Ky yéu Hpi nghi Qudc gia lan thir VIL vé Nghién cieu co ban va img dung Céng nghé théng tin (FAIR); Ha Néi, ngay 9-10/7/2015

PO PO GOOGLE TRONG TiCH HOP DU LIEU
Vii Ngoc Trinh', Ha Quang Thuy? Tran Trong Hiéu®?,
! Vién Dau khi Viét Nam
2 Truong Pai hoc Cong nghé, PHQG Ha Noi
® Truong Dai hoc Khoa hoc Ty nhién, PHQG Ha Noi
trinhvn@vpi.pvn.vn, thuyhg@vnu.edu.vn, hieutt@vnu.edu.vn

TOM TAT - Ly thuyét vé dg do dang la mét trong nhiing vdn dé dugc ban dén nhiéu trong cac cong trinh nghién cizu trong
linh vuc khoa hoc may tl'ph bai tinh #ing dung sau rgng cua no tir thu hoi diz liéu, khai pha diz liéu deén tich hop tri thic, nhdn dang
va hoc may. Viéc tim kiém cdc dé do p{za’n dnh dugc sy khdc biét mgt cach tinh té cia cac khai niém, thudt ngir vd\thu’c thé trong
mot ngik canh ndo do la hét sirc can thiét va cé tinh umg dung thyec tién cao. Trong bai bdo ndy chung toi gidi thiéu vé mot trong cac
do do nhu vdy, do do Google. Bai bdo gidi thiéu va ban ludn day du va chi tiét vé co so ly thuyet, cac tinh chat va mot so ung dung
cua do do Google.

Tir khéa - Bo do Google, tich hop dir ligu/tri thiic.

I. GIOI THIEU

Khi chir viét dugc phat minh, con ngudi c6 mot cong cu tét dé moé ta cac doi trong bang cach biéu dién cac dbi
tuong bang mot chudi cac ky ty. Tuy nhién do sy linh hoat ciia ngén ngir nén cing mot ddi tuong cé thé duge biéu dién
béng nhiéu chudi ky ty khc nhau va ngugc lai mot chudi ky tw ciing c6 thé biéu dién nhiéu doi duong khac nhau. Do
do vi€c xem xet cac dbi twong tir cac chudi ky tir cin dwoc xem xét trong ngir canh cu thé. Mot bai toan (nguogc) dugc
dat ra 1a néu chung ta c6 hai chudi ky tu, tim ngit canh ma hai chudi ky tu nay biéu dién cac dbi tuong c6 quan hé gin
nhau nhat. Bai toan nay c6 nhiéu img dung trong xir Iy ngén ngir ty nhién, phan cum dit liéu, hoc may,... Trong bai
nay chiing ta s& xem xét mot trong cac cach dé tra 10i cho cau hoi nay.

Hang ngay c6 hon mdt ty lugt ngudi ding Internet véi hang ty comment trén cac mang xa hoi, tweeter va hang
triéu céc tai liéu duge xudt ban trén do. Internet tré thanh mot kho dir liéu khéng 16 vé cac ddi tugng & tat ca cac ngoén
ngir va trong vo van cac ngir canh khac nhau. Véi quy mé cuc 16n cua Internet, con nguoi khong thé tim kiém cac dbi
tugng mot cach thu cong thong qua cac dudng link. Thay vao d6 ching ta sir dung cac may tim kiém dé hd trg cho viée
nay, chung ta chi can gui cac truy van va may tim kiém s& tra lai cac két qua tim dugc. Mot trong cac may tim kiém
manh mé& nhét trén Internet hién nay la Google. Google hd tro cho ca ngudi dung qua giao dién nguoi ding va cac nha
phat trién thong qua giao dién API. Cac thong tin két qua ma Google tra vé kha chi tiét va du co s¢ dé chung ta c6 thé
xay dung mot dd do nhu s€ trinh bay trong cac muc phia sau.

