IRs [ /7 41 (Time Series )if & & AL B B ) 7 2 21

May 2011

2B ik B

IBMH [ B 4% & i =
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Wiz

= TimeSeries(i 8] 51 ) f5 44

* REARBIHEE E R HI HR

= I 8] A IR R BB R I

= BYE] 751 (TimeSeries) Rk 7 5

= REBEYEFEvs it 7] 7 5 B3 E WA &=
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TN 28 FH B SR ZR FE A Va1

IE-FRREAE K
RIR-GHERG1578 K
- B AR SR (RAFTHF)

IPENEER A% ety 350.4B

1000 /7 2 I BE 1 57

BEARERT

\ N [N N I S 2 *
BB RIS 155t
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R ARTIEIE

0001 2010-01-01
0001 2010-01-02
0001 2010-01-03
0001 2010-01-04
0002 2010-01-01
0002 2010-01-02
0002 2010-01-03

2010-01-04
0003 2010-02-01
0003 2010-02-02
0003

CP_NO Data_date | Data_type | KWH_
(CEL T

1.00
1.01
1.02
1.03

1.10
1.11
1.12
1.14
1.25
1.26

RAB:
24 * 365 * 100,000
= 876,000,000

% Z A AR F A K E - 876,000,0004T

100,000 F 45 /N R E— %k, Ei+365K

1w

l © 2011 IBM Corporation
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Fif 18] P 31 B0 e

~ﬁﬁ24 * 365 =8,760/ % %

CP_NO | Time Series Data 24 * 365

0001
0002
0003

0004

1001
1002
1003

2001
2002

(2010-01-01--00:00, 1.00), (2010-01-01-00:15, 1.02),(2010-01-01-01:30, 1.02), ..

(2010-01-01--00:00, 1.00), (2010-01-01-00:15, 1.02),(2010-01-01-01:30, 1.02), ....
(2010-01-01--00:00, 1.00), (2010-01-01-00:15, 1.02),(2010-01-01-01:30, 1.02), ...

(2010-01-01--00:00, 1.00), (2010-01-01-00:15, 1.02),(2010-01-01-01:30, 1.02), ...

(2010-01-01--00:00, 1.10), (2010-01-01-00:15, 1.12),(2010-01-01-01:30, 1.13), ....
(2010-01-01--00:00, 2.20), (2010-01-01-00:15, 2.22),(2010-01-01-01:30, 2.22), ....
(2010-01-01--00:00, 3.30), (2010-01-01-00:15, 3.33),(2010-01-01-01:30, 3.33), ....

(2010-01-01--00:00, 4.10), (2010-01-01-00:15, 5.12),(2010-01-01-01:30, 5.13), ....
(2010-01-01--00:00, 4.20), (2010-01-01-00:15, 5.22),(2010-01-01-01:30, 5.22), ...

I 18] 2 41«

100,00017

100,000 F 45 /N R & — %k, Zit365K
o it 18] Fp 5| S48 2% R A — 100,0004T # 3E

© 2011 IBM Corporation
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b 18] P 5 B v 1 o i

= P KA B
Y I0) PP 51 8 3 2 O

00:00, 1.1 00:15,1.2 00:30,1.4 00:45,1.7 01:00,2.1 01:15,2.6  01:30, 3.2
00:00, kwh = 00:15, kwh = 00:30, kwh = 00:45, kwh 01:00, kwh 01:15, kwh 01:30, kwh
00:00, kwh = 00:15, kwh 00:30, kwh = 00:45, kwh 01:00, kwh 01:15, kwh 01:30, kwh
00:00, kwh = 00:15, kwh = 00:30, kwh = 00:45, kwh 01:00, kwh 01:15, kwh 01:30, kwh

SIS TR R AZAE 7 50, R ™ £ 2 Ta] i 5

0.1 0.2 0.3 0.4 0.5 0.6

N N N N N Y

00:00,1.1  00:15,1.2 00:30,1.4 00:45,1.7 01:00,2.1 01:15,2.6 01:30, 3.2
00:00, kwh  00:15, kwh = 00:30, kwh = 00:45, kwh = 01:00, kwh = 01:15, kwh = 01:30, kwh
00:00, kwh  00:15, kwh = 00:30, kwh = 00:45, kwh = 01:00, kwh 01:15, kwh = 01:30, kwh

