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XL AU BT IN 1R R WA S 2 (R i A m T B AT . el

(¥ or 15 7528 O B LR O 2 40 1) IE AR o

PRV e fad R

1 B or A PR B ULIC 0 ) 05 IR Gad, JRRSHEA in 51
) AR FE TIP3 &, i T A7E A ORI LA,
Pt EHERE K

t.pub id = p.pub id

between - F1) 7E 1 Tl # W A B 5 0o K T2 T FI/NTFEEFF4). DLk
IR BIE AN L OSBRI T T between
15, DUREERFA D 1 =

price >=15

8 Adaptive Server Enterprise
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2 AR ENERSEAENG Y RERET, sIHEAN R
ARIBEFSHE AR — N EE—1H 1. type £ price FL A titles T 41, X
U, FRIEFA)E:

(type = "travel" and price >=15 and price <= 30)
E
(type = "business" and price >= 15 and price <= 50)

3 in FUERA or FRIBIRE . WIRBRN I —ANRAZA in FIFK, W HHE
U — N . O A s B B 21 36 2 -
p.pub_id in ("P220", "P583", "P780")
e
p.pub_id in ("P651", "P066", "P629")
T e D R n] DU EE & FIAR R — 7)., NIRRT FE = I,

PRI R ARTE S 2 A A, DU E RE AR LI e AL i R
ZH join THo R ARBIBLERT F AW AR

BEEIR 7 FO g A I B R E B Al 1 R

fltn, AE N A, P T ) #H A S S RIS or 1
(EELE

select p.pub id, price
from publishers p, titles t
where (
t.pub id p.pub_id
and type "travel"
and price between 15 and 30
and p.pub_id in ("P220", "P583", "P780")
)
or (
t.pub id p.pub_id
and type "business"
and price between 15 and 50
and p.pub_id in ("P651", "P066", "P629")
)

LR, R or BERZ I TRy B S U ] and BRI 1A

ERIRBITAIN T A5 R L A W BB A PR T
AT or LA S, M ER BERE T A, WARBOZXAS 14

HEEFIAM RS EiREMMEK TR 9



EHRHEF

WIRIE RS HIMA ARSI

FEREEH

BRSUMLTH

10

WX 53 A T A 1K) where FIl having A1 1], LA DL 75 A if]
Ak B ) T3 g (BT AT 1 0 ]

4 where TR IIEA 5 R G BEVLECIN, W) LARE PR R 240k 0 52 Kot
TRV R AR AZ R T ATHI T E A AR R L B AT . — Bz 28
BT B R A7, 80247 O MBERE B N ik 92 A7, W2 R
TR TH.

W, 415 authors F7E au_lname A —ANZE], I HLLE city AR —A
Rl ARG T4 LA WA e DL AT -

select au lname, city, state
from authors

where city = "Washington"
and au_ lname = "Catmull"

AR S E S (R E T R, RolmzLl
LG R TTRIAERELL) SR AR 5 T SR T8 e AR KU ) o 3%
FEVT ) Bl ST B AR K 2R 5 DR M T AT By, JFAE DS 1) Bt AT
Jad Ty — AR N B SRR AT

ANEERIBFAT <> Fl = & TARIRNG Ol AR PR B AE N J ST T
ROIMEOLT, R NAEmARRIRR ], DURAER 518 i SN2 754l
MARICRCR 5134 . (H2, WERRSIAE s, WAER IR0,
H 3 Hodhs TURIAT ID AR Vs R .

D N I et o 1/ S A R R P B S B e e 7 T e o S (R T
T RS T B R R B AT . WRAT IR 5], R] DU X e 5|
U 1) el o

au lname = "Bennett"

przce >= $12.00

advance > $10000 and advance < $20000

au_lname like "Ben%" and price > $12.00

AREMMR AL RBHL, BRARFEIL B IIRER 51

advance * 2 = 5000 /*expression on column side
not permitted */
substring (au lname,1,3) = "Ben" /* function on

column name */
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EF1E

TREE G4 FE

Ab32 join

UERAE A I A 3G S sl e A7 A i Tk :

advance = 5000/2
au_lname like "Ben%"

ZIELU N &, £F au_lname EHBF—NR5]:

select au lname, au fname, phone
from authors
where au lname = "Gerland"
and city = "San Francisco"

SR REN - MERSH
au_lname = "Gerland"

* au_lname FH—1MEI|.

o XTHIZEA RIS IE

o BERR MRS EEEAT .

VL RRF R BIREE SR AN A5 city B A RG] AEIXR
OUF, au_lname LRSI AW, lf A VL RO Lk FC K B A7 Bt TR
PN REGAT, IR EREANILIAT VAF city £ AL R T

AR e A B P ] (17 S A B R 2 80 7 50, B
Gt R RIPATEL ROlEEE. R SHER TR AR LA & A
RO MERTE R BT R AR T 1) o BBAh, AR TR el (i TR
L L7 BRE R Al v, TTERE L7 B w6 B B AT ML ELAE Ab
PR AR A H AOA T AT YRR A T BT IL AR PP I A A e B 0
By, DA s A K ARl o R LR A 2 AR BB A

1 SR

HEEFIAM RS EiREMMEK TR

1



EHRHEF

EEEEMEEESE

AW RE PR TSR A P e e M R R VA 17 e R 32
ARG T MV BURME  (RUERIEO , IR 57
(R RIS SRR IVAT M I ST i

RN R E TR s EA Y, KPR Tk
HIERSE ST PN B BT B e R 58— A BT BERGE H R EAE A
HLR W VA RPN J A AT BT BN o AN BT P PR A ST FE AL
SN v AN R LT

BIE S FE 51 1) i ) e URE A mT LA P S 2 T 7 PRI AR AT YR AA ) 6
FEVEATE, AT SRAG S R T AL E

FiEXNE 7 ERF T

Adaptive Server 15.0.2 Z R FIRRAAL IS4 “H5 1047 FEATERFENEAG T

Adaptive Server 15.0.2 J S i hiAs B 7 BALoF S H T 981038 W (i
A EAAEETTED o IXFERAEATAN TE SRR, JF Ol T SR
FER ik .

TEMRA, AR RE SRR RE R R, B i /B 3R 1 TR T I
FE TSk e

select * from tl,t2 where substring(tl.charcol, 1, 3)
= "LMC" and tl.al = t2.b

RARSHIELEMERE

12

—ANEARBROE, RWRE N RTI AR HE, TA BT
ROIVRRGHHE KA. HELUT &

create table Tl (cl int, c2 int)

create table T2 (cl int, c2 float)

create index il on T1(c2)

create index il on T2(c2)

select * from Tl, T2 where Tl.c2=T2.c2

BE T.c2 JB T int 88 5F Hw B — 4851, T2.02 Jg T float 28 IF
HEH ARG,

BRI T B e, A AR e st al DA 285 [ 4 oke Ak 1 i
oo WA)IE UL, R AN b A SRR 0 B S TR T R OAH Y 2R
SlEYE, AR PR AE HANE R TP RS N R Fe RS 4
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{ERAFRIERTN or BiAHIEE

HZ W 8 T PR ALHSMIEAL AR P IEAT B TR AT i, 3L
A T BT P e Ak B 35 30N or T 1A (R34E4%

join i FF

EWPAFE T FE BTS2 — I join EXIAERCA I TERI, LU Ak
A7 Y TR P ALk B PR A4 o PR DR AR g o o 3K B0 DS T AE K B 1]
AAAE RO TELR BRI R SR o 2P0 R e i LA 28 AR 3R
PR ARy . T EHBOR TS

RO S AR AT — DB BRI, I LA HEER I € 4k
HERR MU 1) 1P o MR SR A T RS AT A T AR B A R ik
KRIAFHILAIF -

TERORN M J5 K F PR BT SR o FEIXFP Sl rh,  nf BE S 4 (13
FEMGUF HAR T LA SR v SRAR (I B> o XA TR ) A5 FH A AT
join J7k.

FIRTZ R BT TERS AR (038 BEEAHEBRAN 75 21 1 32t
JFo RN B AUE, ST LU &I (] B
PR BIRT2R) 5 i FE e TR P AR LU, I T A o s 15 4k
FHS BRI o XK Yol 2 400 T A o S AR 2 U Py e 5 P I T

AR P vl O A AL R R a0 e, HrRets i
AR 7 AR B FLEFT o« 3170 i 2 BB join £ 75— AN K2 Fact
%, %R EAH equi-oin 151, WITIXLEIH ], %K 5 )L Dimension
FKi%4z. Dimension FANEATE EA B HEAHE Y join 1H); At/ U,
Dimension KA & 2 [0 %%, {HAE Dimension A Fact £ [H]H
join 151 o AT WIARALRE P v FHARF IR Y join WP 4R, T8 ik ds I
FiR, KA Fact RAEHE LT FIA R, 1l Dimension 2 4% H7
BRI, MmA s Rl HE, R AR S T
i) sEEDL or 15, WA WP R WA S A iZH AR .

HEEFIAM RS EiREMMEK TR 13



mH Btr

AL BFR

AT HARET, it —Fi g Ry 28 2 v 75 oK 5 S BRI T
MR R B 2SR FH DAL R e R I T A B YR . B RE I SO IS I
=R Hbr, FEEATEEAER Eig e Xt i RS A
SRR AT L

EHENEH LB B . RES[FSMMBIrEmTSEN, SEH

N T EHg.

FIH X LA H AR vl UE R — PG & 3 ORI E RIS R AL S -
allrows_mix — S PUAL H AR, ARSI &G K HFR.
allows_mix 1] *F-f#7 OLTP F1 DSS Erif) 3 5i 1) 75 2.
allrows_dss — X H 45 2 /5 5 52 A% (1) T 4 DSS &) dscfs H 1 H Az o
HAr, fEsLibnt B3gftiz Hir.
allrows_oltp — TX )AL ALFE P % IR IR B N IE R,

ENR S A0 b, Al sp_configure. 51 U1:

sp_configure "optimization goal", 0, "allrows mix"

fEosik g ), i set plan optgoal. f51]401:

set plan optgoal allrows dss

EAHG, ] select BiIL'E DML i 4. fil4:

select * from A order by A.a plan
" (use optgoal allrows dss)"

— MRk, LA select. update Fll delete 150 W B AF I mIAAL H A5 o
A, BEARATLLFE insert...select 5] F1 ik EALAL Hbw, {HASNRELESL insert
EA) R E BRSO B R .

BR &I E iR P A B A

14

MAC K217 I LA 28 AW Re S bt BN PLRIES it — Ml A
L2 R 1 ) 1 B T 7 7 R et 7 oy 1 P K £
PPy Al A2 A L BRI a7 F B 2 A iy B T I i) s B IS L1
FeVFE WAL BLER & B AT R

Pt IfE], R ILCL NSO, WARALRE 72 fil &% timeout:
o BHERDAEE IR M EAETERIL, DU
o BB HHE R timeout F 43 LEFRH .
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fm] DL optimization timeout limit 2% (R ¥ & & 0 F1 1000 2 [A] [
{EEAED KM Adaptive Server 755%™ H T U0 AL 2 1 (1) I )
optimization timeout limit %7~ Adaptive Server ft4b 25 i) I A Z0U4E B AN T
AWHATIN TR B 2 b @, f5EfH A 10, #igil Adaptive Server H
10% ST E AT ISR A . 2B, 852 1H 0 1000, i
il Adaptive Server | 1000% 55 10 i It vF 2 B AT I AR PLAL A 3]
H K optimization timeout limit I TEAIAE ., ES W (RAEEESEH) I
FSE CRERIESH .

KM T T B S Bl A i R A L . T, AP RER AR
A TR A, AR BRI s A R D0 I TR) W] AE A7 el R R Lk
T o k.

Qi SR AR R A RIS Af) GXPh A )il o /5 AR A gm BEI 1] 9 3
IfA], A] AT AN A (RS2, O S, S R A
10 N2 %,

ER S w200 1, Al sp_configure BEE AL timeout limit it & S 4. 1
an, BRI ] B A S A A BE TR 1) 10%, I HTA

sp_configure "optimization timeout limit"™, 10
TESTEGON b, AL set Y& T .
set plan opttimeoutlimit <n>
Hor, n JE 0 3 4000 2 8] AT AT HE 5
EAT I L, A select BRAILALI 7]

select * from <table> plan " (use opttimeoutlimit <n>)"

Hrf1, om0 B 1000 2 8] FRATf R 5

i
=

17T
Adaptive Server SCHF7E R WA T ISR N I ZKSP RO B AT BE . FE T
ITEERIERIHAR RS R I (W CPU. BES) FINEAT 2 NBHAT
HIRE T o KAV FFAT BE S FR AT EE 4558 & /01847 R — 1B HAF ) 24> SE 4
) RE
WS WA 5 & “IHTAWALEE”, DL T #X Adaptive Server H AT i)
AL TR 23 o

HEEFIAM RS EiREMMEK TR 15



L E&E

Rt ALE]

I RSH

16

SR EIUARE P T DU A R HB 2 2030, (H DU 3K 48 i) 80 R] B 52
PEACRE P B -

DR G RIS B, Sk i Bt 7 B mT e S5 I &
W E A DL o

FEE 55 P | AT W e AE S &R 91 gorHE B .
—ANER G ATREVT M R H
KA XS where F-f) (SARG).
WA T EAR MG YR,
O PEAF (i 1 R Jr e A R A T FEOR R
WAHA K SARG BUEZEFIMFHE o
éﬁ:{%‘%ﬁ%ﬁ%%%@ﬂﬁ*%fﬁi@ﬁi’ﬁ]ﬁﬁ%ﬁf?ﬁﬁﬁﬁﬁﬂ%ﬁ‘éﬁ"]ﬁ%ﬁ:
br~
AW G S R S A AT DL HE
TEARZR 10 B F it S A e 8. RGBS RIA . fE T RE
PTG, KRB e is R B A i 204 2 .
o MHPATHE RS, SR AR 2 E .
o WME—AEMHT—ARMERZ T 400 A, PO REE HPT
PR AW SERTAL S, RO A S AT AR~ 2 T 102 A
SARG. (I % A H0K - R B EAT . )

o ORTER > CRTD BEW, DR EIISCS A >= CR
TEETD, WHATRCRTRESELf o Bildn, N i A AEH] int_col I
MR 51 A3k int_col &5 3 (S —AME, SRJS4RELFH, AHCH 4
KT 3 M. WEARAIRE int_col F5 1 3 (AT, IS5 St 314K
I, BLEK int_col KT 3 B 4T

select * from tablel where int col > 3
Uy G % A AR

select * from tablel where int col >= 4
ASRAT T ORI RO, SRR B D TRAE o
Fi 2 showplan FOHTH, &FEFH TR 5],

AR AL REA R GMEARA, NATAIZE 101 TR 3-1 7 set
i A R A B AL BEAS R 5 I8 RIZ R T .
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£/ SQL ikE%*

RIER R KANAMR

BRI 4% 4 SQL IBAJIA AL, Kom 84 SQL i) ()7
W RE ST 4 R H B AL B 8S . T DAETH SQL YRA= Rl ik AN D IR KR
U, FITTRERT Z LA SQL ARG I 2K, £ DAZA7 il v [ 4 &
g R s s, il

select dt 1.* from
(select sum(total sales)
from titles west group by total sales)
dt 1(sales sum),
(select sum(total sales)
from titles east group by total sales)
dt 2 (sales_sum)
where dt l.sales sum = dt 2.sales sum

NS RELE SQL R4 dt_1 fl dt_2, FF HAEXWA SQL R4
RZWIFHEIER. FRFrE TAET LUl —4¢ SQL iEAJ L.

HRIFAMGER, EZ W (Transact-SQL HI /75 r) s 9 % “SQL Ik
R,

TR ARG N, 5 ERERMR SRR R TAR LA
U1dE S A EEIE P W NA N6

o TR TR E AWK statistics ifo i1

o TR EEA 0 AT RIIERE . Adaptive Server T IR A
WAL BEZ AL VHRER R BRIV 0] J7VE P d BRI 4 1O, IFik$%
TH EARI 7

o ORI B GO /ANFIRE S E U /O B 0 G -

TR EPERE, AR X R TR 2 R b, DEE
P 5 ORI 5 N A A

ARMGIERE, HSIL (PEREMTAIL R YIRERE R

o FRRMERES S WIRXTZIK, AT AR S R B . i,
W IEANSFATH HAR =y, HAE A 100% mif A7 . gz T
HRE ARG AT K, ViR B m et & TR, &
B2 KA B UL A B B I G

o AR, NIRRT RGEEHNT AT KA R,
O T i A= I EESR, DAL BB R0 N A7 2K

o Tf# sp_sysmon & AT O EE VO HITH M 7.