Trong cé4c cong trinh nghién ctru trude diy, mot trong cac huéng nghién ciru chinh dé so sanh cac cac tir hay
cum tr 1a st dung tan suat xuat hién cua ching trong cac van ban dé xdy dung cac do do su tuong ddng [6], [7], [8].
Mot tiép can khaC Ia str dung cac d6 do gifra cac dbi twong duoc biéu dién boi cac chudi ky tu nhu [1], [3], [4], [2], [9].
Tuy nhién cac tiép can nay déu c6 mot diém yéu chung 1a ching phén tich cac dbi twong mot cach doc lap v6i cac dac
diém cua chiing, tic 1a ching phan tich dong thoi tat ca cac dac diém cua ddi twgng va xac dinh sy twong dong giita cac
cap dbi tugng thong qua sw giong nhau nhiéu nhat trong s cac cip dic diém ma hai ddi twong cling chia s¢. Voi cach
tlep can nay, cac doi tuong dugc so sanh truc tiép véi nhau va do d6 chi phu hop dé dat duoc cac tri thirc vé chinh cac
d6i tugng do ma khong quan tam dén thong tin chung vé su tuong ddng nay. Trong bai bao nay chlng t6i gidi thiéu
mdt cach tiép can moi nham ldy duge cac thong tin y nghia hon vé su tuong ddng giita cac dbi tuong thong qua ngir
nghia Google. Cu thé 1a _chiing t0i sir dung cac tén cua d6i twong va thong qua may tim kiém Google aé thu dugc thong
tin vé ddi twong tir vo sb cac nguoi dung web trong cac ngir canh khéc nhau, qua d6 thdng ké tAn suit xuét hién cua cac
tén dbi tuong khi chung xuét hién riéng 1€ va xuét hién cung nhau dé ¢ thé xac dinh mot cach dinh lugng sy twong
ddng giita cac dbi twong nay.

Trong bai bao co s 1y thuyét duoc trinh bay trong Muc II, trong do6 cac khai niém chinh dugc d& cap gom co:
Do phirc tap Kolmogorov, khoang cach thong tin, do do su tuong ddng dya trén ham nén. Tiép theo mot md ta ngén
gon vé phéan phdi Google, khoang cach Google va ban luén v€ cac tinh chat cua khoang cach nay duoc trinh bay trong
Muc III. Muc IV trinh bay vé mét sb ing dung tiéu biéu ctia d6 do Google bao gdm xdy dung cac cdy phan 16p va canh
céc muc cia cac ontology. Két ludn va cac cong viée twong lai duoc trinh bay trong Muyc V.

II.CO SO LY THUYET

Co s6 ly thuyét cua bai bao nay xuét phat tir do phtre tap Kolmogorov [5]. Dya trén d6 phtc tap nay ching ta sé
lan luot xay dung cac khoang cach thong tin dugc chuén héa, khoang cach nén dugc chuén héa va di dén xdy dung
khoang cach Google. Noi dung chi tiét ciia phdn nay nhu sau.

A. D¢ phirc tap Kolmogorov

DPé xem xét vé& do phue tap Kolmogorov, ching ta trude tién cAn xem xét vé khai niém h¢ théng 1ap trinh. Mot
cach khong hinh thirc, mot hé thong lap trinh dugc hi€u 1a hé thong ma qua d6 chung ta c6 thé xay dung cac chuong
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trinh nhém thyuc hién céc yéu cau cong viéc khac nhau. Mdi hé thong lap trinh thuong st dung mét ngdn ngir 1ap trinh
nao do, ché}ng han shell, C/C++, LIPS,... Nguoc lai, khi n6i vé cac chuong trinh, chiing ta can tham chiéu dén h¢ thong
lap trinh d€ sinh ra ching.

Dinh nghia 1. D6 phtc tap Kolmogorov ciia mot xau x 1a d6 dai tinh theo bit ctia chwong trinh ngén nhét dé sinh ra x
trén mot hé thong 1ap trinh dugc tham chiéu.

Goi do phirc tap Kolmogorov ctia mdt xau X 1a K(x). Tur dinh nghia trén ching ta c6 nhén xet réng viéc lya chon
cac hé thong 1ap trinh khéc nhau s& 1am thay d6i gia tri ciia K(x) bang cach cong thém mot hiang sb ¢b dinh. Mot cach
hiéu don gian ctia d6 phirc tap Kolmogorov ctia xau X 14 cac d6 dai nho nhat cua cac xau nén ma qua dé chung ta co thé
sinh ra x thdng qua cac chuong trinh gidi nén khac nhau. M6t vi du la khi nén cling xau quan7g thuat toan gzip ching ta
thu duoc xau Xy va bang thuat toan tot hon la rar chung ta thu dugc X,. Dung ky hi¢u |s| d€ biéu dién d6 dai theo bit cuia
Xau s, ta co K(x) < [x/|< xg| < [X].

