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Eaf ofolRE FAY il = A sk A, ARAE 3@ 5 s Faste] dEAE B e A
g ofelslolt AAE 2L ¢ vk, ARSAE A UESFH AIRRI160) = 2 HIESR A2=R1(160) 2
el AY HEHA(110)E T8 248 HEND A28(160)0 Ase A3 A28 (170)9] <% Al 2=glol A
fdE Fole BE A% 4548 5 ol

54 ANz, 28 UESS A2R(160)E Tt dEEE Fad F glrh d2A A lo], 2 vES
3 A ZE(160) AFEATE AR dEAET B ofyet Al3A AAE(170)o1u thE dEERRE AMEE F
Ak 5= U AW, AREAE S8 ZRae IEFH ol A(PDY thE FA S F oW e
A8 5 A E Sl

54 AN, A3 AZWA70)E st ol Bl Mu, sht ool dolg 2Eo], APIES Egsh

o] FFEA e st olgel AEjdols, st olgel W Aulz, sht oldel MAE 2, st o4

MEND EE oA AWz BAE 5 JE gole] v 449 AEIES TIT £ vk A A2

MENZ AZH160E SFshe dEEske B Aeed o 298 + v 2, 54
E

(170)& 242 2]

AAAZ, 28 WEYZH A2="(160) 2 ASH AI&=E(170)2 428 WEYA AHl2E &Ad UEYT] AJ2H
(160) o]t} A37F A|2=81(170) 9] AREA Al Algstes: AE 3 528 4 qdrt. old ujoA, &8 U EY
7 A 2=E(160)-2 7FE A3AF A 2EN(170) 3 22 e A|AEEo] IFUY AFEAENAl 28 WMEYA A
H 229t 7155 ATstes: A e EFF B W (backbone) S AT F UT}.

54 AAd R, A3A A=E(170)2 A3AF A= AA AFAE 2FT 7 At A3A A= AA] AFA =
SopolAE A|2E(130)F EA1E F AE St oY A2 dulx AAE £3E ¢ k. A2 A §l
o], AHl= AA= 718 F3 &Epd, F YR, d2ER HR, d2ER dy, Als R i Ee oE
gk Frel o]l AFEATE B4 e ARy ol #ek FEE X 5 gk E U2 d2A Alg ¢l
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[0022]

[0023]

[0024]

S5S0ol 10-1992118

A7 A 2=E(160)2 T3 24 YENT Al2=E(160) 3} AHLZH *o ‘%% A
2] X =

&l d Al2=E1(160)2 thFst *M MB-AAE 2209 e, 27 3 HolH AE
o 54 AN E, A8 UEYSH AZ=F(160) v skt ool ) AW, 39 2,
a4 2 =g A, ARl= AA EF7], &9 A7l B9 =, AR A= AA =F
£ 2E, ﬂ%ﬁﬁ"&ii mﬂ, AN 2E, BT BAY BE, AHgA QEsols WE, ALgA L2
o < 2 ¥yx3tsl 4 oh;]_ m:z;]_ /\/\ﬂ L«]]E.%]?] )\]/\Eﬂ

Nv

il

i
o2

il

Bl
Moogol > ¢

f_4
EEN&"&EU

_0|£
L
_O‘
05

o o, I
N
rlo
It
o 2

b o ®=A Ag glo], Al

ATt °,J *M LﬂEﬂﬂ(llO)E g3l St ool Feheld 2
2¥(170)3 28 UE]T A2E(160)S FAst=d A2 4 k. 9 e &4
A7) A 2=E(160) 3} 3l o]de] 33}010*‘5 Al2=B1(130) AFelol| A HAIA S Faletar E}%*%é}ﬂ

Hu o2 AA4 7S 2388 = Ao, API 83 MwE A3k A 2=(170)0] &t o)A

24 UESD Al2="(160) o2 H e Are H2d 4 JA dE 7 dvk. A9 2AE
(160) dFu} ool Ao Ag2te] gglo] gk §§ AWM EFEH F4& FAsed AR
oF g, A3A Ael= MA] 2o A= A3 A= AA] gk AFEAF =Fo] #EE F

= ZR= Aol # ARE FOIAE A =E(130)0] AT & vt ARE dHozA =
B(130) 2.2 ¥/ (pushed)E 4= UAY, AR FHolUdE AAE(130)o2HE F#24H &
OJAE A|AEN(130) o 2HEH ZY(pulled)® 4 Utk IF A¥E= & N
1748 AJNAR AFE AAst=d AHEE vk AR Ui E A e
S 7 AeAE ARG AT AW g A-E AR AGS AATOEN, }% H Bl
28 HENZ Az="160)0l o] =amAl v vhE Al=gl(dAad, A3A A2=8(170)) % F-FE Al
=AMLY FsiAY g8 E 5 A e 4 vk, A3 dRl= AA] 2Eole s AI3A Al ~H
(170) 7 22 ABARFE FdE A= AAE Asted AHEE 5 k. A 2Eol= AMgxiel #AAH
A =B(130) 258 FAlE 94X AEE AAsed AHEE 4 Aok, Fa /A48 2Ed
AAAIZE, $12] AH EE o2 JHe JuE Agste] 4o JER ALEAle A B FaE A

o

ol l->

et mhr

T 2& AR A TE(200)F EAg T B4 AAA R, A UET A~
H 2Eold dh} o] A4 IPZ(20002 AFT = Jvh. A AAd=,
A} =E(202) DP?Q 24 ==02040)F 238 F Jde vg9 == 9 x5
238 4 Q. 20] AR o AIAQD A HE(200)= FAIA HAG 23k
"oy, 573 é_‘/‘]oﬂ 24 UESZ Al”“(l 0), SpoldE Al~