HXRPEER NGRS, BESH (REEEEM, 62).

HEEFIAM RS EiREMMEK TR 17



Lava EG#H T/

Lava i {75 &

Lava &ifj 5| &

18

ft. Adaptive Server 1, Jr i Byl RIAHRAS 4G FEBAT B 1R AT . 1
FEPAT 5 1 EIE L LA T 7 e ) A Tl A3 T

BT I 0 set. while Fil goto JX 2 ¥ (] SQL ).

WA WTERI S R AL,  DAIHAT create table  create index #il
Hest R4

A REA Al b 2% v B B SOFES AT

BWEPATHEE I H ERPATSIE, LT select. insert. delete
F update T FJHAT A HIVERI

MR opens  fetch il close 1 A) W EEEAR AT RS, 3 H £ ik
AT 51 B RATIX LA

BEAT S 55 AL FRAIHAT S T R

NREIA N K, Adaptive Server 15.0 A& 5 A I 75 #0475 |
BOPMRES . KA ERHIT 5 MRS, Adaptive
Server 15.0 S S AR AS A IR AT 5 13 RE A K i 1) 2 R AL AR e 2
(T AR AL X 45 Lava Bl HAT 515

Lava friffA7 51 8447 Lava S l01RI . OUACRE 73 U B Aoy -4l

e 2] Lava BRI . (H2, IPLEXA UL SQL &), Ul set
¥, create K54 ¥ FI 4 [7] Adaptive Server 15.0 Z R A H AR FE ) A
irf, I HAH Lava BMHAT S8 30AT . E Lava Arify vl i A2 40T
SUEEHAT, B B IR G B FH 1 s R P B R FAT . Adaptive Server

15.0 K B Ry RRAS AT P RPOoRE I 2 0 o1 &I, 7T LAFE showplan it His 48
WAERX—S GESWE 3% “WoRBEmRI g AL vHE” ) o

¥ Lava 12 AW AR SR, 4 Lava & #vh-dl: Tl Lava ia 554570 B
A AR TIBHEST, TIEESXTAA AW EA T 8547,
WIS, BmETER—A “H ML FEsEAw . IR &
o iz HAT B R PPk £
1-2 25t 7T RUR & A Lava &) HRI 71

Select o.id from sysobjects o, syscolumns c

where o0.id <= 1 and o.id < 2
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B 1-2: Lava Zigit+4)/

Emit

NestedLoopJoin

IndexScan IndexScan
sysobjects(0) syscolumns(c)

ZE W Lava )R DU Lava 38 5554 . TTHEHAF 4 Emit (B
MY Root) 12 8AF, “ElIBk AT IR 25/ iy a1tk Jmy A8 B A >k 23
IRET W AT E R .

Emit [{IE— I8 555 J& NestedLoopJoin (NL Join), ‘&1 Fi ik G A%
FEERCR A e WA T2 ERIAT, XMW TIER/ 0l (1)
sysobjects F13li il (2) syscolumns 4.

H TR BT AT select. insert.  delete Fl update i5A), Kk, &
TR 229 e 2 Lava B ifirtRid, b Lava #5513 404T .

4 SQL B AR 2R A BT R . XTI A 2 AP, Ay
PP IR SRR BT, mdLEJE P e Lava iR
140 select into i5f1);  select into #2132 — A MAL W BRI ep

*  create table €& iZIE N HARZR

« > Lava ElgukRl, HRCRHATIRA HARRH . hPATizaifei- &,
AFEHAT T H] create table SRR/ FRAATE 20, LIGIERE.

e, WRESIHEI ] Lava EHIHAT 5IHERMAT Lava TR, DAESHE
(PR RS VNIER e L

FANAE RS A TR SQL i) /& alter table (W AF 75 22 52 /1%
WA F reorg rebuild.

HEEFIAM RS EiREMMEK TR 19



Lava ZiG# {7512

[FJ IS 38 25 A2 AN EAT — A Lava A tH &I BLSZCHF bep.  Adaptive Server HY
T bep SRR EAFAE T bep SEHREF P . W4, 78 15.0 M H S
11, bop SR AT Lava BRI, JFI Lava BT
BRI ZI A

1% Lava fEHIRIE S50, WS 2 % “4] showplan” .

Lava iZHfF
Lava frifj i1l i1 Lava I8 A7 . &4 Lava g HAFHE — MHOL K
PEXS SR, 2 Gn] S A RS PP ok S S A v o) 1) A Ay P 4
Yo A Lava 8 8RR G HOFP 54, XS5 nl g HATE H AT A
X FUR N R T A AT I TN B B
* Acquire
* Open
*  Next
* Close
* Release
K2k Lava 1z ST ERERALAH A 1) 3% (BRI APLAHIED , BRI EATT o] LA
Hfe, & Lava Brifyit Qb i e B, wTRLREE 12 R
NLJoin 12 H 7755 ¥4 MergeJoin 18 5784, Hashdoin 12547, AN
W R AT A F e = ANIE SR I )
K 1-3 AN TR TR H Sk 5T Lava A i oK Lava 12 54
#1-3: Lava ZE#F

EEAF i ER

BulkOp HUATHE Lava 20l 5 | B 58 BT bep ARBEER 73 HBETE bep SRR M ARILALTE
Jr Al AR R E

CacheScanOp BN A R IAT .

DelTextOp {EN alter table drop ZIALHL T —&8 7, MIBR text TTHE.

DeleteOp B AR 02 T AT
YA SQL BRIk AR BT AR IR S5 A LI, MIBRAER AT, AiES 0
RemoteScanOp.

EmitOp (RootOp) PR A WPATEE RAT . AT RIS R B o, Bk 45 RUE RS R AL i 5L fetch
into A, EmitOp 4H%4SE Lava &) 1% FH I THIZ HAF

EmitExchangeOp BIEATPAT I TR 45 AT B th 20520 RIF BeH ¥ ExchangeOp.
EmitExchangeOp .ot /2 B 32 H I /E ExchangeOp . 1S I 5 & “IfITEH
3L IR

20 Adaptive Server Enterprise



F1E THEZGUE
BEEAF ]
GroupSortedOp M NAT BAE group-by 5 LHEFHT, $AT KBS (group by). TIiES L
(Aggregation) HashVectorAggOp.

GroupSorted (Distinct)

MR EARAT . EREHTA Y EHFHIAIT . 53755 Il HashDistinctOp #1 SortOp
(Distinct).

HashVectorAggOp AT KBS (group by). 1] Hash FVEGH I AAT 04, BRI, X4 AITIF
ToE K. H1EZ M GroupSortedOp (Aggregation).

HashDistinctOp A FH AT A 4R T AT RIS LA R 24T . 53155 . GroupSortedOp (Distinct) Fl
SortOp (Distinct) .

HashJoinOp i HashJoin SyEHAT AT AT 3T join.

HashUnionOp A5 FH AT A R B F AT IO S PAT I B AN AT U union $#24F
Y512 W, MergeUnionOp F1 UnionAllOp .

InsScrollOp SEPLFT G I RAMG L, DASCREABUR I AT R SR . 5315 M. SemilnsScrollOp.

InsertOp FATIRAA R
A SQL TE A ik B m R IR S5 A LI, EAREERPAEAAT. HiES 0
RemoteScanOp.

MergeJoinOp 1 mergejoin 5%, XTEEERF) EHF I AT R AT join.

MergeUnionOp PN AP A VRIUAT union 3% union all #:4F . R4 H AR EFS TR
BRI . 591 2 W, HashUnionOp F1 UnionAllOp.

NestedLoopJoinOp {1/ NestedLoopJoin SEAT B AN AL I IEHE o

NaryNestedLoopJoinOp | fifi {35 1)) NestedLoopJoin HEHAT = ANELE Z M AL IEHz . %38 HAF AT EL
X NestedLoopJoin I&HFF VR RE 2204, 0 R nT LBk F 2 AR AOAT, Rl i
ZHEETERE.

OrScanOp H in B or (HIBAWATHHIER, ANXE(EHATH Y, JEMBRES M. AR IXLY
i, —&X—" HHFLUT SQL iEf): 7EF—%] L AA in FRIBEA or FH).

PtnScanOp W R R T R AT, AMSA R CREEEE S XD FHAT.

RIDJoinOp MEZEMMTBEAHN AN B M TARRST RID), AN TEHAF

(PtnScanOp) KA FRAHNAT . (UH THER—RAIAIRS L BA or THIK SQL .

RIFilterOp (Direct)

HEBF U RIMAT, DA S v B AT A A () S R e 4 0
IR B S e 3 LR IR Y insert. delete B update £ 1),

RIFilterOp (Deferred)

HE) T RIAPAT, DL S R BEAE AL B 58 52 ST W e R B B 47 5 4 R &
5 RSB LR

RemoteScanOp i)/ £ . RemoteScanOp A LL:
o MHARELRHUT, PMEES A ENL R Lava B vHRISGEE— D AL R,
o BG5EFEN) SQL TE AL A B FE EANLLAFNAT: insert. delete. update Fll select &
f)o FERXPMEHHLT, Lava Ayl H—> EmitOp 415, ‘& RemoteScanOp
1R HME— W FIEH AR
o BHMERE AR BALT SRR AL, DERATIF s AT (R
1B .
RestrictOp PE P W=

HEEFIAM RS EiREMMEK TR 21



Lava ZiG# {7512

EEH L
SQFilterOp B FHRIHIT, LPIT A REA T .
ScalarAggOp PAThRIE S, BIIIBA group by HIES .

SemilnsScrollOp

PATHSME L, LSRRI TR BT br . 53752 WL InsScrollOp..

SequencerOp i B U vl AN [ B8 R PRI T
SortOp RTHRE AT,

SortOp (Distinct)

X HE NSHATHE HMIBR R AT . 53152 I HashDisitnctOp F GroupSortedOp
(Distinct).

StoreOp BT EMA CAE R A, WURHE, I L/ER EEIRSRER T, StoreOp Hik
H— InsertOp 1E N TI8HAF;  InsertOp JHA T1ER,

UnionAllOp HoF AN E R 22 i N ALRAT union all #2415 . 53142 L HashUnionOp I MergeUnionOp.

UpdateOp BICIEIGHEA update R AL FITRE RS AS IR, B SOAS R BRACER R AT Y
5{l. %1% N RemoteScanOp.

ExchangeOp & F 00 Lava 200 R HFATHAT « IZEEWITHRI LA A Lava 12

Lava & {T

22

HATZ Wi\ ExchangeOp, PAEHS IR ] JFHAT AT 24> itk 152 I
5T “IHATEMALEL”

A A7 LA BURAT Lava Al TR -

1 Acquire — FREFHATHRIFTH MBI, Bl Arg2orIx, JFaIET
fE%.

Open — #E &I [FI 45 1T .

Next — EBF— N4 RAT.

Close — HEATIG B il dn, 10 &IVS ) 2 H1 45 O 58 il T/E%R
Release — BEMAE “Acquire” BRI, B WA A7 S IX
kR TAER .

AN Lava B HATHS A — NS BRI 7%, FA RN BOi A
%I

5519 T 1-2 R T AR AT I R

s Acquire ffr B

W Emit IZ5HFF Acquire J57%i.  Emit 38545 H I H: NLJoin 112545
1) Acquire J7i%, Ja& SOLSRAEHAEMI 12 5H4F  (sysobjects %5
4 A Acquire 77k, ARJEELLMEI 2545 (syscolumns
MRS R Acquire ik

[V R NS I S
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Open (Bt

W H Emit BT Open J5vk.  Emit 32 54718 FH NLJoin 12 57511
Open J5i%, Ja# R0 12 5E75 (1) Open Jiik.

Next fr B

W Emit SE 541K Next J71%: . Emit ] NLJoin 32 575 1) Next J5,
Ja & M FIZ25H5F (sysobjects MRS HA4) [) Next Jiik. &
FHAREH TN sysobjects U —4T, HoKG LR [F45 NLJoin 185
fFo 8RJE, NLJoin BHEAFHHHA M) FIZERF  (syscolumns 3R
S 1 Open J5ik. #TK, NLJoin I8 FFRH syscolumns 1)
R Next J51%, LLIRTG S sysobjects AT HIEHBEVLRC AT .
WL CARBIVLACAT, PR HOR PSS Emit BHEAT, a8 FR AL Rk
% Pii. AP Emit i85 A1) Next Tk E b 2 4547,
Close fr &

RIFFTEATE, WA Emit BEFFH Close /7%, Ja# N2V H NLJoin
2 EFF) Close /776, X XA T2 H A1 Close JiiZ

Release M B

P Emit IZ85H 57 Release /712, X H B2 £7 ) Release /712 1f
FAUE W RIME SRS .

JEIIIAT Release BB, Lava Bl 5| SR IR IA 45 I RE AT 51 5,
DAMEREA T S i ROV A AR 2

B EETT

HRA X T 58 AT B 2R 5 | RIESH BT A 20 AN ], Adaptive Server 23K
FAANRIN I 7 AT S8 . WD R B A RSB R E B R B 5T -
Adaptive Server 23S0 e AT HEZ BT

EiEH

Adaptive Server 71 5. ¥4 i o AT 1 4% R -

SET B2 SR 5 61T
B H il B NS4S H ik
B KO TURAT-AR] 52 52 R 2R 5 T

HEEFIAM RS EiREMMEK TR 23
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IHEH

24

A =R AT B PR

Bz B
[ERZAEk LR T
S NER TR

MIERBOFAH LG, EHRRRE IR H H SRR b H il
b B RGN RSB BT DAL @ FFAS 5/, i HLE o
JETEHL. Fi4bh, AN Adaptive Server AN DA H eI 0T AT IE T H &
WM EL AT 4 V0.

Adaptive Server 23 fEAEA A GE N AT BL 7 SR

* Adaptive Server AT BN, T EJRSERIAT AN S); 47 ID £
FEARIE HAT B R I AN g

XTI SR, AU AL K

ABEA AT I

IEFERUH AR P A OB E R ERRR S8, B — o).
DR AT DUBE 38 1 R 5 PP AT SR A T A i, DT LR
G IENINSYI VS SEREVAC N &

—ARGBIERE— ], ZADRIBISVFELE

update TH AN AL 5 29 BT “TERDERO ORI 2T A
IF e

2R BIASH T2 R e Rk
TES) EASREAAAE Sl 25 o
FAHE (BT Replication Server) #{ &l

D7 SEOFT A doe DR BB, DRy e (SO el DA T — U . il
REMHER IH IR S AT IR B R G147, RECEITHT IR 515 H .
P87 SEOFT S i B I8 LE S A OB T SRR 51, DA SO T (R
Az
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BB EEERM

W Adaptive Server AREPATHLIA BFN, & S PAT W &) T H—
AT AR UL BB AH A w7 B S 1%AT . K0l BRI E AT BT,
DU O B PR FFIESME, (HAT ID AR, A7 R P I FREF T8 e
SHHT AL

{47 2 TEL 4 S T A 2000 AL A1) K

A AR R T A, EATRRAE R Bl T b, B0 AT

KRS, (ARG TREE M S

IEFE SR A ANRE R RIRR S0, LB 370 Pl Adaptive

Server K HEEMU A7 AR R 14T, BT LASEE (0 503 2 kA

AT E AL

—ANRGILTUEME 11, 2RI SRVFER.

update T AN AL HE 29 T IR IEH BPECII A A A

KAt

SRS T2 et
{7 S ELE SEH M P L S5 B OB AR D . e T 2 R 2 1 10,
(B ) AR MR Pt A BRI 2 — 28 e Bl IO T IO L (AT
AFE ) o ATzl (K28 5 B A1 T M AR A\ B (L i ST
{72 L1 SEOFT HUR W SIS LB H D AR I G |, DR BURAT I TD
BT AL

RO E R #

50
2

=

W BHEATLER — T I,  Adaptive Server & #UT B TR M EEEHHT (Infg
AR o BT BRI R AT (BT A RGIKHED , ARGt
ANCBESATFZRELI%H .