Do phirc tap Kolmogorov cung cap gia tri gidi han dudi cua cac chuong trinh sinh ra x. D6 13 d6 dai ctua chuong
trinh “ly twong” sinh ra xau X trong mot hé¢ thong lép trinh cu thé. Trd lai vi du trén, K(X) 1a gia tri d§ dai nho nhat cua
xau ket qua khi nén X bang moi thuat toan nén co6 thé.

B. Khodng cdch théng tin dwoc chuén héa
Pinh nghia 2. Cho hai xau x va y, 0 la chuong trinh ngén nhét sao cho d(x) = y va d(y) = x, do dai cua § dugc goi 1a
khodng cach thong tin gitra X va y.
Khoang cach théng tin gitta x va y va dugc ky hiéu la E(X, y) va dugc tinh theo cong thirc 1a:
E(x, y) = K(x, y) + min{K(x), K(y)} ) )
Trong d6 K(x, y) 1a d6 dai ctua chuong trinh nho nhat sinh ra cép X, y va cach dé phan tac chung. R6 rang khoang
cach E(x, y) 1a mot metric, tirc 1a n6 ¢é céc tinh chat sau:
V&i moi xau X, y va z ta c6:
1. Ex,y)>0 voix#y;
2. E(X,x)=0;

3. E(y)=E(y, x);
4. E(x,y) + E(y, z) > E(x, 2).

Vi E 1a mét metric, hién nhién né 1a mot do do tot. Tuy nhién, chung ta ¢6 nhan xét nhu sau: Do E khdng quan
tdm den do dai cua cac xau dau vao nén neu cé cung mot khoang cach thong tin, hai xau nho sé€ rat khac nhau trong
khi hai xau 16n lai c6 thé rat giong nhau. Do d6, khoang cach thong tin khong phan anh day du duge veé su twong dong
gitra cac xau. Do vay viéc chuan héa khoang cach thong tin 1a can thiét.

Khoang cach thong tin dwoc chuin hoéa c6 gia tri nim trong khoang 0 va 1 1a ham khoang cach théng tin c6
xét dén do dai cua cac xau dau vao. Cong thirc dé tinh khoang cach nay nhu sau:

K(x,y) — min(K(x), K(¥))

max (K (x), K(¥))
'Khodang cach thong tin dugc chuén héa c6 mot so tinh chat thi vi va no ciing duge chimg minh 1d mot metric
(chi tiét xem tai [4]).

NID(x,y) =

C. Khodng cich nén dwoc chuin héa

Mic du NID 13 mot 1a mot do do tt nhung né dugc dung dua trén d6 phirc tap Kolmogorov. biéu nay dan téi
NID khéng thé tinh dugc trong thuc té vi do phuc tap Kolmogorov 1a khong thé tinh dugc. Dé khac phuc ching ta can
xap xi cac do phtic tap Kolmogorov trong cong thirc néi trén bang cach sir dung ham nén. Mdi hiam nén nhan vao mét
xau ky tu va tra lai mot xau két qua nén. Xau két qua nay co do dai (theo bit) nho hon xau dau vao va 1a can trén cua
cac cua do phuc tap Kolmogorov dbi véi x4u dau vao. Noi cach khéac, d6 phirc tap Kolmogorov cta xau dau vao s& nho
hon hay bang do dai ctia x4u két qua nén ma chung ta da chi ra dugc. Goi C 12 mot ham nén va C(x) tra két qua 13 x4u
dugc nén cua x, khi d6 khoang cach nén dugc chuin héa duge dinh nghia nhu sau:

NCD,(x,y) = C(xy) — min(C(x), € ()

7 max(C(x), C(y)) . . ]

trong d6 dé€ thuln tién ching ta thay C(X, y) bang C(xy) vdi xy ¢6 duge bang cach noi xau x v4i xau y. RO rang
NCDc xép xi NID khi C xép xi K. By gio NCD 1a mot 16p cac ham khoang cach nén dugc tham sb hoa bai ham nén C.
Néu c6 C va C’ 1a hai ham nén va C 1a “tot hon” C’, tirc 1a C(X) < C’(x) thi chung ta ciing s& c6 NCD¢(x, y) <
NCDc (X, ).