= (200) 2 AAS ofE Aol g B AHE-1E = @Eoﬂ Aol .
2 o A= o7 doly 2E(7hE, &2A-T1fE dloJg o] wlolH A=A A J% T k. old
OJE] 2Eoj= A 12 (200)9] == }_% 7] e] sht o] HATbssAY derts g
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[0025]

[0026]

[0027]

[0028]

[0029]

+ v
54 AAdE, AEA mEE)E &8 UEND A2B16009] g ST + ok, 24 AR glol,
AgAFE AR AR, AEE(AT, 7D, AGA EE A3 o FeAold) wi AE WENY A

£
2607 AEAGHAL 28 UEND A2l BAskE (dd, ) w2 AEEe]) 1§D F
A, 54 AN, AgATE 22 MENR A=BA0)NA ARE SEaY, 24 WEHY A
g Rl AT ALER CEQOE BAT S U, sht ol HlolEl AReldl AgA s (08 A%
@ vk "AR AP, ¥ BANG NEHE AEAE L ASS =EEQDS 5% AEAE 2 55 A

1=
FAES BUE AHEA mSEQ2)E BE 5 Yt F4E EE oo, ¥ gANd /e AeAE
WA wEEQE HAF AT A8 UENY AZHA60 $554 2e AS4ES BT 5 Ak
54 AR, AR mEQ0DE ASAE AFE AR D A8 WEAY A2BA60)E EFHE U A
so] 2% Aush AW Ak AZA AT flel, AgAE 1EY oF, ZEd A, A An, 4
9, 4, B CR, A4S WA, A3, o, AT, B EE OE 08 ANE TS 5 Qi 54 A
o, A mE02)E AHEAS BAE Aud FEhs sht ol ge oy Adst Bad & Ao 54

AAG R, AREAE mE(202)= sty o] el ol Xel sidd 4 qitt.

B4 Az, A4 =EE0E A6l g Ak A=A A glol, AN FRCHE, dad, s
¥, diEY, B EE RA); WAIECH, dAm, &8 WEAD A29160)3 BAE Yol E E
Y-AB A A Auish BAE A3 WAelE); AEECH, AT, A, AAl, 1§, 2Ex g EE
FEAD T 24 EA AZW60) EE b P-olEeAeld Auish g % Aol fAT 5 Qe A
40K, Ao, 2o sl vine e, gAY AR, M e, FEs B ke el
B AN EE AR ALACHE, dad, 24%, 0EE, 95 AY, wd, clelde], ARl Ex AA);

A & ofoltjoll o]&; ® thE AHg A4, ®= 2 o) oy AlE FETE St 7“1:1 =E
(204)= AHERfell osf AlEgd Al AR EE A WEYH A2E(160)S Edets thddh Alzglel ofF
THE dret gdd vk d=2A AT flo], Al Fr= ojFoly Al st o] el olmA| (A7,
Aol AW HolA o] olmA]); AA(AAW, Fi EE AHA HA); (RLF #HE 5 AE8) WAtolE; A
AR (A, dspis E= ovld F4)0 v HE A4 AR B o)d AHe] oo HEd 23S ¥
shsk o= oty BEA AN dz, 7479 74%,:] E(200)E A4 ==(204)9F #EAE AR sFskE sk o)
diole] AAel ddd = vk, 54 A=, Zhzhe] A4 =2(204)= flol Al sdd = Ut

Lo

O o
i
~

Joll 2, &4 22 (200)004] =Ee ("Z2F Holx"ga & F 9le) fulolAE mdstAY, 1§

2 3¥d"E 4 drk. 229 HolxE 28 UEYA A2E(160)d i TAEH A T
ohomg, =Z2d #HolAl= A3 A (170)9F HHE A3 YAtolEd iiE%
o], 543 &5 0| Pt T2 HolX = EAT R o] A
54 104 w=204)d sdd 4 vk, 22 dFo|Ae= BE Ee JdE9d H
ddd 7 Ak d2ZA AT §lo], AREAF ==(202)= d AREAE 7

dlom, 1% ¢gkow 1E AMIE
2A A flo], A4 w==(204)= 53

O A

AU=E F748 + AG, HAe & 5 AL, 15 A0S ¥LY 5 9
4 % qvh
54 AAdR, 24 mS0)E A3 AZYAT0 g8 EAYE A3 Aol e A40e BdY 5

APe g2 24E FoA 9 =5 S xdst= (dAW, JavaScript, AJAX

L A3 WlolA) wx av)
| o9 AdE, AEsksasAY TE olel® ER tE 35A87bsd AN 13
)

