Fese 1 ==y

£ 15
« ElieiFlEERE

FATNEN NS ARFTARD, B SAMPRAA I T i . X2 N A A
TR H TR 5R, EARIED L, e MR ENTE RS, DEEFHbYR
(EREE i

NI, FATRERGE N 5115

° (Graph) : M 22H, MMk, LT HAMRKPHIE, FaSMEAR
R @BTRE A %,
® [Ei® (Graph theory) : ft2ZHE®, LM&EfT. KFTHNB LB E AT

], FAHBEHIEE (Flhe: Neodj 5 ) 8977 A MARH,
® ¥EE (Database) : N4 RFIAY K64 F AL A&, A B TR A TRE 497
B iR SE LA e 3R &

BN ARALIRA TR T

Neodj 3.x R FIERIFHSE

EAEFFRAE S “B (Graph) 7 XA 2R, HS URATREEARTAR. FHL
E, REEN (RANZRR, SURATRASERIAS. ) HRiHEN 83 JiE
(pie charts) . IR (bar charts) . EJ¥ (graphics) %%, XLLHBAZIRATAUEHIE.

APHER N AR RE—IE, BRI I FRIG D
3, ERFRIEBECIRE b, RIEAEFE R4 RAEME. AU RER R A ESE
BAF AT B BB E A O AIR, EA BRI S — A ST EX AW T .

B B AW ? Ny 7 RIZEXA @, A2 7 IAHCHR PR 5. Ehs b —
MEEEEHMES, H ORI A 13 L BUE ZOR G AR « Wb (Leonhard Euler) %R
W Ak B A e — AN 2 1 A, ROSRATTEAE B i i B JE i 28 -E M ) (Seven Bridges
of Konigsberg) , 1%In @R 25 7 B o

BF )6 W7 B8 Y I 2 I A B A T B AR R AN SRR R e g, A R TR
B, ATREMSLRsE ], RS A MK FilE R ER e, RATsesHAR, AT
ERFRVEM B THEE . WM/ A e Wi tg i N AP, AR RTE R T — AN
5, Y Kneiphof. MIMAEIR T 205X (idy Av By C M D), & XIS H-CHEMAHE
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HE ralbE N ay by e dyoes TR , W 1-1 iR,

7
[ ]
°
]

X AR AT A AN TR R K.
)RR R WA IR T, AMAE AR, FidsE— AR, bh—k,

1-1 FERRHFLAE 1736 S A8 S0 5 1% ) R 13

Lommment: Aoz SosTme KU TBAVIT p. 195

B 1-1 1736 SFRRFAE A SO % A S 5 A

AR b, IR —AFARAE, AL A A 3G H 8 (knight's ride problem) i€
1T (traveling salesman problem) %5, IFERARFRA L& —ANEH WMERIIES, SR,
TEI, AT A B R et o) N 2T AR — BN TR] o ELBIBRBL BN, R A ] R Y 1
—PhAER S E I EC TR, A S LR R .

BRI 1 LR PR 2
® U, WIFRRAMEGM RN E T HERMAZNFEA (hALMRE AT S TH R

B 697 463442, B RBERE L TR I —LHBETFAENRT, BAREORR
AR EIR,. HEEAR) , mAAARRG T X, AR A, st R BRAEATHR,
KA M IR I P AR AER . 2V AR R, KREGEZHET R PG4
R y—friE b, BT b, FRIEG B AR A EMFRFAE, 2T
FF2, F—FZHRAUATILE:

> IR A SR K

> IR A R R

i, AMPFEARARAT —NTLTREFA, PR E—KE”, LEHGE
N B 1-2 Fr T

Bl 12 f A B R Je 3 L )t

HOR, BRAEHAF T ik B A B T A 9 AR R b, AR AR T XANER. BR3E a9
HARE S, doRBEFRAERT RS, LA
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S 5RMIRTT VIS R IR P GG AT — AN FF 44 .

SoIR BT R IR, aEDL, SN F T — EAFERT 69— R K.
REZFE RIS B, BIFFHART G RE XK.

wE, FAERT D —NRRE K.

Rk, BRI, 25— D AIEE A X
AT A SR R T F) oAt X35 CEA A T 56 Bar

MK SRR YO TR //
ANX S0 A (B0 A B 1 1 55— A IR /)ﬁ&//
AN, BENELE AT F L s
S R I [ S 0 B 1) s e o r,f;" o o ss
HARRBRNE L, AR R, %k‘z%j \\ &

B R . O Tl EF e i R 0 & — R 4
—I, Eﬁiﬁﬂfﬂﬁ37Eﬁ%@ﬁﬁﬂ@iﬁﬁ%i&ﬁﬁ‘*$¢3F?ﬁﬁﬁ
B TR ST T % XK P () 13 Tl 2 B 13 fibS Bk
THERREE W 1-3 R,
Xl Whr el g ok 35 44 1) “ SRR BB -E el o i i Uk W T AR AR X 30 A 1 AL
JEERE,  ANTTTUEBH 1 12080 1) 2 AN TTRER . W R B3 — Jedfy, whor BRI ge, (HAE
I IR T A G R R 2 eV R “BRRIATE (Eulerian Walk) 7 Y,
W Bk, BRbAE 7S Rk R R AR R A ENE, R -AE
BRESCIL WK ATE” , DAE FA BN ET T AL, A (8] T BT b AU R
MMEZ, BRI 2 A S 3 R RN, S SRR i AH B
RAMATEAL, 8 LT 4Rk
o Nk, FPAT@mARE et B R EAR: FFPAFTARAAE (vertices) , mAKND XA
$AEFE P, tb4de Neodj, B HARA T & (nodes) .

O P EZMAgEE: KFPMHRAL (edges) , mMAFHFARAKZ (relationships) .

® Tl XAAMLEBMR—ANE: FEERGEZIAF, FlwiEiEE /T e
BHHRZAE) sRTUAHE T k. F% L EZHAA050 8 AR

E%ﬁﬂééﬁ TH, @SR T R, IERCRE B R S e B
BRI, 8 HEFRZ B .

Y V V V

6’%,

EERIEX A

E e 42 K St N LN P (RS 7 b | S SR N0 T I 5 DT T e w7 2 TP S
AR BAA R R R BE R, K — AN AERRE RS HEHEY], IEEHSZ R, AT
R
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® FBEREFIENZALZEGXEZ.
® R LiEMEFEikkRM.

GITEAMFE AL, BB FE_E IR U T E 2R, ARSI

F—HR Iy

FEX TR, A2 AR EEARA T, WK 1-4 k.

A N

7
i {
1 f - ' ¥
% / u
\\ o \\ T
e o -
Balaban 10-cage Balaban 11-cage Bidiakis cube Brinkmann graph Bull graph
.
A e
- N T
ot
Butterfly graph Chviétal graph Diamond graph Ddrer graph Elingham-Horton S4-graph
»
/ -
.
. .l
/ .: N < e
e
- -
]
Elingnam—Horon ¥8-graph Errera graph Framilin graph Frucht graph Goldrer—Harary graph
P oy . »
_-"_ Py 5
o H « w .

Harries graph

= "l
- k i -
v
Halt grapn Haortan graph
M
W
o . ~— —
x % /
J "l\ r'l \ ll|l
Sos ke \ / \”.
b4 3 . .

Meredith graph Moser spindle
T — -
Q\ o
i it Dt
=1
i —
] . o
Tutte's fragment Tutte graph Young—-Fibonacci graph Wagner graph Wiener—Araya graph

1-4
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F1E ELMBUIRE

Blig, 2R EEMEE, U — MR AR E) 2 RS0 s,
A fif vl 7 — SRR A B S M. A, ERAE B EIEN A S RIRREK
TCH BB E R 77 (B A ERR R AUR AT D

Dk, 3 PB4 — L R A DG I AL 40U, (BN R A, ARSI 65 IR 51 R
ARBEFIA BN ELEET, FEXTEEERE (W1 Neodj) 7AW IE IR,

121 #HEFMAR

TRELLLET, AATsk S 2 a2 A SEAH BAE FH 877 O SR 25 5 38 X 2 07 2OR$fiik .
RANEGNATACIE, B REAE LA, BRI AL XA AR A 28 A AT i b 1
FE RGP A B AN o R IX A B A R R AT S, R S A AR A BR N IS5 B
VAW, DLRCRE 8 BN R 7 B DA 5 o B AEZR AL AT 2 R B, 3R DL I Ry 2k
At NI A LS R T — N M. 14 Google. Facebook. Twitter. LinkedIn Z§1F
ZAFECA M TAEF LRSS )1, BETENH RS, XERGEUKFS8H A NE
b, FEMRAR S 7T BRAT H & AT B 1-5 Z2IRAEMHE (LinkedIn) M A #L4L 23

1-5 Rik ™MARZMA I
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1.2.2 H¥F#HR

WHEER IS BRAAE . 1XSERR R — R RS B S A 8 7 xR 21 i 0 S
Fo [FRE, TEAEMEESUE, WEARN RS SAE, Vs CGEA. 27 BRE UK
BT AE BARE F BT DA B SRR i R AT IR, X AR T R 2 It b . fEAR IR
(metabolic pathways, WK 1-6 FrRB NEFBRARR RS , EE BT THNEA RS R)
FHEAEH . fEZE A4S (metaproteomics, M EHIRIRE IS A AT H, #F
FEN G T AR PR 0T A2 Wfer AR AR, DRI T S b iz ik & B I A%

o

K 1-6  ANZHRRACHEE

1.2.3 HENMRZE

BRI — e AL R 11 . R E 51 SR AR 19 20 i SR alt P T fid ok ik g% 1R 5 )
@, NG, WEFENAIFERER T Z2EH, 5w LSH . MESEH., ER
4. UML &, Sk A ARk o trss . Fims H—A> UML BB, WK 1-7.
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B 1-7 UML E7=fl

AT — MBI RO R B R DL, B AF TAREIT AT DA B Wb o #r R e e
(RIAAXF 28 G HAh A8 20 MR BURE M . A SRIEACES I — B8 1 G fln, — MREREXN R
Cobject) M A 44, MM Sk T DU AA i D) A RGT I, LR H LAt 2 5 mi 4 25

(class) o

1.24 REE)R

WER G (flow problems) , WA A (maximum flow problems) , 2B
XA HEEG N, e b, AWRITT R E2 — AN ), 3 B e BN
SRR R AR WNESEY, A (TS0 ORI MEER, KFR ) %
FrERE. Flan, RGNS, RIS, i g, G501k 24 55 2 S & p 4,
T AE IR [ Bt b85S R AR 1-8 A http://enipedia.tudelft.nl/P4 3k _FFEAL 240
TS,
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B 1-8 i1l

Bk, MRMEETH TSR KIURS. $E4Er it ). S KYEEN
KI5 2 17 L

1.2.5 BRI

Z ATV )\ 20 R o (1 2FJE S O L, SEBs b — A AR A R B3 A2 )

(route planning/pathfinding problem) . 4K, W% KN HFLF 7850 F H B A L E LR E FLRE
11, AT A 2R R HEE R T B W AT S R E . B 19—

e B
@ RoAD
20 )

(pistance: 15}
{Distance: 20} @

(¢]
{Distance: 20} k)

{population: 250000} @

{Distance: 35 {Distance: 45}

3o
{Distance: 30)

{population: 1100000}

[AVMHOIHT]

%/ |{Distance: 20}

P 1-9 A BP0 A L T B ATk 2 B PRI i B A LR 7 41
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IR — TR AR BRG] BUE R RN MR IS AR S — T, &
CSSELNPINCE

® IR FTA T A 6934 K.
O RMTARL, RATREFHEFLAK, BT, ESH. KA. ZRIEHK
. REF.

