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Survey and Review on Key Technologies of Column Oriented Database Systems
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Abstract Column-oriented database is a kind of new database storage technology that stores data according to column
(not traditionally row). The database pioneers such as Dr. Michael Stonebraker are advocating and exploring the new
theory and technology for column-oriented database. The main features of it are good query efficiency, less disk access,
less storage,and significant improvement of database performance, Column-oriented database is an ideal architecture for
data warehouse natively, and thus shows a good potential in supporting highly efficient business intelligence applica-
tions, This new technology is promising in both academic and business, therefore attracting lots of high-tech corpora-
tions and research institutes to devote in it. This paper introduced and analysed the main features, key technologies and
current R&D situations of column-oriented database.
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DFT R %HBE % (Run-length Encoding) ;

2) 7] B4R S B ¥ (Dictionary Encoding) ;

3) L A BB (Bit-Vector Encoding) .
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select value, ,valuez , -+, valuen , AGGy , AGGgz , -+, AGGq
from table; ,table; ,+*+, tablem
wherecondition; OP; conditon; OPz,+++,OPr conditionp
LIST,,LISTz,--, LISTL
Value; (1<G<IN) . B HEEBFINE
AGG; (I<G<Q) X TR HHEBITRET R
table; (1<G<CMD . WM R BIMR
condition; (1<i<CP) : I A9 6 &1
OP: (1T . B BEH (5D
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For(1<li<CP)
Begin
X condition: 4 BARSER & SRR IR s
End;
kB E R H;
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H=HOP; | h;;
VIt B E R AR R O;//OF (N QA FEZE M
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Begin
H(G<XN) then O;=(Value; 3N %) AND H
else O;= (AGG;—-N3TR#95]) AND H;
End;
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For(1=<4<=(N+Q))
Begin
if(i<=N) then S,=0;
else S; =AGG;-N(0;);
End;
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.
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3.4.1 RTREBMIALME
R W& W
select valuey , valuez ,+++, valuen , AGG1 , AGG2 -+, AGGg
from table; , tables ,+*+, tabley
where
condition; OP; conditon; OP;---OPrconditionp
LIST;,LISTz,--+, LISTL
Value; (1<KN) - I ELERE AR B9 1E
AGG; (1<<Q) : X TAAN EBTRETRHER
table; (1<<CMD W R R Bl 3R
condition; (1<i<CP) . # W H 2
OP; (1<<{D) . ZHMEH (556
LIST; (A<G<SL) S RH#ITHIF AL B 4
BIRERIT
count=0;//count F FiC FHFH AR HHTE
For(1<GiCP )

Begin
if (condition; R iEIEIEF M IEE RSN
then
Begin

X+ F condition, , 4 AR E FF & SFAFHILLIE R Ay s
count=count+1;
end;
End;
VIR HiR I H;
H: :hl 3
For(1<i<{P)
if(condition; Bk M TTIEE &M
then H=H OP,;—\ h;;
WL s R =S R O;
//0 % (P-count) M FE {25 AL B P 4L PRI 45 SR I FE
For(1si<C P)
Begin
if (condition; f2 i H AT IEEFHE L)
then O, = (condition; ¥ i fF LK M F]) AND H
End;
MBS ARG RERN R
//R F (P-count) Tl 25 (A1 45 4 B LR BE 5 R AS ABHTE
For(1<iisc P
Begin
HO; el R R T L EE R ARy L ED
then
Begin
condition; %R B4 T O, % PSR
R =#HREEZER T Value; Q<N B#E AGG; (1<
IKQ)XBKIF 5
End;
End;
VIR RABERGREMA S //SHNTQMEEEN
For(Q<Gis(N+Q))
Begin
if(i<CN) then S,=R;
else S;=AGG,—~n(R);
End;
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AR R A # .
select ¢_nation, s_nation,d_year,sum(lo. revenue) as revenue
from customer AS c,lineorder AS lo,supplier AS s,dwdate AS d
where lo_custkey=c_custkey
and lo_suppkey=s_suppkey
and lo_orderdate=d_datekey
and c_region="‘ASIA’
and s_region=‘ASIA’
and d_year 2= 1992 and d_year < 1997
group by c_nation, s_nation,d_year
order by d_year asc, revenue desc;

B TRAT 2 BB X N R 4T where F 4], lineorder,
customer{ region = Asia) , supplier (region = Asia) , date (year
between 1992 and 1997) .

32 3 i BB E 1 region= Asia, 8 %] custkey 1
3 WICRFFEHM.

®3 BPR
custkey region nation
1 ASIA CHINA
2 EUROPE FRANCE
3 ASIA INDIA

TE3 4 P, R H E & region= Asia, 183 | suppkey JJy
1 MR #MF.
*4 HERIRE

suppkey region nation
1 ASIA RUSSIA
2 EUROPE SPAIN

EHE S FRIEHE RN (d_year==1992 and d_year<<
1997),3 Rl REMF & KA.