=
sick

¥+ PP =2 +3™
g 5

o}

ALk, dAlZA Ag glo], A3 Y e|X|= spE "Foll", "AIAJA", "AAEF ] (eat)", "FHI|" Ee

2 HAET P %L%er e Agrbsst ofol&s Egte ). A3A A o|XE dEstE AMEAE of
OJZE F shi(dAY, "AAEIZI"NE AEste] PAE FAT ¢ dar, FOIAE AJ2EI(130)°] AFE-AFE]
FAS FAEE HWARE ig YWEYZ AAE(160) 02 FAlstA # ATk, 2 WAIA o] §HE, A

HEAZ AE5(160)2 ARgAbel sidshs AFEAE :==(202) 9 #137F oo« Hi= Aol et A4 =
E(204) Afole] oA (AT, "AAFEIZ" ClA)E AP & dar, skt oo dlolE AEofdl] <A (206)E

2, 24 ZFZ(200)o0A == BL F} o]kl o % (206)] & ME A" 4 9};}. R
= AR (206) = =5 & Alelo #AIE AT F Avk. 54 AR, gA(206)= == A Ako]e]
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[0030]

[0031]

S5S0ol 10-1992118

A SFshs sht o4l deole AAv 42 TPHAL EAT 5 Aok oAZA AT glol, AL AgA
Az AHEATE AL AHEAS] AT T EAS S Ak o7 BAS] Sukste], 28 UENZ A2 (160)
AT 8 A2 AR $4E Ak Az ASA AT 83" s, 28 MENY A2
1(160)& 224 (2000041 AL AHGAS] AHEA =S (20205 A2 A AR wE(202)F DA
AAO6E AT + A3, b ogel HolE Amel(2n)] Ad-rElE AnA AAQ6E 4D T
% 29 ool M, &8 TAE200)E AHEA "ATSE ALg 'B'S] AMEA wmE(202)F Atele] AT AE
B AAQ00F el A S A BT A w0 Aol A7 WAS AT oA
Pk, B BANZE 54 A wE00)E Adsts 54 549 7k 54 o4(200)8 JEsAL
A, B HAAE S mEQ)E AdsHE Ao Had &4

o d=A A glel, oA (206) ATRA, ASHA, Algeltt
A, FER DA, P9/ BA, B8l A, w-3E wA, E o

Mot B Y0 2 o rloorlr i
> >,
ot Ol I"H olt
jue]

>
rﬁr

‘|—‘—r-‘

ER ANGR, AFEAF =E(202)9 AA w=Z(204) Aol o X (206)= AA ==(204)8F TEE A )

AREA =E(202) 2] AREAZE % B4 P9 e S 13 4 o). d2A Ag glo], = 20 =AlE
nrel o], ARgAE AMS "FEoll(like)", "FPS(attended)", "HFPS(played)", "HFHIE
(listened)", "28]#S(cooked)", "ZF#S(worked at)", T "AHAS(vatched)"S& & 4 1, o5 Z+

ojA]= oY A
7] F7Hadd to
A U ESZ) A 2E

Zhe: oA BFdolvt AEEY el seE %Tﬂr A4 ==(204)°] sdets 4-22d 1
7hsdk "A AR ofe] Z(UFE, d7d, RV "AAR" ofo]|F) EE AYrtsd &
favorites)" olo]Z& ¥ 33 4 Qr}. ﬂ}ﬂmzli AHEAE7E o]l ofol s FE S &
(160) Z+7+e] d9joll afjFate AFEAS] d9jol] FHete] "EAZT|" oX] EE AR oAE AEE #
ALk, T g d2ZA A glo], ARRAMAEAR "CME 5 ofZiAlold(Eel 2o fEA A

SPOTIFY)& AM&ste] 54 w=#("Imagine") & &5 & Atk o] A5, &8 WEYZ A|~"(160) A}ﬁx}oﬂ
Aot AFEA w=(202)9 ] ® oo Eg Aol el aW sk Al ==(204) Abolel "HH IS (listened)"
ol X (206) R "AEH S (used)" AA(E 26 TADE AT, AMEAVE 1 =ElE BRI 1 & Al AE
AR RAES BAIE ¢ vk Avrh, 28 HENT A2E160)S =gk ofEg Al A ddets A ==
(204) Arololl A "Bl (played)" oA](206) (% 20 EADE At 54 =#i7t 54 ofEg Aol del o3|
AP ASS TAL 5 Atk o] g, "HAPS(played)" ANA(206)+= &5 2e U (= "Imagine")l
i3l 97 o E Aol A (SPOTIFY) o] Fagt 9o e, & WAANE A& =5(202)9F HA4] ==(204)

ﬂll
Br

>~1
o 12

g ddsks 54 A4S 7R CX(206)F 7lsskAw, & WAAE AREA m=E(202)9 A4 ==(200)F A
Aok dele] Add H4E5 7R oo AAER A (206)F wHdT. A, & WA Gl dAE
FAshs AREAF =2(202)9F 4] =(204) Atole] olAE TwskARt, & WAXME sty ol de] dAE %d
Sk AREAR m=E(202)9F A =E(204) Abole) olAE LRt ]i/ﬂ Ak glel, ol#1(206)= AHEAE &
g AANAM Foka stal AHEEE BT REY 4 vk uike®, E uE olA(206)= AREA =E(202) 9
A =E(204) ARol(= 20 AIE wkel o], ARgAF "E"l 1‘4]‘1 APJ‘”} =(202)% "SPOTIFY"ol thgh 141
w=E(204) Abe])e] Zb EBRSle] #A(EE vl 9 dADE 2d8E 5 AT