K MR SRR B 75 2 0m iR LA R 2 4 R

® Dikstra BiA: X2 —ARA L6 HE, THTIHABFRANT L0069 K42 A
3542, B ETRPRE KA.

® A* (A-star) EjkA: Dijkstra Fiked—ANEAr, HH B LXK LA BTN & 42 343
Bk, 4 AFELNBAEQEBZEN, FIAREGE| AT HFGRART] FAEAHE
WIS, FT B R HARN R IR Y RE A AN FTIT AR (past path) FfEK
E&12 (future path ) =T fE49 744 .

WRIGP R OGS R 5 I EE G AH E EOR, AR KSR 3RS AN R IR 8CR

126 MTI#¥ZE

ARART— A S B R 1) S, WM S 5 1, #TC T aE S 2 Bt b s ok, Al
5 iz Bl 5% ——PageRank. PageRank Sl —MES%, 1 1996 4F th 43 Al A
B oo AT AEIHAR R R WK, FH DASRAS S A ) I DT R A SR o o TR 858 1045 FLIBC I L0
AR TH (Bl Lycos. AltaVista %5) BIANATME, B4 %&umMH Rk 7 — M HEIEF T
F P9 T4 %R 7 3

K 1-10 v PageRank K7 %,

PageRank

K 1-10 PageRank

JEAT 2R TR AR AR R G EREAT R UL, (H A SR e Ae 73X — ik, AMUOR-IE R

9
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SR, ELX AN [ X D ) R B R AT AR )T . PageRank AN ERELA I 7R 2 HoAt 5
EHBCE M T R, AT RER RO EE, OV RZHO T KRR B HAb R 5T
BONBERE,  ANTRT DL o3 X 0T 2 TR R R R 45 U AT 7. FL LR W] T PageRank
FOEME N AN FAOH I SL e bk 1 P — 28 RO BRIAUAT I R 513, IR
WHRIERRA E AL 7 — AP [, FL R N B AR O, A AT AT A O
farey

B, FATEST T BB T S AR, T TR 2 RS TR DU B a1
RGBS Neodj B P 2 18] R PRI AR AR 2= 5

TR — A D EANHUT AR

o HLRMIEENT T,
o EEABMBIEG TR ik, QiEH N0 FAEIE A, NoSQL. B AE &+,
®  HRIEF G 5 KB AR

TR A S5 5] B E A

EET=1
B5

MASMELEAUE, B PMRIEEX EMEEEERERE RN =41, BNENE
(Charles Babbage) KIZH—NEHMERITH RS (Oibl, EIEFHFRTESR , BAT—
BINNTHENL T A M2 ohae, AT s B JEEAF SR BdE . Ha2, Harx
XA WAFEAE R T — A6 38 IR BEVe 2 FRATTUE 0 s o B 2 A 4 g 2

AT RV E — . Bl P mT DL e SO AR B G . AR ITE R
B EA T E - NEH ARG, LU 7R A AR I T SO A6 vk, efsgbs BIRRE
X EHE R IBUEATSLp e, A EREIEREM RS, | X ki, SUREEHE RS
(T#x DBMS) MEIAR M5 & — A B E TRV . RGN T H P o] WA
PS5 EAE 8], ATIFE R AR R SR, JHRA X AR B TR =L %
SRl T

SR, BATENIE, THENL I BOT R A EEEE .. A, RZBHEOHENEEHRAE,
XM N A 2L L e g, @E AT RERF T BHEMZ AT
HEIAEEERAE . V2 REMRGEE W FLR T R R T R 58 pldi A AU S A7 R AR B
Jak, THENLRGEHMMNXLEEBL Z . AERRASHEARBEL K.

ERE R WAZIT M SR G, EWFRATHT AN, i 80 S B R ST R E LT
JR PRI AR 1 K

0 HHEMNMALIETR ENHn,
® ITHNAAZINT —RE, £20H% 60 FKFTHHINT A5 F A% E (Direct
Access memory, —#F LR K B #Ew X F ILF R 955 ) .

10
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SR R AT —Fh 2 i B P B R SRR L B AR BN RIER X
EREEEE ARG IAE 20 L 60 FA, HARER IR BOAA & B HE MR
X

Ha e T AR G ZE DR IR FE T 20 28 UR =4 E 2B B

® FAL¥3E % (Navigational databases )
® XZAEE
® NoSQL #4& %

TN FRATTHE 2 ) A 28 R B P — e AR, DA SO T A e BN R 2
Neodj, XA RAFEIERFH,

1.3.1 SEEE

ST 2 B R G e AL A tE LR XA R B« E2## 2 (Charles Bachman) JF&
(), At 7 B A ik () T S SRR A B LA Ry @R Rk T T REEE . MR T —
PR BT CRIeF BB R REB Y. KM HIT R %800 E X
THHR R SR IEE i BF2E (Z0E 1-11) , HEdRSasie A8 205 Y
7. (graph-like fashion) #H1EL.

Customer1 Customer? Customer
/ \ / Customer - order Customer -order

Order 1 Order 3 Order 4 set2 settype @
Customer-order
t1
i Order 5 Order
Order 2
Expanded diagram Bachman diagram
(longhand representation) (shorthand representation)

H1-11 BEff2rER

XK (diagrams) REHEFEEHAGAE A, R RUIR R S 1 08 H K
RISEAGERE o WLIR KR A0 = e 17 AR G B i e sl i Fa At A L, sl 1-12 o

11
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Next B Next
Parent -
——— - P
Prior Prior
' [ S U | !
15t child = hiEd nth child
] ]
Next . | +
‘ Prior Prior [ Next
|
I
i |
2nd child Direct o
I
P [
{ rior e~ 1
| R -
Next

A closed chain of records in a navigational database model (e.g. CODASYL), with
next pointers, prior pointers and direct pointers provided by keys in the various records.

Next

Parent

Prior

Emply set

lllustration of an empty set

Customer 1 Customer2 Customer
/ \ Customer - order Customer -order

Order 1 orders | [orders | S22 selpe @
Customer-order
1
! Order 5 Crder
Order 2
Expanded diagram Bachman diagram
{longhand representation) (shorthand representation)

llustration of a set type using a Bachman diagram

The record set, basic structure of navigational (e.g. CODASYL) databse model. A set consists
of one parent record (also called "the owner"), and n child records (also called members records)

B 1-12 MR EERGL S T UEE PR R )

wERriR, XSS AEE AR, JRAEER AT AR T 2 . Hoh— 1% ) R iR
RGBS 21 (Conference on Data Systems Languages, CODASYL) , ‘E7E 20 4 60~70
REE BRI T EFEERN A, TR EREENITTENRERS—

12
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COBOL, & N—R5 S FE 2L T 2, W IDMS. Cullinet 1 IMS. IBM 2 &) H 1)
IMS #4572 CODASYL WUARIEAY 1748, 185 A = B
S P A A gh 7O — AR, RPOC R PR B R 48 (Relational Database
Management Systems) . X—#BHFZEK, BEHARZME, WHERWZmE, HL-F
TEBEANAT LA EEBGA TR B A 32 S R 2«
® SAUEIEEARA 49 B M. CODASYL #U iZiAA R RA 4xt & XA etk A I
fif——Edw 1999 F2 ) “TH RN , FEIFSE CODASYL + FAagisnk,
F st R G AT AAE B AR,
®  FAUMIEAESEZ —AFERKXEGNE. FURXERIEI AR ERBET —FETE
B EREAEN T R AP REBIEEREITE G EH, FNEZEFRIEEE 4
B, BARE A SHRBEE.

IR A A A AR P 0% AR K P L

1.3.2 XEBIEE

KABIEFEEH RG] HeZ 21 thaliHEHR A BB B 0 . 8 E K I 5
JIERE . ©H IBM EMZEFF AL (IBM’s San Jose, CA) —{(LANENAL IR 7N b1 45 {
B e B (Edgar Codd) #2Hi. 4 Codd 7 IBM R LI H H TAE, SHiEdEEEHE R
G FREAL,  JE R AT N B AU . Codd XX S RGOk, B R &5t
ZHEURERED.

H b, nT DO DL 28 B2 IR G BEAT AR, (R RT A B B0 $R R HH Rl 2 A 56
AEAE 1-13 FiR.

Attribute
N

Tuple{:H

— e
———

Relation

1-13 RAHEFEAE

Codd 5 [ )UmA REIEFEEH RS T E, HITEAAO T HIR YR (MPRIREL
JRIREER) 5 TR 2 AR T R A . fhdR i T TSR R (tuple calculus) [ ERIRTT
%, JRIE S SMEEEEH RG] E—ERE, KA -MEENERIES, L
TRECHE FE — B R . X T AR RIE S (MU EIRTES, Structured Query
Language, SQL) HJREBCKIEH. IBM [ R &4 (System R) ZZH—M5LHl. J5KAT IBM
T ANHE R « RERLEQNI DA A BAF T K 956 = (Software Development
Laboratories ) 7E i3 F i & &M T IBM. X5t & AR #1100, JLE )G K & B A A A

(Relational Software, Inc., B[ JGRIH B XA R KAR P 7= 5

Oracle.

13
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RABAE S T U EALRR A0S ST AR JE 30AE . (normalization) o 1ZId FEER
Hoe B AN GOl KA AT R B U AR, WA, FRR SR R R R T 2
PLRIBAE ORI B & H R P B city (BT 1E4 person (M AEF) HIEE
KAFAE, TMREHF city A1 person 73 NI MSL IR AT A7 ik . IXRE, W REX S RIAT
KB, RIERZAIRRR (I X2, X1, BXZRE) , SIN-FHFHEAR GEER, &
HNPINRZIAINZ X Z KA RPATIXLIERLIRAE .

A DA R AR MO I B AR G 5 1 30 S BUNTFRAUT LRt 7 AER I I SS, i HAR
FREEARRARA — B Al 4R SRR S5 T . AR, A Eda, XAk 7 — 2, fi
TN — R R E RS E IR G

O XEAHBEEZAZABAYOTE., AXZELGREAEKRN, XAHBEEZLNE
) B B JA) A R R AF AR ARAR . K ST AR FEA, (28BN RRE
%, mBERRYGHLZE A, FX—ANREEHT, Google Spanner, €& —Fr=
VR B 2ok, TRF L6 HEE.

@ XEZHEERIETW “KREE” (anti-relational ) #). WEHKIEEFEHZ LZ . A
AP R K AR BTG E G 5. EEALE, BERdE, join BEAX
ZHPEREERZGA TAEANTR 6 RERETHATE MRS IE, RHRALE L
Fate TR Y. R AREA B join BAFGIEZ R LIREY, £ join 1BIE (join bombs)
B RZ AT RGO AIK AR, HA—A join BIEHF (LA 1-14) .

Person City Country Language Company

country_ic

P person_ic § city_id language_it
e e m‘mc\ l country_name language_nam

Person_bl

person_ic

city_id \

company._ic

company_nam¢

Operator

operator_ic
person_ic

operator_nameé
operator_ic

person_ic

person_languag
person_ic .

person_ic

Emails -
— language_it country_ic
person_ic \ y, \

opesafor rebrand /
.
(y‘(ator_\: /

operator_ic
\ »

phone_ic

phone_nam

person_ic person_phom
~ ConferenceCallSe
person_ic
Workedfor confcallservice_i
phone_ic " -
person_ic — J confcallservice_ni
person_ic

person_confca
Workingfor

person_ic

person_ic

- confeall_ic
person_ic

— The JOIN BOMB

1-14 B REEZRN R AL ER A

14
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O KEAMIEFELEELBIFENFAEI—AAEX (schema) , HizAEXE T2, 4
P AR (domain) T #ATHRAE, RAEREEANFEE BEAEX A 2|, AmE
B FRENER, AE N EARX R TFLE K.