‘ © 2011 IBM Corporation
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RATBE FE s R R 5%

= BB REHE I N 5
— R AR PR HIEE 2 1A
— 21196 * 365 * 10,000,000 = 350,400,000,000
— PR HIE A2 A= 350,400M * 32(8+8+4+4+4+4+4)= 18,220,800M = 12T
~BRESIZER=H 02 +=1.2T

Cp_no Org_no Data_date @ Data_type Fee flag Get_date Kwh
8 BYTE 8 BYTE 4 BYTE 4BYTE 4BYTE 4 BYTE 4 BYTE
S LR R 5
= AT RUAEH

— R AR [ e DL 1] 55 3R B K/ EE BT

— RERRL [ 23 B e LR TR R B AT A

— RA BB P A T P KB DSBS A BRAH R A
~ BN HE AR A K AR THFER AT AETH A%

‘ © 2011 IBM Corporation
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R AR FE R T R SR T

« RAMEIEEFERERE
AR EEARERRRE.

— HIE WEE T KERIME T
~ BEEFIBIE G R AL ERINOFE IR

Cp_no Org_no Data_date @ Data_type Fee flag Get_date Kwh
TR %% IR IR %% TR 3% IR AR A2

= R AR ERHE BB R
— S RIS PR B, B B L B R B 48 T
— e K (922 B TR I AEREE 2k B P 2 IR BRI/O SR B
— BB MR T M B AR A O B TR B - B
— G A SRR T S BT 1 2R 1] K

‘ © 2011 IBM Corporation
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T

- INFR BN E

L 2 M AF-TR 57 25 A

ROWID Cp_no
Rowid 001 8 BYTE
Rowid 002 8 BYTE
Rowid 003 8 BYTE
Rowid 004 8 BYTE
Rowid 005 8 BYTE
Rowid 006 8 BYTE

= 1nf form

= There's no top-to-bottom ordering to the rows.

Org_no
8 BYTE

8 BYTE

8 BYTE

8 BYTE

8 BYTE

8 BYTE

Data_date @ Data_type

4 BYTE 4BYTE

4 BYTE 4BYTE

4 BYTE 4BYTE

4 BYTE 4BYTE

4 BYTE 4BYTE

4 BYTE 4BYTE
AEAEE KR

Fee flag
4BYTE

4BYTE

4BYTE

4BYTE

4BYTE

4BYTE

= There's no left-to-right ordering to the columns.
= There are no duplicate rows.
= —Chris Date, "What First Normal Form Really Means", pp. 127-8[4]

‘ © 2011 IBM Corporation

Get_date Kwh

4 BYTE 4 BYTE

4 BYTE 4 BYTE

4 BYTE 4 BYTE

4 BYTE 4 BYTE

4 BYTE 4 BYTE

4 BYTE 4 BYTE
(L ENzHr2ar)
(KA ZH P2 07)
(AR E AT ZHH[F] )
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KRB R HKE R

k1T

EEE’JHUJE

sl

7k
f{_ no Data_date | Data_type | Fee_flag Get_date | Org_no ] Kwh_rea
cp_no Data_date | Data_type | Fee_flag Get_date | Org_no Kwh_read
cp_no Data_date | Data_type | Fee_flag Get_date | Org_no Kwh_read
cp_no Data_date | Data_type | Fee_flag Get_date | Org_no Kwh_read
cp_no Data_date | Data_type | Fee_flag Get_date | Org_no Kwh_read
cp_no Data_date | Data_type | Fee_flag Get_date | Org_no Kwh_read
| cp_no Data_date | Data_type | Fee_flag Get_date | Org_no Kwh_read
\c»p‘no Data_date | Data_type | Fee_flag Get_date | Org_no Kwh_re
TR R

s — NN BUSIRZEENER (HlUicp_no. org_no)

: —/\%ZTE

1AM

O E ) HAREEI (Bl ankwh)

© 2011 IBM Corporation
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2 A B U