Adaptive Server i HH R F A ELZR 5 R AE LA B BT, SRR I
Bro WiRELHAHEFERG], Adaptive Server WAH FH 25 KA 5 47 (KB A7
i ), Adaptive Server KB AT A FIHER R R .

£ Bt )L T L 00 AL B K

IR SCE T, PrUAT AL TR Es vl b, e gsh s T
AR, BoR %R T RER T M.

FIF EAT 2R 5 1 AR SEBT S 2

update T AT AL 25 29 DU “ IR ER PRI AR h A
IIF SR

M TS5 et

HEEFIAM RS EiREMMEK TR 25
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£ 5 (1 LA P S M I LR SORT R . A I B T BT delete,
HIAE D) — Bl 00 EPAT inserte FTAT IR 5145 H AR ZE W, RUMATAL
BRAET HH.

IR EH
MANBEN AL FL RS B 45 EI),  Adaptive Server i SEIR B BT . SIS BT
e 12 ) R R A
FEZEIR S H+h, Adaptive Server:
SENLSZ R EARAT,  FEAE AT IR B DU IR (R I BR 4R AN 'S
UNEFSETE
o SR H AR, TR EEE SO S22 W 1 2R 5 AT AT IR
Bk
o FREEECHEESE, B T EHAT IR A, EATA R
W) 2R 5147 o
AR S E AT REN
AN O T S T AT H G IR T
5 FH B R ) B

R T 12 IS 05

A T 2 5 23 £
AU 2 A

WA EFIRAEHE (PR BIB L, SRl A TR A 5 4

LTV

QR R VRIBLSIAT, I HLAIE R R RS 1t DL

M EHREARAT R G IAEME 1, I H T 300 e 7R R 5
BEEGE AT AEIZ I L, e E T AT .

AELREDB A LE, GB35 BB e 2R IIT, DN 5 4 285K Adaptive
Server HUT LN H 55 H b DO SR AR 5 AT i 2 e 300 K31 1 %)
ELILAR IR

Bldn, Wi tite ERATRRR S, ML A WA LR T Hr -

update titles set title = "Portable C Software" where
title = "Designing Portable Software"
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IBINEETE AN

U B T U5 0] L 1R 5 | BN E— R 5 TP ANy, - Adaptive
Server HUTIEIR RSB Hr. 7ESLKRT B+, Adaptive Server:

o MIEREEA AT RTISH .
o BT EEAR AT A I, B ARGIER A LR
o B HA, JRROFHER A BRI R G .

OB T T A RAT IR T BGE R RIS E RGN, AL SE
BRGHEAR . AW RN — D ROEAT B — IR — SRR G| R
AW ORAE R T AR A7 R B, JF A A e id Bl B e —
LARR PR

5528 JU B 1-3 o s U O G, (HR AT B R TR 0.
FEPATE W, Adaptive Server:

1RSI0 1133, ML TUMERXS N T “Greene” MRGIAT, KL
IREGHFERMIE A H i

2 fEHERATEEIE T ER “Green” 4 “Hubbard” , FF4k4ER
S, KA RS E T2 AT T .

3 FESE 1127 TU_LHEAXS Y “Hubbard” HIHI & 54T,

Bl 1-3 8o T IEIR BUF AR 2 B IR 51 5 5 0, LSRR BB R
BB AR 5 | B o
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E1-3: ELREFFH
update employee
set Iname = "Hubbard"
where Iname = "Green"

& F 124271
SEHHT: | o 10 O’Leary
i 11 Ringer
% 113251 12 | White
fa) - Bennet |1421,1 13 Jenkins
= ” . Chan  [1129,3
i [ Jm aa e Dull 1409,1 307
= 1001 ;1 E 1007 11 Edwards | 1018,5 14 Hunter
Bennet [1421,1 Bennet | 1421,1 15 | Smith
1007 1132 16 | Ringer
Karsen [1411,3 Greane | 1307,4 EREEEN 17 Greane
1009 1133 Greane |1307,4
Green 1421,2 & 1421 7
Greene |1409,2 >
= 1009 71 18 Bennet
Karsen |1411,3 19 Green
1315 - REPI 20
Hunter |1307,1 Yok¢moto
Jenkins | 12424 1409 I
21 Dull
22 Greene
23 White
il Intermediate 1y i} BET
i+ 1% EARE ZT1133 1
EHER ioFE:, ?ﬁﬁﬂﬂ“ﬁ%%’ Greane (13074 }
247 Greene |[1409,2 —_— ‘l"l
142171
4 18 Bennet
%25 EURER. b
Hubbard
20
F3¥: EBAE, E12T]
BEANES T Hubbard | 1421,2

Hunter |1307,1
Jenkins |1242,4
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X} titles R AT AL T -

update titles

set title = "Computer Phobic’s Manual",
advance = advance * 2

where title like "Computer Phob%"

AR R — BRI . WA tite &) B YA R R 51 3
“Computer Phobia Manual” , FFH T 1544, ¥ advance ‘LA 2 ; )5
NARFIH R 5147 “Computer Phobic’s Manual”, X ¥ advance LA 2,
X 4> it Y advance 28376 HY S FRE

SEIRZR G MR 541 PT RE LU &) ) A BB R SR, (Eth v e oy AR,
IR EA AR 0 H R B L H S TR e ik A

HyaAT @R B IE], AEMIERR AT AR AP R 51T 2 (Al e s A AR M
WA (] AT R o AELEIRIRRIIIR], AR R AT AR N R 5147 iR
SRR ), SEANBEREAERR B0 0 FAH RG], W E AL IR EE AT
AT BB 1

18 T TR R R 295K

40k SEOBT IR AL R P B B AN E A, SO AR TP AN T
S AT R IRZ G, WP JO% s S0 S8 AN R ] A ] 4
B, deferred_varcol il deferred_index Fix .

update # delete &R P HEIZENFEIf

1%

1t update Fl delete T G) {4 H from R RPUATIEHE —FIXT ANSI SQL
] Transact-SQL ¥ £, ANSI SQL 4% =X 1+ A fy n] 5 Ak e ] T Je st e
BRI RS

TR from VB AT— N IE R

update tl set tl.cl = tl.cl + 50
from tl, t2

where tl.cl =
and t2.c2 =1

LUR 7R s 7 A8 5 2 30 1R S 8

update tl set cl = cl + 50
where tl.cl in (select t2.cl
from t2
where t2.c2 = 1)

t2.cl

BEFAM AT TR IBAIMERITR 29
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FH T T R A 1) S AR R e T e B8 1) 3 7 A5 A R U o (1) B A )2
] — WERAZEBANZL, SO DUBEIR B AT . A 5 i 58T
BOELA R, deferred_varcol HUBrak deferred_index ST 1) 77 AT -
W R AT WAL from T8I PR A JE BN 10T 438 SR, )T A
showplan Fl statistics io fiff & filf 1~ 2 i) F 5 Ay i & 7 n $E =k rg . FEAS
ST AL from B A RE AT SRR TS .

% 3% 53 Ry B P RO MIBRF0E

AL E#h

BEEEMARIT

30

1] deleted K EX inserted &4 ] 7 R (¥ A 4% LUEIR BB AT, iRk
A i e s S T SIS RSB, AN D TR SR B SE L2
0K, AL P B 2 R e B AR i s, ol mT 2 8 S AE Al
i DA SEE AR ST I 5 A P I ) VR 9%

showplan I J2L T4t 6 T 7 LA P oM A S A MR ST R0 £ .
AN BE A LB, Adaptive Server LLAE KGR BT . 1A
AR AN RE B A K 0T P43 TR SR TR, 37 B showplan 31
LA

“deferred_varcol” V¥ /& W/ U AR W] e SE SATIOAC RS, BRA A
AR E AR T o RSB ATAE I b, S DL B AR A
17y R HAAETE, T LR IR B AT

“Deferred_index” V1 5.2 W Htis 0 f0) S 5 #R A MG 2 5 1 AR B
HAE LB BT, AR R 51 DU E AR LUE B AT

A ERE S SRR R A AT I T AR L, RSB B B O
BEATRL A LA AT A A AR T L

FEBCE NG 5 YRR I, T T e B IR R AN 2 Ak o 23
Bt G IR BT, TE AT LT 4R AE

/AN RIIME—R G, A NP AT B B ] me
EF e s ny, R ATRELE where FA) T8 H AR .
A ARG A5 {E, MNAE create table 5 A) UL 5E Sk not null.
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EHABMRSI M EHEXA I

5531 WA 1-4 Bon 1T =R RISRI A HORT, R 51U fel 20 S g
B AR OL T A SRV EAT . Py K51 ALAE title_id -0
X =R EUH AR .

o ATASK R B I B

update titles set title id = value
where title id = "T1234"

o T RSEARBES 1 S

update titles set pub date = value

where title id = "T1234"
o AR EARBE S A ST
update titles set notes = value
where title id = "T1234"

F -4 BoR T T, R A L AR E 285 R e Y B
B NARFITE R B BB IR (R 2205 o i, AP o2
BRG], BT SRR R LA AR AT HUR R G 2 ARME [, TS
P2 LLSE IR B AIAAT -

XA AEME— R AER SN, KPP E 7] LR — RS [ # ] 4w
BT IR . DL, WRETREAER PG N> IDENTITY %1,
PUMERER TIE B IS ER S, BN RGIA LA,

& 1-4: F 5[5 ERRA 0T

E#A-
%5l ATKER EEKES! AEKES
TZ&T| ANiE Hix deferred varcol
Rk, ME— HiE HiE HiE
R, AEnE— HEIR JLIR FEIR
Bk, AEME—, HEs) B A E R JEIR HE deferred_varcol

AR, ME—

deferred varcol B HiE

AR, ARE—

deferred_varcol P deferred_varcol

RGNS B FE K, b B & i DL IR S A e — AN [
ZREHAETARBER T o R TARBARME—R5], B PR
deferred_index. X TARIRMME R 5], B HOFAOBAUE ERER .

4R varchar B, varbinary K BT 8 KK, W2 char B4 binary
FEAS VAR BEFNER B AT IR TOAS, 3900 w4 FH S 38 B8 () vl etk o

HEEFIAM RS EiREMMEK TR 31
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A% F max_rows_per_page /D RE UL SR VFIOATEL, 0 RT 38 0 B4 5
B, DR g B0 nT AR B B K P P BB AT REATYAE ) — T b

H ¥ H max_rows_per_page FIFEAIME R, ES N (MEREFAML RS
Yy ELEE R .

BILEFBMER sp_sysmon

32

Al Afi ] showplan Fiff & 3 BT A L% B FE /2 AE IR BT, {H showplan A
Aede it R AR B A B R T EAN{5 B . sp_sysmon B Adaptive
Server Monitor ¥4 Hi$& (i T A7 G RAF (1) 5 B IF) i AT (1) B8 B R B 1)
MAHE o

WIHE P B NIZ 4T sp_sysmon, 1] {7yl /b (P B IR BB 4. B e 2L
K 1/0 $o

WS CHRERIRIL RS 13 H sp_sysmon i$5 Adaptive Server) o
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% 2 = £ showplan

AL A1 showplan S TR -4 R R, 1258 R R A T30
A [ SR AR B A7 R P AR SQL BRI A TR

S TG
EoRATHRI 33
B i 39
T RITER 43
Union & &4 82
INSTEAD-OF TRIGGER iz 8.4 97

EREIRTR
EOAR AR,

set showplan on

AR BoR AR, W

set showplan off

0] LUK showplan FIHE set fir & — i [ .

A LS AR R AR, HARITIR TR, WA

set fmtonly 74 o

AR LT TR R

it

ZWH 125 “QIEAE IS

AR TG R set noexec, FMITCYEMEAT gn R RIFAT

AR AR P .

TEREFIAMR RS BRI

33
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Adaptive Server Enterprise 15.0 1% 5 iR A h B & i1+ %)
Adaptive Server il ¥ ¥ Transact-SQL & %! 73 4 I 2H -

AT, B, DU S e, POVEAREZRAR (R -

select * from tl, t2, t3, t4
where tl.cl = t2.cl and . . .
order by t3.c4

PO A EL g T BRI . R WRSERHE T rT B T .
ANHLALIY . WU update statistics A1 dbee K FH L7 fir AN ] #4010

7f Adaptive Server version 15.0 FIEH F A+, ALFE AL B3 AT 5]
BOET., Hil, SCHBETP eSS4 S FIRA LT AH R ) showplan
Btk o AHJE,  15.0 RIS S A s A nT AR )18 1) A2 T IE showplan i i o

showplan D20 E 7 [ 25 W) 11 RI) 1) — LSBT RFAE AL 3 :

vHRITEER — ARl d 30 2R RIS EAT 4L .

TR — Bl RS B ER I FAT M . LT, A
TP REE HAT L, WREMMTARA Gt . 15.0 NI A
AT b R RRCAS T R S RIS, R R TR E A,
LA By el ML 6 A R R TR

FATATH) 71Xl

HRMERATASAFRRMERITH?

EHAL LS o] G2 iR IR R ST, BAREGR TR 2T N
allrows_oltp. allrows_mix ¥, allrows_dss il & T set plan optgoal (AR
i H forceplan 5 il S v &I

34

allrows_oltp — P Ui A 231 FH ik B I EHE 547

allrows_mix — A AL PEES VA i BRI ER M & HiERH:. Al
RO AT N () T4, DURA S A R — b2

allrows_dss — Fr AL BB R BRI S . A B aif 15 H
B EL S S F R AR A, DAR A8 R — i $%
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#2Z (&/F showplan

set showplan on
sp B

%&£ set showplan #1 noexec

A LUK set noexec 55 set showplan —i&fifi [, IEEE W, H T?)MT
. B, AR EmAEYE AR, ST, XA RES
AR Bl i) ¢

set showplan on

go
select * from really big table
select * from really really big table

go
BRI, WERALEE set noexec, WA LA B AWK, MABITEH.
B AE AP At e R e sl A e gm B R e — AN SR L, S
GPEAEREIL RS, PRI set noexec T REF /LR AMGE HE, Sybase® £ 0H

set fmtonly on. WIHLAE ) — At it FE b B S AAfif il B2, WS H set noexec
AN IBAT S AP RE . . an R A7 i 72

create procedure sp B

as
begin
select * from authors
end
F
create procedure sp A
as
begin
select * from titles
execute sp B
end

AHIEOLT, e AR R fros:

QUERY PLAN FOR STATEMENT 1 (at line 1).

STEP 1

The type of query is EXECUTE.
QUERY PLAN FOR STATEMENT 1 (at line 4).

STEP 1

The type of query is SELECT.
1 operator(s) under root
|[ROOT:EMIT Operator (VA = 1)

HEEFIAM RS EiREMMEK TR 35



225 1#/H set showplan # noexec

| SCAN Operator (VA = 0)
| FROM TABLE

|  titles

| Table Scan.

| Forward Scan.

| Positioning at start of table.

| Using I/O Size 2 Kbytes for data pages.

| With LRU Buffer Replacement Strategy for data pages.

R 5 set noexec:

set noexec on

go
set showplan on
go

exec proc A

go

Adaptive Server Y% Jid 2 B 2E i showplan %, K2k 23 H noexec,
It Adaptive Server S fr EARAT BN PR FE B, HAZ i AT showplan
o R JE H noexec, M Adaptive Server 23 4 A Fl B A7 fik i R g %

Ay v
{EHTHAEH set fmtonly on:
use pubs?2
go
create procedure sp B
as
begin
select * from authors
end
go
create procedure sp A
as
begin
select * from titles
execute sp_ B
end
go
set showplan on
go
set fmtonly on
go

QUERY PLAN FOR STATEMENT 1 (at line 1).
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STEP 1
The type of query is SET OPTION ON.

sp_B
go

QUERY PLAN FOR STATEMENT 1 (at line 1).

STEP 1
The type of query is EXECUTE.

QUERY PLAN FOR STATEMENT 1 (at line 4).
STEP 1

The type of query is SELECT.
1 operator(s) under root
|[ROOT:EMIT Operator (VA = 1)

| | SCAN Operator (VA = 0)

| | FROM TABLE

| | authors

| | Table Scan.

| | Forward Scan.

| | Positioning at start of table.

| | Using I/O Size 2 Kbytes for data pages.
| \

With LRU Buffer Replacement Strategy for data pages.

au_id au_lname au_fname
phone address
city state country postalcode

(0 rows affected)
(return status = 0)
sp A

go

QUERY PLAN FOR STATEMENT 1 (at line 1).