AN, 28 WEND A2E160)E 28 2200904 AR w=(202)9 A4 =E(204) Aol el
A0S ARE 5 ATk, AZA AR o), C1F, AAd, A48 FelolE A£(130)9 o) 5
o BeA Bt 55ER JEGACIAS Agdtel) A8t AA-EER AolAE dgshs AL A
A} rgetar ofolze FeekAL Adstel W4 wEQNZ EAF DAL Folge el F Qd,
"Fobf! obol @ AFgAS] FeFoQIE A2E(130)0] -T2 dolAsh BAE AAS At Fobs
Ak HAS WAAE &4 WEQD 2D FASA T 5 Ak T WA Seste], 24 v
E97 A2(160) AFgAsh A4 =S (204) Aole] "Fokh! o 4(206)E EAE Hhsh ol ALgAst wa
f AFgA = (2029 A4 B (204) Aol oA (206)F AT Ak B AANZ, 28 YEFY A
£R(160)€ Bt ool wlolE ZEole] olX(206)8 AFW 4 ATk, KA WAz, A (206)= 54 A
A 9le] estel A8 UEND A=DA0E ol A% FHE + vk dZA A glol, AL AHEA
ARe dzEsAL, 9aE ARSAY, g ELvE, dA200)E AL AR APt A e
(202)sk o131 A4S AFehE AA w=(204) Aol FHR & k. B BANE 54 $HOoE 54 oA

Y

oo ol 2
)
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[0032]

[0033]

[0034]

[0035]

[0036]

S5S0ol 10-1992118

(206)2 FAsh= Ae 7IeskAnt, & BAXE dofo AEd Waor doje] HHI o)X (206)8 FAEsh=

o -
AL e},

v

% 38 24 WESY A2R16000) AAE AFshe AAH FEMYE EART B dole] 2Eo]
(164) (3, "BlE)A(verticals) o]BtnE & 5 Ye)E & 2E1(160)9] AAE AFE & v,
dolel 2Eolol AgE dolel (), 24 o 5 ek, A=A AT
o], California Menlo Park®] Facebook, Inc.ol] ¢Js] Al&¥H+= A4 == digf 10 /le »== 2 o=k
10" Al AAE 748 = Ak, B4, 7Y o8 dolelmolash B tgake] ol Wike ool sy
om wad & Yok dolEuol el 7 e MY W glelai F dlolE el
oo, SEA Y (partitioning) S HlolE|Mo]2e] dalxo] e PPN

lo
o2
rlo
=
oo
O,

30
i)
i)
ful
o
fo 4
i)
4>
1o
>
=
=2

wad 5 q7] R, EMYe £@ doleolag dse 4 % NHHS 4D 4 Ak £3,
dolgmol 2t Heleuolse (EE @) WER Aggond SEddd £ k. 54 A=, dol
ol AA-Eglel Jlukalel EEE 4 AT ol AR shtel AR-Eel dolg AAE 77
BASHs Bae] BElde A48 5 otk 54 AR, 28 YEAY AxR060)e A4 Aol d4 2
soh BAG AA-E ) ANEL Ades 54 HPHoR A4 Aolg AFFonn P4 Aol Sise]
A4 ATE AN F AT NS B AAE 54 gHo ANE AGss A4S LA, B A
ol Aag PAow ANE Ades AL T

= T AT AA Al F7hste], 54 ©lo]
B 2Eols mgh AAd #3k A48 gz dRE AT 5 vk dickew, 54 Ao g 248 1=
A ./;\__ R 7-1]]

54 AAAR, Zh dleld 2Eoj(164)= ZHzbe] dHolE AR (340) M FH4=e] AA-EEY
AAE AeEs FAE & vk AA BY2 d i ARSAE, AL ANE, SHE, wWAA], oME 55,
ool x], ofZejAlold, AMEA-Z R Ho)x], AA-ZRI HolA], ARA T4, 2ve v, Hye, 2
[FE Ee g A B AAd = v HE 2 wAME 54 B9l AAE lestARE, 2 HAA
dofe] Ad3 Bele] AAE ad @, =AM Alg glo], = 3o =AlE AREA MEE (P AR
AT 4 vk AReA HEIZ(PDO A Zhzhe] AbgAr AAl= 22kl 28 vES ] AEA(dAd,
Ad), AR olF R ZEE ARS 2§ g v 24 MESA Al2=R(160)2 7HE o], 91,
;o AEA, BAAE, BA E, AT/ E 55 5, MAAE A S 2ol AHEA Aok &
glol, &= 3ol ZAlE A= wEAP2)S AA
Az AAs 28 dEAA A=E(160) Al
& 4 EN AEH(160) 7hE AR AR
AR, ANES Fobsls AHEAN, Fotad] Fo, AWME, AWMES] T, A S 2ol Al
1 ARES AAE HEEEP2)A AZE = dvk. dzZAM AR glo], AR WEIA(P3)S AR
tesh g2 o mYo] Bl AADE AFD 5 vk AR MEE(P3)Cl AgE 7t
A& 2FS 5 vk, =3, 248 UENA A=5(160)2 7HE AE A8,
A, Aol Bas = AFEAE, ARLE Folshs AREAE, AHE S o] AR AA|ek #E
EAP3)o] A 5 Aok, 54 AAdR, 7} doly Akol= Hi dHolE A (340)
A Aot dHE ARE AFS=S A48 5 v

