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Abstract: Database management technology is an important branch of computer science. After the development of nearly half a century,
database technology has formed a solid theoretical foundation, mature commercial products, and a wide range of applications. The data
model describes the storage and operation of data in the database. According to the organizational form of data, there are four types of
data models: structured models, semi-structured models, OLAP analysis models, and big data models. From the late 1960s to the early
1990s, the structured models were first proposed, which mainly includes hierarchical model, network model, relational model, and
object-oriented model. In the late 1990s, with the rapid development of complex applications such as Internet applications and scientific
computing, semi-structured models began to emerge, including XML models, JSON models, and graph models. In the new century, with
the continuous development of applications such as e-commerce and business intelligence, the data analysis model has become a research
hotspot, mainly including relational ROLAP and multi-dimensional MOLAP. Since 2010, with the rapid development of big data industry
applications, the big data model represented by NoSQL and NewSQL database systems has become a new research hotspot. This article
summarizes the above data models, and analyzes the performance of typical database system selected from each model.

Key words: data model; structured model; semi-structured model; OLAP analysis model; big data model
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Fig.2 Classification of structured models
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BRI BR v iR Web b () %5 8, BV () B2 U T DL $R 35 (class) . & 1 (property).  SZ{7l (Instance) %5 %%.RDF AR
IR A= 04 B E1E s(subject). 517 p(predicate). FiE o(object), LAFE A BAK K S 5% £ .RDF 7]
DA A — 3k G bR ig B 1 P, B PR o RN, 5 SR N S, TR N 5k R IR R Ik, 5 R IR R SR 2 1A
Sk 5 R M2 98 R R R A

RDF =Jc4l:45 € — A URI S Ry B RS By WFMIAES L,—> RDF =704 t 2K i(s,p,0) 1=
TG4, H 1 seRUB,peR,0eRUBUL.IX B s 38 H Fx 9 3 i (subject) B Ui (resource) B¢ £ 44, p Fx 2418 17 (predicate)
ol J& M (property),0 %A 518 (object). & M AE (value) 3% 2 4 451 o, 20 1 B wh ) — SR il N DB R 2 X2
R Hp N TR R T8 2 A7 RIEIE B R 2 EIE.

RDF B84 D)L = Jo 40 04 7% A I8 B2 95, 5 v B 7, 9% L4585 70 25008 1) 4000 T LA BE 25 5 R B 3 b )3 [ B
FO R T IO BRI A & A IE SO 5R 44 2 #0115 20 TE RS 0 (14 22 25 5L A2 B A RDF #5880 AT DA SR 3277 Web
AT AT AR R S R 3 HLAEAS € AT DAZE B AR P 2 1) 32 e 1 AS 12 2k 38 fE B Rtk RDF #5530 B R 8 SR
IR B bR A B T2 R T n B A . AR O M AR 2 AL AT E 40 Wikipedia. DBLP Z5#(FH RDF
FIE AT T EE.
2.3 JSON=H!

BEAR XML BB G — R SORbR #E | W] 3245 2 o 53 2 285 0 07 V20 5500 A (R 008 SOPR 30 K A% UL 52 2% AR
T H R _E 1) BUHE 1% . JSON (JavaScript object notation) 2 —Ff 5 T2 5 (1) 52 B 28 2 s A% 20, 7T DL ik
o A A AT 32 JSON A i SCA R 71 JavaScript 4 B 15 B R T . B, MR B R R I
LR 5 U0 10 5 9%, 2 P AE Bt SR AR, Bt B ep,

JSON #E R fi A5 i il 45 44
1) SR —ANREE— RIAEHTF B X, — DX G L IF IR, 37 DLy &5 3 A5 -8 ok 2 18] 46
“ X s