STEP 1

HEEFIAM RS EiREMMEK TR
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225 1#/H set showplan # noexec

The type of query is EXECUTE.
QUERY PLAN FOR STATEMENT 1 (at line 4).

STEP 1

The type of query is SELECT.
1 operator(s) under root
|[ROOT:EMIT Operator (VA = 1)

| SCAN Operator (VA = 0)
| FROM TABLE

| titles

| Table Scan.

|  Forward Scan.

| Positioning at start of table.

| Using I/O Size 2 Kbytes for data pages.

|  With LRU Buffer Replacement Strategy for data pages.

QUERY PLAN FOR STATEMENT 2 (at line 5).

STEP 1
The type of query is EXECUTE.

title id
title

type pub id price advance
total sales
notes

pubdate contract

(0 rows affected)
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QUERY PLAN FOR STATEMENT 1 (at line 4).

STEP 1

The type of query is SELECT.

1 operator(s) under root

|[ROOT:EMIT Operator (VA = 1)

|

| | SCAN Operator (VA = 0)

| FROM TABLE

| authors

| Table Scan.

| Forward Scan.

| Positioning at start of table.

| Using I/0 Size 2 Kbytes for data pages.

| With LRU Buffer Replacement Strategy for data pages.

au_id au_lname au_fname
phone address

PRI RERIIEAT, I FLECKRE A 2142 1) showplan it -

e ke T

FEAS B THRI Y showplan %4 1055 — FE #ER LA A ZONE B, BN
FUAE B AT R B0 28 v Ak Ak B A e R o A R RIAT 5

QUERY PLAN FOR STATEMENT N (at line N).

USRI B A AT REAT - AR FUAE B A AR Sl R S . W 2RAEH
AL Pl G v Rl 10 g ) it SRR ek B v ) A e

o R EAN GRS 1 SQL 1E AU Y plan FAJRAEKT, UEE N

Optimized using the Abstract Plan in the PLAN clause.
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40

ﬁﬂﬁ% S A S g v R (RIS AT AT Y alter table T reorg
), MR

Optimized using the forced options (internally
generated Abstract Plan).

URR RO G A B R T, A B -

STEP 1

The type of query is EXECUTE.
Executing a newly cached statement.

U R SR TR ), U A

STEP 1

The type of query is EXECUTE.
Executing a previously cached statement.

I SR g PR, U AL

QUERY PLAN IS RECOMPILED DUE TO SCHEMACT.

THE RECOMPILED QUERY PLAN IS:

QUERY PLAN FOR STATEMENT 1 (at line 1)

W R AR M sysqueryplans BRI (KNG T E shihi % k&)
EHD , WTHER:

Optimized using an Abstract Plan (ID : N).

DR AW TR I AT AT, WA R s A T iz A TR P
i (FEERE  (F55 PhiR A BEREA AR ERD) KL

Executed in parallel by coordinating process and N
worker processes.

DR AT R I BAU G TS ST, R3S B7s LUR L

Optimized using simulated statistics.
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#2Z (&/F showplan

o T EEE va=, FRRISEAFRIEEANZ ST TR 4 R UL L
WAL B N VA=0 J3h. TH DL, K BT s
(Y RD

;¥R showplan i H 1) va= 1% ] T Adaptive Server 15.0.2 ESD #2
FIHE A . AERL AR Adaptive Server ', #0FC1LE 2 va=.

*  Adaptive Server X 7£ A AT RE AP U7 [R] A9 REAS Bt PR S A T4
AEST . SOl N, RN (BOMT AR R TAERE
FE) ARAT 28 MAMHATT o W A A v-Jl Tl B0 ) i) Rt P 51
AL 28 4>, I A4 Jey it b oy B A B A AT o A R AR
VB HOA T, W LU E, ol 2 B AL

Auxiliary scan descriptors required: N

o DURHERoR AR L Is AT B K

N operator(s) under root

o PR BN AR AW, T AR, AR,

select. insert. delete B update:

The type of query is SELECT.

o U8 Adaptive Server Mt & 4 8 H %R BRH,  WAE showplan Fir H # 45
R G —SEMYONNE B . %M B B R HZ A B
/O WIE T B 74«

Total estimated I/0 cost for statement N (at line M): X.

LA 7 showplan fii ) s drp—L69 &

use pubs?2

go

set showplan on

go

select stores.stor name, sales.ord num

from stores, sales, salesdetail

where salesdetail.stor id = sales.stor id

and stores.stor id = sales.stor id

plan " ( m join ( i scan salesdetailind salesdetail)

(m join ( i _scan salesind sales ) ( sort ( t scan stores ) ) ) )"

QUERY PLAN FOR STATEMENT 1 (at line 1).
Optimized using the Abstract Plan in the PLAN clause.

STEP 1
The type of query is SELECT.
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6 operator(s) under root
ROOT:EMIT Operator (VA = 6)

IMERGE JOIN Operator (Join Type: Inner Join) (VA = 5)
Using Worktable3 for internal storage.

Key Count:1

Key Ordering:ASC

| SCAN Operator (VA = 0)

| FROM TABLE

| salesdetail

| Index : salesdetailind

|  Forward Scan.

| Positioning at index start.

| Index contains all needed columns. Base table will not be read.
| Using I/0 Size 2 Kbytes for index leaf pages.

|  With LRU Buffer Replacement Strategy for index leaf pages.

|[MERGE JOIN Operator (Join Type: Inner Join) (VA = 4)
Using Worktable2 for internal storage.

Key Count: 1

Key Ordering: ASC

| SCAN Operator (VA = 1)
| FROM TABLE

| sales

| Table Scan.

| Forward Scan.

| Positioning at start of table.

| Using I/0 Size 2 Kbytes for data pages.

| With LRU Buffer Replacement Strategy for data pages.

| SORT Operator (VA = 3)
Using Worktablel for internal storage.

| SCAN Operator (VA = 2)
| FROM TABLE

| stores

|  Table Scan.

| Forward Scan.

| Positioning at start of table.

| Using I/0 Size 2 Kbytes for data pages.
|

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
| With LRU Buffer Replacement Strategy for data pages.
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#2Z (&/F showplan

e RGOS, R B BTl AR showplan % Hi H1 A8

3K
BEATMARR CREaRALEE R, B e v dl b AT

), Ban BT RE AT TR

“ | Ly 13

AL ()7 A

FITRIRR

BB FATAEM B AR E YE T ERSRATIT . PAT I B 2211 23
SO, RIGETRAIL. D9 TUMSATERE, A D i EAioR
Bl R AT R . 1B 2-1 BRI E B R .

B 2-1: Zite)

MERGE JOIN (1)

Inner join
VA=
SCAN \\\\\\
salesdetailind MEI?n?]ErLJJ-(O)iInN )
VA= VA=
SCAN SORT
sales VA=
VA=
SCAN
stores

VA=

43
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N T HEREERTT, emiT BEAF N2 H AT MeERGE Jo1n (1) T HIAT,
ZFis A N A FIZ 5T scan W salesdetailind F4T. 24 EMIT MH:
JETIBELFR BTN, MERGE JOIN IBHAF (1) & N HAT T84T MERGE
JOIN (2) WHIAT. MERGE JoIN IBHAF (2) WH A FIZ2HFF scan i H
sales HJ4T
M MERGE JOIN IBH AT (2) NI FIsHATW BT, e\ ¥is
HAT scan WHAT. scan BHEATEEIRHIEEHIT. Wdtl, W
HIrHRNT, RIGA RN HAATHT, Bk sort B HATIHA NI 7
Z@ﬁf? scaN i H] stores HIAT, Ei”ﬂi@ﬁﬁﬁﬁ‘c SR )5 SORT Z@ﬁﬁ“/{:\
XX EATHATHET G 56— 1714184 vERCE JoIN IBHAT (2).
MERGE JOIN IEHAF (2) M NI T8 HAF A FiaE AT, HE
IR A T USRS AT . RS, ULECAT M) b A% B MERGE
JOIN IBHFF (1) MERGE JOIN IBHFF (1) A& ML T I8 H 7R AT,
HAERBIVCHLAT, SRR UCACAT ) FAE RS eMIT IEH AT LR B 3%
Ui o SEBR b, S 20 R S VH SRS R s AT AT T AR B

€ 2-2 BoR T A — Nl AR T R E R R R . A Th R
HE A IR L HAT, ERPTERA .

B 2-2: EBAEZite

EMIT
VA=
MergeJoinOp(1)
Inner join
VA=
MergedJoinOp(2) ScanOp
Inner join salesdetailind
VA: VA:
ScanOp SortOp
sales VA=
VA= /
ScanOp
stores
VA=
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#2Z (&/F showplan

LW 2-2 PR AR Y showplan it A «

QUERY PLAN FOR STATEMENT 1 (at line 1).
6 operator (s) under root

The type of query is SELECT.

ROOT:EMIT Operator

|[MERGE JOIN Operator (Join Type: Inner Join)
Using Worktable3 for internal storage.
Key Count: 1

Key Ordering: ASC

|[MERGE JOIN Operator (Join Type:Inner Join)
Using Worktable2 for internal storage.
Key Count:1

Key Ordering:ASC

| SCAN Operator
| FROM TABLE

| sales

| Table Scan.

|  Forward Scan.

| Positioning at start of table.

| Using I/0 Size 2 Kbytes for data pages.

|  With LRU Buffer Replacement Strategy for data pages.

| SORT Operator
Using Worktablel for internal storage.

| SCAN Operator
| FROM TABLE

| stores

|  Table Scan.

|  Forward Scan.

| Positioning at start of table.

| Using I/0 Size 2 Kbytes for data pages.
|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| With LRU Buffer Replacement Strategy for data pages.

| SCAN Operator

| FROM TABLE

| salesdetail

| Index : salesdetailind

| Forward Scan.

| Positioning at index start.

HEEFIAM RS EiREMMEK TR
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Index contains all needed columns. Base table will not be read.
Using I/0 Size 2 Kbytes for index leaf pages.
With LRU Buffer Replacement Strategy for index leaf pages.

showplan % t &8 AU THRITAR K 7202, gt pkeek (7)) £
ORI LIS HAF AR LI AT R T, DL AWIRLIE AT AR H*
O SCHANFI Y S b SRR BIAT P 2

o SHDRINGE, ERIR 7 RS R B2 NS AT K A BROT AR
TN £ S 25 U [ R o w2 N 1 € B

o TIBEfFSAE R RE)E ) .

A P ISR, o] LU R T ¥ showplan % YR 28 HE ] 2-2 Hh 258l 1)
JEAR, PRI

1 RrooT B{ EMIT i& HAFAL T A ) vH RIS R T

2 MERGE JOINIZHAFF (1) J& rROOT A TIaH AT . W\ MERGE JOIN

EHAF (1) g, 2R K, P e s A
#TE MERGE JOIN BT (1) 2K, JEAER—2% F.

3 MERGE JOINIEHEAF (1) M TiaE AT /2 MERGE JOIN IBHAT (2).

4 W2 MERGE JOIN IBHAF (2) HF4f, M R4 scan. sorT Fly—
[ scan IEHFF, MIFEEH . XEIZHFFRE N MERGE JOIN B
£ (2) T3,

5 MERGE JOINIZHFT (2) FMIEE—A> scan 2 H/m Fiz AT, B sales
F M) scan.

6 SORT IBHFFJE MERGE JOIN IBHAT (2) A FIEHLF, stores £
SCAN & SORT I A [HME— T8 54 o

7 1E stores K[ scan i R, A3 JLANZAERIR L. KRN
N EEEE.

8 NN 24X salesdetail [ scan. ‘E5 MERGE JOIN IBHAT

) MG, FoR eI g b 992 1, 1% scan & mrcE
JOIN IEHAF (1) A4 TIEHA o

AR KZHOEHA R LB HA, B T onieH A W, ©
IIE R A — /\?Lﬁ T, MREAWATBHEA. AWAUET
BHEFFEE/AR N “nICIBHTF” . WA FEETRIEESFEM TP
M2 85, BN “RICIBHMT .
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#2Z (&/F showplan

TR RIEREHF

EMIT iz B

SCAN iz H

SRR BTE R 7R 1 Iy —Fh 5 1k 2 A FH fir 4> set statistics plancost
on. HXRFAIMER, EZ I (Adaptive Server % Ffit: @) . s
H Tt A ek Rl v TR R SEBR A o ek Ho i W A R os 2 il
THRIB IR BB OB o 32—z g v bk ae in) 8 i s A TR

5520 WU 1-3 FIH T At Re AT MM ST B . AT
B PR A M EA TR B A BT R .

EMIT I8 54 WoRTERA 2RI T . e 2 BRI A, H
ARG —ANFI2ERF. evIT BER % Al 45 RAT, kR
S RAT LR i (— AN R B Adaptive Server SE1D , B
A FAT RS Jm) i AE B BY fetch into A8

sCAN B HAFPRAT AT WK, eI iR e e
FrATHE— DAL B . scan IBH AT &M I HAT; Wat&ul, ERHT
I FIBHAF. scan @H A7l LA Z AT, Kb briR e m
showplan YH & HJG I H 2 FroM TH B, DIARUIEAESATHER scan.
FROM JH . 4: FROM CACHE. FROM OR. FROM LIST Al FROM TABLE.

FROM S EEEFHR

1% B IR CACHE SCAN & 847 IEFE AT I N A IR
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FROM &} LIST

OR FIRH AT ZIE NAT; B — 470 AL PR E FIANA] 4 o B TN i

S B orR HHE IEAE ML E 1N FI K B R4 T A or FA)IAE
(P AF P IR BEIAT - or AR SV BIAE X in B FHRE 2 or Mg 1 7x
WK 55 A R s N AE R R AT LR I B KAT B (V). PR
OR FIRAEIHFE W AF P IR NI BR TR, PTEL N T/ T SQL 15
AP BB R B flan, DUN B AR R T SRR SE or SR A OR 41

RIAE TR

select s.id from sysobjects s where s.id in (1, 0, 1, 2, 3)

go

QUERY PLAN FOR STATEMENT 1 (at line 1).

STEP 1

The type of query is SELECT.

4 operator(s) under root

ROOT:EMIT Operator (VA = 4)

INESTED LOOP JOIN Operator (VA = 3) (Join Type: Inner Join)

48

| SCAN Operator (VA = 2)
| FROM OR List
| OR List has up to 5 rows of OR/IN values.

|[RESTRICT Operator (VA = 2) (0) (0) (0) (8) (0)
| SCAN Operator (VA = 1)

FROM TABLE

sysobjects

s

Using Clustered Index.
Index : csysobjects
Forward Scan.
Positioning by key.

Index contains all needed columns. Base table will not be read.

Keys are:

id ASC

Using I/0 Size 2 Kbytes for index leaf pages.

With LRU Buffer Replacement Strategy for index leaf pages.
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#2Z (&/F showplan

FROM TABLE

oI o FIR AT 5 AME, H AT 4 AMEAHIE, BT or 51k K
B 4 ADMAFE RN N TR EAERTRIREIT, or FIEE

NESTED LOOP JOIN BT FIEHLF, scaN IBH A /& NESTED LOOP
JOIN IBHFFWA TIBH . AEPITIVHRIRS, NESTED LoOP JoTINIEH
TEW A or v LML N A7 R 1R IR [F14T, R 5 NESTED L.OOP JOIN I&ff
TR scan IBHEFFLLA R ISR MAT (—Ik—1T, HERERS &
) o MIXFLHL sysobjects [RIFTHAT, P17 sysobjects.id {5

N FIRAH) S AMEAEELES, Z AT RIR B S5 £ .