S

bhB

ANESHIEHE R

cp_no, kwh
cp_no, kwh
cp_no, kwh
cp_no, kwh
cp_no, kwh

cp_no, kwh

/ Root Index \
Index L1 \

/ Index L1

Index L2

cp_na, kwh
cp_ndg, kwh
cp_na, kwh
cp_ndg, kwh

cp_na, kwh

cp_ngy kwh
cp_no, kwh

cp_no, kwh

Index L2

cp_noykwh
cp_no, kwh
cp_no, kwh
cp_no, kwh
cp_no, kwh
cp_no, kwh
cp_no, kwh

cp_no, kwh

cp_no, kwh
cp_no, kwh
cp_no, kwh

cp_no, kwh

Index L2

cp_no, kwh
cp_no, kwh
cp_no, kwh
cp_no, kwh

cp_no, kwh

" no, kwh
cp\ no, kwh
cp_Ro, kwh
cp_ng, kwh
cp_no, kwh
cp_no, kwh
cp_no, kwh

cp_no, kwh

Index L2

cp_no| kwh

cp_no} kwh
cp_ngi, kwh
cp_no, kwh

cp_no, kwh
cp_no, kwh
cp_no, kwh

cp_no, kwh

B U B T B R B AN E SRR H - R AR R T

‘ © 2011 IBM Corporation

cp_no, kwh
cp_no, kwh

p_no, kwh
cp_no, kwh
cp_Yo, kwh
, kwh
cp_no, kwh

cp_no, kwh
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HEL SR B9 R 58 o AT B0 P e %

= 32 R RBHE FE(Oracle, DB2, MSSQL)
— R R AR A e I B w B B L 2 LR 51

— BEHLA A A A e NS AN E B i A TUAE 2
— SQU L ¥ Mg Nz i 18] 5 2R A R/ B K L 48

= I 18] F 1 845 B (TimeSeries) T A
— 1 P SR 8 R IR P 8, 5 5 75
— LR RS (7 2, 25 R P2 550 2 R i
— G B SRS SN 6] P ) S5O W R P A 10 2 1)
e AR B 5 A A S e
BRI AN, R SR TR
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= [} [8] % 41 (TimeSeries) i fif th 77 &
= R AR AEHE FEvs i 18] 7 51 20 S 3 =

‘ © 2011 IBM Corporation
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% R AR FE v sINF ] 31 B 3 R

WA R -RABBEE

0001 2010-01-01
0001 2010-01-02
0001 2010-01-03
0001 2010-01-04
0002 2010-01-01
0002 2010-01-02
0002 2010-01-03

2010-01-04
0003 2010-02-01
0003 2010-02-02
0003

CP_NO Data_date | Data_type | KWH_
(CEL T

1.00
1.01
1.02
1.03

1.10
1.11
1.12
1.14
1.25
1.26

RAB:
24 * 365 * 100,000
= 876,000,000

% Z A AR F A K E - 876,000,0004T

100,000 7 4 /N B F & — %k, Eit365K

1w

‘ © 2011 IBM Corporation
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R R BRI FE v s I 18] e 5 B0 B —Fet T8 e 37 280308

~"ﬁ24 * 365 =8,760/ % %

CP_NO | Time Series Data 24 * 365 \

0001 (2010-01-01--00:00, 1.00), (2010-01-01-00:15, 1.02),(2010-01-01-01:30, 1.02), ..

0002 (2010-01-01--00:00, 1.00), (2010-01-01-00:15, 1.02),(2010-01-01-01:30, 1.02), ....

0003 (2010-01-01--00:00, 1.00), (2010-01-01-00:15, 1.02),(2010-01-01-01:30, 1.02), ....

0004 (2010-01-01--00:00, 1.00), (2010-01-01-00:15, 1.02),(2010-01-01-01:30, 1.02), .... A —
100,00017T

1001 (2010-01-01--00:00, 1.10), (2010-01-01-00:15, 1.12),(2010-01-01-01:30, 1.13), ....

1002 (2010-01-01--00:00, 2.20), (2010-01-01-00:15, 2.22),(2010-01-01-01:30, 2.22), ....

1003 (2010-01-01--00:00, 3.30), (2010-01-01-00:15, 3.33),(2010-01-01-01:30, 3.33), ....

2001 (2010-01-01--00:00, 4.10), (2010-01-01-00:15, 5.12),(2010-01-01-01:30, 5.13), ....

