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1. M¢ dau

Mang Iu6i thong tin am chi viec thé
hién cac thuc thé thong tin nhu 1a cac nit,
va cac moi quan hé lién thong gitra ching
nhu la cac canh. Bai viét nay dé cap dén
viec hién thi va khao sit k§ cac mang
thong tin dang tién hda trong Wikipedia.
Madi bai muc Wikipedia duwoc viét bing
cong cu Wikitext mé tA mot thyc thé
thong tin (vi du, mOt nguoi) va chita cac
duong lién két t6i cac thuc thé thong tin
lién quan khéac (vi du: noi sinh, cong ty
noi dang lam viéc, v.v...). St dung trinh
duyét web, nguoi dung c6 thé ludt xem
cac bai muc cia Wikipedia va di chuyén
t¢i cac bai muc khac qua cac duong lién
két. Tuy nhién, phuong thic tuong tac nay
ctia nguoi dung khong hd tr¢g xem thong
tin cia Wikipedia trén toan mang. Do do,
that kho thu nhan duoc hiéu biét sau vé
cac bai muc da ludt qua trong vian canh
ciia toan bd mang thong tin. Wikipedia
cling duy tri cac phién ban cii ciia mot bai
muc dudi phan lich st ctia bai muc do.
Tuy vay, cac phién ban cta bai muc ci
nay chi duogc coi nhw nhiing don vi don
doc ma khong 1a mot bo phan ctia mang
thong tin dang tién hoa nao do.

Hién thi va khio sat k§ cac mang thong
tin dang ti€n hoa c6 tam quan trong vi mot
vai ly do sau day. Truéc hét, n6 gitp hiéu

dugc mdi quan hé gitra cac ndt mang theo
chiéu thoi gian. Khi c6 mot duong lién két
ton tai gitta mOt cap nut trong mot thoi
gian dai, n6 dugc coi nhu bén vimg hon
mot duong lien két khac chi ton tai trong
mot thoi gian rat ngin. Hai 13, viéc hién
thi mang dua vao thoi gian cho phép
nghién cttu nhitng thay ddi dang chu y ctia
mang biéu thi mot sd khuynh huéng hay
sy kién tha vi. Pay chic chin c6 thé 1a
nhiing khuynh huéng hay sy kién xay ra
trong thé giGi vat chat.

SSNet Viz+ 1la mot cong cu duoc thiét
k& va tmg dung dé khic phuc han ché cta
nhiing trinh duyét web hién co6 trong viéc
phan tich cdc mang thong tin cda
Wikipedia. Nhu 1a mot phién ban mé rong
ctia du an nghién cttu SSNet Viz [6] trudc
day, von tap trung vao viéc hién thi va
khao sat ky cac mang ngit nghia khong
ddng nhat, SSNet Viz+ dua vao mot chiéu
thoi gian méi va mot cach thé hién mang
thong tin da phién ban. N6 ho tro viéc luu
trit nhiéu phién ban cia mot mang thong
tin v6i nhiéu loai niit. Bing cach dua vao
cac toan tr méi dé van hanh cac mang
thong tin, n6 gitp nguoi dung hiéu 16 hon
moOi quan hé gitta cac mang, cic xu hudng
va sy kién mang. Tw ciac muc cuia
Wikipedia, trude hét ching ta tach ra dugc
nhiing mang thong tin tuong thich da
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phién ban dga vao nhiém vu phan tich
mang phai thyc hién. Hién nay, budc nay
duoc thyc hién ban ty dong. Cic mang
tach ra duoc luu trit trong mot kho nao do.
Sau d6 nguoi dung thyc hién viéc phan
tich mang tuong tac trén cic mang da
phién ban bing cach st dung mot t6 hop
toan t& van hanh mang va phép tim mang.
C6 dodi chut thach thic vé mit thist ké
d6i voi SSNet Viz+. Trong phan sau day,
ching t6i s& phac hoa mot s6 thach thic
nay va cach ti€p can chung cta ching toi
dé duong dau véi nhimg thach thic do.