%
H ARE AMEA HEACPDY AT & gtk o=
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[0037]

[0038]

[0039]

[0040]

SE2535 10-1992118
FAE 4 Q). PHP Z2A|2~(310)v &2 WESNZ A2=8"(160)9] sty o] 49 AW (162)d 93l TAEx«E
sty ol AFY ZEAAE XSS 4 Q. HA Hdoge A UEYH AI2EI(160) (e A3R; Al~H
(170))¢] AFeA} w thE ZaAxo o8] PIP ZaEA~A8 Ay 8AE o = 3xstg dojo &
AT},
Qi g A Hojo gk ¢ B2 AEE FxE 77 F3HE 20124 79 279X R 299 vEEHEY
A13/560212%, 2012 7€ 274A2 949 P53 EY A13/560901%, 2012 12€ 21€4A=2 &% v+
E3 &Y A13/723861% % 2013 49Y 254X 2 EQFH vIESEY A|13/8701135 oA FlE 4= ).

rir

%4t vl 28 MEQZY A9 WS mARG. 54 AN, g4t §iES A9 o
450)% dete] 28 MEND A=R(160)0] AelE AZS F vk, vkl 24 VEARe) AgAE £3)
7 3

= =
I-EHl S AXets @2 £ E AN <Xl Al

"AA Ao (search query)"gtal AZAIA = AA i AA-EFY sto.
24 gl A4 UEYIS #dbe 54 Aduz= AF(olst, "AA") HEe A'E-AA-e (o] %,
"AA-EG ) (W, AREAE, A, feelA], ofF HHlx e ghas)S AN 5 v doe HAE A
o4 4 i (s o] n-ade XFF F 3Ue=) st o] FAES IS ¢ . B, AREAE
v Hojm AR wiR|sh=s Ad WESA AJAT(160)9] AAE HASES sk ol wAks x§el
© 499 EAEE do] d=U50)E 4EE F vk, olF, &4 WENH A=H(160)S HoE wiXde A
AE AEstes sh o) de] HEA(164) S HAT 5 Aok, A4 AL v A4 daesE ARkl
ofell Zlwbek HAS Adsta HA Aoje] ddd sl MY w2 AAE(AAW, ARA-ZEE HolA],
Alz=-223 do]x] HEi= 9f glan)s sk A4 das A4S = dvk. AAS Ads] A, AR
A AN AoE dEe A dojor ST 4 gn. SHoeR, HA dxle spEHeR "y At
a0 Y ZEHor A Ao digehs A Austoldta & 4 gl A Feojek ddd vheAd
ol = skt oo dasg AEE & vk AEE AAls A7 &2 2YE 248 (5, AREA =E(202),
24 =E2(204), A(206)), Z2 Holx], o]F oA HEi= o]59] oo 2g¢E xIT 4 vk 24
UEAZD A&5(160)2 ol Ade AAld et A4 2das 71k AA-23 fQHolx& A4 5
A=A oA S AREAIAl S 4 stk 5 AAldE, A4 <2 O g 22l 248 HESY
Ao dEE AAR AT ¢ gl au, 54 Az, A A 7FE A3 AIAR(170), IE eIy
4= o= §] EE e A Aol Z2 ThE A2EN #HEE AAES =1 JAT £ Qv HF 2
FAME 54 BAeR 248 UEYY A&E160)] dosts As Vs, & BAAE dole HAd
WAoo A8 UEH A2=g(160)d dofshs AS awgtt

A e 2 AN Aol Beste], A AANGES FXE A7 SFEE 2006 8€E 1192 Sd9E v=
E3]& 9 A11/503093%, 2010 4€ 19Ux2 EU" A12/763162%, 2010 12¢€ 2294xt2 EHUd w553
=49 A12/9770275, 20100 129 23UAE E9E "5 EY A12/978265%, 2012 7Y 23UAE E9d
A|13/556072%. B 2012 129 31YUAE EU¥ "5 EFY A13/73210150] 7HAH= skt o] de] Al~E,

ATAE, FHLE, V%, PH, BF EE @A 0143 F Ak

54 AAldz, 24 WEND AAE160)E HolH 2Eo|(164)o Add Ao A4 Hae/oAE FEAA
oux A Ao Azls FAE # Avk. 28 HEYST AAF(160)0] Aol SHEdte] dlojE AEo]
(

(160 2% AAE A4 o, AAE (00, A7 o€l QegH Aol nd Q) AR v
AR AH-05 wE AH-29d Jwetel AAE S k. 0¥, BE dolg AEol(l6)RYH AAH
AR 28 WEQD A2600 la (alan), Aelo] tig By, s8-TE AW, s8R oY

, =

std 4 Qlor, o HF-HF Ee FHF-THe oF 29
: A g AAsted AeE o ey,
Al 2E(160) 0] HlolE AEo|(164)2F