2002 (2010-01-01--00:00, 4.20), (2010-01-01-00:15, 5.22),(2010-01-01-01:30, 5.22), .... /

100,000 F 45 /N R & — %k, Zit365K
o it 18] Fp 5| S48 2% R A — 100,0004T # 3E

© 2011 IBM Corporation
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R AR v sB 8] 3 471 37 =

= RAMAE IR G R

set pdqpriority 80; /EH T T FE

select cp_no,avg(kwh) from rt_dc_d_meter
where cp_no between '2001713001"and 2001714001’
and data_date >= '2009-07-01 00:00:00'
and data_date <= '2009-12-31 23:00.00'

group by cp_no

o I IE] e SIS RS ) 2R 6 BRI

select cp_no,

AggregateRange (‘avg($kwh)', data,0,'2009-07-01
00:00:00.00000','2009-12-31 23:00:00.00000’)::onefloat
from dc_table

where cp_no between '2001713001"and '2001714001'

‘ © 2011 IBM Corporation
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KT ERIEER

AR XA ARSI

17NEf 0.140 0.087 62.14%
BN 3.649 0.094 2.58%
TR 4.452 0.084 1.89%
1A 4.145 0.096 2.32%
2 H 8.703 0.112 1.29%
6™ A 16.085 0.086 0.53%
12MH 18.231 0.082 0.45%

. S RBUH R A RBT60T: 24 * 365
o B ] SRR D A 47

l © 2011 IBM Corporation
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140.14%
6.36%
6.39%
9.26%
7.89%
3.45%
2.61%

KT 1001 R BT Lt
i 1603 AR
17NES 0.294 0.412
IFN 8.755 0.557
TR 9.188 0.587
1™ H 8.919 0.826
2MH 12.504 0.986
61~ H 32.252 1.113
12MH 52.549 1.372

o T AR FEEARE760001T: 24 * 365 * 100
o {5 (7] 2 41 R A B AT $R 10047

l © 2011 IBM Corporation
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KT 10001 BRI ELR

10004 MR | RAMA | WA SR

17NES 0.090 3.147
IFN 49.274 4.755
TR 54.848 5.179
1™ H 56.113 7.282
2™ H 87.729 8.786
61~ H 175.682 9.734
12 H 357.228 11.840

3496.67%
9.65%
9.44%
12.98%
10.01%
5.54%
3.31%

« R RMEAIETEARIE 760,00017: 24 * 365 * 1000
o {5f [B] P A AR I 35 AT 10004 T

‘ © 2011 IBM Corporation
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< T 100007~ HE R ) EL A

I 6] LY

1 ,J\ O 491 36.622 7458. 66%
17 453.295 37.115 8. 19%
7K 519.494 52.707 10. 15%
=y 536.028 76.161 14. 21%
24 H 852.244 79.43 9. 32%
6/ A 1735.238 127.071 7. 32%
124 A 3484.112 118.851 3. 41%

- o R EEA$87,600,0001T: 24 * 365 * 10000
o W TR] 741 A 75 E A $100004T

- RRIEHFH T 58751 (3484F0) A 15 3|45
o B IE) R AR R R 1 2430

‘ © 2011 IBM Corporation
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< F100007™ B R K3 47 B TR B ELA

BT R (B

4000

3500 -

3000

2500 -

2000

1500 -

1000

500 -
0

-+ R FRAETY
~m- [ E) A AR R

- —8 —» - =0 —.
T

1

TN 1R TR AN 24HA 6MH 1248 HiiE=E

© 2011 IBM Corporation
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B Be HL 3R B BN 18] Fy 41 (TimeSeries) KL 343
TE ALY B BEAT - R AT L ) 34

‘ © 2011 IBM Corporation
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e B EHF B 7% (TimeSeries) HIfRR TR

= B8] F)(TimeSeries) K454
— F AL P R BHR- R %ok REBIE FEHI25%
— BORLE S Rt - SE B B B RN
— XTI AR ARBAE TN, REEA MR &L,

= I [8] 7 %1 (TimeSeries) L #
— W ER BE B RSER a4
— SER (I/NBTERA5- PR FIF B4R
— SERTERE R BT
— SERF 2 P H BAT 0 A
— SERMLR 2 P RS
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i 18] 751 (TimeSeries) IR TR