Khi c6 nhiéu phién ban clia cac mang
thong tin, 1am thé nao dé c6 thé hién thi va
khao sat ching k¥ luong ma khong lam
qua tai nguoi dung véi bon bé thong tin?
Mang thong tin c6 thé c¢6 kich c6 rit 16m.
Do d6, SSNet Viz+ duoc thiét ké dé cho
thay chi mot phién ban mang vao mot thoi
diém. Hon nita, d6i v6i mot phién ban
nhat dinh ciia mang thong tin, ching toi
cho phép nguoi dung lga chon mot tap
hop con cuia cac nit, goi la cac nut neo, va
cac nuat 1an can cia ching dé hién thi.
Cach ti€p can khao sat k¥ gia ting nay lam
giam sO luong thong tin dugc xem cing
mot lic, cho phép ngudi dung tip trung
nhiéu hon vao nhitng mang con va cac
phién ban hay.

- Lam thé nao dé co thé thuc hién phdn
tich mang duea vao thoi gian mot cdch dé
dang? Mot muc dich quan trong ctia viéc
stt dung SSNet Viz+ la tim dwgc nhiing
mang con va cac phién ban hay thong qua
cac phuong tién hién thi. Ching t6i thuc
hién kha ning nay bang cach dua vao: (a)

thanh cuon thoi gian dé€ xem xét cac nut
duoc tao 1ap vao cac thoi diém khéc nhau;
(b) con sd thong ké cac nut cii dé huéng
dan nguoi dung trong khi khai thac dir liéu
vé hoat dong cda ngudi st dung
Wikipedia, c6 thé nhan dang dugc cac
phién ban mang hay; (c) toan t& do thi
delta dé so sanh cac phién ban khac nhau
ctia mang; va (d) khao sat k§ mang c6 thé
tim, cho phép bd sung nhimg nit dang chi
¥y m&i vao cac mang con duoc hién thi dé
md& rong pham vi phan tich mang.

- Lam thé nao dé co thé tim kiém cdc
mang thong tin cé nhiéu phién bdn?

SSNet Viz+ tich hop mot may tim theo
tr khéa cho phép nguoi diung tim ki€m
nhitng nut dang quan tadm c6 chita nhitng
tir khoa trong thoi gian tim cu thé d6i véi
nguoi dung. Vi cling mot s6 tir khoa co thé
xudt hién trong cac phién ban khac nhau
clia mang thong tin, ching t6i phai phat
trién mot chic ning sip x€p két qua clia
nit méi dé xem xét cac phién ban c6 chira
cac tr khoa nay.

Trong bai nay, chung t6i s€ minh hoa
SSNet Viz+ bing viéc str dung thi du clia
mot mang thong tin khiing bd. Ching toi
tao 1ap mang thong tin nay bang cach tap
hop cac bai muc ¢6 lién quan dén khiing bo
va cac duong lién két gitra chung. St dung
thi du thyc t€ nay, ching tdi néu bat cac
diém manh cda viéc stt dung SSNet Viz+
dé phan tich cac mang thong tin tién hoa.

2. Cong trinh lién quan

C6 mot s6 cong trinh nghién ctu trude
day lién quan dén bai nay. Tap hop dau
tién cla cac cong trinh lién quan c6 lién hé
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t6i phép phan tich hinh 4nh trén do6 thi
hodc cac dit lieu mang. Mot cong trinh
khao sat tot vé hién thi trén dé thi hoic
mang dugc trinh bay & [4]. Cong trinh
khao sat nay mo ta nhiéu ky thuat trinh
bay dd thi khac nhau c6 thé ap dung cho
cé cdu truc hinh cay va cu tric do thi. N6
cling bao quat ca cac ky thuat phan nhom
dé tdng két so luong thong tin mang duoc
hién thi. Trong vin canh cda tai liéu khoa
hoc, Chen ciing dwa ra mot s6 ky thuat
hién thi dé trich din, dong trich dan va céc
mang khac duoc dé cap t6i trong cac suu
tap tu liéu [3]. Cong trinh nghién ctu cta
ong ciing dwa ra khai niém vé diém choét,
am chi mot bai muc c6 gia tri cao, lam
trung tAm gitta nhiéu bai muc. Mot bai
muc nhu thé duoc tin 1a quan trong dang
dé nguoi dung xem xét. Yang va cac tac
gia khac da mo td mot bo dung cu phan
tich hinh 4nh dé phat hién cic sy kién
trong mot mang thong tin tién héa. Y
twdng chinh 1a dé xac dinh bay su kién
khac nhau duoc theo doi cho mang, dé
hién thi va gidi thich nhimg thay d6i ctia
mang [10]. Cong trinh nghién ctru nay c6
cung muc tiéu vdi chung to6i nhung ching
t0i duya nhiéu hon vao dir liéu hoat dong
clia nguoi dung dé tim ra cac sy kién.
Ching t6i k&t hop hién thi, tim ki€m va
phan tich trong SSNet Viz+ trong khi bd
dung cu nay dugc dung nhiéu hon cho
viéc hién thi.

