE P dHYx Eddg AFAZ
oZH WA EFYY Aoz BF RIS Fo|
o, E dnezy Uude 9% Ed ez AN
(evaluation) RS HAY F+ Y Z2P9 AF3H
Zo] shie] EdYUs dAH7 HE ddx EdY
fu7o] 753 Fez EFLL AT & Aok

main function main function

before evaluation

AWAVAN

a9 10 AA Z2ade) A3 duE GG A &

¥ EFY

A gus EHY ) i A He BA
Hol ZEade) E¥Y FRE 1Y 107 go] AL
& ok A2 438 284S ) AAle v
AR fAgn, A2 AFE 2HNE v v
I A ARE A KA, FALF ARE RANE
Hojupd, A FEDS FAZTL

3.3 MEiy A EQ ClHZ JIol WI}

zzaduyt 22add 277 IS whs o
HAE ALEE Adele dtdos Ay fAd o
g &g /T vk A9 dex 2dd oA
71ge 18% dF AFE THEE APstd gwrd
o 83 ¥ 5 ks FFe) sith 283 £
2AE HAAF BEo] gisiMe AAE O JRE A

after evaluation
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At vmA R dsjAe 712Fd dFE
8l7] M&Eo] EdY F3 WAE ngHoE =Y
531=

E 7 EA2A AL YU EHIES 24
ZA71A g1 43t dngze vy 7y
Sl 3HaF (top-down) i #Y 2~ EY w7
719 efel A2 (bottom-up) S BF 715814
stk whef 2ol g wel o443 o A
FE WA FAHeZ S8 g5 ARdE ¢
d28 Yy Fejo] 3l gag ol 83ls Aol &
gata, zEagle] vPYHesr FIH Aede 2
AlFolA 2F9 $XE FoPrle #dY2 EHY oY
7 gel9] ekl gajo] {23t

dey gda EY 1YY 9de IAXE HF
ded oM dYx Edd gwids wlavixis
Z2aP i 712AA ol E wigoez & Ao
A 7Y XE Fold F rk= Aol

qeg oz e Edds 448 5 s vhdd
ek IAAE AT 9o GolM 2F9 Ule 2
T 9Ud A2E AR EAAE A AFsAY
A2 HAE FFAZ Fol thA]l A& AlZslor &
ok AT ZRaRg oA ARdd Fagle] A4
ZHrun-time)oll F2o2 ¥A2 A 2 A7 7}
871 W&o EA2 ALAY waE2s HAgd gy 2
Hl=8 &9 = Ut

4 78 A oH

of FelME Az 2dY Aol daia THE o
87 Azl diste] Yolenh WA EXY FuE A
Yshe F471A% 1 ARG AR Az OHRe
SYshe GA71E 27 d9stn, A9E du2 29

Y O 71Ye] ded BV A8E B ol

o
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o Az
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4.1 YA =Y MAMT

£ =FdMs #Hux EfYS WA7IEN, Josephs
b AN AQAL P Qole] 9uXe] Wand-
Clinger & A&3ld A2 FA7AE MY
[14]. Wand®} Clingere o] HAME denotational
semantics 7[§F 210 gwiZRE AudzE P8 W)
HHES AJATE o] IHEL 4 o] ong
Hate] AudAe AP FHQ) 849 HAFPA
o] A=y F4e 842 FERICY a8a BHY
2E ol galA FoA 9 Aol(source language)S
=8 dol(target language)2 WH3lsle Hudels 7
33, T3 84E o8 £8 Ao Y= F
BNAE FAg

Aol oJujdoa Hutd Ak 24 & de FFH
gl 842 4E HolE(symbol table)® 7]E &
(basic block)e] Sltt. 418 HoJE-& Ao Yehd wse
O|E& QZA FEA(offset address)Z W37 st
Ao, 712 YL FUH HPA7F &F oM Fo)
A Ag AMsa 1 FRE Ade Agsle WHE

a3k Zelth Hadse A9 849 AR gHo
S ANS F AT V2 EE weld ¥ gE 7]

o
.
¥ BES WE ¥HE P48 Yok oW HHAE
4
5

o oA

o, M

dyslel dxz de NE Be AFPAT
glo], 28] JdPA|ZE AEFololH( APAI HElF
dojde T4 &4 a3 28 F45 AZse =

Agg goh), HEE wol AnE Wi, 344714
= o] ulde FHA Q45 ol WHOE 3
sk Fejoltk. B =Rt o83 HAdze 34
Z1AE Haskell Adol2 AU, 48 SaM T4
o] AoH15].