=)
24 YEYH A2v(160)°] EF

of A= 22 HEND AI=R160)el o Hastem, &9l 57)¢]
1 A}

9059 AA-298 4 AAED 5 ek old EEAsE S

A-z2917h 24 MEQR A=BA60)6] o8] 2R AF-w9ol o sl WA g #E 5 ok o
g B &8 UEND AZPA0E delol Suste]l A o A A3E A4 A AN Bast
Qe WA AAe] 55 FaAd £ dvh st ool dolg ZEel(16he A AR A FH-H5E
PN Slal, 22 dEND 21600 A tF A4 AnE Age] A6 HolE 280l (164)
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[0044]

[0045]

=50 10-1992118

omn

gz Qhe s A AAE 7F A¢le] ¥ (natural-language syntax) 22 A HCE, o]l Fxsiw A
o= ATl AREAAl AAE 4 Qldl, ATl ARSARE ol Aed Jrxstd Aort 248 UENA
Al =B (160) el o8l ds ook S FAlsteE Fxstd do] ToAM AEE 5 k. & 5a-5bi (thE HA
g el AREA IEH|o]l 27t Thsstriete) deo] HBE(450) W vhdE dA Al BAE Ho] Bl =gt
w37 (400) 0 SHske] AdE thdd FxsheE Ao)E EAIGY. AREAte] HAE Aojo] Sitate] AQtEE

z3te Aos AFFgorH, 248 WEYHY A2E(160)S A8-TIZ £A43 Y3 -T2 9]
WAE 7122 &8 2HZ00) B HHE 8425 HANeES 2ol &8 UHE]AS] ARRARECdA w¢-
AR WS Aled 5 lu. Fxstd o o ARAE 54 oA BleR 248 1 £(200)0

o)
i

¢

A ER SN A AAEE ANE QA AF 5 o PRsd Ao Al ARl a8
F A3 =80 duDd (184, EYIAE S GozAd= X2ALE B) HgAol - 9
G, o71A AL AHEAE ofF 249 AWAE AAHES AU WS A8G & Aok B @A /1%
S azan Ao A8 A0 U T ANE ARE HUE 22 ed9) 24 UENLY ABAE
e 7, R 28-TAE ansh Adze] BAE V2R £l 248 YEJARNY 1 ANz Ay Q)
G A S A B B /RS G0 D76 G duk RS AE LRI E AL 52
WHow B4 Prad Ao A AS LT ¥ sasb7t BASAR, B gAML Qele 4ag
Howm qole A4 PxiH dole Adee AL T AT

54 A, &8 MEFY AZBA60E (AL AR mEonel Agshe) A8FA/AL AR

HFxstd 92E Hdojg F208 4 Uy, d2ZA] Agk glo], Al AREAE: (1) Al AREAR] 1& JT
(first-degree friends)©]aL; (2) Stanford University®} #HATF=(F, AFEAF ==(202)F &l "Stanford"ol
Fate A4 ==(204)9 oA (206)e] o3 AZ4H), thE AHEAES AR & F Uk o]F, Al A}
S2E= & 5a-5dol] =A]E vbe} Zo] ¥lAE Ao "friends stanford"ES 29 AE(450)] ¥HET £ . A
o] F0l AlgA}7} ol HAE HolE Heo| A (450)0 YJHEH, 28 UENH A28 (160)S =F-tf
(400)ll Z=AlE wle} o] AQbE = ket FxstdE doE AT 5 drk. B BAAMAA AEHE
o]y v tzslE "HAE 1194% Ae27F dEe g dAEYolgla s, BE BAE Aol ¥F

WA EAY, G digte] FxstE 4 vk, gy, 92E Zoe giAE AE-TaFE 84
Oq T3] AR &GS Aoty &, @ U2E Aol YARE EA AE-TE Q4 gtk v
2 (embedded references)E& XE3FA Z-& Aoty wepA], 2 A A AMEE= vfe} o], Fx
o= 54 AA-aEx 84 g3 dydxE E"Z‘ﬂu Aol g s, A4 qzlo] AHE 94E 7%
A A ’3H-zr5}. At7E, 92 ZHol= 2 Aol iR (formal query syntax)oll thale] B]FZ3}E
ATk, &, "9 HAE Aoj= HIEA] 7\3*—‘1 Ao o] vtz Aeriest Ao WHe ¥ud IQg
(oA, E—“.iE Aol "friends stanford":E A4 I do|EHo]2d A HAoE AgdE & 9= A9
"intersect (school(Stanford University), friends(me)"Z 63”3}5:—% FdE & b, HE 2 PAA
Aoz B4 Hdog FAlste S Ve AT, = WAA