FROM TABLE {78 PARTITION SCAN i&HfFIEEELIEUEER. 6 4%
WERRMER Y WRAMIA, WETF—ATHH . 755 % w6
] FROM TABLE {H.ELF, sysobjects &K%, s AAMHK . HITHITISEITE
FROM TABLE V& NHIEE R T HEJLATH B . XUy B3t T ¢
PARTITION SCAN &5 FFU{i85] Adaptive Server 15 ] )2 M IE 4414
HIRSREAT I PEANAE o

DU B 2R A4, 2R 51 H#:

. Table Scan — ﬁﬂliEX%EP Eqﬁﬂég)ﬁﬁlﬁjo

. Using Clustered Index — 13 H SR R 5 | SRR BUR 4T -

* Index: indexname — R 51 KRR AT o Wzl BB a &

“using clustered index”, WMEHAERIEZR G|, indexname 7=F4

TR R T4 K

TR AR AR B T 7 10 o 4077 1) Bk T B R 51N E 1Y
MUY LL K AE order by 5] H R BIFRE O, B e AT s ST AR A if
R B A RO CBln, & IR SRS P U ) .

W order by FA) AL 62 5 VB I P B0 e R s 57, U mT DA FH I )
Hili, X5 create index 1) F1 [ Il 58 4 AH

Forward scan

Backward scan
FHHTT 100 H SR T A S SR L, A T g ) SR 2R 5
e Positioning at start of table — MEMIE —ATIHANFIHRE.
. Positioning at end of table—M?%E@Bai}ﬁgﬁfﬁﬁﬁﬁ}ﬁ?a%i%o
. Positioning by key—%%I%?Jﬁ%ﬂ%i{ﬁ?”%gﬁﬁiﬁ%

. Positioning at index start/positioning at index end — X4k

THEIU TR AR, AAERGEHMR G, AR L.
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/0 X/NER

50

D SR AW P Se VR R, U AR B 4

Scanning only the last page of the table-—-%EfﬂTﬁ{ffﬁgigl
AR RR AR S W BB N B B R R G T Ak R oK
EIIZ, I HRSMEALTHPHES, W KRR AR B Ja— I Es

Scanning only up to the first qualifying row — FEFAHE H

RO R b A A I B ME N Ss IR .

R WORRGIR L HS, W R MRS R R SR R R
KXt i o

FERAERG LT, BRI RIS Al rh Il KR AT 5. (RIS
DU, CRegar LU

Index contains all needed columns. Base table will not
be read.

WRRSIOEERPTR A S], WHMER 515 E& A -, ik
FEP T BEIEFE Tndex Scan, ML Table Scan. B GIFIFEH
/O w W] Reiziz /N T IR R T TR 1) /O & AT B LR TR 5]
AR Ny 2 i 251774

% index scan i H BER B AL F4,  EH LU 9 B

Keys are:
Key <ASC/DESC>

2 B BN R SRR (B A AT B, BNz
KRG asc #aTHF, DEsc FRBFET.

TR scan 38 LA A AT R RAL I B A Redin A7k /O K/ g
{1 DX v T R A7 SR (R S

/0 /ﬁ,%\%j
Using I/0 size N Kbtyes for data pages.

Using I/0 size N Kbtyes for index leaf pages.

XLy RS AE A TR0 VO K. mTRER /O K/NE 2. 4. 8 FN
16 5715,
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#2Z (&/F showplan

use pubs2

R AW RO R | e A T B A K VO vt 1 Hedhs e 2 A7
WARARE P AT LS K VO . BT LUESRATH A VO K/ R E 51
T AR S — AR RN R B 0. X IR FE IR T i A7
Lt AT ORI . SR U X R S AR E . KR T
IEEREEE .
IX 25T DB — 250 B S HITE scan I8 A1 showplan iy Hi .
XPFRAAH, HEHs—4WEs M T EGER R, Hahe
o T HREVMILRN Index Scan, ¥t IXPI%&iHEE.
FEREAS VO R/NH G R4 H 3947 s T R -
With <LRU/MRU> Buffer Replacement Strategy for data
pages.

With <LRU/MRU> Buffer Replacement Strategy for index
leaf pages.

75 LRU B i, fpdle Uy 1) (1 TOE A AE iy g A rp, DM TR
I ) OR P o 72 MRU FF 4SRN, 53l i) 10 DE A ik 2247

FELLT &y 2o T 7- 61 VO A sl 22 4771 B -

go

set showplan on

go

select au fname, au lname, au id from authors
where au lname = "Williams"

go

QUERY PLAN FOR STATEMENT 1 (at line 1).

1 operator(s)

under root

The type of query is SELECT.

ROOT:EMIT Operator

| SCAN Operator

FROM TABLE
authors

(VA

(VA = 1)

0)

Index : aunmind

Forward Scan.

Positioning by key.

Keys are:

au_lname ASC
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Using I/0 Size 2 Kbytes for
With LRU Buffer Replacement
Using I/0 Size 2 Kbytes for
With LRU Buffer Replacement

index leaf pages.

Strategy for index leaf pages.
data pages.

Strategy for data pages.

authors [ scan iz JH 454 R 5| aunmind, {HIE A0S EIE 2 TSR M
authors HFERINATH U755 FEZRBIH, AP /0 R/AMNHE, RE4&H
LD S T S SR A A I () 2 i DX 4 v O o

HWPR scan IBERF, A HL B E —R1D scan fl LOG SCAN.

RID scan

Positioning by Row IDentifier (RID) F34li R4 TAHHALFEF T
PAIZE R 8 M or Mg CHERL or SEMED HAHTHRIh . B AR KA -
EAEZA or T-RIEE, ATLAEH R or SRMS . DRALFREP AT 4 2 e M
or Hlg S showplan il i F A R 7491 0 -

use pubs2

go

set showplan on

go

select id from sysobjects where id

QUERY PLAN FOR STATEMENT 1

6 operator(s)

under root

= 4 or name = 'foo'

(at line 1).

The type of query is SELECT.

ROOT:EMIT Operator (VA = 6)

|[RID JOIN Operator (VA = 5)
Using Worktable2 for internal storage.

|HASH UNION Operator has 2 children.
Using Worktablel for internal storage.

| SCAN Operator
| FROM TABLE

| sysobjects

| Using Clustered Index.
|  Index csysobjects
|

|

|

(VA = 0)

Forward Scan.
Positioning by key.
Index contains all needed columns.

52

Base table will not be read.
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#2Z (&/F showplan

| Keys
| id
|  Using
|  With

| SCAN Op
FROM
sysob

Index :

|

|

|

| Forwa
| Posit
| Index
| Keys

| nam
|  Using
|  With

| SCAN Op
| FROM

| sysob
| Using
| Forwa
| Posit
| Using
| With

are:
ASC

I/0 Size 2 Kbytes for index leaf pages.

LRU Buffer Replacement Strategy for index leaf pages.
erator (VA = 1)

TABLE

jects

ncsysobjects

rd Scan.

ioning by key.

contains all needed columns. Base table will not be read.
are:

e ASC

I/0 Size 2 Kbytes for index leaf pages.

LRU Buffer Replacement Strategy for index leaf pages.

|[RESTRICT Operator (VA = 4) (0) (0) (0) (11) (0)

erator (VA = 3)
TABLE
jects
Dynamic Index.
rd Scan.
ioning by Row IDentifier (RID).

I/0 Size 2 Kbytes for data pages.
LRU Buffer Replacement Strategy for data pages.

iz, where TRIELE RN E, 4 AL AN (d £ name)
. HrpgA%) EEAT RG] (csysobjects Fll nesysobjects) , AL R
JPIERERF A LR A AR A — ARGk &I id Z1124 4
PITEAT, A —ARTHAFK AL name I “foo” MITHAT.

KA AT AT REFI AL 7 ID 4 FIAHR “foo”, BT LLZATRESS Fderh
LR A T BRIXSS RS AT, o1 UR B E AT AT PR IRAT
(RID). P/ RID ¥iit 1 HASH UNTON IBH FFIER:, XS MIERATATE L1
RID.

HAATME— RID HIHiAE3 3] RID JoIN IBHLT. rid join I HAF QI —A
TAER, HAEHEEHA RID AT E .. )5 RID JOIN IBH AT
B RID TAERALIHBLZ R1D scan B8 fF. RID scaN sH PR % TIE
ARV )2, AERE, % TAERBAN BRI R G, Rk
iR ] 5 RID 64T
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showplan i i ) % J5— > sCaN #& RID SCAN. MK HI =81 vh il LLE 3],
RID SCAN it & VF L2 it I E, HIEE P4 RID
SCAN i Hi 7 & -

* Using Dynamic Index — ¢/~ SCAN {404 RID [ LVE#, % L
VERRAPATE T H r1D JoTN IEHAFME, 4 &R ICEtT
Mzl

*+ Positioning by Row Identifier (RID) — Ze/~ H il RID £

A7,

Log Scan

Log Scan MUBLAEDS ) Cal Al IR IR A fil A ds o IXEEREAE
SRAT A B A I 38 L 1 1 255 H B &I . {XAE insert. delete BY update
B T AR PR E AR E U AR IR, A ATl s«
LU 7R B2 %) titles ZR 11 delete T3, 3% L5 LT FRA deltitle FA I3 firh

Rt
use pubs2
go
set showplan on
go
delete from titles where title id = 'xxxx'

QUERY PLAN FOR STATEMENT 1 (at line 1).

STEP 1
The type of query is DELETE.

2 operator(s) under root
|[ROOT:EMIT Operator (VA = 2)

|DELETE Operator (VA = 1)
The update mode is direct.

| SCAN Operator (VA = 0)

| FROM TABLE

| titles

| Using Clustered Index.
| Index : titleidind

|  Forward Scan.

|  Positioning by key.

| Keys are:

|

\
\
\
\
\
\
\
\
\
\
\ title id ASC
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1Z/F showplan

QUERY PLAN FOR STATEMENT 1

STEP 1

Using I/0 Size 2 Kbytes for data pages.
With LRU Buffer Replacement Strategy for data pages.

TO TABLE

titles

Using I/0 Size 2 Kbytes for data pages.

AL ER showplan BT X SEBR ) delete B A, LA B % HE AL 6k ik &

2% deltitle .

The type of query is COND.

6 operator (s)

under root

ROOT:EMIT Operator (VA = 6)

(at line 5).

|[RESTRICT Operator (VA = 5) (0) (0) (0) (5) (0)

| SCALAR AGGREGATE Operator

(VA

Evaluate Ungrouped COUNT AGGREGATE.

|[MERGE JOIN Operator

(Join Type:

Inner Join)

Using Worktable2 for internal storage.

Key Count: 1
Key Ordering: ASC

| SORT Operator (VA =

| FROM TABLE

| titles

|  Log Scan.

| Forward Scan.
|

|

|

| SCAN Operator (VA =
| FROM TABLE

| salesdetail

| Index : titleidind
| Forward Scan.

HEEFIAM RS EiREMMEK TR

1)

| SCAN Operator (VA

2)

Using Worktablel for internal storage.

Positioning at start of table.
Using I/0 Size 2 Kbytes for data pages.
With MRU Buffer Replacement Strategy for data pages.
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Positioning at index start.

Index contains all needed columns. Base table will not be
read.

Using I/0 Size 2 Kbytes for index leaf pages.

With LRU Buffer Replacement Strategy for index leaf pages.

QUERY PLAN FOR STATEMENT 2 (at line 8).

STEP 1

The type of query is ROLLBACK TRANSACTION.

QUERY PLAN FOR STATEMENT 3 (at line 9).

STEP 1

The type of query is PRINT.

QUERY PLAN FOR STATEMENT 4 (at line 0).

STEP 1

The type of query is GOTO.

& il 45 deltitle [ FEALHE 4 4> SQL i) {1 sp_helptext deltitle 1]
7R deltitle [F)3CAS . deltitle TH R3S — 45 B A) g ie it AR, e
SR Gn PRRE T 35 B AT R O B R AT T AT, AN A R A
WHAT 51 AT

titles K 1 scan 12471 showplan il I H Tog Scan 878 1IEFE
R H &

DELETE. INSERT 1 UPDATE iz &

56

DELETE. INSERT fll UPDATE IBHfFil Y R —NTFi2HMF. Aid, &
fITAr AT Z i 8 AN RS TSR, kol s 2 i e 820K, JF
TEXS CARHIHAT alter table drop BB JECC AL «

KGR HAT AR L IR B s T H R R AT R AE s -
DML iz M FIa AT Lo scan BH AT gorn B8 77 5T £dls
A A R SO R e oot s LR I TR E I -

The Update Mode is <Update Mode>.

ﬁ%%ﬁ*ﬁﬁﬂu% direct. deferred. deferred for an indexﬁ
deferred for a variable columne ]:?F%%E@E@%ﬁfﬁiﬁﬁﬁ?@ﬁ%ilﬂ”o
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#2Z (&/F showplan

7ELL R B BB 18 ooy H AR
TO TABLE
< K5 >

o FH T BB U /0 RV
Using I/0 Size <N> Kbytes for data pages.
F—ARBIE ] DELETE IEH AT

use pubs2

go
set showplan on

go

delete from authors where postalcode = '90210'

QUERY PLAN FOR STATEMENT 1 (at line 1).

STEP 1
The type of query is DELETE.

2 operator (s) under root
ROOT:EMIT Operator (VA = 2)

|DELETE Operator (VA = 1)
The update mode is direct.

| SCAN Operator (VA = 0)
| FROM TABLE

| authors

| Table Scan.

|  Forward Scan.

| Positioning at start of table.

| Using I/O Size 4 Kbytes for data pages.

|  With LRU Buffer Replacement Strategy for data pages.

TO TABLE
authors

|
|
|
|
|
|
|
|
|
|
|
|
|
| Using I/O Size 4 Kbytes for data pages.
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TEXT DELETE i=8 %%

7 H DELETE. INSERT 1 UPDATE ia 4T 0] LIIIA £ 4 Fis H 1 )
— BT RIZ X alter table drop textcol iy 21, F A textcol & LR
FA texts image B unitext [IF K. BLARA K7 2K TEXT DELETE
BEAH AR .

use tempdb

go

create table tl (cl int, c2 text, c3 text)

go

set showplan on

go

alter table tl drop c2

QUERY PLAN FOR STATEMENT 1 (at line 1).
Optimized using the Abstract Plan in the PLAN clause.

STEP 1
The type of query is ALTER TABLE.

5 operator(s) under root
ROOT:EMIT Operator (VA = 5)

| INSERT Operator (VA = 52)
The update mode is direct.

|RESTRICT Operator (VA = 1) (0) (0) (3) (0) (0)

|
| | SCAN Operator (VA = 0)
| | FROM TABLE
| I tl
| | Table Scan.
| | Forward Scan.
| | Positioning at start of table.
| | Using I/0 Size 2 Kbytes for data pages.
| | With LRU Buffer Replacement Strategy for data pages.
| TEXT DELETE Operator
The update mode is direct.

|

|

| | SCAN Operator (VA = 3)
| | FROM TABLE

| | tl

| | Table Scan.

| | Forward Scan.
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| | Positioning at start of table.
| | Using I/O Size 2 Kbytes for data pages.
| | With LRU Buffer Replacement Strategy for data pages.

TO TABLE
#syb__altab
Using I/0 Size 2 Kbytes for data pages.

i H] alter table #iy 2 MHER T t1 A text FHH I —/M 41 showplan i Hi 2R
T selectinto ZX 11X, X4 alter table 7EPI #3481 select into 7T i1l

INSERT & 545 F A2 PR 845 t1 1K) scan SKRELE v (94T, IEREpidT
({H ¥ c1 A c3 FIHdi N #syb_altab) « 4T BriTHRHE A #syb_altab /5,
INSERT i H P& A FI2 857 text DELETE SRMMER SN t1 iR
(1) c2 B I SCAS L e

JEACERE t1 1 R DU ) #syb_altab I JRAG T, PLSERY alter table iy %o

TEXT DELETE i&fF H &IﬁTﬂ%?ﬂﬂﬂﬁ%i@ﬁ’]*lﬂ’\ﬁﬁlﬁéi&iﬂiﬂE’J
alter table iy 24, I HEREMEN INsERT BHEFFMA T2H A HI.

TEXT DELETE 185 W/~ EH i &, 5 INSERT. UPDATE Ml DELETE
BRI .

