ERLEBZRRERE
IPSJ SIG Technical Report

Treemap & Edge Bundling Zf|AL=F—0 v FT—2 DA R1L

SRATLORE
st mmsssT

WL . A U H =Ry FOBWRIME, AT =TI L DHEOHMPMEFRA 2B > TS, HEFIZa B
— X ORI E I D VAT LAY T N 2T EORHEEFIAL, 20 Pa— 2l y =T 2B RSEEEOH D
THEIT). FCEaTA KB LEIEIN D, WITESHRE SN TOLIRAEM I D £ IO 2B HEEE & 72
STRY, WERROTZDIZXY NI—2 I 7 4 v 7 BT L2 LIIFERFICEETH D, AW TIL Treemap &
Edge Bundling 2| L4 —2 %> D NF 7 ¢ v 7 AT HZ LT, WELEZLND T 74 v 7 OFREM
BT 2V AT LOREEITY. v/ almnb I 7 affilm~NIAX T LTCA#bET 252 LT, BWRRT—20
AIEACARAT & Sh=RIICAT 5 Z L SHTREL 725

*—17— R:Treemap, Edge Bundling, #—2 %> b

Development of Visualization System with Edge Bundling and
Treemap for Darknet
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Abstract: With the spread of the Internet, the increase of damage caused by malware has become a worldwide problem.
Malicious persons attack computer systems by focusing on their some vulnerabilities called security holes in order to install
malware. Especially, a zero-day attack is a serious problem that tries to attack through a certain security hole before the treatment
against it. So, the visualization of network traffic is very important in order to find out such attacks. In this paper, the authors
propose a visualization system of darknet data using Treemap and Edge Bundling for analysis of such attacks. The proposed

system enables us to visually analyze a vast of darknet data at from macro level to micro level.
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3.2 Slice and Dice Treemap

BN, M3LICRENDAER32ITREND PL(xL, yl),
QL(x2, y2) TR E D RN E A b0 &3 5. Slice
and Dice Treemap Ti%, £7, /— b/ — FBEHEHEEK
PlL, QLEekic~v B 7 Ensd. &bl —h/—FKD2
DOOF /) — KL, BEFEHEE P2, Q2NIZ~y B 7 &5,
O, £HMHEEEZ X @i 2 2I20% LEiLEiho
BEIRIZ 2 2DF /) — RE~y B 735, ZTORYIDLE
FITLL T O X 9 1281<.

size of childnode

X3 = X1 (2 — x1)

size of rootnode %
IR, Zo7ra ) XLNIEFE P2, Q2 % 90° [Alls S+
THROIZDE -~ B 72175, %, TORFEHE
WORBNL, D/ — KO size [ZEREIZLBIL TN D,
Slice and Dice Treemap |2 & 5~ v &2 ZI3HBEHNTH M
DBVDEN, vy BT INTERFBEDEZL DT ARy
FERFE LS oo TLE D LWV RERD.
3.1.2 Strip Treemap

Strip Treemap 1, EFHEHER LIEFfFED/ — RO U R
ML ZADNETH. EFFEHKRIZIZY A MSNTWD /
—ROB /) — R~y 73Ty, ZOEENICY
ARNDA ) — Ry 735, Zo7 VI Y XA,
FT, ANSNEHHEE R T strip & FEEN D KD
MOREID 0 TREFAOREINEFEHER R LELW

(b L IFEEFMOEZN 0 T, KEFRAORESNES
KR EFE L) BHEEBEAHAT L. 2oL A
S#7z strip % current strip & FES. RIS, A Szl A
K~ DNAIZ current strip 12/ — REMAZ TV ZOFE, 1 o
D7 — K& Z 5T, current strip DILED size DG L
Bl — FDsize /b current strip DAKEF O S #FH L
B9, F7z, current strip (XA EI N/ — RNZED size
D X HITKEF M HEIZD. current strip MDA/
— ROT AT MDY ) — FEMAT2Z L1tk »T
EmRBe 51X, £/ — K% current strip 2> HBERE, A1
J— KU R NZREL, #H7 strip Z current strip & L T&E



IFHRNEFSHERE
IPSJ SIG Technical Report

T RICHEALAS, — R&BINT A, §3THJ —
Rz onad 7o) ZMIKTT 5. UFie7aa
VX L&,

1. HLWzED strip o< 5.
LS.

2. ANhEnfz/—RYURKM»rb, RO — R% current
strip W%, strip Ij\j@/~ R size DIRFHHHFL D/

RIZxt L CTEHDDEIAIZ L - T strip OF X2

HETS. %@k%smpm@£/~b®\ﬂ%%
HEHEL, ZhEho/— K% strip Nicw v B
7T 5.

3. current strip N L) — KD T ALY ]\tm)ﬂ'zi’*]ﬁi‘
— REMATZZEICE>TERB B, 20/ —
K% current strip 225 r&, AJJD/—RY X MZ
RLUT, 1oy, strip 22/ — REfRuVW-
L&, 2O strip IXBR\WZ ) — REINZ A RTOINEE
IR 5.

4. TRTCO/—FPMALNTWDRBITHRTT 5.
EITRVWIRHLAT v 7 2000 KT .

5 LT, ZOT7TLAIT)AAF~v v T ENEE ) —
Rzt LT 1,2,3,4 % FBmAIC#R 0 R

Insert 1™ rect (10)
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The average aspect ratio of the
current row after adding the new
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Input Rectangle: 10x10
Input Sequence: 10, 20, 30, 20, 20
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4. Edge Bundling
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