4.2 YA EYY EHYT|

o] =FdA FHE Huy gy U G479
AHEA} stEe 9 129 Aok MA 9 =2y
a2 BEheA9) dus Edde] HeRex|, gugzy
gy Hekg-AR AR

22 BEpeAE XA2E 438 4 A 449 §
g Ay v Py 2 AT oA Algale ¥
A2 AFE g3hs THEAE v19x Fgoz M9y
T en ojn Hezlo] e EHHFAE tha] A9
ZSole TA 27} sxhk
dd2 Edd BHeAoMs XA 2sjy AHeE
Ay Edds FOAY F3E wo] @A Yy
Efdo] ofd k1A dHFe oS vk 2
Bebp Ao e dx 43 dd2 Edde A4

> e
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Eie telo
14
a1 - W ) agade ¥ x; 2
wadd - Wy O3 TR, 3
main - printint( & LN | B
s
=
- - <& Radex Trsh Browsar 53 -
tovei T Sescripbon [l $C= in prinint $0Tab =vix->ryacd » <1 g :[i 7T
¢ Agorivnic Debogoing Browser 3>
T ALK Cebuggig Tession
v 1 ol = e §
e 0= o pri-woe S0l W= ompant » £1) = (9 ¢ camat
Yo No.
Feady TR T

2312 A9 dd s 2l d 247

s ez wAAA B4 FAFA d9s Ed93
AA T2 A2 A@AZI

grelze] oz BeleRdas A9 de9s =
Aol s YAE EDTE 7oz oA A ~d
o] AFS ¥k A AMRAE 2o g ‘o, toly
L e 3T, YA AL WA AR &
92 7Hte 2 2577 e BE4S geErh

4.3 MEHN gigA g C|HZ0| 85 = o
ges B HA479 dd2x EdY @2
A" AHA WA A"l Fxe 29 118 2ok A
g2 gux Edd oy A2EE ol&dle dAR
gude sdde HEe 4F Zzade Fdoz
A g}

dbl = \x —> myadd x x;

myadd = \x y -> mulint X y;

main = printint( dbl 3 )
Aot e ZEadg FAVIAY JHOZ golA
E EYE ALY A oot B2 dHs EHY
45 F stk Edde] Qdae HG A
, A2 Edd FRE Zefi(flag)et dYx FR
il 79 Zdae v e FU1A dH
7b e,y HAle R4S A A9 #EE
ou)star,' " FAlE HEA0] AktE Fo HHE o
gt} Zhzhe] Egd FRE 4o gho]l Hrise 3
AL #xFozr gdsln Ut &, EdY WHI 19
W8 Aiglo]l AFHE wWEe] F4 0 HA &S 2
Hal7) 93t Ef o, o]AF %S o]F=

1k e fo

% 289 9t Ayl &89t Ed HE 29 %
< f=2g F4 0MAlY A== ol (Int(#3)2 #hol
gy AR RS gvished #3)2 & A 3%
YERE 24719 URA Edelt Edd €5 3
o dblgrol B4 38 AEANE AL emakey o
XA dblge) o [dbl=\x->myadd x x]Z=
A% U & Uk ol e WHoz A2 s E
Y Fres FHAA T2 AAgEs 47 #4344
o #3& e#Hos THsn vk

1 v : let $0=.. in printInt $0[dbl:=\x~->myadd x x]

2 v : $0[$0:=dbl(Int (#3))]

3 v 1 dbl(Int (#3))[dbl:=\x->myadd x x]

4 v & dbl[dbl:i=\x~->myadd x x]

5 v : \x->myadd x x[myadd:=\x y->=*Int x y]

6~ \x—>myadd x x

7~ \x->myadd x x

8 v : myadd x x[myadd:=\x y->*Int x y,x:=Int (#3)]

9 v : myadd[myadd:=\x y->=*Int x y]

10 v i \x y->*Int x y

11 7 . \x y->#Int x y

12 7t \x y->=*Int x y

13 v : #Int x y[x:=x,y:=x]

14 v : x[x:=x]

15 v : x[x:=Int (#3)]

i

16 v : Int (#3)
17 ~ @ Int #3
18 ~ @ Int #3
19~ : Int #3
20 v @ yly=x]
21 v © x[x:=Int #3]
22 7 Int #3
23~ Int #3
24 ~ & Int #9
25 7t Int #9
26 ~ @ Int #9
27 © ¢t Int #9
28°:9

o AAEE 28 dd2s EY PR o] B
7] W& WA AMgAle ¥AL ARE 18
Ak AE T2 myadddFe TS AHRT]
M g2 Y Bep-AelH myadd@rE T
& wag dusn Ads =dQe AdsE ollel
Zol 229 gy Edd JRE IA doh
1 v : let $0=.. in printInt $0{dbl:=\x->myadd x x]

2 v @ $0[$0:=dbl(Int (#3))]

3 v : dbl(Int (#3))[dbl:=\x->myadd x x]

8 v : myadd x x[myadd:=\x y->xInt x yx:=Int (#3)]
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9 v : myadd[myadd:=\x y->*Int x y]
10v:\xy>*Int xy
11 " \x y—>*xInt x y
127 \x y->#Int x y