(2) UL —ANEARSE T HEBES, — DB TR, I DL 45 A AR 7 (R, X 45
Bl £ K 7(@) T~ #) JSON A dr “address” R T — AN 1746 1 4 T8 -{E X, R “streetAddress™:“21
2nd Street”, “city”:“New York”%5. .4k JSON 57 F] LA 5 XML A58 700 33t 47 1 B % 4 5°) fgil 1, 18] 7 (@) e 7% 19 JSON
SORETT DU SRR B 7(b) BT s (K XML 7R,
AR JSON Al XML #Ba] LA 5¢ 48 Hh 2 7 $die, I 5 AT DR B35 46 AH S A1 2 A7 16 UL S AN A 2 Ak,
o HJ XML Z—FiFRiCiE S, JSON 2 ph 25 T8 ME X 20 J (10 55 & 3 A 45 57 FH RS 5 76 32 L XML I 75
B 22 ) R R A
o HX XML W32 5 JISON AFLXML R HFRCIE S PR PR L T R4 HZE J& V(i XPath), I H.
RAE LR, AR E 7 A . 3 245 B8 (I SLCA)E #5358 /F ;1 JSON #HHL T XML ¥ N &
G, T DAY BRI A AT A8 5 S P LR I e ) B A A
JSON #5224 22 I T K4 (471, S F¢ JSON A2 (1) %40 4 32 Z2H MongoDB. CouchDB 4.



150

“firstName™: "Green”,
“lastName™: "Jim",
"sex": "male”,

"age

£
€

33

“address":

“streetAddress"; "21 2nd Street”,

“eity": "New York",
“state”: "NY",

Journal of Software #:#F373& Vol.30, No.1, January 2019

<firstName>John</firstName>
<lastName>Smith</lastName>
<sex>male</sex>
<age>25</age>
<address>
<streetAddress>21 2nd Street</streetAddress>
<city>New York</city>

“postalCode": "10021" <state>NY</state>
- <postalCode>10021</postalCode>
“phoneNumber":
[ </address>
f <phoneNumber>
:zlype": "!?0:?16". i . <typerhome</type>
,umber": "212 555-1234 <number>212 555-1234</number>
¢ </phoneNumber>
“type": "fax", <phoneNumber>
"number": "646 555-4567" <type>lax</type>
) <number>646 §55-4567</number>
3 </phoneNumber>

(b) HeHem i XML ST

Fig.7 JSON and XML conversion examples
F17 JSON FI XML H H 4% #2445

(a) JSON ST 2445

2.4 ERE

IR ISON &R AT AT R4t fifg vk L IBC ) m P B0l % i i) 7L, (EL 7 00 B2 2 SIL AR G 2R I 1A T s R A 22
33— 10 L AN R T PR AR T PR R SR AT R 2 s 52 ] 96 R 3037 PR R 2 — o L 4 (1) B R B =K,
FEHRAL 2 B A 10 5V, ) B A AR e R OV P AL (g R A )2 AR A R 4 L R
I A B A A F) P A2 T A 73 g T i LR R A ) A R A T 7 P B e PR A 2R St 73 ol ATl o I

%‘; ﬂ [40-43]

@)

&)

©)

(4)

L R R A48T g A 4952,

Kl G=(V,E,2), KV 2 SEA E RIUES FERWRLAIM KRR IR RSB ES T — Db, R
B P iR 322 3% 6 T Tl 1, a0 1) 8(a) BT, Uy 1) 1R 45 U0 Bk o 1l R, ] 8(b) BT

At G'=(G,P),HH,G KRn—MHME X TR ecE,P(e)—>(0,11FR 7~ e fATEIMIMEZR FE7 Hh,
P(e)=1 K/l e #iEAFTE. A € BT W0 8(c) FToR;

I 5 B — Al i e U] 1T A A ) IR Y, — R A R L R AT A B R R — A B B 74 Te=
{G,.G,,,...G} Frl, G FRIRTERS [ 51t ] ¥ 1&] G, I /72 [ B2 784 2t 1] 8(d) T

B E H=(X,E), i X AR —MERES S,S FHIITER N A e;E & X — 357 T4, il 5L
T A B AL 0 18] 8(e) .

L

(d) T I (e) PR

Fig.8 Graph model example
K8 [ R 2545
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BT R B0 E AT AllegroGraph®®!, DEXI4. HyperGraphDBP®. Neo4j®®% AllegroGraph & — /i
b TR f B R, 4R A0t A TR A B AR 2 R E S APL 11,0308 SQL 1B & .DEX & — AR EHM . Wi
JR I Tk BE I TR B0 P, S % A1 2R 45 HyperGraphDB & — Fifv i FH 1 U 550 5 17 i ML) 312 s 8k 10 i ol
B 77 20 Neodj & &5 F I B s & 1 R 4, B )5 A2 EAF AL, F S FF ACID 55
25 HBIEE