SBFIXHES B BT E R

X INSERT. UPDATE Al DELETE BHAFH T A — Ak NS e it
ZIR LN, showplan % Hii4 B 7% DML & 545 DIRECT RI FILTER
F DEFERRED RI FILTER ?iﬁ%f’h /ﬁﬁ%%ﬁé’ﬁiﬁﬁé’éﬂ‘ﬁ%%%ﬁ%

PLUR 75126 B4 insert 48 N\ pubs3 2045 7 1 titles K. RN HN
pub_id ()31, %515 H publishers &[] pub_id %1, titles.pub_id ]2 il 57 %
PEZ BSR4 N titles.pub_id [ BEAME L Z07E publishers.pub_id H' A 4H
INAIUEIER
) S AT TR -

use pubs3

go

set showplan on

insert into titles values ("AB1234", "Abcdefg", "test", "9999", 9.95, 1000.00,
10, null, getdate(),1)

QUERY PLAN FOR STATEMENT 1 (at line 1).

STEP 1
The type of query is INSERT.
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4 operator(s)

under root

ROOT:EMIT Operator (VA = 3)

| INSERT Operator (VA = 2)
The update mode is direct.

60

| SCAN Operator (VA = 1)
| FROM CACHE

|[DIRECT RI FILTER Operator has 1 children.

TO TABLE

titles

| SCAN Operator (VA = 0)

FROM TABLE
publishers
Index : publishers 6240022232
Forward Scan.
Positioning by key.
Index contains all needed columns. Base table will not be
read.
Keys are:
pub_id ASC
Using I/0 Size 2 Kbytes for index leaf pages.
With LRU Buffer Replacement Strategy for index leaf pages.

Using I/0 Size 2 Kbytes for data pages.

EZERTRIT, INsERT BHEFFATIEHIT & CACHE SCAN, ‘BR[|
TESE N titles FRE TR 4T o INSERT 188 AF AT T8 5 A7 /& DIRECT RI

FILTER & 5.5,

DIRECT RI FILTER I&HFFHATX) publishers F[)44, LLAH£H pub_id
i 5 2R A2 titles 1Y pub_id {EHAHVERCINAT » W R BIUERCAT, )

DIRECT RI FILTER IBH T FLVFGREEHAT insert, {HUWIRYE publishers
WA F) pub_id AVLELAE, W] DIRECT RI FILTERI&HE T4 IEiZam4.

fEiZ I, DIRECT RI FILTER HJ LAZE[A] titles Il AATHF, A DA
HIRE—AT H S IR S B 20 R 0 g ) s i 5 IR e i A .
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T—A =¥/~ DIRECT RI FILTER 55 DEFERRED RI FILTER & 47—

L LAAN[A] (s s I2 5
use pubs3
go
set showplan on
go
update publishers set pub id = '0001'

QUERY PLAN FOR STATEMENT 1 (at line 1).

STEP 1
The type of query is UPDATE.

13 operator(s) under root
ROOT:EMIT Operator (VA = 13)

|UPDATE Operator (VA = 1)
The update mode is deferred index.

| SCAN Operator (VA = 0)
| FROM TABLE

| publishers

| Table Scan.

|  Forward Scan.

| Positioning at start of table.

| Using I/0 Size 2 Kbytes for data pages.

| With LRU Buffer Replacement Strategy for data pages.

| INSERT Operator (VA = 06)
The update mode is direct.

|SQFILTER Operator (VA = 5) has 2 children.

|

| | SCAN Operator (VA 2)
| | FROM CACHE
|
|
|

|

|

|

|

|

|

|

|

|

|

|

| |[DIRECT RI FILTER Operator (VA = 7) has 1 children.
|

|

|

|

|

|

|

|

|

| Run subquery 1 (at nesting level 0).
|
|

|QUERY PLAN FOR SUBQUERY 1 (at nesting level 0 and at
line 0).

| | | |

| | | | Non-correlated Subquery.

| | | | Subquery under an EXISTS predicate.
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| SCALAR AGGREGATE Operator (VA = 4)
Evaluate Ungrouped ANY AGGREGATE.
Scanning only up to the first qualifying row.

| SCAN Operator (VA = 3)
\ FROM TABLE

| titles

| Table Scan.

| Forward Scan.

| Positioning at start of table.

| Using I/0 Size 2 Kbytes for data pages.

| With LRU Buffer Replacement strategy for data

pages.

| END OF QUERY PLAN FOR SUBQUERY 1.

TO TABLE
Worktablel.

|[DEFERRED RI FILTER Operator has (VA = 12) 1 children.
|SQFILTER Operator (VA = 11) has 2 children.

| SCAN Operator (VA = 8)
| FROM TABLE

|  Worktablel.

| Table Scan.

|  Forward Scan.

| Positioning at start of table.

| Using I/0 Size 2 Kbytes for data pages.

| With LRU Buffer Replacement Strategy for data pages.

Run subquery 1 (at nesting level 0).

QUERY PLAN FOR SUBQUERY 1 (at nesting level 0 and at line 0).
Non-correlated Subquery.
Subquery under an EXISTS predicate.

Evaluate Ungrouped ANY AGGREGATE.

Scanning only up to the first qualifying row.

| SCAN Operator (VA = 9)

|
|
|
|
| | SCALAR AGGREGATE Operator (VA = 10)
|
|
|
|
| | FROM TABLE
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| publishers

| Index : publishers 6240022232

| Forward Scan.

| Positioning by key.

| Index contains all needed columns. Base table will
not be read.

| | Keys are:

| \ pub_id ASC

| | Using I/O Size 2 Kbytes for index leaf pages.

| | With LRU Buffer Replacement Strategy for index leaf

pages.

|

| | | END OF QUERY PLAN FOR SUBQUERY 1.
| TO TABLE

| publishers

| Using I/O Size 2 Kbytes for data pages.

titles )2 M 5E ML R ESR, KT titles.pub_id (IAFAME, #R L ZRAFEAE
publishers.pub_id F—AME . AT, ZRBlEHT M T publisher.pub_id
i, BRI ZHAT R 2 AR FF S IR SE B2 0

% A ] LLE B publishers W5 14T 1) publishers.pub_id (1R, Atk
TEALI5E publishers [ ITHAT 21T, TCIEHATHALR titles.pub_id 1) T i
1547 publisher.pub_id 7 6T .

N GEIR 2 IR e 38 MER £ #E S2HX publishers F4—4THY, UPDATE
BEAF4 I DIRECT RI FILTER I2HFF LATE titles 1% R pub_id fI{H 5
B P EARRIAT o an SRR B —47, WIZRE pub_id I HAE 20T 477
T publishers H1 LLORFF titles [ 2 A SE 3L LYo, (R pub_id IIE # A
WorkTable1 H .

ETH T publishers HIFTH 4T, UPDATE 188474l DEFERRED RI
FILTER I8 AP RPAT I T A0, LAIGAIE Worktable1 H (1) i A5 {E 42 F5 47547
T publishers . DEFERRED RI FILTER [/ FIaH 55 &N M Worktable1
FEHUTI scan. 41 FIBFFF & — AN HATAAAE 7 &) LLYE publishers H £x
FRUCHCAE R soFTLTER I8 HAT. WERE A ERBILHUE, Wiza2H k.

AT R ) A B S 3R 2 AT 7 L) S I e 3 E 4R . Adaptive
Server 5 2 FUVFRENRAT 192 FRASR, DRI AT DA B R 24 Ay ok &Il
NIRRT SE 2 AN LR, RIS AT DIRECT RI FILTER
Y DEFERRED RI FILTER BHLF, (HXLEFHLFo g2k, &
AN WA S S O 20 R — AR
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JOIN ZEFF
Adaptive Server $2 it T PURH F 2 JoIn IZH AT KME: NESTED LoOP
JOIN. MERGE JOIN. HASH JOIN Fl NARY NESTED LOOP JOIN, JG#& &
NESTED LOOP JOIN [A84A. 7E 15.0 AFTHIA T, NESTED LoOP
JOTIN /& T2 JoTN K. HAMNEFEAL vERGE JoTN, HERATE ML TANE
FHAZ RN .
TP RS goIN I EAFMUE— 2PN, BRSSP AEVE R — AU
XL B KBRS T % go1n SRME BT 1M Ak 2T,

NESTED LOOP JOIN

NESTED LOOP JOIN CHfij HLIEHIRIE) & —uis® ey, HATIEH
TR AN B, HA I8 S5 R B Y S e I

XK AAMBEAR A RE—AT, ITIFA SRR . T H A I8 542 scan
BHAT . FTIT N B I RE NS A AR 471 18 8 A AE PR E BT T R S 4
(KI5 47

B EATIR A3 NESTED LoOP JOIN FIALIEBAT. Akalii FIERISH T LA
MNP B IR B EAT
TEA AT AMAT I (5] E R 1 B Jm — N BREAT S, BRI . AT I
F ELMAMI AR — N B EAT o ZAT T BB AE T H T4 6
U AL B AR T R SR R — H4k4E, H# NESTED LooP
JOIN W/ FIz HATIRF] End Of Scans
-- Collect all of the title ids for books written by "Bloom".

select ta.title id

from titleauthor ta, authors a

where a.au id = ta.au id

and au lname = "Bloom"

go
QUERY PLAN FOR STATEMENT 1 (at line 2).

STEP 1
The type of query is SELECT.

3 operator(s) under root
ROOT:EMIT Operator (VA = 3)
|[NESTED LOOP JOIN Operator (Join Type: Inner Join)

|
| | SCAN Operator (VA = 0)
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MERGE JOIN

FROM TABLE
authors
a
Index : aunmind
Forward Scan.
Positioning by key.
Keys are:
au_lname ASC
Using I/0 Size 2 Kbytes for index leaf pages.
With LRU Buffer Replacement Strategy for index leaf pages.
Using I/0 Size 2 Kbytes for data pages.
With LRU Buffer Replacement Strategy for data pages.

| SCAN Operator (VA = 1)

FROM TABLE
titleauthor
ta
Using Clustered Index.
Index : taind
Forward Scan.
Positioning by key.
Keys are:
au_id ASC
Using I/0 Size 2 Kbytes for data pages.
With LRU Buffer Replacement Strategy for data pages.

authors & 5 titleauthor X 1%EH;: . UL NESTED LOOP JOIN #RH& . NESTED

LOOP JOIN &M FFHIZEA A “Inner Join” o T4E, F1FF authors 3¢, &7
F| I_name {EN “Bloom” [fZ—47 (fffH aunmind &51) « 2RJ5, 17T
titleauthor 3%, i ARG “taind” wALRNE 4T, H au_id & T 400
authors AT au_id fH. WERBEA RPN LA RS0, Wik

AFR P o] 8 28 BT RS AL SRS

T, S AT T RR e SRR IE R A R 51, W NESTED
LOOP JOIN RM&H %4 .

MERGE JOIN BRIt ®iF. ATIBEAL FIaE5F5 25k
FRECHE VAN Y SR . IX PN BRI LA 6 J 3 MERGE JOTIN A BRI 10F
THET
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B, MWAMBEIEIRIT . XFEW] LIt MERGE JOTN R HE
o SRJG, MANFERAGRIUT, EREFI ST (R
BEFeHER, W /NTD BOR THIACEEE AT . W ER AN, A%
W% MR EAT LLAT HOE AbFE, SRS 4REEH ] MERGE JOIN BT LI Y

T S EC e P 3R IAT -

U AOFAE R T AT A LU B, DK (DA A L Bl A T I H A
B LE R . R EAkEE, HEIHDR T BT EdE .

W, A REE A R A A BN 2 BAT,  JF HATAT A A 2
HOERBEHE  (WRSX SRR ) » T MERGE JOTN HRMEAT K.

select ta.title id

from titleauthor ta, authors a
where a.au id = ta.au id

and au lname = "Bloom"

go

QUERY PLAN FOR STATEMENT 1 (at line 2).

STEP 1
The type of query is EXECUTE.
Executing a newly cached statement.

QUERY PLAN FOR STATEMENT 1 (at line 1).

STEP 1
The type of query is SELECT.

3 operator(s) under root
ROOT:EMIT Operator (VA = 3)

|[MERGE JOIN Operator (Join Type: Inner Join)
| Using Worktable2 for internal storage.

| Key Count: 1

Key Ordering: ASC

| SORT Operator

|

| SCAN Operator
|  FROM TABLE

| authors

| a

| Index : aunmind
| Forward Scan.

66

| Using Worktablel for internal storage.
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| SCAN

Positioning by key.
Keys are:
au_ lname ASC
Using I/0 Size 2 Kbytes for index leaf pages.
With LRU Buffer Replacement Strategy for index leaf pages.
Using I/0 Size 2 Kbytes for data pages.
With LRU Buffer Replacement Strategy for data pages.

Operator

FROM TABLE
titleauthor

ta

Index : auidind

Forward Scan.

Positioning at index start.

Using I/0 Size 2 Kbytes for index leaf pages.

With LRU Buffer Replacement Strategy for index leaf pages.
Using I/0 Size 2 Kbytes for data pages.

With LRU Buffer Replacement Strategy for data pages.

LRI, sort I AT IR AL FIaHAF s AMNE BT .  sort IBH AT
HH it authors Ko sort I8 HAFZ A TH N, KA authors RAE au_id L%
BHRG, B IR FF P . titeauthor R EA Fia
SR | N BRI . 24 AT MERGE goTN SRS AL T U 1K)
auidind &3] .

MAMBE SRR (authors K& W LAELIRIED) FRIAT LU AT 4R B2 LL
BAH. SRJ5 M titleauthor FRIRIAT, BRI B HEEH#RE TR T LR
BEAT

AT VG e B 1) P S S A T A e ol A oh . DUl ZE PR I e
A1To 244 FR Ky i o T A B N FOBT AR UK LA T AESRIC T KT 2 HinE
FHELLBE Y titleauthor.au_id {H /5, MERGE JOIN I&5EARK T 4R MAMIEL
PEmARIAT, A HREEE T 0K T 2411 titleauthor.au_id {H (I .
BRI, i SFT T A g4t N A R R

MERGE JOTN & 547 1) showplan fitth rh AL &% — 4578 5., ¥t A kA~
TAERAE Ty B ER R 5 AT . R s 22 A7 ) AR R e 2
AT ESDERARE N TAT, WSS N TAER T . S A AT I 58
BT 64 T,
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HASH JOIN

select ta.title id

HASH JOIN IBHFF —uia B, HA FIaF 57 A i 3 i N Bt
HAFIBH EBRE WAL . 70\ 5asE JoIN IBH TR FE AT
I, 5 4 R N i N B R A e AR . M N B T B A
— AT I H O R SO BE M A

WA LI N AR IR g T AR, 20K i HH R o A i B A
o XSFRN A X, AN R IXIRE . 14 X EE A A
GRI . AETRUEAN A FIB B NEEER )G, SRR AR .

RO RAAR RO —AT o AEAH RIS P AT A 4R DU A A7 AE R AT L
MRS VB AOAT o I RIESTARIORIAL T A, W R AR Lo i 2RAR
AT, SRS AR A3 R X AR T I S AT
SAHVLRECIN D2 1) AT DA T IS R i ZEBE LU T E AL

fE BAaSH JOTN VA I i Sk VA% 16 v Ab BV HE 93 DX o FE BRI AR s rh # A
TR, DUELEAN [R] 6 O AR [B) B8 2 o g o bash ) Ab #E
—HE4keE, HIRE XSS TN YR
NXAGVFLELINN, HASH JOIN 88 T4 EH#UT NESTED LOOP

JOIN AbEE,

W, Wb ERE R 2 BT, I HaE R BT AT A
Hery, s BA v T T IS SRR 1A R Cani&EBesE 1 order
by ¥4, W vasH gorn SEMSHER G . BRI — R AER /D,
A LASE AL T NAET, W) BasH JoIN IFHAT RO IC AT . 76X Fh i i
N, REREAME, I H#T% sase gorn HIEARTEALAT 10,

from titleauthor ta, authors a
where a.au id = ta.au id
and au lname = "Bloom"

QUERY PLAN FOR STATEMENT 1 (at line 2).

3 operator(s) under root

The type of query is SELECT.

ROOT:EMIT Operator

|HASH JOIN Operator (Join Type: Inner Join)
| Using Worktablel for internal storage.

| | SCAN Operator
| | FROM TABLE
| | authors

68
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#2Z (&/F showplan

a
Index : aunmind
Forward Scan.
Positioning by key.
Keys are:

au_lname ASC
Using I/O Size 2 Kbytes for
With LRU Buffer Replacement
Using I/0 Size 2 Kbytes for
With LRU Buffer Replacement

| SCAN Operator

FROM TABLE

titleauthor

ta

Index : auidind

Forward Scan.