EIREER, T REEEEHEARLA L TIR, IPAF, 28X B s
AW -

1.3.3 NoSQL #IEEE

A H ] R ORT I DO 2 W RO R B R G AR R e . B — AU R B R St
MRy NoSQL s 22, 1 ARZ 4% 5¢ R B T 5 1 o XA ARAISRIEHE DL AIE, (H B8 2
KA FEE ARG IGVE LR . KZHHK: NoSQL 241F Not Only SQL M4, {HEH
I R AT A 4 13

FIAN, KZE NoSQL ##k E HI A &2 EE{ES (task-oriented) I & R
Gt WFEIZAFR: WERIRME— ) THEZHE T, A —VIBEEREBRET 7 (Ifall you have is a
hammer, everything looks like a nail.) . BAERANTAEANFEFRWET. LT HT. 5T, i&
A2 T HR MW B R 8. B8, IR R I B E I LR 58 AN R L
B, R R R R B EF s BT ge &3 1. R SQL Hdi bk, H AT AT LAy Y 25

® 4E{E 4% (key-value stores)
® 7| X Atk (column-family stores )
® Ui Atk (document stores )
® 4% % (graph databases )

MR A4
1. R{EFE

BEAE A7 Af 1 BE A2 B 8] 5 IO T 425 1 NoSQL ##iE 22 . Hm WA s i I AR 44 &
BERT VYA ENE—ER ACM #1EREWT 2 (ACM Symposium on Operating Systems
Principles) L RMAINAKE T, —/RMY Dynamo B8 3. TEM & 1 EEAL AL w2 TV 2 3Eh 1 1
M 24 (Amazon's shopping cart system) , 1Z%RGENR GG HMGE M. Kb, SELF
K 2 0 i = B s B R A AR TR L BB AME AR A TR0 (schema-less) Hali Ay . =EsL
b, ZARGCRARER IR @ AR, Wy RMAEE S, JRE T 2 EmN A,
4 Amazon 5. AL 4L DynamoDB. Riak. Project Voldemort. Redis. Aerospike
%o B 1-15 NEE S BERE A R .
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Key-Value Store

| Database |

Table: Customers

ID: 1
First Name: Andrew

Table: Orders

ID: 252
Total Price: 300 USD

Last_Name: Brust
Street_Addr: 123 Main St.
City: New York

State: NY

Zip: 10014

Most recent_order: 252

2 Item 1: 56432
& Item 2: 98726

ID: 265
Total Price: 2,500 EUR
gltem 1: 86413

X |tem 2: 77904
ID: 2

First Name: Napoleon
Last_Name: Bonaparte
Street_Addr: 29, Rue de Rivoli
City: Paris

Postal Code: 75007
Counter: France
Most_recent_order: 265

1-15 —NR] SR B B K00l P

2. FITfFhE

FIVAAFAE A 55— A AT S5 P BAR B o 58 BRI LU B E AP R 4, B —
KB IR G, HAaEAEEN 24 %], 5 Dynamo KRG, FIXFEHEIET—4
FEE AFIMRFR TR, B Google A RIFEH FIMFRITE, KR 2006 F OSDI 21 (Operating
Systems Design and Implementation symposium, #R{ERZIZITSEIMITS) L BigTable i
. BRBERE AN, ISR — A TR, 40 Apache Cassandra fil HBase. K%
BHEN T, XRG4S Map/Reduce LA RANIE & k), @il 1-16 Fizs.

Column Family Store
Database
T/SCF: Customers

ID: 1
CF/SC: Name
C: First Name: Andrew
C: Last_Name: Brust
CF/SC: Address
C: Street_Addr: 123 Main St.
C: City: New York
C: State: NY
C: Zip: 10014
CF/SC: Orders
C: Most recent_order: 252

T/SCF: Orders

ID: 252
CF/SC: Price
C: Total: 300 USD
CF/SC: Iltems
g C: ltem 1: 56432

C: Item 2: 98726

ID: 265
CF/SC: Price
C: Total: 2,500 EUR
CF/SC: Items
o C:ltem 1: 86413
C: ltem 2: 77904

ID: 2

CF/SC: Name
C: First Name: Napoleon
C: Last_Name: Bonaparte
CF/SC: Address
C: Street: 23, Rue de Rivoli
C: City: Paris
C: PostalCode: 75007
C: Counter: France
CF/SC: Orders
C: Most recent: 265

Kl 1-16  —Afai s 51 sQEe A
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F1E ELMBUIRE

3. XHEEME

B & X DORH S BB ME G, SORIAE i v RE 2 i 44 . i I NoSQL £ ¥ 2 2K
B, AR L, SCRGAE i I O R X, MR mEE RIS, ATRLE
XML, JSON. YAML. OpenOffice. MS Office, B%# HAMAEAT AR . HAFA RN
faT B ) oA Oy 2o SCRAE A = B G ) 2 WG (1) MongoDB. Apache CouchDB. MarkLogic
A Virtuoso &5. N I H — M BB SO B, WK 1-17,

| Document Store |

Customer Database Order Database

First_Name: Andrew ID: 252

Last_Name: Brust Total Price: 300 USD
Address: Item 1: 56432
Street_addr: 123 Main St. Item 2: 98726
City: New York
State: NY
Zip: 10014

Orders:

Most_Recent_order: 252

Document

ID: 265

Total Price: 2,500 EUR
Item 1: 86413

Item 2: 77904

Document

Document

First_Name: Napoleon
Last_Name: Bonaparte
Address:

Street_addr: 29, Rue de Rivoli
City: Paris

Postal Code: 75007
Country: France

Orders:

Most_Recent_order: 265

Document

B 1-17 Ay s SOR R A Y

4. EIEUERE

JE—2, WA IE, RPEEEE. @¥EWIEN NoSQL dkfE, HEHMm =k
AEARTE 25 B 2 P 2 i o i n) S R ERR AR OC . BB EE, B0 Neodj, H
H 2 A P — MG 7 T A % B RIR A A i Eiks

MR, BT BRI ST AR T AN Neodj, A B~ A, A1 IR
P18, 540 AllegroGraph. Dex. FlockDB. InfiniteGraph. OrientDB I Sones %% .

RTELFHIA AN EIFIZE ) NoSQL Hdli e, A L2 | BB T /025, Ak, 3R
#H 7 Martin Fowler {NoSQL Distilled) +5+F1 Alistair Jones J#H 3+ AT K FISEAR 2K Tk, X
PR S AR ARTR], NoSQL #ids FEAC it AR % R A FIBVERT 40 A K.

o —KAREGAN, QIFLAH. 7 XAMAme AL E. CNATS ERLA:

> AR AR BERE, KTFT—AE—0. F50. FRENIELEN. £
B TARARIRAR A ARRIE Fh %0t , & KA FARERSE (aggregate) , FEbix sk
NoSQL %48 & AR 2 i ) b0 538 58 72 A 4.
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Neo4j 3.x A[1&#

> B RRIAGIHAT TR, FEZER G T RIFIES -2, 7RI 5
NG e AR AR R 49 B —— B N BT . XA ATHIE, X#t
B ARG R I, PUAEK 03538 7T e B Ak 32,

> OAERT K AMAE R AR B AMEE, ARE RS . RS AR
T —HBRFFER, ARZTY AN, TR, LRIXZHE, AR
AR 2F, ol 1-18 .

ﬂ DENORMALISE

] 1-18  Alistair Jones L5 R A E

® F—RKABMBIEE, 4o Neodj. AATHRW, BIIEEZFLZET X ZHHE
Ji o Hah ko
> BERR Y AMEEEmM. AANEFE, AF LI LENEN, AR
“HEIEIRIE (joinbomb) 7 F)FE.
> REARAZAETNT —LmFMEIEEGEEL, FRIRT X R HIEEHFON:
MBAR B 2ok, L& 0258,

A7 B GRyIEE, AT BLE R AT T S T

BRI 1 EIRE

WnHl A, G PR JSL I — 38 NoSQL #idi fie . 5 2 1) IR H R E Bl A A ——
JETE B SRR, A AR R I, FR P iR .

B, B MR A o AN L, O R A R

L 8 ) R R A T R (Bl A 1) TR 1 RORI SR 31D EAT 457 AL IR a7
bb, PSR S L T R A

& —HTE RN T RRERTHIE, MR K R BIEARR AT

e
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F1E ELMBUEE

®  friXubibA by &Y Sk,

& 2, S5 HR s B BB BT e Hefie B B BB oy, IR R I — A
PThRe, BRI 21 Ao R Bk AT I, FE T T S R AR N — AN Bk
B R =T AE. RESI4RIE (index free adjacency) , EIKHE LT R 5| & T LAFR EIAH
AR EAHIT T A, R PRRESR T B OCHE, AR SR E TR bR .

HER R, ZNHRRE MR I A E S I BB 4. BARRSE, B LU A BT
Ttk

o AmHE: FEXegisiE (LHERAXE) BHAFTE,
& 3% XZHA: MAMRPTEZIRATUAREZANA XA, HERNE, XEXZARIR,

FHAETARREA.,
® JA4E{Est (key-value pairs) i e X 26954,
KIZs ko T LA AR Je e, AR et 2 TR A e, LT 1-19.
{name: valuel} @ lagdallie) > @ {name: value2}
< 9%

Q 0
é‘} S %(\\

%
{capacity: value4}

% £
{capacity: valueé} /\J 5
{length: value7}

{name: value5}

B 1-19  —Aa g v R
RN FAZAR TG 2 R B LR J LA AR B R :

® KA BN (schema) . #IEFEARY BB ZRLMA —NHEX, REXS
BB ANRE: BIEAREK TSN, HEMEXFTRE MRS,
® AN TAERSN, LELSAEFLEMMEIE, T ERKXRTHMES AN B,
IR EARIZAT, BB kAL B S B,
® i EfeH R BN THEM, REHIEH B E X ZIEFERETOEILR. B
HE QAR ERS—Fiekek, LHABGT L, T EBM, seRl A Teiik
RATF 89 F HE &I
® LAHLERRE., $FZBRA—AREFLE, AAFE, AREAHAT, 2T02
8318 (REALEXKNT EA4F ) . AEGHS 4T
> RERERNW: XAFRRABRSELMYHR T, AL EZERELESHTHE,
X RZEBHIBEF AL ST, AHEGEILS.
> XERAUERM: AAMAROBMAEATANRI AL ALY KE., ZESEMML
WAFAE, X EEFEE, HSEXRZHEETTiAF ) TARE.
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Neo4j 3.x A[1&#

Neodj A 7E & 1t A (0 JEmlt B R J LA OCBEME&r . Forb 5 8 M A (B AN [R] 1)
PR T AR (node labels) F1¢ &M (relationship types)

141 TPEERE

T RFRZE (Label) 524 B AT ldb AT ORI —Morik. — MW Rl DA £ —
A AP, AT AT Gmail YOPHRET RORREE . ERISM T, PR L4
LHM: VAR R RohaE T, XARZAE, U s e W
o EENE, W LME RSB o B AR G R M R A B, A B 2 A
Bl (£ Neodj 2.0 ZRIARATZEEATRID o W7 DRRERIHT /a6 R 58 R B0 R P
AT, MAZ MR AAURE SN BARECE ], (EH A MIZEDH MR
s