FEE AR 7Y 5 R At B 4 A Y — R AR TRl — 4 S Ak DA K SCTE BATT T 1) 9% R R0 24 TR e, 22 1) 2 e A
AU A — AN B AR R S . L SE AR A e SO SE AR B R SE AR SR AL (A R SE AR AR SEfR — B BRI
AR @ WS B LA Bk vl DU B Y WU DA B 2 0 & F 00 2R 55 R T Dy 53 0 1) SR AR R TR G 4t 17 4R
W ITE AL R 9 Bk,

Hyperentity Type<$ii 44> = {
Abstraction { <SZ{AKTIE> }
Attributes (J&P:3%)
Protocol (J5 %4k %)

}
Fig.9 Super entity representation

Ko ikt

PABE B A 5] 0] R SR B A W N W) o 7= ity T 3 A SR (B S AA) R g il BB R TT BASE S — 2
BOCHYJE R an AR B A A4 A LA 10 Fos.
Hyperentity Type Corporation = {
Abstraction {

Company, Officer, Product, Market, Strategy, Function

}
Attributes

Revenue: Real
Profit: Real

I;r.otocol ?
}
Fig.10 Instance of super entity
K10 S A s 4

3 BRSO IEE

3.1 OLAP#=#H!

Bt 5 R TR 45 T R A S AR T R i, 5% B KR R 2 A2 EL F. CoddP7F 1993 4R 4R Y T BEML A #r b B
(on line transaction processing, fai#k OLAP) I8 .Codd A A, EHL = 55 4 2 (on-line transaction processing, fii #i
OLTP) P8 LA il 6 A2 £ 3t P %ot B8 3 5 40 43 M 10 5 282, SQL oxeh B30 2 45 AT (1) F7 B0 2 40 B S B 3k 2 L P 2 T
1 75 5K, R T 2 A KR AN 2 4 0 BT RO ME & B 0 BT R R B 06 R A ROLAP R 487 MOLAPP:
ROLAP #57 J= B} 5 3 S R AN R I A U R S LA T A0 B AL | 5 AR AR B 45 MOL AP #8528 2 2 AfF 5
ol Sr 5 BHARA T B
AT LR IR OLAP #5028 OLAP #7319 52 48 I AL Hidk .
(1) FEEEERE— NI RE, EAS BN R — 45, FHE 9 OLAP 4 5 R B B 1R 2 2
5 BRI YE B BT AE (40, S AR S ) B B S IR — 4 d R I ARG R I — 4. % u S R4
4 D={dy,dy,...,d,},VdeD, B4 4 D W] DL 52 )2 & u,ic/E D—u, U3 & Dous3lvemd(Imd)av—u(d
A m AR ), H A vou R4 v TS EE
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(2)  FRITHE AR ZIRALIE b, ST AR S R AN [ R R R A RO R BTG, K A 2 TR () ) 2 A X
TYGEA DI E, ook il LIRS MRS L /FE{uD-u};
(3) B 3Ly AR i S 1~5E S 3, KU 3L U7 & OLAP Hh ) 2 444l 45 4, Wi R S
(4) BBk B L7 HZ RISy, — A Bds S T7 AT DU 2 9 HUE 20 2 A B
3.2 ROLAP###!

ROLAP(relational OLAP)®L621 2 -5 Z ¥4 i f) OLAP 4% R.ROLAP DA £ 45 My 4T £ 4 B (%
JNFITE it ROLAP 4 22 4 34 i (1 22 4 45 My R 40 N 2K 38— 22 S0 3R R T il s R 4k S it 5 — 2
YR RIS AL FEAE ] — AN BUE AR RAFBUZ K B 28 S 48 S (1) #5148 15 2. ROLAP #5713 B4 §5 &2 U 8%
T EAERA,

TR A TR S B 0 P R ML 2 AT A T FH A B B A L o ) A B A 2 B v L TRT v o s
Rz AREEK R — N E RO AN KM HLEN—HEE LHESX N F LR ER FL
A B F A% O, L H A7 I K B B R U DA S L PP O 1 R R P I T S
G BT 3 R I A P SR T AR B M O O P2 R A ) DG e o R AR 3 S SR I P R 4R
F {4 5 R M DA S 3R TR SR B S R R SR 1)

B 11 Fios o — N G 208 50 O B AR R 08 TR R AR . W . ey
TEBHTHI. WS, WA, RESE R ESREE 28 NEEE R CERS TR 4. HFRIE 4.
i Ti] 4 R B 40X 4 A4