II1. PO PO GOOGLE

Trong mdi vin ban, tin sudt xuat hién cta cac tir hay cum tir phan anh moi quan hé (vé tan suat) giita tir hay
cum tir nay. Trén moéi trudng Internet hi€n nay cod hang ti trang web (web page) chira ngi dung do hang triéu nguodi
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dung tao ra va da dugc Google lap chi muc tim kiém'. Mdi trang web duoc 1ap chi muc c6 mot phan b x4c suat riéng.
Véi sb lwong vo ciing 16n cac trang web nhu vy, chung ta co thé coi nhur 1a tap vil try va né da bao quat (gan nhu) toan
bd cac ngit canh co6 thé. Trong phan nay chung ta xem xét cac ndi dung chinh gdm c6: phan bd xac suit Google, ngit
nghia Google, ma Google va ¢ do Google.

A. Phin bé xdc suit Google

Goi S la tap céc tir khoa tim kiém don, tap cac cap khda tim kiém 1a {(x,y): x,y € S }. Tép céac trang web dugc
1ap chi myc boi Google la €. S6 luong cac trang web dugc Google lap chi muyc 1a M = €. Mot cach 1y tuong chung ta
gia st rang cac trang web nay c6 xac sudt duoc tim thdy la nhu nhau’ va bang 1/M. Mbi tap con cua tap Q dugc goi la
mot sir kién. Voi mai tir khoa tim kiém don x, Google s& tra lai tap cac trang chira X trong mot su kién don e,. Xac suit
cua sy kién e, 1a: L(ey) = |e]/M. Véi hai tir khda tim kiém x va y, X4c suat cua cap sy kién e, va e, dugc tinh la
L(ex N ey)=le, Ney|/M, laxac sut tim trang web ma c6 ca x va y xuét hién.

B. Ngir nghia Google

Ngir nghia cua Google dugc phat biéu ngin gon nhu sau: Sy kién e, chira tap cac trang web ma tir khoa tim
kieém X c6 xuat hi¢n mdt hay nhiéu lan, n6 thé hién tat ca cac nglt canh c6 lién quan truc tiép dén X.

Luu ¥ rang trong mot s6 truong hop, ngir canh cua trang web chira tir khoa tim kiém X lién quan truc tiép dén
cac trang Web khéc ma x khong xut hién. Cac trang web nhu vy goi la ¢6 ngit canh gian tiép lién quan dén x. Ngit

canh gian tlep cling quan trong trong tim kiém lién quan ngit nghia. Tuy nhién trong bai bdo nay chung ta tam thoi
chwa xét dén.

C. Ma Google

Trong bai béo nay ching ta s dung x&c sudt cua cac su kién dé dinh nghia ham khéi xac suét trén tap
{(x y):x,y € S} cua cac tir khoa tim kiém don ciing nhu cac cap tir khoa tim kiém. Chung ta c6 |S| cac tir khoa tim
kiém don va C% is| cac cap tir khoa tim kiém ma céc tir khoa trong mdi cdp 1a khac nhau. Chung ta dinh nghia

N = Z{x,y}gs |ex n eyl

12 tong s6 cac trang web tim duoc tir hai tir khda x va y. Vi {x,y} € S vax #y, mdi trang web z € e, N e, s&
duoc dém dén ba 1an trong cac tip ey, e, N ey Va e, Mbi trang web duoc Google danh chi muc phai chira it nhat mot
tir khoa tim kiém, do d6 N > M. Nguoc lai mdi trang web chira trung binh a tir khéa nén chiing ta ciing c6 N < a.M.

Tiép theo chiing ta dinh nghia ham phan phdi Google g nhu sau:

- g =g, @)

- gxy)=L(en ey)M/N = lex N ey|/N. (2)
Taco: Xixycs 9(x,y) = 1. Tir ham phan phéi g nay chiing ta dinh nghia md Google G nhu sau:

- G(X) =G(x, x), 3)

- G(x,y) = log 1/g(x, y). (4)

D. D¢ do Google

Nhu d3 trinh bay & cac phan trén, véi mot xau x, do phirc tap C(X) s€ tra lai d¢ dai cua két qua nén xau x boi
ham nén C. Trong khi d6 md Google ciia d6 dai G(x) biéu dién d6 dai tir tién ma ngin nhit dugc mong doi cua sy kién
e.. Gia tri ky vong nay c6 dugc tir phan phdi Google g. Do vy ta c6 thé ding phan phdi Google nhu bd nén cho ngir
nghia Google. Két hop véi ho cac ham khoang cach nén dugc chuén hoa & trén ta duoc khoang cac Google duoc chuan
hoéa nhu sau:

_ G(x,y) —min(G(x),G(y))
NCDey) = (G (0, 6 () ®

Két hop cong thire (5) v6i cac cong thic (1), (2), (3) va (4) & trén va thuc hién mot s6 bién ddi don gian, chung ta co:
3 max(logle,|, logle,|) —log|e, Ne,| ©)

NCD;(x,y)

logN — min(loglexl,logleyD
E. Céc tinh chit ciia dg do Google
Ménh dé 3. Khoang gia tri ciia NCD;; tir 0 dén +oo.
- Neéux =y hodc X # y nhung |e,| = ey Ney| =e,| >0 thi NCDg(x,y)=0, tirc 1a X va y c6 cing ngit nghia
Google.
- Neéu |ey| = 0 thi véi moi tir khoa tim kiém y ta ludn co |e, N e, | = 0, do d6 NCDg(X,y)=00/c0. Trong trudng
hop nay ta gan cho né gia tri la 1.

! Tinh dén thang 6/2015 Google di lap chi myc dugc 2,5.10' trang web.
2 Thye té thi c6 mot s trang c6 xac suit duoc tim thiy cao hon do chinh sach cua Google (quang cdo, wu tién, ...).
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M¢énh dé 4. NCD; 1a mot khoang cach nhung khong 1a metric.

That vay:

- NCD; ludn khong am va NCD (x, x)=0 v6i moi khéa tim kiém x;

- NCD; c6 tinh chét d6i xtg. Diéu nay 13 hién nhién vi theo cong thirc (6) vai trd ciia X va y 1a nhu nhau.

- NCD; khdng thoa mén tinh chét tach biét, tic 1a NCDg (x, y) > 0 v6i moi cip X #.

- NCD; ciing khong théa mén bat phuong trinh tam giac, tirc 1a NCD ¢ (x, z) < NCD;(x,y) + NCD¢(y, 2).
IV. CAC UNG DUNG

Trong muyc nay chiing ta xem xét mot s6 ing dung ciia ¢ do Google bao gom xay dung cac ciy phan 16p va
canh cac muc cua cac ontology.

A. Cdy phan lop

Trong viéc phan 16p cac déi tugng, mot do do duoc st dung dé xac dinh khoang cach gitra cac déi tugng. Do do
nay s€ xac dinh ma tran khoang cach gitra cac dbi twgng trong tap cac dbi tugng can phan 16p. Sau d6 mot thuat todn
phan 16p dugc ap dung dé phan 16p cac dbi tuong va xay dung 1én cay phén 16p. 0 day ching ta xét mot tap cac tiéu
thuyét ciia hai tac gia Vii Trong Phung va Nguyén Minh Chau. Tap cac tiéu thuyét nay gom cé:

- Nguyén Minh Chau: Cita séng, Ddau chin nguwoi linh, Mdanh dat tinh yéu, Lira tir nhitng ngéi nha, Nhing
nguwoi di tir trong rung ra. o ) ) )
- Vi Trong Phung: Dut tinh, Giong to, Lay nhau vi tinh, Nguoi tu dwoc tha, Quy phdai, So do, Trung so doc dac,

Vo deé.
Bing 1. Ma tran khoang cach giita cac ddi tuong.
Cura song 0 0.3505 0.3748 0.3943 0.7921 0.2716 0.3250 0.9733 0.2484 0.3788 0.4919 0.3695 0.3087
Ddu chan nguoi linh 0.3505 0 0.2871 0.0936 0.6324 0.1734 0.1687 0.7740 0.0767 0.2467 0.2673 0.3822 0.2911
Duit tinh 0.3748 0.2871 0 0.3270 0.1979 1.1255 0.2417 0.4252 0.7434 0.2626 0.3962 0.4840 0.4141
Giong t6 0.3943 0.0936 0.3270 0 0.1841 0.9502 0.2632 0.3669 0.3769 0.2938 0.2826 0.1859 0.2730
Ldy nhau vi tinh 0.7921 0.6324 0.1979 0.1841 0 1.0000 0.7905 0.2719 1.0000 0.1856 0.4477 0.2590 0.1966
Lika tir nhitng ngoi nha 0.2716 0.1734 1.1255 0.9502 1.0000 0 0.3325 1.0000 0.2302 1.1493 0.5788 0.9818 0.8816
Manh ddt tinh yéu 0.3250 0.1687 0.2417 0.2632 0.7905 0.3325 0 0.8774 0.2172 0.3016 0.5057 0.5778 0.5009
Nguoi tu dwoc tha 0.9733 0.7740 0.4252 0.3669 0.2719 1.0000 0.8774 0 1.0000 0.4447 0.3785 0.4214 0.3412