Trong Wikipedia, cling c6 nhitng cong
trinh nghién ctu vé viéc tach ra cac mang
dé tai hodc ban thé hoc tir ndi dung cia bai
muc. Wu va Weld dua ra bo sinh Ban thé

hoc Kylin (KOG) dé tach ban thé hoc tir
cac hop thoai thong tin clia cac bai muc
trong Wikipedia va két hop no véi Wordnet
(Mang vin ban) [9]. DBpedia gidi thiéu
nhitng nd lyc dang tién hanh dé tach noi
dung dugc dinh nhan ctia Wikipedia, bién
ching thanh mot co sé tri thiic cta dit liéu
RDF [1]. Kitur, Chi va Suh da tach céac
nhian loai cua cidc bai muc trong
Wikipedia, va tim thay tir d6, sw phan bo
theo dé tai & mtc do cao clia mdi bai muc
khi st dung cac nhan loai duoc tach ra.
Bing cach phan tich theo dé tai dua vao
cac dé tai ctia Wikipedia vao thang giéng
2008 va thang 7 nam 2006, ho da két luan
riang “Céc khoa hoc ty nhién va vat1y” va
“Toan hoc va 16gic” 1a hai dé tai phat trién
nhanh nhat [5]. D& hién thi lich st chinh
ly mot bai muc trong Wikipedia, Nuné va
cac tac gia khac da dwa ra mot cach thé
hién hoat déng chinh 1y bai muc theo thoi
gian va thyc hién cach d6 nhu mot tng
dung goi 1a WikiChanges (thay ddi Wiki) [7],
HistoryViz (Hién thi lich stt) 1a mot tng
dung khac cta web cho phép nguoi dung
xem xét cac su kién va cac thuc thé lién
quan cta thyc thé nguoi st dung dir lieu
trong Wikipedia [8]. Cong trinh nghién
ctiu cuia ching t6i khac véi cac cong trinh
noi trén & chd, ching toi str dung nhan dé
bai muc trong Wikipedia nhu nhitng nut
trong mang thong tin do6 thay vi tach cac
nat hodc sy kién tir ndi dung bai muc.
Ching t6i nghién ctru cac bai muc trong
Wikipedia trong mot mang tién hoa dé doi
1ap v&i mot bai muc ti€n hoa biét 1ap.
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3. Mo hinh héa ciac mang thong tin
tién hoa

3.1. Mang thong tin da phién bdn

Mang thong tin 12 ciu tric di liéu co
ban, SSNet Viz+ duoc thiét k& dé thé hién
va van hanh. Ching t6i xac dinh mot
mang thong tin G= (V,E) la tdp hop céc
nut V va tap hop cac canh E c6 dinh
huéng. Mbi niit thudc vé mot loai niit nao
do va cac nut cung loai c6 chung mot tap
hop thudc tinh. Twong tw nhu vay, cac
canh thudc vé nhimg loai canh nhét dinh,
nhung ching khong mang bat ky thudc
tinh nao. Déi vi Wikipedia, cac nit 1a cac
bai muc va cac canh c6 dinh huéng 1a cac
duong lién két tir bai muc nay dén cac bai
muc khac. Vi Wikipedia cho phép nguoi
dung bién d6i hodc chinh ly cac bai muc,
no6 tao ra nhiéu phién ban clia mang thong
tin cho cac bai muc nay.

Mot bai myc v; € V trong mang thong
tin c6 thé c6 nhiéu phién ban
{ViI,ViZ,-“,Vi |77 } dugc tao ra & nhimng
thoi di€m khéac nhau T; = {z 1t ti
|7l }- MObi phién ban bai muc Vj; c6 thé
c6 cac duomg lién két téi cac bai muc khac
va chiing t6i chi cac duong lién két nay
bang E;;, < V. Vi mot tap hop cac bai
muc V nhu vay, chiing tdi cho ring, cac
phién ban ctia ching c6 thé dugc tuyén
tinh hoa theo thoi di€ém va ching t6i xac
dinh phién ban cia mang thong tin cho
timg thoi diém. Vé hinh thirc, ching to6i
dinh nghia mot mang thong tin da phién
ban (V, E) nhu la mot chudi mang thong
tin duoc thé hién bing (V, E, T), trong d6
V={(v; tl-j) lv;eV A tij € T; }, E={ (vlw’

vj’) I Hvi,vj eV, JtyeTy, Ity e TJ
Vi =(v; tij) AVp = (Vj, tjk’) Atif 2 tjk’ AVj
€ Ej}, va T la lién hop thoi di€ém cia tat
ca cac bai muc, nghia la, T= wviev T; .