= A A B R
—XFEEHERS, TimeSeries R R — 1 Z s
~ T ZA50%, HMEKI/O
~ FHRIIFHR
— I IE] P A 3R 3k 70 B R I ANTR 97 8 i o0 R 1 2. 4TI 52 2.8T

time, kwh time, kwh time, kwh time, kwh time, kwh time, kwh

time, kwh time, kwh time, kwh time, kwh time, kwh time, kwh
Cp_no 8 byte

time, kwh time, kwh time, kwh time, kwh time, kwh time, kwh
Org_no 8 byte

time, kwh time, kwh time, kwh time, kwh time, kwh time, kwh
Data_date 4 byte

time, kwh time, kwh time, kwh time, kwh time, kwh time, kwh
Data_type 4 byte

time, kwh time, kwh time, kwh time, kwh time, kwh time, kwh
Fee_flag 4 byte

time, kwh time, kwh time, kwh time, kwh time, kwh time, kwh
Get_date 4byte

time, kwh time, kwh time, kwh time, kwh time, kwh time, kwh

time, kwh time, kwh time, kwh time, kwh time, kwh time, kwh

© 2011 IBM Corporation
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iy [8] 7 %1 (TimeSeries) R R 7 &=

K& /fEF IS * 365 * 10, 000, 000 = 350, 400, 000, 000

B 8] FF % TimeSeries
< PE 2 H]= 350G * 8 = 2.8T
«Z¢3L 22 A= 10M * 32 = 320M

- Z M Relational
FYE 22 A= 350G * 32 = 11.2T
% 5| 2 [6)=1.2T (f5i1)

‘ © 2011 IBM Corporation
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e

Size

B TimeSeries

M Relational
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i (8] £ 31| (TimeSeries) RIfRR T R-BIBE SRR

= B 8] P 3 B S 1 R i
= B R AR Sk B AR PR AN IR B )
= B[] P A E SR P - PR AR A 1 3 PR (RIO IR IR I 5K

time, kwh time, kwh time, kwh time, kwh time, kwh time, kwh time, kwh
o time, kwh time, kwh time, kwh time, kwh time, kwh time, kwh time, kwh
p_no
o time, kwh time, kwh time, kwh time, kwh time, kwh time, kwh time, kwh
rg_no
time, kwh time, kwh time, kwh time, kwh time, kwh time, kwh time, kwh
Data_date
time, kwh time, kwh time, kwh time, kwh time, kwh time, kwh time, kwh
Data_type
o time, kwh time, kwh time, kwh time, kwh time, kwh time, kwh time, kwh
ee fla
"9 time, kwh time, kwh time, kwh time, kwh time, kwh time, kwh time, kwh
Get_date
time, kwh time, kwh time, kwh time, kwh time, kwh time, kwh time, kwh
time, kwh time, kwh time, kwh time, kwh time, kwh time, kwh time, kwh

© 2011 IBM Corporation
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Informix 11.7 RDBMS+H[E] 73538 FE et SEr 4347

saL « i)/ 5+ MDMS 31 3] 4

B E
[} 18] 7 4] + MDMS XU 5| S 547
= IR P41 5 B 1 24
i 7 51 Ao AR E e

LR B UER ™ HIEN

= InformixZi#iE 2 B¢ R Y
51y 8] 7 41(TimeSeries
)V HAMESE, W%
ZHMERITE KR .

A% P

l © 2011 IBM Corporation
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e R E H(Advanced Meter Management)

= PREK: I 8] B 51 (TimeSeries) 20 i & 50
= R $5 ¢ R A HHE JEE AN BB A2 SEB 40 BT Y 75 oK
= H bR SER i

" fERTT SR
— LS IR] 7 31238 EE (TimeSeries Database)

— JS Rk SE B o i E R R R AT R
AT R B E TR BE R ERI R REH RSt

i
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Informix B AL Fi s 5L ZE N 17

Informix3tE X 17

LRU

LRU

l 1
(oot oot [t oo | oo [ or] buﬁ[ buﬁ]

buff buff I buffI buffI buffI buffI buffI buff Log buff [Phy bUﬁ

oaaaaqq
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