W o

142 XxZHIHLH

KARM (Type) Dihe L5 mibnZMmEl, HEMHAERR L, HHNEEAR. KR
KRR AR LR RHIE R (AR RBAE B — DR, EPAT R E T D 24
KEZ) , EEMTEMNERRZED, —MEERNERTREE DR8] 5 — A i E
AR,

XA BT A AR TSR T A B RS A R B . Neodj SEBL 7 — M AEH 5B 1
RIS, MR ER, EAET MM BT RERTNT AZER Neodj 2
SR R %

(EF EER R T ERIN

B, Rz B B A4 DS A s A P R AR S R TR T
fifte ATRID NEREM N Neodj, &2 K EEBRGH — DL EHZHT, H
WEEHMARAWAR OFRAN R B0, BUH P B LU 1T 85 K — T4 %
o P PRl 1%

HLE, SR, RABEESEEBEESEM, (HiGATVF2 HAb S H
RABHEEFFAR LTI 38T RIS T e B i 1 A0 2 i A 5 A B e /2

1.5.1 AtalEREREE
SR IR T 1 BRI, T L% R AT Neod BORE A K0 HE e .
1. S35

EoREWAN LS KENERERLRIE (join operations) . Hudls 8 HL I AIANIE, X
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F1E ELMBUEE

BEIERARAEAE G REE FE b R AEEFERT I, FEMERILRMRIZE, WA B —HA
HERERERRIERIZTT, BERIEEEREUGK, B /N R 5] B il i — N TV AR ok
(IR R, IR Al A 4 B2 2 A A ) R A

ZE—NERBMPIH T, E—MeZE X BB H IR A FAIRS . SRR
MFTAEE. WRREIREMMAE, XEREZERKEIER (restaurant table) . BHIAEIK
(food type table)  FFHET[E)K C(opening hours table) . BRFZITHRIERIK (caters table) Flfe
FAt X R 4RAE %R (zip-code table) J&, AREAHEMLER . =I5, 07 1R 2 HALR 5
TR EMERI R e Eh, X AR — MR

TERIEAE R, ERRER A S AR TR 2 A B E i R o AR B AN
R (i, London, 18620 , SASEMEH BRI AR, M—A7 5 (London, 1230 Bk
B R — AN SCHLHI T A (Restaurant, % T) , H#A{EAN: Restaurant -[LOCATED IN]—
London. 3¢ &, ZMERATHIAE—BRERAH S T — /N EERIE. Bk,  BIEE 2E Ay S 1A )
KA DU A A2 O R E0H e e e A 1) B AR 7 =X

WX RERFONEALE AW . $8E — M (W 120 fos: SRS EIER,
ek, BES8EEE) , IR ZEABEE - DMEZ MR A L, BT AR
Lz AL EC 1 f e QAR BT WL,  BIEOHE FEls & — /MBI i T H,  m) DA S8 e 11 sl
B E 2 A VLA . AVTHC AR b 20, AN ST RO A T H &

X SEPR bR RO R T R R e, — B T AN L, B R A A
UG FORBR M I AT R, AMIERRH R . XKW EilNHTee SEdEE K/
TR, BFRERZHEG, FEARSKEM. [FFE, MEKBEZIN, e 2 o T o558
LR, XA A SRR A AR 3R 45 A I B 2 ) DG A

Pattern /O(‘iﬁk\

. MATCH! — l.

MATCH!

NON- NON-
MATCH!  \ maTCH! MATCH!
NON-
Q/ ®

K4 1-20  Anchor 5 £ VCHE AR K

2. THEERIRTEREN
ARFI A AL, AT s, R DR AS R I B P B AR g SE AN R B . R
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Neo4j 3.x A[1&#

1M, K2 HE AR S Bl R Geh O REARREEE AR RER I BE AN L] R SR L RE o R
b, SR AR B R R IR K, JFREAT s i T AL B AT FiA% A

XEWEAENF ARG AR HEGELE, Bk, UM ETL S8R
(IRER. BN , DMEXT TSk 8 SR 2 el iR CFF I Ao il & 2 Hh 1Y
SETTAE, cubes) o SBAR, REBEATAAMEAIL 10 123650, XEEFARIIRAGHE, Hid
BT RS B8R RE PR AN B 2 MR R e A, BE AT LR E
I B S R SR

3. BKIZEH

Ji—FAREE AT EEE R AR AR, AR R O R 8] AT A ORI
BA)ihl, WURAERIPANET SR AR RS PR E R S b, XA R
LHB M TR T Be AR IO, AR UL, AU VR EIRE PRGN — R BB AR T
FEREHE b, AR EXAE, BARE T DR B3R5, R RO 2R
S R AR R, ARG Al sE A . BRI R AT A S R T DA
WTiER:, JERMBERIARREISR . FHL b, KX SR B R AR A
HIE, T H AR E AR A ERE R,

WAR, ETIRBIOCR A WS, A R R B ST AECA RE IR SRS ah Ak A
JE SRR AR R VRN 4R .

1.5.2 fFAFRHERTREIREEUR ALK

BN BT FTS1R 1, NoSQL #i#hs 273 K I LR LMER N T . ARBUESFEH 52
MER B T H . B, X thEiaE A ey s, BRI G X LS 2 R
Fr e AT, B R A PR S R TR, X REE. NSRS, ARATE. A
LUK ERAEAE & Neodj 2 1 FIEHE

THIRAEAHETAE N, B DA A Neodj IX R BIHE /2

1. XKEGEN

UUR AR — R Z AR (18, 55 R8s e A an il 8 R 2 B R A PR RE DL 1
FURESZ VR B, AEVFZ AR T B AR T LU R 21T, EACRAR. WRARARERICK
AR, AFEREMEZRRFBR SR R, ML BOPES | Bk LS
A P P R AR LG R B DRI A . AR, IO R e AT Lk R AE, (A PEREIR 3
RN, HEFTRERAMN . Bln, mEEa f8dErE, KARBEFEATER LI .

2. ERIER#HME

UIRTATIE e AW X B A AR IR 2 R A AR . AR RS K
BT R R AR R O¢ A W R 2 TR A rh ol SR AR AR AR Y ) L, (BRI 1 T
KEGERZERRKR . LRGSR MNEF EXBRE, RHEOE R R, BRI
[ 25 Jei 38 1o B Sl R, (R — 2R TR GEF ARy E 51 e TR 5 ) BG4 K
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F1E ECMBUEE

iR VL %) 422 S 1

NFERIR R A RVEAESS, RS T HEE TN, A E NS CF R
KA mPEfE CPU) , X —MARR 1T 540, KA 245 6o ttitir, o
[BIFTREAR LA JURERTUE, —BAH T Web FIN . XA —Fh5g A F K1
TERAL,

3. BERREEN

AR, KRB EE ARG S G AEW, MRXRLIEE A MEK. Hik, £
fay B A o, 155 TR M P PR AR B AR R AR, B A R IR 1 5 45 4 A ) B A A7 i
SCREAAAE o AR R AR MR, A Y B e P R S L3t > U

Ay BIX B RE L VR S A 1 A P e P O DLk R

LF=;

AR 1 : ELeRIMEEEP— MEFRYUAREE, , FCHyE B 20 tHeehEHReIAT,
A} B.A%

AR 2 : i EARNERR A SRS E N AT,

A i) B.#E 2220 5% C.2HR % D. AP EWE S
AR 3 : ER—Fh N EIElsR . ReE BT IEEEIRAY—3EM ki s,

A%t B.A%

AR 4 : B—3SEEESEEURERBIL ?

A SHEIEE  BRAEEE  CcyIAFE D, EEGREER B3

AJRR 5 . ERGEEIEOREELEE AT EEEIERE 88T R, XEIEE=.
A} B .4
AR 6 : EFUEERESMIEDEN. ERRENEIINA.
At B.A%
ING

AT YL IAM T . X2 Neodj EIEE MR, e T ERIRASR L, MR T4
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Neo4j 3.x A[1&#

NE R EA U R 1 — S SR, SRR AL T — R A AT ) B FH 4], X A L 48 M1
K iE—MEL R R BRI R IREE . S0 R M 7K. BEARE. R KL ALH
B, JFHSEHAME, EWEAREU. M5, X WAL A a0 7 g EE L
LIRS

X —BONRN T R BB X — A it B IR . MR FORE, 0T
—F Neodj IXFEMBIHHE &l P24 1) AHER A4 R R, JERKAT4 LR AT BEANIE & 4k
HAA4 .

Zik, FATE I UG Tl 5805 1 B B e ——Neodj

N B BRAT ST AR RS 5 —— 30 A R G S5
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£ 25
«NeodjBIilENi ) »

AT P RN ZAR B AP W HIETE M A F e SR Neodj. EAFE,
FAT2AE Neodj Bl EME B RS, 185 S &1 HA T 2 45 & SL PR ARUR T 1] 4 AT A
EH ARG

AR ERHE RN

®  Neodj o9 RAEMEA Frdd &
Neodj #9371 %147

Neo4j #AGEHF T AR,

2% Neodj

Neodj £=-F & F &4 12 F)

Neodj 7/ &AEX

Neo4j 7& Docker %35 ¥ &9 5L

NHAEFATAG — DB 4G

Neo4j RICHEEESF T =

TERN T f# Neodj ZHl, RAVEKER Neodj 1N HR HE EFEL RGN — eSS
AR SR HERATHE 19 54 Neodj (1R hE(R 34 .

211 NEFREIERE

B Ah LS TFIFITH FIFR NoSQL #HfE E—FF, Neodj &4 1 AR I LR 52 1) In] L1 43
TERMHKM . 78 21 R, Neodj MR N NEEA B A 7 TF K —FE 0] LLJ7 {8 Hb A S A4
TR, BTG ARRICIEIE B BURBOR, T2 fh P SR — Rl 1 37 5 1K
PRULITH R, Neodj MIZTMAE

ERIA, Neodj HAR—MIEeF 2N EEEEEH RS, CHEERE - FHPANERR
g5, KE] LAE A e R A% O AHE Sk DUE 7 5 (1 34 3 — S840 B8 1 B 450, A
Neodj fE R HLRIFIRTH o &5 TAE5 00 2545 E R4 MySQL %52 BRI, FHEE AT
RNGDBE—ANEIR . B, EFEERMIEEEAREWE TR o 7 —Bma, XAIFE
T H Yese i MySQL {ENIEREHESE, WM kE ST — AN EIFAEEIEE . oA ST
FRY, BEAIEREGEE, AT R ORAR g BB 0 ) SO A R S R R AL A, DA



Neo4j 3.x A[1&#

SEGF AL PR BB . X AEVF 2 T A AGRIREEN), ONEE Neodj 5 HABIE FEEH RS
WX HITFH

MFAFRES], WA E T XA BRSOy, (3R IRE 2 —
AN SISO I T 1] P A At A% o, XM SR T DU Al AR REAT A R o B . X2 X

5T H A SRR E R e AR AR 2 Ak

21.2 ETEEB) ACID #iEE

ACID e B 55 IR AT U A SR 1405, R 71 (Atomicity) . —Hik
(Consistency) - FEEITE (Isolation) « FFAME (Durability) . Neodj 5| PAAMEIIEE R
FRUERIFF & ACID BIEEE. A 7i— T X — i, FATHELER B — K ACID R AAE
Xo HEARF, ACID £ Vi 25 B B R G AL RIS~ (W e dr 2 o briE, BAxan i 2-1 pow.