V6i mot mang thong tin da phién ban
(V, E, T) nhu vay, ching toi c¢6 thé dua
vao mot mang thong tin da phién ban khac
vGi nhitng nat nhat dinh Vt <V & mot thoi
diém 1 ( t c6 thé hodic khong nim trong T)
duoc xac dinh bé“lng (Vt’ Et), trong do:
Vto= { (Vi tij) e VI Vi € VA tij l1a thoi
diém cudi cuing & thoi diém ¢ hoic trude t },
E¢ | (vl-vj)e Elvivje V¢ }. Do do
mang thong tin cam tng nay la mot chon
dong ctia mang thong tin da phién ban &
thoi diém 7. SSNet Viz+ duoc thiét k& dé
gidi thiéu cac mang thong tin véi tap hop
nit dugc cu thé héa cho nguoi dung vao
nhitng thoi diém déu nhau, vi du, hing
tuan hodc hing thang, dé hién thi va khao
sat ky luong. Diéu nay doi hoi phai c6 mot
kich c& dit liéu nhd hon nhiéu duoc SSNet
Viz+ van hanh so véi mang thong tin da
phién ban goc, tir d6 giam dwoc ma phu
trén dau (overhead) trong khi khéo sat k§
mang. Cho nén, tir day, ching toi s& st
dung luan phién cac mang thong tin va cac
mang thong tin cam Ung.

3.2. Vidn hanh cdc mang thong tin

Duya vao mot tip hop cac mang thong
tin cAm tmg v6i cac thoi diém cach déu,
chiing t0i c6 thé van hanh cac mang bing
cach st dung mot tap hop toan tir dé khao
sat k§ cdc mang. Trong phan tiép theo,
ching t6i chinh thic xac dinh mot s6 toan
t phuc vu cho muc dich nay.

Thém vao mot nut bai muc. Vé co
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ban, toan ti nay thém mdt nit méi v’ vao
mot mang thong tin cam ung hi¢n c6 (V,,
E’) bing cach dem lai mot mang thong
tin cAm ing méi (V’;, E’t)), trong do (a)
Vi,_V,u{(, eV
gian cudi ciing vao hodc trudce ¢}, (b) E’; =
~Etu {(v’, Vj) eE|lv= (v, )€ ViAv;

1’ 1a dau an thoi

J
El Vi ud Vi v)e Elv=0"1)e Vv’
AVj € Vil

Khi mdt nit méi dwoc thém vao, cac
duong lién két ctia né tGi mang thong tin
cam tng hién c6 ciing dugc dua vao mang
moi néu cac duong lién két dan t6i cac nut
trong mang hién c6. Tuwong ty nhu vay,
ching t6i c6 thé loai bd mot nit bai muc
trong mang thong tin cAm tng bing cach
loai bd nit va cac duong lién két twong
tng cua no.

Loai b6 mét niit bai muc. Toan tir loai
bd nut x6a mot nut v’ tir moOt mang thong
tin cd&m Gng hién c6 (V, , E,) bang cach
dwa vao mot mang thong tin cam Gng mai
(V’,, E’)), trong d6 (a) V*, _ V, - { (v},

\t’) (v,t)e Vi L, (D) Ey =E,~ {(v/, Vj)
(v',vj) € B} - {(Vjv’)|(vjv’)e E, )

Vi sai delta ciia hai mang thong tin
cam ung. Vi sai delta ctia hai mang thong
tin cAm tng & vao thoi diém 1 va 2 (tl
<12), (V2. Ep) - (V;1, By ), dép img ba
mang thong tin, cu thé 1a:

- Mang AT, (V*, EY), duoc x4c dinh
bing (a) VI = {v| (v, € Vo AT (v, 1)

e Viva®ET={ (v, wl(v.n) (wry)
El‘2 Ad (V,tl), (w, l"l) € El‘].