ME—ANRE AR HEER R F LR MW A 4 R R F R B KERR GRS
PCTEFAE — 8, AR S PR A 55 Je B A e B B BE A (g i, e 0 2 B Y 1 4 3R 33t — 20 B kAL A 1) % 4
T REME TR /N B S 3R 0 B — L R 0 (1 2 U [X 3, K Al 4 g ) 3 R 32 2 ) 3 4 P R T S S S 3R A
Bl 12 Frow, i 9% 100 E 4 B B RS EAT R o KR AR 4R BT YRR B AT R A A T AR BB A R oK
P 5 b ek /D> B840 A7 i = DL S B A8/ B 4 Sk o s A A P e B T B U AR

WL mmwHg LR Bpe | EPOREL
L K2 ik e \ % PR
T I 4 %ﬁi; % % £ kS
%P B | | B Wi mmpk| KR
B0 || WK N Wt AL
IR Semir | [ L INE 2 v e N L
St st (S f:f;gg
e sk A ”
T m saith (i
B 1] 4 AR e H I
i i R T
e ]G H N
H T 3 et
A o —
Fig.11 Star data model instance Fig.12 Snowflake data model instance
Bl 11 B B A A S 4 Bl 12 2510 2 S A B S

K Access 195 % W% (pivot table)ST5t & 5 ] ROLAP %4 K17 ff) — AN 5] - .Pivot Table & —Fh58 H
I, T AR 48 250808 75 204 7 L3R P MO HE B AT SR AN S F S S 8 1R R I, 25080 38 A 3R 1T A sh 25 3 U B AT T B i
A7 B, U 2 B [F) 75 2043 Hr B0 , 1 AT DL B 22 HEAT 5 M 0T 2 B 2 — IR SO iR T A B8 B, B iE LR &
7 R BE T 04 A B R T A
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3.3 MOLAP##8!

ROLAP JZ:44 F F ) OLAP #/E #4 # i SQL 1 A1) 42 48 B KU HE B $0 AT, 9 IR (LT 4E S Th g AR 4% FH - 4
VR T 4 B 0 35 B ¥ SQUL 5 1) 52 o7 1) Jpe KUK 2 f S S22 ROLAP $R44E 17 B K 0y %355 28 L Wi 7 338 /2 A1 DR ok
#HT MOLAP(multidimensional OLAP)[4®%] 33 B —fh Ik - %2 4k ¥ 4 41 23 /) OLAP $ K.

MOLAP ¥ OLAP 43 #7 it F 21 1) 2 4 B UL 22 4 3041 (19 sUAE il T 8 S 7 7R 11 285 44 . MO L AP S5 1
S EE S AR B R 22 B E R P R OLAP 5B AT LA 32 e 5 381 22 o S5 2 (0 U 1), AN S i
SQL U [, Ji R T oA R

Pl 13 it Ay i — 8 7 B 1B B S S T i b P S0 AR A B I ST MBI TRD L b SR B X
3 AN BE SR M A A B A X B A RO BE A R b S RN R RO 4R RE A0 13 s B IR 4E . BT 4
VR il A 1D J2 R TR 4 o 3T R i P 23X 3 AN J2 U DA B v 4 3 R I B S O R R I R R A R T
—ANBHE ST AR s

i3
T
P2
L
Jest 123 456 789
L
= Ly 741 852 963
7 951 753 820

2010 2011 2012
I ]
Fig.13 Data cube instance based on time, place, product

Bl 13 FETIF] . M. 7 i 0 s 52T A s

% F MOLAP K4 [ $04 B2 2 %5 (1A £ 7= WA Hyperion(J§ Arbor Software) Essbasel®®1%. Hyperion Essbase
- A IR AT B A Mk 45 2% 3 (business performance management, & Bk BPM)AR vk 75 IR AL B B 1T & 4
AT DA 2 s T AR M S5 AR A AR Al R R 55 BT (R R AT DA 5 R bR TR R T Bl 1
b 55 SO TFRE, FE SR AL VR AN R X AR AT LA HT H HE S Al K 1) 32 2 B A7, 38 R LLFO0AZ 0 b 55 1 T
3.4 Stormi&!