Positioning at index start.
Using I/O Size 2 Kbytes for
With LRU Buffer Replacement
Using I/0 Size 2 Kbytes for
With LRU Buffer Replacement

index leaf pages.

Strategy for index leaf pages.
data pages.

Strategy for data pages.

index leaf pages.

Strategy for index leaf pages.
data pages.

Strategy for data pages.

P EIROR B, TR NS R UE S author.aunmind FIZR 5474 .

Z4345 R 9] au_Iname {4 “Bloom” HI4T. 2R H#0X 1T au_id {i
IR AT, HR SBAAH N B . FERIU L B e s, 4T
FFHHARRE I . % au_id FIHIFYEZR 5] titleauthor.auidind {1 RE—1T. ™~
AL IR ECMEL FH T o ST S 7 B2 WA A 9 R IC IR s e . T 4
PVECHIAR T A — AT SR EAT I B B LR AR S o anSRATILAD, )
titteauthor.au_id %13 [F] 3] EMIT 12545

HASH JOIN I&HFF¥) showplan %y AL & — 4578 B, F8 HBAE H AN TAF
FAE i o X G 5 A7t . AT eI R T 64 T 715,

NARY NESTED LOOP JOIN 5z &%

PALFET MASTEAG B $E NARY NESTED LOOP JOIN 5M& . ‘& & fEAChS Ak
LR R I (RS ST o W R g PR R B AL AN B AN EIR NESTED
LOOP JOIN [NARY], M2 e 14 #: 5 NARY NESTED LOOP JOIN &
SR W R e PN ESR, B ] DU B3, AR NESTED LOOP

Voen

JOIN IEHFFI2EA N “inner join” , %> NESTED LoOP JOIN [HA5 fi&
BTl scan I8, folF RESTRICT IBH AL T scan i85 .

S5PAT—FRFI NESTED LoOP JOINIZEFFAHLL, AT NARY NESTED LOOP

JOIN ZEPERE T T HA LA

HEEFIAM RS EiREMMEK TR

AT 75 e B PR T 3R Z T RRRA X 3 o
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i H]— &% NESTED LoOP JOIN, 4 n] LAMHa i i = R dh 4k (1w
HRSEEHERAT « 0T A S M Rl AT T S AR 4 . f
H— %% NESTED LOOP JOIN, 4584 RHNHT 4, B e KM
PR 5 m . IX A e P BU" A KEATZM V0. M nary
NESTED LOOP JOIN, RN F—ATk A=A R a8 R S 5E A
i, XA RKKIEERE.

select a.au id, au fname, au lname

from titles t, titleauthor ta, authors a
where a.au id = ta.au id

and ta.title id = t.title id

and a.au id = t.title id

and au lname = "Bloom"

QUERY PLAN FOR STATEMENT 1 (at line 1).

STEP 1
The type of query is SELECT.

4 operator(s) under root
|ROOT:EMIT Operator (VA = 4)
|[N-ARY NESTED LOOP JOIN Operator (VA = 3) has 3 children.

| SCAN Operator (VA = 0)

| FROM TABLE

| authors

| a

| Table Scan.

| Forward Scan.

| Positioning at start of table.

| Using I/O Size 2 Kbytes for data pages.

| With LRU Buffer Replacement Strategy for data pages.

| SCAN Operator (VA = 1)
| FROM TABLE

| titleauthor

| ta

| Table Scan.

| Forward Scan.
| Positioning at start of table.

| Using I/O Size 2 Kbytes for data pages.

| With LRU Buffer Replacement Strategy for data pages.

| SCAN Operator (VA = 2)

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| | FROM TABLE
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| titles

|t

| Index : titles 6720023942

| Forward Scan.

| Positioning by key.

| Index contains all needed columns. Base table will not be read.
| Keys are:

| title id ASC

| Using I/0 Size 2 Kbytes for index leaf pages.

| With LRU Buffer Replacement Strategy for index leaf pages.

Kl 2-3 #iiR T — &K% NESTED LOOP JOIN.
B 2-3: 2 Nested loop join £ Emit iZE75#

Emit
(VA=6)
NestLoopJoin
Innerdoin
(VA =5)
NestLoopdJoin IndexScan
Innerdoin titleidind (t2)
(VA =3) (VA =4)
IndexScan Restrict
aunmid (a) (0) (0) (4) (0)
(VA=0) (VA =2)
IndexScan
auidind (ta)

(VA = 1)

PAT B AL PRSI AT RO T T k. B 2-3 R va = 14T
T 45 I8 AT K AU b L
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72

H R ZERIN M authors.  titleauthor.  titles. RESTRICT ia A7 42

tittleauthors [P SIS AT . N IHPE: % 0H R4 4 NARY NESTED L.OOP
JOIN 1%I:

& 2-4: NARY NESTED LOOP JOIN Z&#F

EMIT
(VA=6)

/

NaryNLJoin

(VA =4) \
/ NaryNLJoin

(VA =4)
IndexScan /
(VA =0)

(VA =2) NaryNLJom
;) (0) (4) (0) / (VA=4)
IndexScan IndexScan
(VA=1) (VA =3)
auidind(ta) titleidind(t)

AR authors.  titleauthor 1 titles [ JRAGIERINF . 78 _EiR 7=,
titles I A P AT R 1 B3 — tadtitle_id = title_id 1 a.au_id = t.title_id.
R, % titles Y448 0] BE I 1 titleauthor A48 8 7 ) AT 48 22 2 50 1T
P, AT REDN 1 authors [FHH S 1 AT 48 R S EUH T R . an SR A
authors 14 1 B 1 R SEE T E A M tittes FIFIHIR [FATAT1T
M2k S24713 titleauthor B AT & X o XM titleauthor SRIX KI4E—1T,
titles [FRIG I . A 1E M authors SREUCHATI, X titles A3 A 7]
AER D). X & OS¢l NARY NESTED LOOP JOIN MIJRIE: b T84
R FIATBEAE IR, ST IC H I

{Ei% i, NARY NESTED LOOP JOIN iS4 H] titleauthor K144,
M authors FREUE 4T, H35E M authors " EREL ) au_id 3T %€ 7. titleauthor

(i XOOE A BF PR, DUV EAEX titeauthor AT
TR FHRER TR AEA A IARSE /O,
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select title

VB NESTED LOOP JOIN 188 (AR 14,
LOOP JOIN I&HfF. H[AEM AR M T E RN,

HA RE A HE NESTED
Adaptive Server

I
=~

MALE 2 AR A AN ILECH) - DRIRFAT CRFRBERR N —
ARIGRIARILEAT) o B2 vl, FIEESAE KRB AN ULEE N
BT, RJEIEIEAREE, AN AR R PP VLACE .

WA “APAEER”

Wltm, WIS N tites F1 titleauthor 2 AT 5%

from titles
where title id in (select title id from titleauthor)

and title like
QUERY PLAN FOR STATEMENT 1

STEP 1

"A Tutorial%"
(at line 1).

The type of query is SELECT.

4 operator(s)

|[ROOT:EMIT Operator

TEREFNIAMK R T

INESTED LOOP JOIN Operator

under root
(VA = 4)

(VA = 3)

|[RESTRICT Operator (VA =
| SCAN Operator (VA = 0)
FROM TABLE
titles
Index titleind

\

\

\

| Forward Scan.

| Positioning by key.

| Keys are:

| title ASC

| Using I/O Size 2 Kbytes for
| With LRU Buffer Replacement
| Using I/O Size 2 Kbytes for
| With LRU Buffer Replacement

| SCAN Operator (VA = 2)
FROM TABLE
titleauthor
Index titleidind

Forward Scan.
Positioning by key.

T IBAH R IR

(Join Type:

Left Semi Join)

1) (0) (0) (0) (&) (0)

index leaf pages.

Strategy for index leaf pages.
data pages.

Strategy for data pages.
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Index contains all needed columns. Base table will not be read.

Keys are:

Using I/0 Size 2 Kbytes for index leaf pages.

| | |
| | |
| | | title id ASC
| | |
| | |

With LRU Buffer Replacement Strategy for index leaf pages.

Distinct ;EE &

FHZMo HTPITZEMNIESHE I —ITIa 5 4F: GROUP SORTED Distincts
SORT Distinct Hl HASH Distinct. H & ILH S . AT FIER 438
AR RI A R S R AR & distinet 12 B

ATRPAT WA B AT A LAV, 52 WA 20 TUAIE 1-3,

GROUP SORTED Distinct ;=¥ %F

0] LI#i ] GROUP SORTED Distinct i& &4 RHAT ZREE . GrOUP
SORTED Distinct BREIAZIIRIZA R I ATH Y . © WL TIEH
FFEEEAT,  FFRTLA A B I8 1) 24 F AN ) 80 v AR
ZATIR A BAE AT . 4K GROUP SORTED & 4T LASKE S —47
i, e ML FIE RIS — AT IS i s A (A L.
RIEELA, WHGHZT, RaHHH FeERFUEREHT.

XA RO — H ks, BHRHRBHIAFRLT. Sz T A S b
HIAE, LMERS G T A R AT . 44T IR 0] 340 S A7 UG — 2
0L N

GROUP SORTED Distinct IBHAFIR M CHE P EHE R . LR Al LA
A e AR 1] 7 AN [R) 5 0 X A e e i e i A PR AE
GROUP SORTED Distinct I&8HAFEIERHIEIZHAF. BRI TAFAT
Jo SR ZATIR D125 E I ACIB AT o "B A T K T 5 3 AN By N 58 97t B
A IFIGIRPIAT . R A AU KCEEAN [A) FAE 3  2k R 44 -

select distinct au lname, au fname

from authors

where au lname = "Bloom"

QUERY PLAN FOR STATEMENT 1 (at line 2).

STEP 1

The type of query is SELECT.

2 operator(s) under root

ROOT:EMIT Operator

74

(VA = 2)
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| GROUP SORTED Operator (VA = 1)
|Distinct
|
| SCAN Operator (VA = 0)
FROM TABLE
authors
Index : aunmind
Forward Scan.
Positioning by key.
Index contains all needed columns. Base table will not be read.
Keys are:
au_lname ASC
Using I/O Size 2 Kbytes for index leaf pages.
With LRU Buffer Replacement Strategy for index leaf pages.

ZAT WL RIEFAE ] GROUP SORTED Distinct I&E KN H distinct J&
P, Bh scan I8 HAFH AN au_name F1 au_fname HIHERF TR [FI4T .
GROUP SORTED A= AATA /0, H. CPU JFa4 & Ak

AT LIS GROUP SORTED Distinct ia® stk EES. S
U577 T “ORBAESIZEAT” . showplan ¥ S RAT Distinct BAE
‘1i% GROUP SORTED Distinct iaf & IE7ESZIN distinct j& k.

SORT Distinct &5
SORT Distinct I&HFFAE SR ANEIR LA RS TH P . B
FHIZEIZHAF, m I 2 85T A SR It E U T HE AT . X
A ATHEY G, A FRIATIR A B AT o IR AN A BB S HE 1)
7o WRANFP LIEBNEA NG, W N TAERNE N G &AL

QUERY PLAN FOR STATEMENT 1 (at line 1)

STEP 1
The type of query is SELECT.

2 operator(s) under root
ROOT:EMIT Operator (VA = 2)

| SORT Operator
Using Worktablel for internal storage.

|

|

| | SCAN Operator

| | FROM TABLE

| | authors

| | Table Scan.

| |  Forward Scan.
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| | Positioning at start of table.

| | Using I/0 Size 2 Kbytes for data pages.

| | With LRU Buffer Replacement Strategy for data pages.

authors K [ FEAN IR [AlF AN [ (R B B HE P (94T o X EESRAEH] sorT
Distinct &84, IM/AJE GROUP SORTED Distinct I&HfF. SORT &
FAFIIANRI B3 2% au_Iname 1 au_fname. showplan % H 8 B 24 P 47
TCIENEEN NSRS, KAl H] Worktablet HE1T A B A7t o

HASH Distinct ;=8

HASH Distinct B FFAER LA N B AR BEYHEY . 2 AEH g€
B NTFEHEFFRIUT LA EESIRE . X sg T 17T eI
ML E . ARG RAN IR LA R 215 O R . WRIT e EEW
B, NRGETZAT, REMNTFIEERIRI 1T, WRREAETMESR
PN TRVEE, MUPKEZATIR IR b, IFRRZAT M AR 45 A8 A ARG
P HAEEE o R RTINS T AN R R BN HLHE

AN ARSLA R AV, s AR A ROk B TR
TR R ZE AR BRI, TR AEH] BAsH Distinct IBHAT,

select distinct au lname, au fname
from authors
where city = "Oakland"

go
QUERY PLAN FOR STATEMENT 1 (at line 1).

STEP 1
The type of query is SELECT.

2 operator(s) under root
ROOT:EMIT Operator (VA = 2)

|HASH DISTINCT Operator (VA = 1)

| Using Worktablel for internal storage.
\

| SCAN Operator (VA = 0)

| FROM TABLE

| authors

| Table Scan.

| Forward Scan.

| Positioning at start of table.
|

|

76

Using I/0 Size 2 Kbytes for data pages.
With LRU Buffer Replacement Strategy for data pages.
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#2Z (&/F showplan

REEGIEEHN

e ks, authors FRAAHG I A HET o PUALFE Pl Lk £ 4
M SORT Distinct BY HASH Distinct EM§. SORT Distinct HMGFRL
HIHE AR R L EAT AT AN T, DR AR PP AR vT e e Al
H BASH Distinct Hil&. PLAGHE i 2R AR TR A At Vi o o masH
Distinct MIFFETIE AN, R A B N s it o] i R B 53 B
SYIXIAT. SORT Distinct I&HFFAEN BB SEHE T 2 W To ik
ATATAT

HASH Distinct &85 AT showplan it &5 K48 F Worktable1. 158 N
FHTEBRMNAFATEE RE, WFEL/ER. EXFENT, 2B
RSB B NREA

HEMHTREESH —JUEHERF. Ef1/2E GROUP SORTED COUNT
AGGREGATE. HASH VECTOR AGGREGATE Ml GROUP INSERTING & 7%,

AR BB S HAT PR AT, 52 L5 20 DU 1-3.

GROUP SORTED COUNT AGGREGATE iZEff

W% 74 B1f) “GROUP SORTED Distinct iz 545 ” kR, Group
SORTED COUNT AGGREGATE JE[HZEI2H /& GROUP SORTED Distinct
G A5 K . GROUP SORTED COUNT AGGREGATE 1& 8 1 3Rk iy N B 4%

group by FIFEF . VLS GROUP SORTED Distinct FIEIEIRZEL.

MFIBHFFRIAT . WRZAT A R Ik, WS s 7 L4 51,
FVIIR A SRR .

WRATE T Yan IEAE A2, WSS RN HESGKR L. Y112
AR P A TS I —4TH End of Scan IV, 4FTR & A& HAE SR
BIRIBHTF

AE hb B 5 HE AN 4 5 23R [A] GROUP SORTED COUNT AGGREGATE iz 8. 747 H1 )
AT, MAEITLAAEBET 40N 4512 9] GROUP SORTED Distinct I&HSF
IS 1T LR BRI AT 3R, JRde R RN Sl R 1
EATEH .

select city, total authors = count (*)

from authors
group by city
plan

" (group sorted

(sort (scan authors))

)H
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QUERY PLAN FOR STATEMENT 1 (at line 1).
Optimized using the Abstract Plan in the PLAN clause.

STEP 1
The type of query is SELECT.

3 operator(s) under root
ROOT:EMIT Operator (VA = 3)

| GROUP SORTED Operator (VA = 2)
Evaluate Grouped COUNT AGGREGATE.

| SORT Operator (VA = 1)

| Using Worktablel for internal storage.
|

| SCAN Operator (VA = 0)
| FROM TABLE

| authors

| Table Scan.

| Forward Scan.
| Positioning at start of table.

| Using I/0 Size 2 Kbytes for data pages.
|

\
\
\
\
\
\
\
\
\
\
\
\
| With LRU Buffer Replacement Strategy for data pages.

E_FRAEHTRIT,  authors FIFAFEANIZ A AR [FIAT . sorT 12545 H
T 407 city T EHERHER . N, GROUP SORTED COUNT AGGREGATE
BHEAH TS count 25,

GROUP SORTED COUNT AGGREGATE &5 A1) showplan % HH 9% 2 T 44
HIEA RS, T Fs:

| Evaluate Grouped COUNT AGGREGATE.