Consistency: Isolation: Durability:
Transactions Onlyvalid data Transactions Written data
areallor is saved do notaffect willnotbe lost

nothing each other

2-1 ACID K& X

o JETM (Atomicity) : #EANFH VA B, BALTIR, BALITTMK,
R ReAei 2P B AT . FHEPATIEAR T LA MR, 29=R (Rollback)
B|F SRS, RIEEANF SR #ATIE—4F.

® —H% (Consistency) : #3E & F #9438 LM R — A RBY. £ X RHIEE
P, wRFLHRALEAN, RGALLRIRE $T7F 5 —HIRE; £ Neodj +—E K
EF EREF K EZ LA —ATFH EA—ERTE, XZFTRER, TR
ZAREEH A, £ Neodj Fo)—EHAN 2AFLATTAY, B A Neodj EILT A[IEAL
EGE 2o

B DA — AR R E A, A TUE A AR R WA R AT TE 3 RO ok
WA IR A, BT DRI 68 L 2k8e 2 o i BS54, B AT R A T3 E 2 AT st T
REFEGEM. KT, WA R R, BRREE MR L2 RAR A
AL, RREEFMNHSAR—H, AEERER S ACID $8 C 7 BT
WEBEEE. Neodj T XFr LRFM I &, £ UHSGURIT LT =GR F 5 H M

o 7 Neodj #FHHBERE—NEFAREHNH . CREBERNTE RTH0 B, #HAEE
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$£2EF Neodj ZENIT]

® [E=M (Isolation) : #ALER —AN%48 & EH| L HATEITNENSE S RAMEF

), LB RGBT RAEATAEI, FHHE R LRY M IEF BT,

i 8 4T AR IL

E—NFELSEEBARKIEFEMH —NFHFELERILIBEOFALT. REFARNELX
ARK, IR AT AL 8 69 435,

® #HAM (Durability) :

EHRCGHB RN TLEIRTEL, SAFAIBRG AR

B, REGBEAFS B EFRBE AL, NAEKRS MR E QL Neodj ARFLH

PRI —45bE.
HTEZ, Neodj HIER BN — 2 HIEH). DIRE e IR ZE AR R T 5. Neodj 1

A H A g8 2 1R 2 B0, IF HE R BV B R AE M AVEAF i B R 28K R

A 1 o

2.1.3 TAHATEHESAIE

BEMLEE 55 A B2 $8 7] DATE — NE LRI AR E AN Neodj i >R IR B FR AT 75 B A2
Pao WAl IR AFE— SR A Neodj KiIEE M4, Neodj SAHRNHAE— W
28 i N HH R [P FRATT R R B, I HLX AN SR 5 N A2 LD BT 1

FEAIE TR Bt PR B R G T X R

V2 B 2 B AR G S B b A R A N —

MNER, RIEEILANINS RS R, ERRBIEEE ARG, AR ARG, KA
KX PR R G o I WAEBR LB 508 (OLTP) FIEK#LSTHTALEE (OLAP) . MHE&AN
BRI EFEWE LA — L2257 . RAPRE T, %k 2-1 s,

% 2-1 OLTP #1 OLAP HIER
BEALE S AL (OLTP) L AL FE COLAP)
IR PEESE, OLTP 2% I F ik ks A8, OLAP FE kA& Fh OLTP #
P 2
BHHRERER | sl AT A % BRI ARV e AN 5 S
B a] [ e IEAEFEAT A I S5 AR A PR Z M F S BN 2 4ERL K
AN EFEAE | mARMEFHHEEH P KL, HEE | K R s TR R R R A0
HPERE oo B TR SE
iR B ARAELL BT B, R (R B WESWRERNESER
Kb T 5K EE e WA T BT 30 &, i B0 A e
TR
2] TR USRS Jy sE BRI T AR NEEE 2R | T AERKEN R A 5 40 A 51
&, FILFEIEL OLTP £ &5
B K% H LM 5 bR el Fwe b HApbrittl, HHERME LR
PR R
BI&ENSWE | gas, BEhkSia g EREE, | AFEEEMEM, TN R Al P il
SR E R A R E KA G AEE | EHINE OLTP ¥ kik 2 54E
pigas
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Neo4j 3.x A[1&#

FEART 9SG HIE, Neodj WIRJET OLTP REMEIERSE. AR, XIFARWREIRA
BEM Neodj MUEMIHTIESS, KPR L, Neodj REHAMMIZAT —LHES (S HNAFGS:
W% : Neodj HLBIZER]) o HIT Neodj WALPLIMHTALS A MR I, PR ATEBCNY
T AR R 1) OLTP AE55, ARLE 7T AT 55 SR UF IS AT 48 55 — A SRR e o1 E

214 I REMEE

N T REE AR R AR 73, Neodj AR ESCFFal o el mynl FIVERT e E . JEid
O B AR T At T OB BX LS H bR, PRIk, Neodj fMUWCRA T &R RIT R, SERHIGE
13 B OCHERET PTRI A

2.1.5 mEAAXE MBS Cypher

Neodj [EI%dhs e 7™ i () — B EAFIERLZ E M5 I EMIE S Cypher. Cypher f&— it i
KB EWIE S, RS ARG 5 THME. 5 THME, MEREARRZERH
WA LA AT Cypher 0 84 BI04 P

Cypher HIREEAFEHZ E2—MEMARIES, SOMFE 7S — B R HAb a4 50
HMES A T AWERAEE? ZFRE:

0 FHXETHIEZT TUMNBEERMNERM L, FPRAMNBESZHEOEX, REL4HE
Ji 3 50 32 S f A A e AR

® AEGAXBINETF, RNCAEAE VIR FE TR . o fTH & 4035

® B UXIE D T AR A PR KR E T, XAET AR G RAVE 495 6 6497 i,
E—ERRER, BAFRAARTFEZRAKN X RHEESHES. B,
1% Cypher 1 &10E G THFEH TH%. HTEHERALZ. §H T4y

o FUXiET B IEBIIENE MR RRNENMNREEEA BHEE LR, £
HABL, B XES TAEATEGMRA, BNAEEZL ELOREGARET. B
S, FPRARET TR E F bk,

o FUXEZATHRNEZMNIEFTHM, KRNAMCEF B A4 (doX R IEE GG
).

FATZFTLIAA Cypher & Neodj dE# EE [ —H 4y, RFEANERFHNIES, EHIHE
RGN T ORI A B N SRV S E . KR B IR AR
i 2 42 R S R RS AN, AbATE A R TS B, A AR R . R
SR AL R E A HE . Xk R R E RS 20 T 70 ERMBHEHFR (B3R 1
), 1E RO R G AR DU A L B AR . Cypher fHERATTAT LUSE 75 5 Hhdg £
I 2, B2 4 H Cypher ©& 2 — N4 ANELLEARW T HE, BEE K HE#2 R
OpenCypher MBI, 'E BRI, Cypher ¥47ESS 4 & “Cypher N[1”7 H /4.
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$£2EF Neodj ZENIT]

Neo4j BB Z=f

S ZHATRETHE—F, Neodj b HBRENMTIAG, FTAMAE MRS UK
ATETE H IR 24 B B0RFE . Neodj FEMFFIRMEMIZ G T, BHE PR SRR 1
Ha e A, RERSA R, AR R HERE (oin) HEM B W AR AW,

221 EFHEEZEEREN

FERTHEI E T, JATHE 7R RS E ARG B E R R M, INE
A6 25U BEOBOR B R 2 RO R A R 000 18 51 B A ) P R TR RO R KSR R R LR
M3l X RMEEESE, B AL ERRKE, Tt SR RE R AR 1A

F B, EEEEEE ARG RABEIN . RS SR KRR R
Ab B HL I U A HAE AR R Y, BidlE 2 1] R 58 R R BE R P — AT B 2 5 — A
TR R R O AR R A R AR R HE IR 5% A 1) LA e P P AR R AR R R &
R R

2.2.2 BRI

Neodj HIVFZ 4% H e 0 B B0 45 0 ok SRS [R5 18] 2 B AFE A2 . AR MO
FERIERVE R I8 5 2 CLR in) 8 7 A v
0 HRIARTLAWMAGE: MAHBELEINATHLEE? wRA, INEBEZMHLH
2
o FHFAERIZ: MBI GYIE IR R FARIEAR?
0 REAEFTHXNTEM: WwRPERXRXAZANGERL AT, BRESZAMFLTWN?

XA ST S A AT — L FE B R AL -

o EMBAATHEIEAN, A B P T 8 L — XS A B Rk
e (RER) .

® i:}%x&?’;ﬁéﬁﬁ‘%ﬁﬁ”ﬁﬁ’}%ﬁ (_I_aﬁ]‘_‘]}_%ﬁgq?ﬁﬁ{jbgé&iﬁ#&%éﬁg%q;i%%j%'f/ﬁz:
Bl .

Neodj 14 EIEHE 5 B AR BN B0 o — A RBEE R e MR R TT &

223 HEHAAR

KIFLOK, AL AR B BORGUECR IR EA R SCHLVE 2 Gl 55 R AR L (1 H 4 .
KHITHRBORE D T 2R ARE R, MR 55 8540 R G016, BISCHAT 55 A
RY. WEEHARS. CRM R4, HHERS (W1 Neodj) o KAFFIRME I T S5 £l B H
FEARFAT R PR
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fEFHIFISHE SRR A A, En:

0 AAoFIERMNEHIL: b TRKRDEFKL, BREMNETTAEE. SERNK
2, XK A LR FERALE.

o FoMREM: O TRATHEZARFTE, RBFLAR KT LR KL TN
BEARRF, B REMZEART LEZAE 220,

o FHTHEHIR: & THARERME A AR P AT A7 FURARM, HA 8] =T VA
ARG FmIAREE, AR IR LSRR RLEETFERS.

o FIAFAYBMIIMEZCH: BTN RARD, 53 ATUALARFRIER, FH
FEAZ R ZAZPF FEAR AT AREAER FiE R o) PR A 7 £, IAFFRIER®
SAE.

o EFMRMNE: FRER (A2 AE&H LA RE, 4o Neodj) , BFA
HHRAR o AL ZAER, F+EBRAR T At Lt A7 B A0 T g BRFR.

® FEFHEHZFMA: FRAERME T QNFRFTHEN, AP LA FRIERFMNT
RBBEAEEIAA—RG TR, XHFER P R B A BT 6328 1) FAE R 694N
TEh .

PL_EZG4L, Neodj #/2 HA .

=3
4514
Neodj 15 FUSR FEAS 8 2205, R T FANAS LA

® #t[XhE (Community Edition) : X ARy, ThiEF4aa B 58 2.
® iR (Enterprise Edition) : &b paAgbit RprIghn 74 % A ¢4 b Hh gk, 4o
LR (HTREHRRBHIER) . FREE. FREHF. EXRENF.

Neodj KLU #RMALIXROTIETT RN, SR JGAEAE PR 58N s I A A

0 M RRA 3.2 LA, T ULH Neodj 1B RB#ATHE, RHLFEMUEREMCE R
R, otk ESH AL HE ACID 414,

BARZFF
Neodj A R IISLAAT AR ) Yy 5 K SR

® AR TH. Tl dkiimz (Google Group. Stack Overflow. Twitter
i RiE ) R AT R L, AL FEEATILE: A P8R EH AT
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o, BAPOELRRIRIEL A EH. Fi, Neo Technology #8417 —H#LTR K TA2)F
A 8h R PR )AL

SRR AR — A E LB REA AL, DLRA P TEZEFHARABARGE L X
., BEAHABARSZRBAALZ R AL LEA P RER S, B, DL P IETA
B4 E Neodj /= & TA A, MEA P RFH —F12 8.