= g
Aekes Ae gt

54 AdAdz, &8 MEAT

A)EEE AE b
2~ 2~ 5‘_1_

o 2P

i rF oR rfr @ o o &Looh Moomy I

ol 2 2 T oHo
&

g o
4> 4>

o m o ¥ O
o
=)

i ox

& q

Al 2=81(160)2 3hvt o]de] n-aflEs A EE Al AFSAHS, ATl AR
2E Aoj(wsh, 7tds] A Aejgtuk $HE T & vk, 4, n-2¥
2 2o AEAe HAE FgoA 94 AlF29] nil ofe]glEo|t}. ofolgle BAE k= e AlF
2ol A 9] %X}(Characters), ﬁ:(phonemes), S (syllables), <AH(letters), ©@ol(words), 7]¥ *F(base
pairs), F-7FAHprefixes) He thE A¥E7bse ofoldld & Stk -1 AoFd AR 4= st
ool g2E FAHZA, =&, A F)E EFE + dnk. A7) 19 -3 RS "y 2 ¥ (unigram) "ol &
g a1, Z7] 29] n-1L "wlo] 1M (bigram)" E= "tho] L (digram)"olgt & 4 glow, A7) 39 n-1H
< "Egto]af(trigram)"olgt & F U= Folth. Ao - Ho|Fl AMEARFE FAEH H2E H9
ZHEE st o] FES ¥3s & k. 5 AAdER, e n-ae Al AFEAE 48 EAE (A
o, st ol e B2E FAh) S X £ Utk g 2A AT glo], A8 WENT A="(160)2 th59 n-1
e AHEEE HAE o] "friends stanford"& I/d& 4~ v} friends; stanford; friends stanford.
T oE d2ZA A glol, Ad UEYT AI2RI(160) thEe] n-13S A ES H2E Aol "friends in
palo alto"S 348 & 9lt}: friends: in; palo; alto; friends in: in palo; palo alto; friend in palo:
in palo also: friends in palo alto. 573 AAld=z, Z}7}9] n_lalp_ HAE oz EE oA AP nrl
ofol®l& X3 4 g}, HF 2 gAAe 54 BAoR B4 AogE wste AS VIestARE, 2 wHAA

=
Eogele] Hag WHoR o] AAY A HASHE AL weFTh 84 AF % AN Ao g

g

rl
mlo o
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[0046]

[0047]

[0048]

[0049]

S5S0ol 10-1992118

22 47 B¥HE: 201249 79 23UAR EUE M5 EY A13/5560725 2
H uREHEY A13/73210150] MAEHE b o
& B dAE ol 5 Ut

el Al=El, HEPE,

54 AAeR, 28 UENY 2D st o] FRaE delE AT & k. Frid Aot
2y muel sht olgel el o8 U4E Ado] BAAS JxE & & dvh. Ao TxsE del: 9
G ool AME wE EE s ool AME o1 (2009 e ARNAAE wFgE & A, oA Bele ¢
2aE Aol A2 MEND AAWA600] ARE A4S LE202) % A 2065 AAHAG B
d AWEE PAgoR Setel &8 UEQIOCH, Y, Z2a delA)e] B dis L AUxE Y
a Vi3

Wk = A e Ak dEA AE glel, ¥AE H9 "show me friends of my
girlfriend"ol S$E3lo], A28 UEYA A2¥(160)2 F+x38 29 "Friends of Stephanie"E AT 4= 9l
3, o7 Frx3tE A2l "Friends" ¥ "Stephanie't 5 AA-IY X Q44 dEstE @0t}
"Stephanie"o] e dHHHALE 54 AFEA =E2(202)00 Bt A (o]w], AE UENT A=8(160)2 A
427 "Stephanie"oll W3E AFEA ==(202)°] HEFEE -2 "my girlfriend"E FA L), "Friends"dl
gk gHdss 2 AR =E(202)F ve AREAN :=E(202)¢ AZstE "HF-ERS] ol A(206) (5
"Stephanie"®] 1& 217-¢} AA3t= oA (206))] Fert. Fxstd doJE AT o, &8 UEYTH A~H
(160)2 "Stephanie"ol |Fat= AR =E(202)¢F "HF"-EFY] oA (206) 2 AAH = it o]t AMEAF =
E(202)8 AEE ¢ Qg & OgE =24 A §lo], HAE A9 "friends who like facebook"ell -§-&3}e,
24 JEYH A2¥(160) Fx3tE Aol "Friends who like Facebook"E AAE 4= dom, Fx3wd #H
W "Friends", "like" @ "Facebook" =gt wie} o] BA AH-THZ Q4 (5, "friend"-EFY oA
(206), "like"-EB}Y] ol #1(206) 2 3]A} "Facebook'oll @3t A w=E(204))°] HFete dFHHWEEolT
= B gaxe 54 e r B4 Fxstd doE ANt AS ZlEstA T, B gaAs doe H 4
Froz Jojo HAs Fx3E Ho|E M= AS uy ).

AN R, 24 UESD A2=8(160) HoFd AMARRE Fx3tE Ho F 3 il
Atk FAE FxIE HooA FxEHE =t H A= 747 duYE == 9 dEE oAt
Atk el @A AlE glo], AeojFl ARgAte]l Feto]dE FA(130)ellA § HeEke-A(132)= = 5
wfet @01 EE-th w300 FAHE TxokE Aog gaZyeld & Jud, ofF AgAE A
A7F 24 WEYST A2='(160)0] AYstd ddks 54 Fxstd doE FASHER (d7d, @ed] vHE
g 7] §jgsted) 2EsiAY Aed & k. 54 Fxste dojg Ausid, Abgte] Fbeldd
FA(130)2 22 WEYA Axe(160)0] Aud Fxstd 45 AP E%é}ﬂ AAE oo
54 FxsbE oo Aug $dke AL JEsAR, B wAME e H4
A9 Fxste dele) dEe Fashe

TxeE A4 Aole] g@ o Be Yrte Fx2 247 FREE 2012d 79 23942 2989 MF58E9 A4
13/556072%., 2012 11¢¥ 12972 99 nIF53]E9 A113/6746955 2 2012 12€ 319#2 &4 v|=
E31&¢ A113/731866% 04 gl = Q.