Nhitng nguoi di tir trong rumg ra 0.2484 0.0767 0.7434 0.3769 1.0000 0.2302 0.2172 1.0000 0 0.7605 0.4257 0.6896 0.6126

Quy phai 0.3788 0.2467 0.2626 0.2938 0.1856 1.1493 0.3016 0.4447 0.7605 0 0.4073 0.2157 0.4082
S6 do 0.4919 0.2673 0.3962 0.2826 0.4477 0.5788 0.5057 0.3785 0.4257 0.4073 0 0.4053 0.3136
Triing 56 déc dic 0.3695 0.3822 0.4840 0.1859 0.2590 0.9818 0.5778 0.4214 0.6896 0.2157 0.4053 0 0.2261
Vo de 0.3087 0.2911 0.4141 0.2730 0.1966 0.8816 0.5009 0.3412 0.6126 0.4082 0.3136 0.2261 0

Tir ma tran khoang cach gitra cac d6i trong thu dugc bang d6 do Google (Bang 1). Sir dung phan mém v& cdy phan 16p
tai dia chi: http://www.complearn.org, ching ta thu dwoc cdy phén 16p cua cac tiéu thuyét nhu Hinh 1.


http://www.complearn.org/
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Trang sb doc
dac

Déu chén nguoi
linh

Manh dit tinh
yéu

Lira tir nhiing
ngdi nha

Hinh 1. Cay phén 16p cua cac tiéu thuyét

Nhitng nguoi di
tir trong ring ra

B. Canh cdc muc ciia ontology

Trong phan nay chung ta xem xét mot ing dung khac ciia 9 do Google d6 1a dung dé canh cac muyc trong cac
ontology. Trong thuc té cing mot dbi twong trong thé gisi thuc co thé dwoc md hinh hoa va biéu dién bang cac
ontology khac nhau trong cac hé thong khac nhau. Dé cac he thong nay co thé trao dbi dit lidu va lam viéc dugc véi
nhau thi cac ontology nay can phai dugc thong nhat lai v& ndi dung cta cic muc ma chung biéu dién. Xét mot vi du,
Hinh 2 biéu dién mot bd truyén ap. sudt duoc sir dung trong khai thac dau khi v6i cac b phan chinh cua thiét bi duoc
md ta. Hinh 3 1a bang cac thong so ky thudt cua cung thiét bi ndy duogc cung cap b6i hai nha cung cip 1a Norsock va
ShareCat. Chiing ta dé dang tim thay nhiing diém khac nhau vé thong tin cua thiét bi trén hai bang ndy. Vi du, thong tin
vé Trong lugng (Weight) cua thiét bi ndm trong muc Thong tin chung (General) trong bang thir nhat nhung lai nam
trong muc Kich ¢& va Trong luong (Dimenssions and Weight) ¢ bang thir hai, hay thong tin vé Két ndi (Process
Connection) trong bang thtr hai (phan boi dam) lai 1a cac muc con ctia myuc Thanh phan/Cam bién (Element/Sensor)
trong bang thir nht.

Qua trinh canh cdc muyc ciia cac ontology doi hoi nhiéu thoi gian va cong stc cua cac chuyén gia, nhat 1a khi s6
muc ciia cic ontology 1én dén con s6 hang nghin, tham chi hang van. M6t chwong trinh hd tro trong viéc canh muc cac
ontology bang cach dua ra cic goi ¥ cho cac chuyén gia 1a rit cn thiét. O ddy ching ta xét mot chwong trinh nhu vay
st dung d6 do Google.