#*5 HE%
dateid year
01011997 1997
01012997 1997
01013997 1997

2 JSTE lineorder 3 (fact table) (.38 6) iR #E LA ¥ E
S BT A AR TSRS

*6 Bk

orderkey custkey suppkey orderdate revenue
1 3 1 01011997 43256
2 3 2 01011997 33333
3 2 1 01021997 12121
4 1 1 01021997 23233
5 2 2 01021997 45456
6 1 2 01031997 43251
7 3 2 01031997 34235

WA 11 R BIEN R - E S B E. KR T
custkey, suppkey, orderdate 3X 3 4~F FH 8/ 5 4 5 R AL )
BT BN E, ZE X 3 PN A B AT BB 518
B B8 AT LR R A AGE RS RS R &,
& 12 B,



custkey %‘z‘sm 2' suppkey S&PEJ iy ! frs
3 1 T 1 01011997 1
3 2 01011997 1
2 =) (l, 1 =) ? 01021997 1
1 : 1 N 01021997 1
2 5 2 2 01021997 1
1 ] 2 o 01031997 1
3 1 2 o 01031997 1
B 11 RAREES

i ARk 4 Bad k)

1 1 1 1

i+ =

0 1 1 0

1 1 1 1

0 0 1 0

1 0 1 0

1 0 1 0

W12 FuREEE L

ot A A] R B, BL T DL B BTE A MBS, revenue
(43256+23233),c_nation 2 (china, india) , s_nation & (Rus-
sia, Russia) ,d_year %(1997,1997), #0E 13 FiR,

custkey 1

_|__

¥

ChINA
= 3] # 4 |[FRANCE| —— " p5ia
o] = oo
(Customer Table)

W= o] pofwaluw

o|o|o|~|o|ol—]F

suppkey ahE
1

1 RUSSIA | — [RUSSIA
: 1 £ SPAIN | — | RUSSIA

(Supplier Table)

T
i
1 1997

01011997 —_— 1997
g = #1997 | T g7
T 01021997 1997
8 (Date Table)
0
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3.4.3 A%

AT 3% F R B B4 i % 5K Daniel J. Abadi 7£ 2008 4
REHBEAR. BZHARTERFER, EBRAE AR EERNSIK
WERG L, TR EE T EEORRIEE AR M. iR
PSS B R R B FF BOR AR EE A AR 4, BT LA S X
FURHE P i T T RTINS B B B R U AR Rk T
ERERZ—.

3.5 B&

8% ERTIR, SCHFSIBER R 4 KXBBAS SR ES 2T
WAL RALE AR AT s, s, ELHRE5 Bk
PERD SRR IS R T X B AR R R Bl SEE X 4 N7 &
BIFZ AN BB, LUR SIS ARHRR.

4 FIBHEEEREWIR

B HCHE P B R SR sk 3R BRI L KA T 2 P R
REEETERENES . HRAEEEARE— AU E
AR A R RR , (T UK ST KB € AR A
RUEEBESTHREFE. AR REARLHZ
— R W RE W AR, TPCH 77 Wi B AT 82
AT, FER G SR T R AE = VR LA R S B 5T 07 T AR
WEASHEME.

4.1 TPCH B 77 ¥iEAE IR
4. 1.1 TPC MK FHH

TPC(Transaction Processing Performance Council, % %
ABERRZ NSO RBEH 10 K RAFAERYIERFIHAL,
BEEAEE. ZHAWNLERITH BE4 mib4E K EH
SAEEE.B AR RA . TPC WA FEBITEN
WESFT K. MATEYLA . TPC MIhEEE H 2 i %5 A
HUERR T (Benchmarl) bR A ML HERE RN A E B, SR
TREE R KA
4.1.2 TPCH #lX A~

TPC-H(EL R BEITH M50 £ TPC M EEN Kir sz
—, EERDRERIE TR R AR, SRR
1, R 578 sE I 2 3T B i AR R sy e mail,
F FERE L B SE R Ml 38 B B8 FE (M Bh S AR R DR B R S
BIENARENEE,

AR ET LA S 7 (I RE BRI RS S
Be .3 R ERE R, MM AR EAENL A
BERATE R AR BRI B E B B 40T B
HEAT A R S AR T R A
4.1.3 TPCH & 45#

A 14 BR#E TPC By Muh b1 TPC-H W 848 40 4
SEARIIAEIREN . QphH YA AR, B I & SUR B/ 58 R
M A XA BB S BT R VERE R . B 14 OB
& TPCH ‘B Jr ik 100G HERHMET 10 A xF AERE.

® EXASOL EXASclution 20
 ParAcoel Analytic Datsbese
# Sybese 1Q 126 SAS

® Microeoft SQL Server 20060

B 14 TPCH XtH.HE

ME 14 HELVE & B X — AR R P, R
i B EXASQL EXASolution2. 0 #1 ParAccelAnalytic Da-
tabase, BRI BERE . HIRGE R, 58U 100G
EABIERBERIHAGE. B 14 HEIMEIEELS X AN
BAERGAR, KA R O A—+, TR R R E
HEVE S CR4] ).

4.2 BH

7 TPCH B RS, S8R EC S\ LRR
TREMERR, XY PENIE T SRR R X BRI CE
BATURBESEROER TS, FIBEENRE TIIFMY
JrRAE SRR b B LR OB R AE T 38 i S A0 i
IR Z.

HBRIE AEN—RVBARSFEIZE  BOLEE/N
HIFRT — 154 HUABASE, E B R 21 W, H
REZAENTFMKPRES T REHMERE, KRB L2 KK
AT HEAT X E B L MTRAR

ASCAER T FIVBER B LA B Mk 51 B8 BE A IR 5
B DL RSN FE AR, B EA G T I B RS ILR R
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