- Mang A°, (V™ , E"), duwoc xac dinh

bing (a) V' ={v (v,) e VAT (v,t) €

Vi, va() E = { (v, w) [ (v, ) (W 1'))
€ El‘] A (V,tl), (w, t’l) € Et2.

- Mang AO, (VO , EO), duoc xac dinh
bing (2) V0= {v] (v,n e VA (v, 1) e
Vi, va (b) EO = { (v, w) [ (v, 1) (w 1'p)
€ By n(vip, (w, ') e Ep )

Cac mang thong tin AT, A va A thé
hién cic phan duogc thém vao, bi x6a di va
con lai, so sanh cac mang thong tin maéi
hon va cti hon mot cach twong tng. Cha y
ring, phép toan nay khong dem lai mot
mang cam tng. Ca ba mang hinh thanh
khong dic thu vé thoi gian.

3.3. Ldy mang théng tin khiing bo lam
thi du

Trong dy 4an nghién cuu SSNet
Viz+, chung t6i xay dung mdt mang
thong tin khing bd véi nhiéu phién ban
tr Wikipedia. Mang nay gém c6 813
bai muc vé khiing bd, 439 bai muc vé
nhém khiing bd va 1797 bai muc vé su
kién. Nhirng bai muc nay dwoc nhan
dang thoat dau bing cach st dung céc
thyc thé lién quan dén khiing bd, do co
sé tri thitc vé khiing bd (TKB) cia
Vién tuéng niém quoc gia ngdn chin
khing bo (MIPT ) cung cap, d€ dinh vi
cic bai muc twong thich cia
Wikipedia, ti€p theo 12 mot chu trinh
kiém tra khac cda con nguoi d€ loai trir
cac bai muc anh xa sai. Mot khi cac bai
muc vé khiing b6 dugc tim thay, ching
t6i nhan dang bidng phwong phéap thi
cong ciac duong lién k€&t gitta cac thuc
thé do cac bai muc nay gi6i thiéu.
Téng cong tim dwgc 1922 duong lién
két. Chung toi tach ra cac phién ban cd
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cda tit cd cac bai muc duoc lua chon
va xay dung ciac mang thong tin cam
tng tr cac phién ban cd vdi cic thoi
diém hdng thang. C4ac mang thong tin
cam ng cudi cang bao quat thoi ky tir
ngay 5 thang 8 nim 2001 d€n ngay 6
thang giéng ndm 2008.
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4. Hién thi va khao sat kj mang
4.1. Tong quan vé giao dién nguwoi dung

Trong muc nay, chung to6i trinh bay cac

dic diém ctia viec hién thi va khao sat ky
SSNet Viz+. SSNet Viz+ c6 mot giao dién
twong tac voi nguoi dung nhu dugc trinh
bay trong Hinh 1.
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Hinh 1. Giao dién nguoi dung cia SSNet Viz+

Giao dién nay gdm c6: (1) mot thanh
menu cho phép tai vé cac mang thong tin
dé hién thi; (2) mot thanh tim kiém dé truy
van cac ndt mang; (3) Mot bang (panel)
hién thi dé hién thi cac mang va khéo sat
ching k¥ luong; (4) mot bang nut neo dé
duy tri mot danh sach cac nat neo duoc
nguodi ding danh dau 1a hay; va (5) mot
bang dién dé hién thi bai muc Wikipedia
ctia bat ky nit nao dugc lya chon.

4.2. Hién thi va khdo sdt ky mang

Giong nhu phién ban SSNet Viz trudc,
SSNet Viz+ hién thi cac nit cia mot mang
thong tin dudi cac hinh thé khac nhau tuy
thuéc vao cac loai nat cia ching. Nhu
Hinh 1 cho thay, cac nit vé nhom khiing