%

e

s
=

o

T
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29

4y A e

rsh rke (m
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>
>
Ir
[
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lo
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54 AR, 24 UEAD A2='(160) Dol AR FalE do(odn, 89iE Hdo| =
z3td Aol 7lutstol Ho] WHs AT ¢ vk Feo WH2 olF 4Ad UEAA AAE(160)9] HolH
2E0](164) W AAEl tig HAol Akgd 5 vk, 54 AAdE, 2o ¥E2 28 HENAD A=R(16
0)¢] st} ool HolE ~Eo] Hi= WE[ZH] et A dHAs AR AAS fl&) Aed 5+ o 29
W sk ol el Hef Aloke xFE o dnk. A7) Ao Aok v darElFel o7 deje] wdl 7]
ghsto] A8 UESA AI2E(160) ] o A8E 4 dvh. Zhzbe] Feof Aok 54 AA-Eldl e e
T Atk 54 AAdE, o Wy 7154 wd(symbolic expression) E& s-x @] Ho AkS ¥ 5

gk, 24 YEYT A|2=E(160)2 F+Z3E A9 "Photos I like"E Z<el ®# (photos_liked_by:<me>)= I}
Al Ak, Aol ¥H (photos_liked_by:<me>)2> A9 &}fe] A#-E}Y(result-type)= 7F (5, A9
A AFEAF sEste <me>R1) AMEAZE Folshe ARGl dig o E YERITE. Z Aok oY) /‘”‘é a

il
b

iz ARy, 54 =2y mE-Elel tid 2% Ee 54 oAy clA-Eldt dZE e oid
274, AA Ak, 54 AA = AA-Edel Wi 24), A Ak, 54 A Aok &
dd A == A2 JdZ dEE dig 8F), uE A Aks e ols dod £2¢E ¢S
Aok, 54 Az, Ao ¥R HFol % AAE £ & o A= &8 292000 W 54 =2
e o de 4, HAFole &4 THZ200)00 54 meok Adsks 54 oA (206) E= (54 Bl



[0050]

[0051]
[0052]
[0053]

[0054]

[0055]

[0056]

S5S0ol 10-1992118

AE FAISHE) oA-ERS)el teE & Atk A=A A glo], A WH (pages_liked_by:<user>)& %
pages_liked_by @ A <user>E F&3ic}. ]E%%mﬂﬁ%5%§%“

ZlEstA Ry, 2 HAAE oo HAg wAow ¢loje] A . 54
Ald 2, A4 U EHYT] A|2®(160)2 "weak and"(WAND) X+ "strong or" AAFAH(SOR)E EgsteE do W
S A 4= k. WAND 2 SOR ko] tidh ¢ e AHE AZxE E9EE 20129 7¢9 27UAE £99
F535]& Y A13/560901% B 2013\ 59 3YAE EH A13/8870495 oA &let 4= St}

4 ANdR, Ao gEe Adste AeRE B duege shl oldel By-d4 v
stk wH-24 stehulEs AEARRE FAE 54 wee] Aol dg Ao Wae Ayshs
@ 5 ok Hg-44 setlEE A 549 o Hold AR (16)ZFEH AMEE S4E A

e 5ol AAe] U S4H o) Aol Ak e Ao BHS Ak AN 54T 5 Atk
L S-dA sebelE s AAsEelol st A B % oldssolol s wEA6)Y BHY/FE 5
ek, Asg Zzkel MEAA6)E B, -84 shelEe 4 e A6 EYE PaE Ade
2 =43 5 Aok A=A AT o, AN Aol A kais'ol Sware], 24 WEND A2E(160)S o)

=
o Aol BHe YT + Uk

H oo mx o 9 i

k)
il
4
o
%

go 4y » JN Lo o v Jm
, dn ¥

—~
=
=
(e
—~
=
o
=
[¢]
W‘_
o
@
-

(OR friends_of: (friends_of: <me>): num_to_score: 50)

(OR pages: <>: num_to_score: 25)).

[*]

=

18 Ao Hee A1 A9 Ak (R friends_of: (friends_of: <me>): num_to_score: 50)< Ed3slm | o)==
A UEST A2=E(160)°] AR MEIA(164)0] HA=ste] FAE "kais"oll miX|EtE ALFQl AREAFS
19801 H99 ARRAE o A9 5018 AAE NS =S AT A2 Ao Ak (0R pages: <>t
num_to_score: 25)< 424 UESA A|2®H(160)°0] HHo]A] HEZA(164)0] MA|~3te] EAFE "kais"ol ®iX] s}
= HolAE Fa A9 2578 ARE AMSEF AAFT. 28y, old ZrAlAE FEe o AN ARE
s el 24 MEYT A2E(160)0] 54 AA-Etde 2k 7“%4]2 AAgol gttt HlE&AYd
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