J15h, Neodj Wit 7 — M BIRS, AT NITLEMEM Neodj HIRHR A MRLEEN,
i3 B AR P T ASRAS HE R ATRAE R

I HY

Neo B 7 4204 Neodj #LE 1 AR BRIV 263K, IXLEVF AT WA H AR A :

T TR
123t Neodj 094 X £ &,
B IR R TR AR Neodj 2R B 69 K I .

VEAT PG AR U S BA «

i

AR BRAEH GNU AIFAHE (GPLV3) A HiF T, X&EhA REMRE GPL
THATIER, sET A% 2R AM5K Neodj 7 R B AMRAD, AR A28 GPL P
W Neodj =5 A EB L L, 2R ARSINRAER AR, GPL ZRARNTFRARMD,
B ATR AZXAsLME T Java APl A4S Neodj KRAMAITR A, e RARIEA 692
REST API, B A &A AT BRARAFAITISE, PTvAT vA R E 4% F Neodj.

4k AR R FTIEAE X . X Bk A Neodj £k pi 49 8 F 7T vA b A T P fh it 45

> 1£A Affero GNU AFEIFAIMYUAIA 3 (AGPLV3) , A B 444k 4 W48 Rt A B9

GPL.

AGPL ¥ X F Bl T H M GNU T 1, Eh v -5 N W&k, AGPL [&
TEH GPL AR &4, EXAMRREAFAARER — &L (L Neodj # Java
API) {#/f] Neodj oy, LRHFFILM% L Neodj #47X E (T Neodj #y REST
API) o FrUL, XEREWRRA A FEA Neodj By LB, Wb FF A AT IR

> 3:4%F Neo FARFAFEIUE (NTCL) . sbifTiE2 A 64 B LiFTHhil, €A
RN A ESF T AL 4% 5 B B B A 15 8] Neodj a1k iR,

Neodj B 744 17V Z AR BME VR T P CHEFRA Tk 4%, AR ER UL T K B0 8 1) S 451 1)
Ba, IRITEARMRA (HE. PRMWECRAE AR G F 2RISR E R .
A RXLEEDL AP E 215 5., T EER licensing@neotechnology.com.

TRET LA ENE S, AT L IR W T fEA RSP & _EAEH Neodj 1.
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2.5 7% Neodj

FEATR L BRAHS TR Neodj FRRIAIILA R, BOSBBAEARINT £ L
RIR.L MRBHOR, AR RIS, (BRI 10 .

2.5.1 £ Windows %t £ &% Neo4j
£ Windows R4 I 2¢%é Neodj B i E 2B 77 Ml N 2% 2% 40 Chttp://www.neodj.org/

Qneoqj

Download Neo4j 3.1.2

Install Neo4j and Take it for a Spin

Experience powerful scalability, blazing speed and unparalleled flexibility - download and try Neodj today.
For Business For Individuals
The Nec4j Enterprise Edition offers incredible power and Ideal for learning and smaller do-it-yourself projects that do
flexibility, with enterprise-grade availability, management not require high levels of scaling. Excludes professional
and scale-up & scale-out capabilities. services and support.

Download Free Enterprise Trial Download Community Edition

K 2-2 Neod4j FETIM

o E A, Neod4j 72T webkit #y3| bi & F &Iz 4F, thiw Chrome | V& (AT E A
Chrome ###) o

Neodj #E X NIRRT — MR &, 7 Windows I Neodj %20l AFAIHE
P =AM ERE ST, 2T R 2-3 FR.
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& Neo4j Community Edition Setup E‘M
Select Destination Directory .
Where should Neo4j Community Edition be neo
installed?

Select the folder where you would like Neo4j Community Edition to be
installed, then click Next.

Destination directory
C:\Program Files\Neo4j CE 3.1.2|

Required disk space: 263 MB
Free disk space: 25 GB

’ Next > ] ’ Cancel

B 2-3 Neodj w3t

Neodj [ Windows 2%t ATATIZAL 12238 Neodj Frie 5 (IS FBCE . AEFRSZVF AT ML
(WK 2-4) J5, 220 FRRPHIZIT Neodj.

& ]
@ Neodj Community Edition Setup E‘M

License Agreement .
Please read the following important n e O
information before continuing.

Please read the following License Agreement. You must accept the terms of
this agreement before continuing with the installation.

NOTICE a
This package contains software licensed under different |§|
licenses, please refer to the NOTICE.bxt file for further ™
information.

The software ("Software") developed and owned by Network Engine for
Objects in Lund AB (referred to in this notice as "Neo Technology") is
licensed under the GNU GENERAL PUBLIC LICENSE Version 3 to all third ~ +

()1 do not accept the agreement

[ < Back ” Next > ] ’ Cancel

24 BRI

THBRNESES, wERFERZSE (WK 2-5 &, Neodj =5 LEs) (WK 2-6) .
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- -
@& Neo4dj Community EM Q‘ﬂu

Completing Setup

Setup has finished installing Neo4j

. Community Edition.

Run Meod4j Community Edition

K 2-5 S8R Neodj )23

© o communty o S e
@ neos) .

Database Location
| Choose...

|C: \Users\jerome\Documents\Neo4j\default.graphdb

Status
Meodj is ready. Browse to http:/flocalhost: 7474/

==

Kl 2-6  JA3) Neodj
X Neodj JAzh5E )G, FATITH Chrome WIYEZE, HiA “http://localhost:7474” , 44T HF
e 2-7 o) .

Neodj - neodj@localhost:7474 - Mozilla Firefox

wEa 4+ Q0

__® Neodj Licensi... x/ ® Neodj-neodj... x | +
e ||a Search

€ @|localhost:7474/browser/

ne Learn about Neo4j Jump into code Monitor the system
A graph epiphany awails you. Use Cypher. the graph query language. Key system health and status mefrics
oY  Whatis agraph database? Code wak-throughs ()  Diskutiizaton
RDBMS to Gragh \/ Cache activity

COMMUNITY rowﬂwc}r; 71 How can | query a graph?
Cluster heath and sialus

What do pecple do with Neodj?

Query templates

Join our Neo4j Slack communiy.

Copyright © Neo Technology 2002-2016

nnected ]
Connected to Neodj You are connecied as user neod
Nice o mest you

fothe server http://localhost: 7474/ browser/

Kl 2-7 Neodj B3 A
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Neodj ZHE5EMUGE, WRMEE T, Neodj ML ETHMPAT M, ATLAF] C: \ Program
Files \ Neo4j F##l.
TRRULEFRE FRATTE T LAZE Windows R 45 _FA# H Neodj T o

2.5.2 7£ Mac #0 Linux 2%t %% Neodj

Mac RiA Linux R4t 1 Neodj 30 FEHAMIFR, FTFF Neodj B W FEIIH (I
K 2-8) .

Download Neo4j Community Edition - Neo4j Graph Database - Mozilla Firefox - + X
_/ ® Download Ne... * | ® Neodj - neodj.. * +
€ 0e h[[ps‘f/neodj.cnmfdumfn\oan/'[ommunity—nm[ionf c'\:u Search e + A 0O E_
|
gneoqj " ‘ - Q
Download Neo4j Community Edition
Neo4j 3.1.3

Release Notes | Other Releases

ideal for learing and smaller doit yourself projects that do not require high levels of scaling

Download Now - Linux (tar)

K] 2-8  F# Linux 1 Mac iiA Neodj
X T Linux F1 Mac MUAN Neodj %34, FFEFEREM S ZEAHACY Java BN, £ L
AN T Windows _E %3¢ Neodj 2 AN ZAIT 2242 Java BEAUHLINY. {H/21E Mac fil
Linux b, ATFEMRRRS LCOERH Java 7 KULERRAN Java EINL. FrLAIRANFR 2 H
Jae 3 Java REHNL, HAADIRIE BN FA B Java RN 230 IR
FEIX BIAME A Linux fEALBIRNE, X T Mac REu2FP M1

B, WTFHEEE Neodj HISCIHEITIR, W1 2-9 Fior.
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| ® Thanks for D... * | ® Neodj-neodj.. x +
€) 0 a | https://neodj.com/download-thanks/?edition=community&release=3.1.3&flavour=unix& ga=1.20073144.1223291986.1 |c || Search *é & # @O =

@neoy) aQ

Thanks for Downloading NeoAi

Opening neodj-community-3.1.3-unix.tar.gz
You have chosen to open:
@ neodj-community-3.1.3-unix.tar.gz

Your download should begin automatica which is: archive gzip (74,0 MB)
from: https://necdj.com

What should Firefox do with this file?

©Q0penwith Archive Manager (default) A
Save File
Subscribe to the NEM] Newsletter E
Neodj sends o wsletters and other e-mails to Do this automatically for files like this from now on.
4.
afree copy of OReilly's P oK
=— * | Gourtry |

& 2-9 Neodj T#k
e TR, BATRE 2 e SO AR e B B A . FATTRT A B TR (R R e 46 S
8 B Mac 588 Linux K& A7 R O fir 247 52 R P ok o8 B4 o FEARATIS SR, 3RA1
RS2 5 B 2-10 AU ST
neo4j-community-3.1.2 - /home/jerome/Tools/neo/neo4j-community-3.1.2 - + X

Fichier Edition Affichage Aller & Favoris Aide

o) ale]«
Nom > |Taiile ‘Type Date de modification

‘ =jerome ‘ Tools ‘ neo | neMj"—community—S.'i.iP

Poste de travail

= Dossier person... »& bin 7 éléments Dossier vendredi 3 mars 2017 a 17:11:51
= Bureau i certificates 2 éléments Dossier aujourd'hui a 16:52:32
= Documents ri& conf 1 élément Dossier vendredi 3 mars 2017 a 16:44:46
& Musique »& data 2 éléments Dossier aujourd'hui a 16:52:34

Images = import 0 élément Dossier vendredi 3 mars 2017 a 16:44:46
= Vidéos » = lib 77 éléments Dossier aujourd'hui a 16:48:41
= Téléchargements i logs 2 éléments Dossier aujourd'hui a 16:52:32
& Systeme de fich... | = plugins 0 élément Dossier vendredi 3 mars 2017 a 16:44:46
@ Corbeille Y= run 1 élément Dossier aujourd'hui a 16:52:30
Périphériques [=/ LICENSE.txt 36,0kB Texte vendredi 3 mars 2017 a 16:44:46
=206 =) LICENSES.txt 124,7KB Texte vendredi 3 mars 2017 a 16:44:46
B 128 GB Volume =) NOTICE.txt 5,6 kB Texte vendredi 3 mars 2017 a 16:44:46
B DATA =/ README.txt 1,6 kB Texte vendredi 3 mars 2017 a 16:44:46
BOS =) UPGRADE.txt 96 bytes Texte vendredi 3 mars 2017 a 16:44:46

E” ls| ‘B‘ 14 éléments, espace disponible : 152,2 GB -

B 2-10 fifp s 028 SR R SC AR 454

PRk, BAFT T4, SHE Neodj HIPUTHE T, REilidiEsr — M
T4 “bin /neodj start” ﬂ%)azzjj NeO4_], W 2-11 Firs.
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jerome@nitendet ~/Tools/neo/neo4j-community-3.1.2/bin - + X
Fichier Edition Affichage Rechercher Terminal Aide
jerome@nitendet ./neo4j start
Starting Neodj.
WARNING: Max 1024 open files allowed, minimum of 40000 recommended. See the Neo4
j manual.
Started neo4j (pid 23658). It is available at http://localhost:7474/

There may be a short delay until the server is ready.