25" Int #9
26" Int #9
27" 1 Int 49
28°:9

ojg} o] AeElxoz AYE EHYE ¢AHLE
Aund Z20y 279 HXE Fo g4A Zold &
Ao Edd WZ 8% 99 Ul &g HYW myadd §7h
ogA X@HER ¢ F Ued myadd 5 Boe
zzame 2|59 [myadd=\x y->+Int x y]7} o}
ve}, [myadd:i=\x y->#*Int x y]Z Ho| 9l7] wl&l
dbl(3)8) gto] 622 ALEA &1, 92 A Holnh

[(1->28)—a parent node | child node | sibling nod
,/ T} i point point point
| 3

i

2-527 i left value - right value -
\ before after
v 4 \ evalution evaluation

EDT node structure

a¥ 13 EDTx=9] 729 J93 dds EdY
AR ZHE AP EDT

Folzxl AE =2l o] JPHeR F3
o] HAW stx] & FAHAE s ZEAY0
oh gl GEale s Edd Uy B 3E
9] dmelze Y7L oj&ste ol o sl
449 ddx EYY-g wEges gazy UHAs
7V 817) SslXe EDTS AAlsfor gt ddx
EdY ARZRE EDTE BAste ARz ¢ngs
2 28 149 X339, A€ EDTS EDTE 74
ste k=9 ZE O 1344 E 4 Utk EDTAA
7o) w2 AAZ TFHe Y2 FEE U=

ZEgo 2 & A 27 A A 9 Z(20009)

EdYd ARMY Qd2z giAdc 48 =29
eR/E duzy uHAd 43N Fople dH9
L o5 g

> Algorithmic Debugging Session

>

> (let $0=.. in printInt $0[dbl:=\x->myadd x x]) = (9) ?
> No

> ($0[$0:=dbl(Int (#3))]) = (Int #9) ?

> No

> (dblInt (#3))[dbl:=\x->myadd x x]) = (Int #9} ?

> No

> (myadd x x[myadd:=\x y->*Int x y,x:=Int (#3)]) = (Int
#9) ?

> No

> (myadd[myadd:=\x y->*Int x y]) = (\x y->#Int x y) ?
> Yes

> Error Located in this node.

>

start from EDTroot;
repeat {
{
if { redex_trail_flag is 'v' )
{
make child-node;
// left value setting
node->Lvalue = redex_trail_info;
// Parent Setting
node->parent = cur_node;
// First Child Create
if ( cur_node->>child is empty )
cur_node->child = node;
else { // Next Child Create
// Last Child Find
while( sibling node is exist )
move to sibling node;
// Attach Current Node to Sibling Node
last-sibling-node—->sibling = node;
}
cur_node = node;
}
else { // redex_trail_flag is '
// Right Value Setting
cur_node->Rvalue = redex_trail_info;
// Move To Parent Node
cur_node = cur_node->parent;
}
} until ( the number of trail-node )

~r
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4.4 M8 3 T

B =EdA 49 Axe 712 FIHRE Ao
A, M dda vPge & HuYx Ee] Fa
ojn, EA, 4% Hux EHY 27 Zzade
53 £ otk B =8 AShE olo|riole #4l
2 7129 g Ee] sl dds EdY A
BE AAsle eus=rt 3x, 8 o) kA @9
2 EFYS AAs= dele Al didt ewF=
7} &7 el o) F£7kx EAH g AL 3t
Ed k. 28 AdF Hdgs sdd Y 4T
Atols T2 oA Mg EAL REo] A
she HE9 Hlgd uely Eote ddYs EY A
HE A4 2L AW Aoly, I EALE AH
e REo mebd Aspe ZdEkx]r] e oo uig
AP FJrle “%ﬁs}v}ﬂ Az F Qo a8y =
Zagerl Y98ke BEo TAAE AdFste UmAyS
A A9 AgFoz ol Hxo Hua EfUY
= Eﬁrﬂ JERe o3 2APE f-83itn Azbsl
W7 HE B mRolNst B 49 dHE A
=3

B 1493 gd2 EHY 7Y A EHYY F4

trail | fuli(redex |selected(redex| ratio(selected /
program number) number) full)
tree sort 1216 192 16%
fibonacci(7th) 1394 492 35%
factorial(50th) 1424 612 43%

18 Ay gz Edd gy JHe 4E =
iﬂ%ﬂ"ﬂ g F4g BoEnh o] AT o34
9 ez Egde HAA Esdel HlsA 16~
BRY=R 28 EMLE YHIYE e HAY
F 3Uth

o] 4H& TN tree sort T2 Fo| o] A
o et mEge zFoF o|FojF TN A

2

B Huzx Edd 7Y Aol A,
fibonacci & Fie EZEIaYod oh ¢
factorial g2 Fshe Z2OAAY JFTHA AAZE