Storm®7 S8 — AN 4 B 3 75 ) 40 A5 20 S 55 R G5, B A Storm, AT LR 2 5 fi 81 AT 4 b B BR £ K 4
V.15 Hadoop #ttE Ab 3K 24—, Storm 7] BASE S Ab 3R A0 . Storm 7 187 2., 7] LS AT R AR E 5

Storm =L T —ANEHE R (data flow) (AR BY 751X AN Y b B4 RE AL Wb T 46— A B AR 2 56 4 S b AR
B 19 28— A~ B 4 3t 140 it 52 Y 1R 37 (stream), 31 A2 T2 BR 11 70 41 (tuple) 7 31 G 20 5t 4% — > AT A3 7R b 1 38 2 Y
(% int. float A1 byte Z£H) A 7 H g SO BT ZASL T 51 AGARHD 1) (4 5005 285 4 4 A 2500 I El — AN i — 119
ID SRAR 7, XA 1D AT DL SR A4 2 4 4 b A 2H A4 I B0 U

StormUoV 7 ot $HE i N\ 1) SR YR i H B 1) 25 170 950 AR AT AT PR AL £%. Hadoop, & 7 B0 40 s ) A S0
CPE &% HDFS HLE9.7E Storm L, A7 DA AT 52 o 5 00 5008 S N R =2 0 2500 i 1, X B2 s et o f AR ) >R 3
IS N IX S H 4 B AT

Storm FLAY BA RAEFA A RAE . P R, MmN B S & RS AL Storm HEBYAR L1 4
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FEIEiE 5 Hadoop JA0L, AR 5L, T A N 53 R 5 5 3E 80 H 32 48 Storm AR ) DLy Ay 2040 B, A 08 18 ) ol
K BHURAE K137 5791 HLBE A 55 1 K, Kot 5 Aok S BBk 0K, Storm A8 78 m] PRSP JE.

4 REIERE

BB FLER . WU A2 4 SRR 1 RO R A Gt 0 BAE A 2 8 T vk R A A ) R 0 S G
NY R BRL 3K f  HHE de S A AT DA % B B A 2 M % 1) R, B NoSQL A NewSQL ## FE R 4t AR 11
R AR A TR 528 M AT R 7 B4
4.1 NoSQL##!

NoSQL FiZ 25 RAL, RNIBIE ACID J5 I A7 ik i 24707 NoSQL #EB M 7 CAP iR BASE
JE T3 CAP B 45 A 7 43 A 2 2R G2 32 R I i 2 — B (consistency) 7T FH 12 (availability) F14) [X 745 1
(partition tolerance), i 2 X A& & H P B P AN.1 BASE 8 H, 0 A7 30 R G 78 VLTI 7R B A AW A M
(basically available). #CIR 75 (soft state) fl#x 2 — £ : (eventually consistent).

NoSQL # %I 3= 5247 3 2% Rl Key-Value # %!, Key-Column # %, Key-Document f 7,

411 Key-Value #i%

Key-Value 521 f) 3= 2L AH 32 Bk | T4 75 3K . Key-Value BE8Y by — 8- B 5 6 7 S A4 7. Key-Value A8
LR R R B LFA R NR. BFEEP)AERMZ/FBES . - AR Key-Value 8 H 1 £
Wi A7 A% 75 N 77 b AT 32 750 0 S B L S A Key-Value #5888 SUAT LL4T 43 A7 I B4 A0 7 A 1k 19 b 288 280 s e
Key-Value 155 B4 v B G 45 A #7E P9 A7 A0 BEAT , I RE A1 e Ak 2 32 BORN 55 N D 58 A D (L — 000 e 461 O A
Ja K2 BT B R M Key-Value 1555 (048 B 38 5 1R w1 AR G5 A7 BOR L AE w8 6 R 3 357 T 7K
Key-Value BEA) 244 3048 5 N B AL b ix AN i f e 23 i 1/0 FF4H, 58U B 2 BB A 2 B2k

Bl 14 45 H 7 —A Key-Value BEBY 24451, o B8 k1 % B2 (1A value={11,22,33}, % k2 X B [FE & — AN 155
A {Name:Jim,Tel:1234}.4¢ L 7] DL H Key-Value 15 74 7 #7424 20 7745

Key Value

k {11,22,33}

Name: Jim,

k2
Tel: 1234

k3

{234,567,890}

Fig.14 Key-Value model example
K 14  Key-Value f5 79245

HT Key-Value B8 %04 P 9249 %4 Memcached!" . Redis!™. LevelDB®4:Memcached & — il
FH I 3 A 30N A7 G2 A7 Z G5 38 T 28 A7 5000 ARk 52, LAY 152 EI 4/ 30 00 IR (0086 P = AP P 7 3 Redlis 2
— TR A7 HOHE P T E SR T A 3N A7 - A R R E R A SR AR R L BRI A A &R
51;LevelDB /& — U5 ) Key-Value 3048 2, SEEL T HOR Bz S ML, IE SR AL -1 2 18] 1A P s
4.1.2 Key-Document 7Y