Do han ché vé sb trang ciia bai bao va mang tinh minh hoa, chiing ta chi xem xét sy canh muyc cac ontology véi théng
tin phan tiéu dé ctia hai bang thong s6 ky thuat nay. Céc thong tin cia Norsock gdm co: Tag number, Scale Range, Service
description, Set/Alarm Point, P&ID, Area, Line / equipment no., P. O. Number; ciia ShareCat gom c¢6: Document Number,
Revision, Plant/Platform, Process Datash. No. , Tag number, SerialNo, Range From, SetPoint Low, Range To, SetPoint
Height, Range Unit, P & ID, Area, Line/Equipment no. , Service description. Ma tran khoang cach Google gitta cac muc nay
duoc tinh nhu trong Bang 2. Qua d6 mot goi ¥ vé canh cac muc dugc trinh bay nhu Hinh 4.
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Hinh 2. M6t bo truyén ap suét trong khai thac dau khi

Hinh 3. Bang thong s6 k¥ thuat ctia Norsock va ShareCat

Datasheet
NORSOK INSTRUMENT DATASHEET PO1 SHARECAT 32 . )
SRS AT Transmitter, Pressure, Electric
PRESSURE / DIFF. PRESSURE INSTRUMENT ELEGTRIG
Document Number 28-1A-KOG-154-27500-0012 Revision 1
Tag number Seale Range Plant/Platform Test Installation 2 Process Datash. No. N/A
Servics descripton Seutamm Point Tag number PT -42-0304 System N/A
raro SerialNo : NA Range From [
Linefsquipment no. P.O. Number SetPoint Low 10 barG Range To 110
SetPoint Hight 71 barG Range Unit barG
P &ID : 28-1A-KOG-C78-00275-0002  Area N/A
1 GENERAL 5 TRANSMITTER - .
101 e oot Line/Equipment no. XX-42-0002 PO: TI2-M022-ME-01
1.02 Manufacturer 5.02 Output signal Service description SCALE INHIBITOR. PUMP OUTLET
168 Manutacturer model no 5.03 Comemunication
104 Oporating . — 2:; :““‘W’:‘“ Unique no. TEK-00018117
sparating Tamp. Lie vmarmption
B P Manufacturer ~ EMERSON PROCESS MANAGEMENT
1.08 Weight 5.07 Ohar Type 3051CG
107 Omer Manuf. Partno.  3051CG-5-A-2-2-A-1-K-B4-1-L4-M6-Qd oo 1|23
e swiTcH Class Transmitter, Pressure, Electric son
i b 001 Rasstauimaticor mant yr Soeral
Gbratadinput range. adband or diffarental . . . .
201 Colbraeaine O B e Explosion protection Exia Description Gauge
203 Acauracy £.04 Conmetconfiguration Gas-group nc Description Smart, hart protocol
2.04 Repeambiny : 6.05 Contact material Temperotura clags 75 Supply 10555V DC
2.05 Lower / uppar rangs imits. © 508 Conmaratng .
e p—_——" e e atoren Approval aLthority BASEEFA WMounting Coplanar flange bracket for
207 Zero adjustment ©6.08 Oner Certificate BAS 97ATEX1089X pipe or panel
2.08 Dverprassire protect t |P-Class P66
2.09 Max static pressure .
2:10 Omer 7 CHEMICAL SEAL ATEX group i Material
ATEX category 1 Body material Stainless steel
ATEX explosive atmosphere ] Filling fluid icone oil
Ambient temperature 40-85°C Seal material Glass filled TFE
Process connection material Stainless steel
Dimensions and Weight Non process cover material 316
Weight 47kg Flange bolt material 316 AUSTENITIC
Drainfvent material Stainless steel
Function Diaphragm material low pressure = 316L
Range 0-13800 kPa connection
s ACCESSORIES . X .
. HOUSING ot T Span limit minimum, Pressure 138 kPa Diaphvagm materia high prossure:  316L
401 Dimermion .02 Matartal. rresuring Bracket Span limit maximum, Pressure 13800 kPa connection
4.02 matarial 8.03 Cvarpr. protecton vahve Altemative Range 0-138 bar Bracket material Stainless steol
403 Gatin connacton £:08 Material puerpr. prol valve Alterative span limit minimum, 1.38 bar Bracket bolt material Stainless steol
- s ulaabon darpar h
4.05 Endosure protection 8.06 Material, puisation damper Pressure Adapter bolt material 316 AUSTENITIC
408 Ex cassincation 8.07 Other Altemative span limit maximum, 138 bar
4.07 Protacive coating Pressure Process Connection
4.08 Omar § o desi
s NOTES Output signal 4-20mA Connection design NPT
Accuracy +-0.075% Size 1w
Display type Leo Thread pitch 18 thrfin
Static working pressure 3626 psi
Supply Connection
Supply connection design Metric threaded
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Bang 2. Ma tran khoang cach gitra cac tén muc cia cac ontology