b6 (vi du, Al-Qaeda) va cac niat vé tén
khing bo (vi du, Osama Bin Laden) dugc
trinh bay trong cac hinh chi* nhat va hinh
bau duc mot cach tuong tng. Cac duong
k& gitta cAc nit thé hién moi quan hé gitra
cac nut ngudn & cac dau nét dam va cac
nit dén & cac dau nét thanh ciia duong ké.
Nguoi ta ¢6 thé thuc hién phéng to, thu
nho binh thuong hay theo hinh hyperbol,
xoay nguoc xudi va xac dinh vi tri nat trén
mang thong tin bing cach st dung cac lya
chon hién thi va cac thanh truot & day clia
ctra s6 chinh. Mot tap hop cac nit quan
trong luon ludén duogc dua vao trong bang
hién thi c6 thé duoc nguoi dung danh dau
nhu 1a cac nat neo. Cac nat neo dugc duy
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tri trong bang nut neo va cac nit tuong
tmg trong bang hién thi duoc t6 diém bing
cac hop thoai xanh & goc dudi cling bén
phai. Bat ct khi nao mot nut duge lya
chon, thi bai muc ma nit d6 thé hién sé co
ndi dung bing vin ban xuét hién trong
bang dién. Mot hop thoai con mau do &
géc trén bén phai ctia mot nit chi ra ring
nut nay 12 mot nat neo. Con s6 trong hop
thoai do cho biét s6 lugng clia cac nit 1an
can chua hién thi.

Du hanh theo thoi gian bang cach st
dung thanh cuén. SSNet Viz+ tich hop
mot s6 dic diém hién thi ddc dao khac. Bé
gitup nguoi dung lya chon dugc mdt mang
thong tin cAm ung véi mot thoi diém cu
thé dé hién thi, ching t6i st dung mot
thanh cudn thoi gian & cudi cira s6. Mot
khi thoi diém dugc Iya chon, mot mang
thong tin cam tmg thich hop sé duoc hién
thi v6i nhitng mau sic phu hop dugc an
dinh cho cac nit chi trang thdi ton tai cla
chiing. Trang thai tOn tai cta nut c6 thé 1a
tién hé 16 (bai muc chua duoc tao ra va

trich dan), /é 16 (bai muc chua duoc tao ra
nhung da duoc trich dan) hodc da duoc fao
ldp hoan chinh (bai muc da duogc tao ra va
trich dan), ching toi str dung mau do, mau
vang va xanh 1a cay dé ma hoa ba gia tri
trang thai cia cac nit mot cach tuong tng.
P& gitp nguoi dung hién thi khi cic bai
muc cta nat duoc trich dan va tao lap,
SSNet Viz+ c6 thé hién thi cac thanh vong
doi clia cac nit da chon, hién thi ba giai
doan ctia nut mau dd, vang va xanh la cay.
Theo cach nay, nguodi dung c6 thé dé dang
nhan biét khi nao mot bai muc trong nit
duoc trich dan va tao 1ap, va chuyén dich
thanh cudn thoi gian t¢i mot thoi diém dé
xem x€ét mang va cac bai muc trong nut tai
thoi diém d6. Thi du, Hinh 2(a) cho thdy
mang Al-Queda trude khi bai muc ctia n6
duoc tao lap. Khi chiing ta chuyén dich
thanh cuon thoi gian t6i cac thoi diém
mudn hon, thi mang Al-Queda tién hoa dé
c6 nhiéu mang 14an can hon nhu dugc trinh
bay trong Hinh 2 (b) va 2 (c).

Richard_Reid_(shoe_bomber)

Osama_bin_Laden

Osama_bin_Laden

AI-QaedaE

(a) Initial (b) At June 6,
Al-Qaeda 2002
network

Taliban

Egyptian Islamic Jihad

3
A.I-Qaedaﬂ

Ramzi_Binalshibh

Ayman_al-2awahiri

c) At April 18, 2003

Hinh 2. Mang Al-Queda & nhitng thoi diém khdc nhau
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Luot tim cac bai muc dua vao cac
hoat dong trong qua khit. D& hién thi
hoat dong ctia nguoi dung & hau truong
mot mang thong tin, SSNet Viz+ cho phép
thong ké hoat dong ctia nguoi dung c6 lién
quan t6i cac nit da chon dé hién thi trong
biéu d6 thoi gian. SSNet Viz+ c6 thé hién
thi ba loai biéu dd thoi gian, cu thé 1a (a)
s6 lugng cac duong lién két, (b) tdng so
cac 1an xem lai va (c) s6 lugng tir. Mot lan
nita, thanh cuon thoi gian c6 thé chuyén
dich t6i cac thoi diém thich hop dé hién
thi cac bai muc ctia nit va mang vao cac
thoi diém ma céac bai muc cho thay nhiing
thay d6i dang chi y trong cac con s6
thong ké hoat dong. Thi du, Hinh 3 cho
thay cac dir liéu hoat dong lién két cho

Timeline chart For Al-Qaeda (Number of links = 38

Time Controller {current time = 2007-06-06

nut Al-Queda.