AR Key-Document FEAY AT LRI Hb U 0] 20408 15 24 B0 MR K L 8 I8 7 8 I, 152 55 1) 003 2 B S PRI
Key-Document & 8 iy 4% 0o JE AR “ B0 F SRS (4 JSON) SR 777, JSON SCRYS ) R 3% P 4 5 Key-Document £ 7
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W3S A 17 e B .
Key-Document %4 41 [ 15 7R, Key-Document #5571 2 “TiI ) £ 27" (1, B $00408 4% 43 20 A7 il 70 3088 S v i A

HH B Pk 2 & (collection). B A 4 5 #R A — AN ME— bR IR, JF H A7 il 48 58 & P (9 SO B0 B0 IR 1. Key-
Document A5 B v f) G 5 S AbL T 5% 28 TR 50 e o 1) SR 45 4 T AS R 1 72 Key-Document A58 v g 5 2 UK

(schema).

Az g S5 4 SR 3, Ve
Database [ Collection j [ Document j Key-value {

book:Database
hor:{name: “Jim” , ..
Database [ Collection [ Document Key-value author:{name: “J }

publisher:  ‘MITPress’
Database [ Collection j [ Document j Key-value }

Uil

Fig.15 Key-Document model example
Kl 15 Key-Document F5 74 %4 45i]

HT Key-Document 1 71 it ¥ 4 P Sz 32 224 MongoDBU ™), CouchDBI"®%%. MongoDB J2& T . 15 °F & .
AT 17 SC RS FR B0 122 P JSONL STRS R4 3017 ik #5 .CouchDB 2 JTYE . 3T Key-Document 45 7 fr £ 40 7,
LET 5y F PRI AT 4 (¥ A 2R 45 44, 8 B JSON SK A7l 34
4.1.3 Key-Column Hi#

EIR Key-Value 5% f Key-Document 18 7E4S € (3% 5t F AR 8 T Z IR A (R EA TR 26
SERRAE I BCR IR Key-Column SRR —MRER 1. /002U Re A 2 4EHE 5 B 8 i 7 B0 R 2H 217
s, L FFsh YR, UUE B 7 3830 A7 ETE Key-Column #5578 b i 4048 vT DU L1748 (row key). 414 (column
) AN 1) 8k (timestamp) #E 4746 R . b, 21 (columink family) 2 #3817 0] B85, 77 B5CEE AR TR 20 1 R 10 55088 40
G AH [ 1 51 e A, A BT ] BB 2 51 S [) R AR P 50, DA 25040 1 R AR e 5 i) R [R) B R P R DA 3 4 e
BT ] B SR 3R AT AS o] R AS 1) B4

Bl 16 45 7 85T Key-Column 455 7 Sk 17 4t I T2 1) 7 461

“contents”
Column Family

“anchor”
Column Family

“anchor:heise.de”
“contents”

+ {' “anchor:cnnsi.com” i “anchor:my.look.ca”

} v v
Row Keys ; i

com.baidu.www —'—> o

e

; .com”
r"__
[ e |

com.google.www —‘—>

Fig.16 Key-Column model example
K 16 Key-Column 15 B % f3i]
AT LA H AN A F 2 2R 000 127 v /0 36 45 1, Key-Column B Hh () 38 2 — AN 2 4k Map™ 45 1. 45N T R %
T =A% &, B — /M7 8, W “com.baidu.www”, F1— AN B 2 S B 2H B, G “contents”™ AH 56 AT BEAR TR AT X B AT
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it 76 AR B AL B AN B B B A0 B AR 75 L, 3 F B I B - anchor:ennsi.com. B IGHE R AT L BRI B AR
WAL A I HAE T — AMEAT— AN 1) B b o S8 10 AR, 10 t2.