. Line/
Tag Scale Service Set/Alarm . P.O.
number | Range | description Point P&ID Area eqmr?oment Number
Document Number 0.6630 0.6822 0.6929 0.6998 0.8105 0.9022 0.6877 0.2390
Revision 0.7950 0.7572 0.8154 0.8403 0.8419 0.7957 0.8728 0.4187
Plant/Platform 0.7220 0.7391 0.8054 0.3959 0.4981 0.9233 0.3890 0.3564
Process Datash. No. 0.5032 0.4956 0.5400 0.1678 0.5579 0.8952 0.1532 0.0757
Tag number 0.0060 0.5839 0.6484 0.6011 0.5602 0.8976 0.5682 0.2776
SerialNo 0.7927 0.7961 0.8897 0.5603 1.0096 0.9939 0.5506 0.4692
Range From 0.8289 0.6055 0.7786 0.7736 0.9214 0.7615 0.8323 0.4852
SetPoint Low 0.6397 0.5051 0.7341 0.3176 0.7140 0.9396 0.3121 0.2859
Range To 0.7861 0.5679 0.8279 0.7494 0.9377 0.7194 0.7589 0.4312
SetPoint Height 1.0000 1.0000 1.0000 1.0000 1.0000 0.8975 1.0000 1.0000
Range Unit 0.7310 0.6545 0.8789 0.5524 0.9370 0.9539 0.5428 0.4973
P&ID 0.3860 0.6272 0.6305 0.5017 0.0000 0.6752 0.4706 0.3606
Area 0.9030 0.8708 0.8692 0.9037 0.8895 0.0000 0.9106 0.5048
Line/Equipment no. 0.5717 0.5853 0.6152 0.1982 0.6363 0.9106 0.0000 0.1657
Service description 0.6542 0.8266 0.0026 0.6501 0.8389 0.8710 0.6163 0.3707
Document Number
Revision
- 0,00
Plant/Platform : - o= 60 Tag number
Process Datash. No. ~ ==
- == Scale Range
Tag number ~
‘ ~0,0757 »° Service description
SerialNo ~ 0,0029 ’
~ .
Range From ~ e Set/A|aI’m Point
~ 7
. ~ 7’ -
SetPoint Low N g ~= P&ID
sc””
7
Range To PR N~ - -~  Area
. . >
SetPoint Height _-7 _eT N - .
0..-" - _~- _ < Line/equipment no.
Range Unit -" 0 -~ - ~
- o 0 ~
1 -7 -=" P. 0. Number
P&ID - -, - -
- .

A. -
rea ’;/
Line/Equipment no. »~

Service description
Hinh 4. Két qua canh cac muc cia hai ontology

V.KET LUAN

Bai bao da trinh bay co s¢ ly thuyét bao gdm do phuc tap Kolmogorov khoang cach thong tin duoc chudn hoa,
khoang cach nén dugc chuin hoa va khoang cach Google. Phan bd xac suat nglr nghia va cong thirc tinh cta d6 do
Google ciing nhu cac tinh chat cta no ciing d duoc dé cap va ban ludn chi tiét. Hai trong sd cac ing dung tiéu biéu cta
d6 do Google dugc gidi thiéu. Tuy nhién cac két qua ly thuyét va thuc nghiém trong bai bao nay con nhiéu diém han
ché. Viéc khao sat, nghién ciru va ban luan sau hon vé mat Iy thuyét va thyc hién cac thuc nghiém véi nhiéu cac ung
dung khac ctia ¢ do Google 1a cac cong viéc tuong lai.

VI. LOI CAM ON

i Cong trinh ,duqc tai trg boi Quy phat trién Khoa hoc Cong nghé (nhom B) cua Dai hoc Qubc gia Ha Noi thong
qua dé tai c6 ma s6 QG.14.13 (2014-2015).
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GOOGLE SIMILARITY DISTANCE FOR DATA INTEGRATION
Ngoc Trinh Vu, Quang Thuy Ha, Trong Hieu Tran

ABSTRACT - Measurement theory has emerged as one of the important issues and discussed in a lot of research work in Computer
Science. It is applied in a wide range from Data Retrieval, Data Mining to Knowledge Integration, Recognition and Machine
Learning. Obtaining good measures that reflect in a subtle way the difference of the concepts, terminology and entities in a
particular context is urgently needed and has high practical applicability. In this paper we introduce such a measure, Google
similarity distance. To this end, detailed theoretical basis is discussed, properties are pointed out and some applications are
presented.