Thém va loai bé mit. Mot niat méi co
thé duoc thém vao hoic loai bd tir mot
mang thong tin hién hitu bang cach goi
cac toan tr thém va loai bd nat duoc xac
dinh trong Muc 3.2. Ngoai ra, SSNet Viz+
con hd tro bd sung nhiéu nit cing mot lic
khi mot nit hién hiru (duoc thé hién bing
mdt hop thoai dd) duoc Iya chon dé mé
rong sang cac vung lan can. Viéc mé rong
nay s& bao gdm tét ca cac nit dugc lién két
v6i nit duge chon lya dé bd sung vao
mang thong tin. Viéc loai bd nhiéu nut
cung mot lic duoc thyc hién dé x6a cac
nit 1an can cia nut dugc chon lya, giai tda
cac vung lan can cta cac nut dugc lya
chon nay.

200 2006 2007 . 2008

Hinh 3. Diz liéu hoat dong lién két

Phan tich do thi Delta. Phép phan tich
d6 thi Delta trong SSNet Viz+ dugc thuc
hién bing cach dic th nim danh d4u thoi
diém (st dung nim nay & thanh menu) va
chuyén dich thanh cu6n thoi gian t6i mot
thoi diém khac dé so sanh cac mang thong
tin & hai thoi diém nay. Phép toan vi sai

delta trong muc 3.2 s& duoc goi dé dem lai

cac niit va canh trong cac mang AT, A va
AO. Céac nit va canh trong AT va A™ duoc
trinh bay bing mau xanh va dé mot cach
twong tng, con nhitng nat va canh trong
AQ ¢6 mau sic khong thay ddi. Hinh 4
trinh bay vi sai delta cia mang Al-Qaeda
gitta ngay 11 thang 4 ndam 2005 va 22
thang giéng ndm 2006.
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Timeline chart for Al-Qaeda {(Number of links = 19)

Abu_Musab_al-Zarqawi

Ramzi_Yousef
anmed_Ressam

Osama_bin_Laden

Jamaat-e-Islami

Aapu_Hafiza

Khalid_Sheikh_Mohammed

na‘at al-Tawhidyopo nimed Atef

20|
Abd_al-Rahim_al-Nashii =
Al Qaeda[’:u_Zubavdah

Mohammad_Sidique_Khan

L

Richard_lleid_(sh-;:le_hnmber)

Taliban

mou_1ara)_al-LitSulaiman_Abu_Ghaith
Egyptian Islamic Jihad

Mohammed_Omar

Saif_a|-ndepan_al—Zawahiri

Hinh 4. Thi du vé Vi sai Delta

5. Tim theo thoi gian

SSNet Viz+ hd tro tim theo tr khoa
thoi gian v6i ngay thang bit dau va ngay
thang két thic nhu duogc trinh bay trong
ctra s6 giao dién chinh. Phép tim dem lai
cac bai muc cla nit v6i cac lan chinh ly
gitta ngay thang bit dau va ngay thang két
thuc va c6 chira cac tir khoa dic ta. Sau khi
stt dung Lucene' dé ghi diém su tuong
thich ctia méi lan chinh ly, SSNet Viz+
hién thi, trong ctra sd két qua, cac diém s6
chinh 1y qua céc thoi diém cla mdi bai
tuong thich trong nit nhue mot duong ké
mau trong mot biéu do tuyén nhu duoc

' http : //lucene.apache.org/

trinh bay trong Hinh 5. Hinh nay cho thay
cac nit c¢6 chia tr khéa tim ki€m
«al-qaeda» va 10 nut tuwong thich dung
dau duoc néu bat (bao gdém ca ba nut
nhém khing bd al-qaeda, taliban va
jama’at al-tawhid wal-jihad). Chi trinh
bay diém s6 chinh 1y ctia 10 nit nay dé
lam cho biéu do dé doc. Nhimg lan chinh
1y méi day ctia nut al-qaeda (t6 mau do)
dugc cho 1a tuong thich nhat. Ti€p theo 1a
cac lan chinh 1y nat Bin Laden (mau
xanh). Biéu d6 tuyén c6 thé duoc tiép tuc
phong to, thu nhé dé xem chi tiét hon.
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Hinh 5. Cia 56 tim kiém theo thoi gian

Keyword: "september 11"

0.425
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0.325

0.275
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0.100

- |zacarias moussaoui: (SfS/05 12:00 AM, 0.1923f

Jul-2003 Jan-2004

Hinh 6.