See /home/jerome/Tools/neo/neodj-community-3.1.2/logs/neodj.log for current stat
us .

jerome@nitendet D

2-11  Mdr 447 LHIZAT Neodj
5 Windows WA Neodj 23t [A], AT FHFLEH MY ZZATIT http://localhost: 7474 k1
T LA 2 Neodj FHA/ES T T -
Neodj BRIA 2B A — ] 5 0 Bl e S A — DB, i IX AN i sefgl,  3-ATm)
DATEA B HE T RN AR h 4k 857> .

E=FES{ER Neodj

AT, BAHIHEEZR TG Neodj EIBIEEEH ARG, FATAT LAELPRERAE P ik
53] Neodj ¥ PEMF R IR KIIRE, JF HIGu@ i a2 2 AEIR B CHRE RS
3 Neodj, T2 7] LU AR R T7 %

®  GrapheneDB.

Heroku.

GraphStory.

GraphGrid.

Azure,

# CleverCloud. OVH. Google =-F 4. OpenShift. I DFEMEARSS (AWS) -+
4 2% Neo4.

KAV UL B E 34— Docker ¥ B 4R AER, NTWEE W EHIEE, AXEFE
JH| Docker % 3 Neodj iy 4 278 5 4 4 K476

P SINRIOSIRN L P

ZM GrapheneDB (LHE 2-12) , EREH, BARARET —/ %9 9 8Er Rk 2
ATV R B BEATIE A Aol K
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Mozilla Firefox - + X
® Thanks for D... * ® Neodj- neod;
€)0a|http p.graphenedb.com/

¢ ||a Search wa ¥ a0

WELCOME

Databases

Create your first database

Do you have any questions? Visit the for our "Getting St

Guide" and more

GRAPHENE Blog Staius Uptime Suppert

ervice « Privacy Poicy

Kl 2-12  JF4R1EH GrapheneDB

02 —AEAEAES (LA 2-13. B 2-14) , 4 E T B3 —A Neodj IREH 35, 12X it
RAEHEAT T HALE,

Mozilla Firefox - + %
® Thanks for D... x ® Neodj-neodj... x, * https:..elcome = | +
+) ©a|htps://.

p.graphenedb.com/dbs/manage/new e |[« search "e ¢ & O =

GRAPHENEDB

CREATE NEW DATABASE

New database

Select plan for your new database

2w REGION

Us East (Northem virginial Region

Hobby
Shared instances, great for prototyping

© Sandbox  1Knodes/10Krelations Sendbox Dokabase - Pies Hobby
Developer 100 knodes / 1 M relations 9/ month
Self-servica, lightning-fast provisioning

Immediate export as a dewnloadable tarball
Standard
Bestfor small apps where performance is not eritcal Nnc) yeemorm opy e
Access to server logs through streaming or
s1 512 M8 RAM 1G8 storage 50/ month download
= TN 4GBsorage 100/ month Automatic restore from file or URL

Basic server configuration

Performance HOBBY PLANS
Production-grads dedicated instances for high-Iraffic applications.

Hobby databases are m:

be used for
g and basic usage

evaluation, developmer

K 2-13 il — AN sl 1
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Mozilla Firefox —

e |[a Search va + a0

14GBRAM 160 GB storage 1600 / month

Pa 29GBRAM 320 GBstorage 3200 / month Sandbox Database - Plan Hobby

Self-service, lightring-fast provisioning
Enterprise Immediate export as a downloadable tarball
Best uptime and resiiency for enterprise appiications

Neodj versions upgrade

High availability Cluster
Access to server logs through streaming of

dawnivad
Automatic restore from file or URL
Configure your database
Basic server configuration

DATABASE NAME

HOBBY PLANS

learningneodjed2

NEQ4] VERSION

Neodj Community Edition 3.1.3 -
00 you need help? | Gontact us
Price

Free

Contact sales Back

GRAPHENE

Bl 2-14 Qg —AN 30 1 se ) 2
IR FH R T EIE, RNV T RGN E—ANAF, 4B 2-15. B 2-16 i+,

Mozilla Firefox - + X

® Thanks for D... x ® Neodj-neo4j... x/ _ https:.
(- ®a | https://app.graphenedb.com/dbs/learningn

..elcome x \+
eodjed2/connection

| e |[asearch e 3 A =

Your database is ready!
Create your first user.

To connect using the Neod; Browser, close this
window use the link in Overview. For any other
connection, a database user is required.

. - -

Bl 2-15 B Neodj HI 1
ARG 35 TR ARG 269 A P2 RAE e, B 2-17 Frw,
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Mozilla Firefox - + X
® Thanksfor D... * ® Neodj-neodj.. x|  https...elcome x| +
€)@ a|https://app.graphenedb.com/dbs/learnin djed2/connection e ||aSearch L 2I-T -

Create database user

Label

jerome

Expiration
Doesn't expire

Username and password wil be generated upon creation and

visible in the nex! step.
Ganeet

Bl 2-16 AIE—A#T1 Neodj I 2

Mozilla Firefox -
® Thanks for D... = ® Neodj- neodj... https:....elcome = | Java - Graphe... x +

http. p.graphenedb.co e ||a Search 8 & & d

GRAPHENEDEB

-

Overview onnectior A Configure Backups Extension: . Insights

learningneodjed2

Sandbox 0MB of 512 e | 0 :

Version Just now 0
‘ of 1,000

Neodj Community Edition 3.1.3 MR

Provider

Amazon Web Services

Region 00f10,000

US East (Northem Virginia) Region RELATIONSHIPS

Tools

e .

SSL ot avalable. Read Mare

K 2-17 JE3) Neodj $ds
BiE)E, BN BRI B, PE T AN B HBAL,
BT REAMAALE 77 Neodj #3934 &K@ (WLHE 2-18) , AXAXNLER@
P, ZMNTAFINCHR P L, BAKY,;, BFEHRTERNEINRASF, 3
&, XI5 HAEAIE M Neodj #9354 & R 2 —H8g
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Neodj - Mozilla Firefox
GrapheneDB /' ® Neodj ®\+
D | hobby-jjcplgmijildgbkeibeiheol.dbs.graphenedb.com:24789/browser e |[2 Searct R —

Jump into code Monitor the system
Use Cyp Key sy & metrics.

@ neoqj Learn about Neodj
A graph e
OMMUNITY EDITION .
S what ih Neosj?

K 2-18 Neodj % & A

€07 E=F 4 LA Neodj 54 ksl AALEA 5 £ 74, P2 —#k~23 1 REST R
89 7 Xeo

€Il Fs, HATMERAZIAMNEF S8 Neodj &% RMiF SAELHFH, #llediTs
VR GFANFeF R, XA —AMREZ L, © T AR RN EAR A E e 28
JE B A% B http://www.graphenedb.com/ £ 45 Neodj %4 £ (£ Admin /=4 TF
EREGHBEERA) .

Wk B EE s, AT ERE T s F & L{EH Neodj. WiffE H14 GrapheneDB 1% ¥
PIFEHE 1K) Neodj, AT fFa: 2 th &R 15 P .

DER

Neodj Hefl—ANEH T E B AR 2R Neodj: W EH. 7E Neodj FE MG B, s
JUNEBFR, BT UAEAT = FRROIEE N Neodj Msds. MARERAREIR, Lk
fIIFTEIEE R Neodj MRS A STELRZIGH K. HE, AT AITE TIERASHHES, BN
BATATCL NP BN . Wtk A, XFE?

BRUbLAAN, FATEREGE TGN YD S, LR FRATT I B0 B BRI B o 85, andRAT 1
Twitter i F (R SCEUHE S5

T, EI Y ERIEAIEE Neodj HE FEFRATT AT LAAS 2 2 5 -

o BT HUGARKE KR E.
o AEELHEZEBREE,

2 NE=SR= =
& uF. EINEE.

2%, M @R IRAT R AT DU — A2 FL A (K Neodj Bt e, ki T
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A AL BATR E— A

A Twitter F 349

U sh

Dl A~

X E & —/~ Twitter I P
% neodj.org ¥ 2T (JLE 2-19) £, # & TRY NEO4J SANDBOX #c4,

D @ | https://neodj.com

Dowrioad Now @)

Sandbox

* B & &# O =

O'Reilly's Graph Databases
New Opportunities for
Connected Data

Just for RDBMS Developers -

The Definitive Guide to Graph
Databases

https://neodj.com/sandbox-v2/?ref=home |

K 2-19 Neodj BT

TERMNARELTHALE B — /M0 W L5105

B 2-20 Fraw .

, TT4541Z Neodj

DaX,

) @ a | https://neodj.com/sandbox-v2/?ref=home e Search

@neoqj
Neo4j Sandbox

Get Started with Graphs

No Download Required

The Neo4j Sandbox enables you to get started with Neodj, with built-in
guides and sample datasets for popular use cases. No Neodj experience
necessary. Great for RDBMS experts.

Start Now

Usecases

(@]

https://necdj.com/sandbox-v2/?ref=home#

TrumpWorld

Using this dataset provided by Buzzieed
Investigate the connections in and around the
Trump administration.

Leqis-Graph A

Recommendations

Generate personalized real time
recammendations using a dataset of mavie
reviews

Twitter

o9 IR 53¢
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< || Search “B +$ A9 =

a | https://neodj.com/sandbox-v2/7ref=home#

Mozilla Firefox
a | https://auth.nec4j.com lex-sandbox-v2.htm

©

Neo4j Sandbox

Login

Dorit rememmiser your passwerd?

LOGIN >

a#mn._Lecis-Graph . Twitter

K221 F2ALB AR
FESb, BRAVERFALA Twitter %K, BHLRE S —ANRBET 22K AHF Neodj 7
Pl &A1 Twitter IR P . TERMNESZRLEFHE 2-22 i~ W@,

Blog Support Company

Neo4j Sandbox

Greetings Jérome BaToN

Welcome to the Neo4j Sandbox. If you have any questions or problems, feel free to reach out to us at devrel@neodj.com.

Launch a New Sandbox

Each sandbox includes data, interactive guides with example gueries, and sample code.

Recommendations Trumpworld

Explore connections in and around the Trump
Administration using this dataset from
BuzzFeed.

Generate personalized real-time
recommendations using a dataset of movie
reviews.

Twitter Legis-Graph
It signed into Neo4j Sandbox using Twitter, this US Congress modeled as a Graph - bills, votes,
Sandbox will allow you to Graph your Twitter members, and more.
network. g
- JUI Launch Sandbox

Sandbox

Blank Sandbox

Blank Sandbox. Load your own data with LOAD
CSV or create data from scratch.

Launch Sandbox

Privacy Policy — General Terms — Online Trial Terms

K 2-22  WatE sEAUE 13 0T
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¥ & Twitter & 4 P #9 Launch Sandbox, H ¥4l 2-23 A6 %%,

Blog Support Company ContactUs Download

@neOLd PRODUCTS SOLUTIONS PARTNERS CUSTOMERS LEARN DEVELOPERS Q

Neo4j Sandbox 2

Greetings Jéréme BaToN

Welcome to the Neo4j Sandbox. If you have any questions or problems, feel free to reach out to us at devrel@neo4j.com.