2 FA8 Z2addMe EALS 4L 53 A9
Aoz Edd Agel dex Edd Z2o] 2 A3E
AE F Uths 2L 44 JAFL F Uk o)A xF
271 A9 REo| dgo] MA] T2 A3y A

gz HFe] Atk HIE IAAE HA Ao
T AddAd gdx Ly ZAE dAHE Ed LY
Aolz7t AAA 57l WEelth dF & AAZE F
del st A2 dAFstoite AAEE] AFHH
7 Edde] ol Az AAEE Fae ¥
A Ed L Aol FaE 2 A2 A= Y
2 Ef Y9 Aolze A 4 3o

AA 52 Fpole 55 YRl vhAREA B
BARog AT FFo] ojFo|A7] wiEe] wd AT
BE9) ZHolg ATstA Hdx EHLE YAY + 3
od Edd 2719 26 E3F AR 5 U Aol
ot

#2494 g2 Edd 7Y % £ 3

ral full(sec) | selected(sec) | ratio(selected / full)
program
tree sort 137 056 41%
fibonacci(7th) 106 04 32%
factorial(50th) 1.08 0.36 33%
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mentation. Automated and Algorithmic Debugging, sortTree’ (L") t_itips t_isorted =
volume 749 of Lecture Notes in Computer Science, (t_stips, t_ssorted, t_tree)
pages 117-134, Linkoping, Sweden, May 1993. where
[13] Henrik Nilsson, Jan Sparud. The evaluation . o
. . (I_stips, 1_ssorted, |_tree} = sortTree’ | Litips 1_isorted
dependence tree as a basis for lazy functional
debugging. Journal of Automated Software (r_stips, r_ssorted, r_tree) = sortTree’ r r_itips r_isorted
Engineering, 4(2):152-205, April 1997. r_itips = t_itips
[14] HZE, Ses AAAN 719 274 /e @ A Litips = r_stips

At 719k oje] ojuje)} Wand-Clinger ¥ 9] 4.
‘98 FA edrERF, A0F ARARI] FAHA
B ek g 19989 114

t_stips = L_stips

Lisorted = t_isorted

[15] AQALY b doje] 7Hd71Al http/pliabkaist. risorted = |_ssorted
ac.kr/“khchoi/haskell/absmachine/ t_ssorted = r_ssorted
[16] Anthony JField, Peter G.Harrison. Functional t tree = 1 tree ™ r_tree

Programming, Addison-Wesley 1988,

[17] The Glasgow Haskell compiler. http://www.dcs.

gla.ac.uk/fp/software/ghc/.

Lee Naish and Tim Barbour. Towards a portable 2. Factorial function

lazy functional declarative debugger. Tehcnical fac 0 = 1

Report 95/27, Department of Computer Science,

Univercity of Melbourne, Australia, 1995.

[19] Jan Sparud. Towards a Haskell debugger. In
Functional Programming Languages and 3. Fibonacci function
Computer Architecture, 1995. nfib 0 = 1

[20] Andrew Tolmach and Andrew W.Appel. A nfib1 =1
Debugger for Standard ML. Journal of Functional nfib o = nfib (n-1) + nfib (n1-2)
Language, 1(1):1-000, January 1993. -

aTree = (Tip (72Int) ™ (Tip 2 ™ Tip 5)) ™t (Tip 3 ™ Tip 1)
main = print (sortTree aTree)

(18

fac n = n * fac (n-1)

main = print (fac 50)

main = print( nfib 7 )
BE : od T2

*LEE A7 Bl EALE HFSAT
1. Tree sort

data Tree a = Tip a | Tree a ™ Tree a deriving Show

a5 ¢

19979 249 F=oEw AFEFE &
Q. 19999 29 @3¢l A4S
3} E2Q(TEAAD. 19999 39 ~ HA
g=sly)ed AxpALEE dastd
F vy AstE #agors #48
o), OuA, =y &)y, Ay

sort [] =[]

sort (xixs) - insert X (sort xs)

insert x [] = [x]

insert x xxs@(x''xs) | x <x' = X ! XXs
otherwise = X' ! insert X xs

sortTree t = t_tree

where e &
(t_stips, t_ssorted, t_tree) = sortTree’ t t_itips t_isorted 1976 MEsa AxFTE 24
t itips = [] 1783 d=Ar)ed ASsSst 4.

1990 Univ. of North Carolina at
Chapel Hill £49. dA d=xd4g7|<4d
AR st Bag dAE
ol T2 ¢doE, 5y dojdy

t_isorted = sort t_stips

sortTree' (Tip a) t_itips t_isorted =

(t_stips, t_ssorted, t_tree)
where

t_stips = a o t_itips

t_ssorted = tail t_isorted

t_tree = Tip (head t_isorted)