F T Key-Column %4 () #0408 22 S245) = 24 BigTablel™, HBasel®, Cassandral®4%:BigTable /& Google
O w0 — R R R o A U SR AL A 46 S5 Th R 4 T AR ik Ui R 0HE  HBase & BigTable [¥)FF i
SEIRBRAE T A EE . AR VEAAT & 1T U 2% 55 T B ;Cassandra R #]4& HY Facebook JF /& [ — sk A& 1)
Key-Column #5858 2, 32 ¥ iy B (K5 . 5 30 B m I T 7 Je vk JR S5 38 SQL 18 & ok 48 1 Sl
4.2 NewSQLI&ER!

NewSQL #FRAVE“ T — A A" K R BUHIRE B % SR FE R G iR 6t 74210 NoSQL 1 4B 44 g, 4 H
SQL 15 & 1F J9 R F 2 18) 22 H. 1 3 L, I HMAE ACID 4518283 79 —$2 ¥ /2 :NewSQL F- V& 47 4 5 (1 %
P A B T 2 4 A5 G I OC FR BB B AN NoSQL AL A 1) 4 s AH 45 . NewSQL {3 FH “To 81 i) I A 4% il L il £ 15 52 H
T 7 A S B 2 BOOHOHR B S 2 4 BHLZE A0 3508 T NewSQL 943 A7 ZAR #F P 1B AN 15 mUHR vl DLAL B 3K, AT 42
w1, Hos T A5 4t RDBMS fi# 7 52 .NewSQL A A 17 Jo 52 1) 4244, W] LA (68 b 50 38 76 g 15 s oy JR 1L
T RUFHIACTY JE A, W A8 15 28 G5 A 52 1k il 0 351 ) 5 i 184851,

9T B iF L RDBMS. NoSQL 1 NewSQL fHE &, 3K 1L WA AE 5 T =38 2 L% i th
s AT LA H:NewSQL 454 T 1415 R BUBUE FE A NoSQL H ¥ FE A4 s 3R 43t 77 2 B 8 550308 1 i,
T A2 AR SR — AN B AL U5 ).

Table 1 Comparison of RDBMS, NoSQL, and NewSQL features
% 1 RDBMS. NoSQL Fl NewSQL % 5 b i

RDBMS NoSQL NewSQL
SQL XHF ANSCHF SR
15 AL AL EZINEi ik EZ NG T
Epit] KR I yic] KR
X * key-(value,column,document)  —# #SZ #F
VAT A kbt + 547 TR+ 54T W+ 5247
FrE ACID CAP,BASE ACID
W AR fi% [ =
— it [ R4t [
CIpERiS e 7 [ )
A EEEN KA KA
i A B AT E H3)
Z ek [ (is {is
REARAETE SRR (AR SCHE R IHF
OLTP UTES &G} EE5] F8 9 SCHF

BT NewSQL M (1 55048 B 3 2245 H-Storel®, S-Storel®!, Spanner'®®. VoltDBP%%:H-Store & — 2k A 17
FAT B TR G, — > FE A N 2R TAT AR 1 0% R R 12 AT 76 3L S I #E4E 1+, S-Store & — 4Bk
LHIH N OLTP 51 %5 4 15 28 55 45 4b RN s i 4% I ab BAH 45 &, 0 X FE 45 1 ACID MR & 1A 7
P;Spanner J& Google 2 & #E 1 (42 BR 4k (195 T BigTable #5751 (1) NewSQL ¥ 2, 78 J5i A BigTable #5578 {1y K i
FSEELT 51 ACID HEE;VoItDB & —ANBE A AT 2 ) NewSQL ¢ & Hdi i, 3 SQL Vi 1) Fl1 = 4% 1) ACID
i, I BE T S R R Ay 4 H B0 3% 10 A S B RE AT

5 HUREESEBIMISITSELE
RT3 EUAE A B 1 R 2 3 R 0 OB e S LG T R B A S 41

5.1 Zfkiray

E SR v 36 HOTF 5% % T 350408 2 S (MySQL. Al PostgreSQL) IR Mk 5 5k 2 4 #5415 = (Oracle 11
SQL Server){E A4 #r 5t 5.



BhE %

BB B LR A

157

T 245 W T IR % R BEHE E MySQL AT PostgreSQL 43 #7 &5 B A7 EL T+ MySQL,PostgreSQL 8 ¥ X %
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Table 2 Comparison between MySQL and PostgreSQL
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0 2t GUI et GUI
T Mysgldump, XtraBackup L%
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Table 3 Comparison of Oracle and SQL Server
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Table 4 Semi-Structured database instance comparison
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Table 5 Comparison between PivotTable and Hyperion
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