Your Current Sandboxes

Get Started with your Neodj Sandbox

o Visit the Neo4j Browser. Login with the credentials found under the "Details" tab
above. A tutorial will guide you through the datamodel and example data, while

teaching you how property graphs work in real-world use cases.

e Start building your application backed by Neo4j. Write your own code, in PHP, Java,
JavaScript, Python, or one of any number of other languages, using templates

provided.

e Download Neo4j to your own computer, or start a long-living Neodj instance in the
cloud on AWS or other hosting platforms.

Launch a New Sandbox

Each sandbox includes dala, interactive guides with example queries, and sample code.

Recommendations

Explore connections in and around the Trump
Administration using this dataset from
BuzzFeed.

Generate personalized real-time
recommendations using a dataset of movie
reviews.
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Neo4j Sandbox

Greetings Jérdbme BaToN

Welcome to the Neo4j Sandbox. If you have any questions or problems, feel free to reach out to us at devrel@neo4j.com.

Your Current Sandboxes

Neo4j Browser: htips://10-0-1-110-32864.neodjsandbox.com/

Direct Neo4j HTTP: htip:/54.89.181.244.32864/browser/

Username: neo4j
=BT G Hlocations-operability-memory i |

IP Address: 54.89.181.244
HTTP Port: 32864

Bolt Port: 32863

Expires: 2 days, 23 hours, 59 minutes

Launch a New Sandbox

Each sandbox includes data, interactive guides with example gueries, and sample code.

Recommendations

Generate personalized real-time
recommendations using a dataset of movie
reviews.

Explore connections in and around the Trump
Administration using this dataset from
BuzzFeed.

Launch Sandbox Launch Sandbox
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:play https://neodjsandbox. con/guides/twitter/

Twitter Graph Graph of
c Your mentions 17 Gray
o MATCH

1. Click on the code blocks
2. Notice they get copied to the editor above
3. Click the editor's play button to execute

4. Wait for the query to finish

17 pet;
MATCH

RETURN

ORDER
.

splay

& neoy)j

ENTERPRISE EDITION
311

s

Learn about Neo4j
A graph epiphany awaits you.

H*

Fraud! Everything you need to know about detecting it with Neod].

uzhe

Details as

What is a graph database?
How can | query a graph?

What do people do

some of your mentions
ph of some of your mentions

:User) - [p:POSTS] ->(t: Tweet)- [ :MENTIONS] ->(m:User)

atable

ailed table of some of your mentions

(u:User:Me)-[:POSTS]->(t: Tweet ) - [ :MENTIONS]->(m:User )

r t

een_name AS screen_name
BY

, COUNT(m.screen_name) AS coun

Jump into code Monitor the system
Use Cypher, the graph query language.
™

%

Code walk-throughs Disk utiization
RDBMS to Graph

Query templates

Cache activity
with Neodj?
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K] 2-25 Your Twitter mentions
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Key system health and status metrics.

Cluster health and status
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Database Information

’ 2-26 0 EHE

EhefE ] 226 FAIE, KFOF EERAE—ARBIKT HIEG TiEME, BPEHRAN
o, 2k By EAR R AR

o AR, WTEH RSN MRPIE, X TAENHE LT, Neodj &5H &HEETH

AHERER, ERN2KE AL, KU T ABCEETH R KIAEH
Vi P A BB BT iR A R B REALE . IRERX — Ko

{£ Docker &z3H{EH Neo4j

WIRFRA VLA 22205 Neodj, AT Neodj Bz MRS £, I HBRNIAEIE
ST & B (R PR & R B, A4 Docker FHHT: !

F A, B R RFRA BN AR iEEERZE (CD) o T Docker 5% B F
%5 357 Packt W3k E&E % https://www.packtpub.com/all?search=docker .

o Docker & —#f E I HA, ik EATERA E WA L TETREBRE. REFIHE

FATH HARZIZEIT — Neodj Docker £if%, XHEFRATE] LAMGEAT — MHSL IR SS #5—
FEV A IEAE B AT 1815 . XX, BATEMEAHZET Ubuntu [ Linux Mint #1: XA
I, FATHIE] T2 %X GNU / Linux EHLAT.
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oot

2.8.1 =3 Docker
FHUA G BHR, BT AN B 223 docker-ce, MR IRATTIE A IXFEMIIE .
AV FE 3+ A [ 8 Docker £, 7= £ 38, & 24—/ 4 #4 docker #) Gnome #y % 4t 5 & 31

., [EHN1FEEH Docker ¥ Z45374 % dockerio, I M A4 # docker-ce (Ft[X
B 4 T

HOE, BANFERERG LR T =D& RMAE, TUHAT L M R A

|sudo apt-get -y install apt-transport-https ca-certificates curl

SRIGE, 5 docker.com AN IN B FRAT T A Hh 2 EE

curl -fsSL https://download.docker.com/linux/ubuntu/gpg | sudo apt-
key add

¥ Docker f7fiff s N FATHI R S8 (xF T Ubuntu HI 77 FARBRARGE B2 64 AL
CPU) :

sudo add-apt-repository "deb [arch=amd64]
https://download.docker.com/linux/ubuntu $(lsb release -cs) stable"

(4 xenial = trusty) , 43K B0 serena = sarah By Mint JA4% #o E M, Linux
Mint J 7 & 1% # 1t https:/fr.wikipedia.org/wiki/Linux_Mint#.C3.89ditions_standards 71
https://wiki.ubuntu.com/Releases #% %| ¥ 182 ¢ Ubuntu kA, F44$ (Isb_release -cs)
By 5z %3 Ubuntu kAR,

o 4 2 {# | Linux Mint, J| Isb release -cs 4441 2% [ 3 # Docker By Ubuntu ff A< 4 #F

2.8.2 MWEMH

AT IRATEER R H BT S Re s B IRA TR, PRI IRAT R 20 Docker BRAZRIR HHEXT 3L
RGN — L7 AR . EIRATTHY home SCAFrh, AT —A Neodj SLAFRAMPIAN4 N
log 1 data fJF- 3034, 7E GNU / Linux “F & _E3RATH T 1H 84525t 7T CAEE :
cd ~
mkdir neo4j
cd neo4dj

mkdir logs
mkdir data

2.8.3 7 Docker Z2EHIiE{T Neod

WA, FELHIEAT T XM A 2 KIg 1T — AN Neodj Bif4 () Docker.
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volume=$HOME /neo4j/data:/data \
--volume=$HOME/neo4j/logs:/logs neodj:3.1.2

docker run --rm --publish=7474:7474 --publish=7687:7687 --

BAT LA )E, RESITE T BUNERATAN Docker £74if e it BcA 3.1.2 ik

A Neodj if% .

o Neodj {# B 38 1 231 & 7474, 7473 517687, 42| 2 i http. https Fa bolt # 3% 1 .

HEZH T, VRATAE F] volume ZHUMIK. BRI R A H ST R G B SCA e

BRI R S

W Neodj BN 3 N S5 HAEEA G, IBATMN L SRz E 2-27 Fr

o

jerome@nitendet ~/neo4j
Fichier Edition Affichage Rechercher Terminal Aide

--volume=$HOME/neo4j/data:/data \
--volume=$HOME/neo4j/logs:/logs \
> neo4j:3.1.2
Unable to find image 'neo4j:3.1.2' locally
3.1.2: Pulling from library/neo4j
: Pull complete
: Pull complete
: Pull complete
: Pull complete
: Pull complete
: Pull complete
: Pull complete
laa7fae5d370: Pull complete

: sha256:ce7c869a731dfae38732f6a4453938c11e2231dabc5128e521958df240c3bfee

: Downloaded newer image for neo4j:3.1.2
Starting Neo4j.

2017-04-27 08:51:23.660+0000 No SSL certificate found, generating a self-s

igned certificate..

2017-04-27 ©8:51:25.529+0000 Starting...

2017-04-27 08:51:26.184+0000 Bolt enabled on 0.0.0.0:7687.
2017-04-27 08:51:29.339+0000 Started.

2017-04-27 08:51:30.621+0000 Remote interface available at http://localhos

t:7474/

& 2-27 J23) Docker 25 2%

XEYFRIRAT, Neodj A EEARKIE® ERE 7474 w0 . XK, F7IF% % 8% 47 7F URL
“http://localhost:7474” , AT LLE BIBE T Neodj =il G A m, BHIBMNILERT T, K

f117] LAEAE Neodj T o

SR Docker 15 1EIZ 17 IRATH Neodj B8, IMEATFHE L AR BB RILFR, T2 I1E

TEIBAT RS EIFRIRAT (LI 2-28) o AT JofE 53— 20 FLAR AR i 2

docker ps
| p

OB AT IS AT I A A, AERIBI T AT A JATEE 5 container_id 41,

HEFRINA “751be731234b” , BATEENEAS -

| docker stop 751be731234b
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jerome@nitendet ~/neodj + X

Fichier Edition Affichage Rechercher Terminal Aide
2017-04-27 08:51:30.621+0000 INFO Remote interface available at http://localhost:7474/

2017-04-28 12:24:18.567+0000 INFO Neodj Server shutdown initiated by request
4:19.193+0000 INFO Stopping...
20.767+0000 INFO Stopped.

docker ps
IMAGE COMMAND CREATED STATUS PORTS
NAMES
neodj:3.1.2 "/docker-entrypoin..." 40 seconds ago Up 38 seconds 0.0.0.0:7474->7474/tcp, 7473/tcp, 0.0.0.0
romantic_brattain
docker stop 751be731234bj]

2-28 {Z1l Docker & %8

Sk, BERESHAGRED W, AEREREEBNT, ERNEHF X
FRAE-ANEE, ARBEAFEERREHE —FHAMSHEZTUN (LE 2-29)

jerome@nitendet ~/neo4j + X
Fichier Edition Affichage Rechercher Terminal Aide
i 1e@nitendet docker ps
CONTAII‘IER D IMAGE COMMAND CREATED STATUS PORTS
NAMES
e4b35826b101 neodj:3.1.2 "/docker-entrypein..." 56 seconds ago Up 55 seconds 0.0.0.0:7474->7474/tcp, 7473/tcp, 0.0.0.0
7687 7687 /tcp goofy_kirch
e endet docker stop e

e@nitendet ']

K 2-29 Docker B &8 4815 11

LF=;

[B]5% 1 : Neodj 2 ACID HUERENS ?

A. &
B. A&

[B1RR 2 : Neodj RILEMVhRATLASEFALA TR F I A2t ?

A.Neodj 2= AR TN, MAFTEM Neodj B I %K

B. FFEVFAIIE: SRHA Apache 2 V] #piY

C. IR KA Affero GNU Public ¥FAJ pX

D. ZHFAIEA: ZEAM Neodj BITWK, LAZIFEE Affero GNU Public V5]
W, B2 TR Neo Technology i MV i4F AT iE

m

/

50



$£2EF Neodj ZENIT]

[B)EH 3 : Neodj (RIEETF Linux / Unix / OS X ZRZ LAE ?

A =2

B. I

[AJRX 4 : {#F3 Docker ERESRERABSITEISERMBEHIE ?
A =2

B. A&

C. kT A IS4

IR

FEARES, TATHE T Neodj MU, FHl2E MWK EEEE, i Eitt
5 Neodj BRSO RARSCIL, SR, Vs sl L 2 e ANl 2 i R . LA
IOl 7 RBIE SR, BT SMEEITEABNZITED 7. ZXH2ERNATE
IBFIRR . T ERATE IR EREH] Neodj HEAT H B id A
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