Jul-2004 1an-2005 Jul-2005 Jan-2006 Jul-2006 Jan-2007 Jul-2007 Jan-200:
Time

|— Zacarnas muussam.l:i.l

Phdt hién s kién trong két qud tim kiém

Mot biéu dd tuyén nhu thé cung cdp  nhém hop theo loai nit sdp xép thit bac

cach dién giai hiru ich két qua tim kiém  theo miic d9 twong thich. Méi niit két qua
theo thoi gian.

c6 mot so luong 1an chinh 1y thda man céc

Bang phia trdi clia clra s6 két qua, liet  tiéu chi tim ki€ém duoc trinh bay nhu mot

ké tat ca cac nut két qua tim ki€m duoc  con sO trong ngoic don. Mbi lan, chi ¢ 10
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nudt twong thich dugc néu 1én va nguoi stk
dung lic nao ciing c6 thé chon 10 nit
tuong thich, trudc hodc sau, dé xem xét.

C6 thé st dung phép tim theo thoi gian
két hop v6i biéu do tuyén dé dinh vi cac
su kién tuwong thich & nhiing nit twong
thich. Thi duy, khi s dung tir khda “ngay
11 thang 9” gitta ngay 5 thang 8 nam 2001
dén ngay 1 thang 6 nam 2008, ching toi
tim duoc diém so chinh 1y twong thich cla
tén khing b6 Zakarias Moussaoui xuét
hién dot ngot vao khoang 5 thang 5 ndm
2005 nhu Hinh 6 cho thdy. Sau khi kiém
tra doi chi€u, chiing toi phét hién ra ring,
Moussaoui da lam toa an phai ngac nhién
khi nhan t0i truéc moi cao budc hin lién
quan dén ngay 11 thang 9 trong khoang
thoi gian d6. Viéc nay da lam cho tir khoa
“ngay 11 thang 9” duoc st dung thuong
xuyén hon trong bai muc vé hin.

Nhing nit dugc Iya chon trong két qua
tim ki€ém c6 thé dugc bd sung vao bang
hién thi cia SSNet Viz+ nhu nhimg ntt
neo bing cach dich chuyén va tha nit vao
bang hién thi. Diéu nay két hop c6 hiéu
qua két qua tim ki€m v&i viéc hién thi va
khao sat ky.

6. Két luan

Trong bai nay, ching t6i mo ta viéc
thi€t k€ va st dung SSNet Viz+ , mot cong

cu dé hién thi, khao sat ky va truy van céc
mang thong tin dang ti€n hda trong
Wikipedia. SSNet Viz+ da duoc thuc hién
bang cach st dung Java véi cac dir liéu
clia mang thong tin duogc tach ra luu tri
trong co s& dit lieu MySQL. SSNet Viz+
quan tri nhiéu phién ban clia cic mang
thong tin va hd tr¢ céc thao tic dé van
hanh cac mang nay. St dung mang khiing
b6 lam thi du, chiing t6i cho thiy céac kha
ning khac nhau ctia SSNet Viz+, bao gdm
viéc khao sat ky cac mang thong tin theo
moc thoi gian, so sanh cac mang thong tin
qua cac moc thoi gian, va trinh bay két
qua tim ki€m theo cac biéu dd tuyén.
SSNet Viz+ hién dang dugc 14y y kién
danh gia clia nguoi st dung, d6 la cac
chuyén gia vé chii nghia khing bd tir
Trung tim quéc t€ nghién ctu bao luc
chinh tri va khiing bé (ICPVTR). Cac van
dé nghién ctu trong twong lai vé SSNet
Viz+ gdm c¢6 nhan dang va hién thi ty
dong cac nat va duong lién két dang cha y
dua trén co s& dit liéu hoat dong clia nguoi
dung va téng két két qua tim ki€ém bao
gdm cac muc ciia cac nut dugc lien két.
. Vi Van Son (Dich)
Nguon: “the Role of Digital Libraries in a

Time of Global Change”: ICADL 2010,
LNCS 6102, pp. 50-60
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