HASH VECTOR AGGREGATE z¥ %
HASH VECTOR AGGREGATE &8 FF &fHIEIZH T, WAMHSEKH e
HRFHITEATIG, A R8¥K [ BASH VECTOR AGGREGATE & 544 8 —
TR P HACIEH T, bRtz 4, HAVEY sasH Distinct IBHFM
FEIAL.
MFIBEFFIRIAT . AEEWH AP HSSAT . RESIULEE &
B EAFER .

Ut group by (ANAFAE, WIERINREE, IFEHIZ AT Pliafe et . W
2R group by {ERfSEAFAE, WIS AT R RIBA (. LU Rl
YR IOBIRE, I R AEREAN I e A A I
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select city, total authors = count (*)
from authors
group by city

QUERY PLAN FOR STATEMENT 1 (at line 1).

STEP 1
The type of query is SELECT.

2 operator(s) under root
ROOT:EMIT Operator (VA = 2)

|HASH VECTOR AGGREGATE Operator (VA = 1)
GROUP BY

Evaluate Grouped COUNT AGGREGATE.
Using Worktablel for internal storage.
Key Count: 1

| SCAN Operator (VA = 0)
| FROM TABLE

| authors

| Table Scan.

| Forward Scan.

| Using I/O Size 2 Kbytes for data pages.
\

|
|
|
|
|
|
|
|
|
|
|
| With LRU Buffer Replacement Strategy for data pages.

£ LAY, HASH VECTOR AGGREGATE I&4F 5 M B8 151
WETEAT, HTIsE A4 authors £ AR ITUEH LT OAE
T city LRI W RALEALE, WA I LA B 1) city 2 2R ) B8

17, FEREEE RIIR L 1o IR CATHATIN city {EIK RS,

ARG BB FEIXMIOLT, Kok Hes R

) ¥

showplan %! 7~ % H T BASH VECTOR AGGREGATE iz 545K group by 74

/%\’ %Eiﬁﬁ%éﬂ%é‘ﬂ% 1@\:

|  Evaluate Grouped COUNT AGGREGATE.

showplan %1 HH 31 1 FH 34 Ak S (R0 LA R A B A4 T (10 AR

| Using Worktablel for internal storage.
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GROUP INSERTING

GROUP INSERTING ;&FHZEIZH AT, WIALFIZE K H T H AR E AT
J5, A BEM GROUP INSERTING IR[AI%—4T.

7F group by T-fJt', Group INSERTING PRI 31 BLH D%, Z%isk
LB AT S AR FER S I TAE R TG . RO T R N T8 AT
SRELEY, PRI AR I 23 20 20 56 e TAE R b AT B ER I B A . WKk 4k
BT, WHEAAT . XFERA B H A LA W AR G . W4k
BT, KPS R SR 4R G . GROUP INSERTING 128
FFIR A 5y AN HE T AT

select city, total authors = count (*)

from authors

group by city

plan

' (group inserting (i scan auidind authors ))'

QUERY PLAN FOR STATEMENT 1 (at line 1).
Optimized using the Abstract Plan in the PLAN clause.

STEP 1
The type of query is SELECT.

2 operator(s) under root
|[ROOT:EMIT Operator (VA = 2)

| GROUP INSERTING Operator (VA = 1)

| GROUP BY

| Evaluate Grouped COUNT AGGREGATE

| Using Worktablel for internal storage.

| SCAN Operator (VA = 0)
| FROM TABLE

| authors

| Table Scan.

| Forward Scan.
| Positioning at start of table.

| Using I/O Size 2 Kbytes for data pages.
|

\
\
\
\
\
\
\
\
\
\
\
\
\
| With LRU Buffer Replacement Strategy for data pages.

7E_Ek s, group inserting i& AT A G LY A3 SRR R 5 1B city [
TAERIFIER . group inserting 18 H FF 48 85 Bk authors 3. X T-48F—17,
VIR city fERCEAT . WEREES TAER T 3&A B & 407 city {H147T,
BHEAAT . X NS WAL count {1 1K) 24 1T city {HEVEHT 4. WA
T city EFREBNT, BEHATUHE L N counT AGGREGATE {H.
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compute by &8
A EMIT IBE A B 5, FRESR I A H HITA order by ZER %)
EMTT I& 5T 5 AN B FLdt AT HE P o« b B 7 AR T 4E GROUP SORTED
AGGREGATE IEH T I Ab 7 K.

Rt N Fia AT A AT LR E A B A T ko WEARANE,
VPR A 2 0 )35 SR AN TG 2 AR 5 R 8. IR aR VBT, T4
AR RS ERR MBI . SR, RITaBal, JEARYEHT e dn
WILAE S LUR s BRI 30T IAA P91 3, JRAESm IR 2 A i
HARRNT 2 H BEH .

select city

from authors

order by city

compute count (city) by city

QUERY PLAN FOR STATEMENT 1 (at line 1).

STEP 1
The type of query is SELECT.

2 operator(s) under root
Emit with Compute semantics
ROOT:EMIT Operator (VA = 2)

| SORT Operator (VA = 1)

| Using Worktablel for internal storage.

|

| | SCAN Operator (VA = 0)

| | FROM TABLE

| | authors

| | Table Scan.

| | Forward Scan.

| | Positioning at start of table.

| | Using I/O Size 2 Kbytes for data pages.

| | With LRU Buffer Replacement Strategy for data pages.
e BaRos iy, EmrT IS EAT I N B L ity JEUEHET . B
AT, H4h0 compute by IITHEE . S3RBCHT I city )5, 4T city {HH1
KAV B IR B4 7 . BT city 1EDRE A BT compute by 434118,
HoatEck el 1.
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Union iz & fF

UNION ALL iZE%

UNION ALL IBHFFEIFILA M ANSIEIR, (HASATAT A 552 T
FREAE. unTOoN ALL I LFH IR B AT R B R 70 %18 S AT 5 4
PRI
UNION ALL IEBHFFE n uie B4, BaRLl R

UNION ALL OPERATOR has N children.
N S E AP N B R B
FHRBE S WA unToN ALL:

select * from sysindexes where id < 100

union all

select * from sysindexes where id > 200

QUERY PLAN FOR STATEMENT 1 (at line 1).

STEP 1

The type of query is SELECT.

3 operator(s) under root

82

|[ROOT:EMIT Operator (VA = 3)

|[UNION ALL Operator (VA = 2) has 2 children.

| SCAN Operator (VA = 0)

FROM TABLE
sysindexes
Using Clustered Index.
Index : csysindexes
Forward Scan.
Positioning by key.
Keys are:
id ASC
Using I/O Size 2 Kbytes for index leaf pages.
With LRU Buffer Replacement Strategy for index leaf pages.
Using I/0 Size 2 Kbytes for data pages.
With LRU Buffer Replacement Strategy for data pages.
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#2Z (&/F showplan

| SCAN Operator (VA = 1)
FROM TABLE
sysindexes
Using Clustered Index
Index : csysindexes
Forward scan.

Keys are:
id AsC

Using I/0 Size 2 Kbytes for
With LRU Buffer Replacement
Using I/0 Size 2 Kbytes for

|
|
|
|
|
| Positioning by key.
|
|
|
|
|
| With LRU Buffer Replacement

index leaf pages.

Strategy for index leaf pages.
data pages.

Strategy for data pages.

UNTON ALL I&H 7 LA 22 (1) e AT SR IO G AT ih . #E Bidos
fieh, ARIAR T sysindexes 471 ID ¥/ T 100, RS T8 5451
B OiE 2, Bl union aLL i8S IR S0 B A M s 5
o B FFIE EERR . WEESRSHARE 1 GEND)
FIBHFFHE

MERGE UNION i=z% 1§

MERGE UNION & 74 JLAS S HEF e BREFR AT unton ALL #1E,
FE7H BRax e v A 1 BRI
MERGE UNION IZHFFIE n JLIBH AT, Bl R E:

MERGE UNION OPERATOR has <N> children.

<N> JEIE S P A B A

HASH UNION

HASH UNION IZHFF# ] Adaptive Server B8 BN JLAN B i [7] i
PAT unTON ALL A, BILHATHE T HII I HE S IR .

HASH UNION IBHFFE n uiz B4, BaaLlFHE:
HASH UNION OPERATOR has <N> children.

<N> JEIBHAT I A BRI B
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HASH UNION W ne i i LAERM AR, HAgUu .

HASH UNION OPERATOR Using Worktable <X> for internal

storage.
HASH UNTON A FH b T AE R I A7 i TCvAAE 4y v] F N A7 b AR B 1Y
HEAC s .

T ARG S W A HASH UNTON:

select * from sysindexes
union
select * from sysindexes

QUERY PLAN FOR STATEMENT 1 (at line 1).

STEP 1
The type of query is SELECT.

3 operator(s) under root
ROOT:EMIT Operator (VA = 3)

|HASH UNION Operator has 2 children.
Using Worktablel for internal storage.

| SCAN Operator
| FROM TABLE

| sysindexes

| Table Scan.

| Forward Scan.

| Positioning at start of table.

| Using I/0 Size 2 Kbytes for data pages.

| With LRU Buffer Replacement Strategy for data pages.

SCAN Operator (VA = 1)
| FROM TABLE
| sysindexes

| Table Scan.

|  Forward Scan.

| Positioning at start of table.

| Using I/O size 2 Kbytes for data pages.

|

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
| With LRU Buffer Replacement Strategy for data pages.
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SCALAR AGGREGATE z &

select count (*)

SCALAR AGGREGATE I8 fFIREFA M AL m r1s 1705 B, i
rRRATEL, BRI T A e A A B KA

SCALAR AGGREGATE I&H i — Mk, 2 aE 10 &R e
HATHIAF B ESRERME . WERE AW T

Evaluate Ungrouped <Type of Aggregate> Aggregate

<Type of Aggregate> W LIELL FE—FIZEM: count. sum. average.
min. max. any. once-unique. count-unique. Ssum-unique. average-unique
oY, once.

DL 2 #5% Hdl 22 pubs2 Y authors F 44T scaLAR AGGREGATE (I i
E45) %4

from authors

QUERY PLAN FOR STATEMENT 1 (at line 1).

STEP 1

The type of query is SELECT.

2 operator(s)

ROOT:EMIT Operator

under root

(VA = 2)

| SCALAR AGGREGATE Operator (VA = 1)
Evaluate Ungrouped COUNT AGGREGATE.

| SCAN Operator (VA =0)
FROM TABLE

authors
Index

aunmind

Forward Scan.

Positioning at index start.

Index contains all needed columns. Base table will not be read.
Using I/0 Size 4 Kbytes for index leaf pages.

With LRU Buffer Replacement Strategy for index leaf pages.

SCALAR AGGREGATE YH.E 45 H ZHUT M E W 2R count £EH5 o
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RESTRICT iz &%

RESTRICT 18 H AR FIMETHH FRIA A —Jnis HAF. RESTRICT 18
HIFF S ZABISRAESIERM G, v AAE T8 T RIUT 2 11 A BELIK L6 77
X, MATDIENTIBHARIT 2 JaAb 3, 0] LAAE T8 H AU T
Z G A E AT AT SR LS B

SORT Z2H ¥
SORT 18 FLAF(EA ML T SUf AN FISSERF. SHOFEL R SRR E 1
HE P I N ST EH

SORT IBHAT AT REPAT B ALz, (B AW RELL IR 45 SR I A2 A L
e . sorT IBHAHL T Ak s TAERIAFR:

Using Worktable<N> for internal storage.
Hp, <N> 2 TAERAE showplan % H P BRI
R sorT 18 H AR T AER BT SR AT ) ok I s

select au _id from authors order by postalcode
QUERY PLAN FOR STATEMENT 1 (at line 1).

STEP 1
The type of query is SELECT.

2 operator(s) under root

ROOT:EMIT Operator (VA 2)
| SORT Operator (VA = 1)
Using Worktablel for internal storage.

| SCAN Operator (VA = 0)
| FROM TABLE

| authors

| Table Scan.

| Forward Scan.
| Positioning at start of table.

| Using I/0O Size 4 Kbytes for data pages.
|

\
\
\
\
\
\
\
\
\
| With LRU Buffer Replacement Strategy for data pages.
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SORT 1& H AP N 2 H AP HATHE Y . AEIXMS L, e Al H
postalcode J& 1% M authors FIRH M RF—ATREATHEE « WL BT A AT30]
PUBRANNAE, WA B 25 i tH B REAE Fo AR, W SR 5 N o/
Rt AT 2 i X ), UHE AT v B . X AT S A
FERVERIHE AT, B EHERAT KN T3 U5 FFIX 2647 [ g2 ol
XN

STORE ;¥ FF

STORE & H AT H TR AR TAER, W] DIfE TAER Fal@RY!,

YE Ry BT RIPAT I — 384y, 1% AER A Rl ) e 1S SR .
SEQUENCER & H 7 i i fR /e BUT 5 TAERFIEAE R 5 [ QAR N6 -]
FEBL ARG RPITER Z TAER e B, FHATE R 2 b
BATH, R I T HAT VRIS AR B,

TG AL S ] sTorE 18 AR & AR R IH TER.

W store IEHLFH T B SEE, o LURHEE:

Worktable <X> created, in <I> locking mode for
reformatting.

BUER I <L> DAE “allpages” « “datapages” . “datarows” HHI—.
STORE IS AT 2t LA R -
Creating clustered index.
Uik sTore IBHATA M T HPT AL ERAE, Bt BT R
Worktable <X> created, in <IL> locking mode.
PAUR 7= li& ] T sTORE 38547 LL & SEQUENCER 1857

select * from bigun a, bigun b where a.c4 = b.c4 and a.c2 < 10

QUERY PLAN FOR STATEMENT 1 (at line 1).
Optimized using the Abstract Plan in the PLAN clause.

STEP 1
The type of query is SELECT.

7 operator (s) under root
|ROOT:EMIT Operator (VA = 7)
|

| | SEQUENCER Operator (VA = 6) has 2 children.
[
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| STORE Operator (VA = 5)

Worktablel created, in allpages locking mode, for REFORMATTING.
Creating clustered index.

| INSERT Operator (VA = 4)
The update mode is direct.

| SCAN Operator (VA = 0)
| FROM TABLE

| bigun

| b

| Table Scan.

| Forward Scan.

| Positioning at start of table.

| Using I/0 Size 2 Kbytes for data pages.

| With LRU Buffer Replacement Strategy for data pages.

TO TABLE (VA = 3)

|
|
|
|
|
|
|
|
|
|
|
|
|
| Worktablel.

[INESTED LOOP JOIN (Join Type:Inner Join) (VA = 7)

| SCAN Operator (VA = 2)
| FROM TABLE

| bigun

| a

| Table Scan.

| Forward Scan.
| Positioning at start of table.

| Using I/O Size 2 Kbytes for data pages.

| With LRU Buffer Replacement Strategy for data pages.

| SCAN Operator (VA = 1)
| FROM TABLE

| Worktablel.

| Using Clustered Index.

| Forward Scan.

| Positioning key.

| Using I/0 Size 2 Kbytes for data pages.

| With LRU Buffer Replacement Strategy for data pages.

E_ LRI RIRBIF, FEEE SR T store IBHAF. BT
SEQUENCER & 8447 1 fe 22l 12 A7 P ¥) SEQUENCER I8 AT IE R 7o

STORE & H AP K413 Worktable1, ‘&) R INSERT I& S APK 78 1% T AE
*. STORE B FRJGIG1E Worktable1 O3 AR S|, Z RS ET
EEH bes L,
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SEQUENCER iz &%

SEQUENCER & H & n JLIE 54T, HRIZIPFHAT & F M4SN 7t
¥ll. SEQUENCER iz 545 1 T reformatting %1 A2 546 4E 25 b 3% o

Bri A iR Z2 4, sEQuENCER IBHAFKHAT H A8 HAF M1
Tl FEPAT I 2 P EA I RIS, ER AT B I TR

SEQUENCER 12 B PR Wos DL B
SEQUENCER operator has N children.

select * from tabl a, tab2 b where a.c4 = b.c4 and a.c2 < 10

QUERY PLAN FOR STATEMENT 1 (at line 1).
Optimized using the Abstract Plan in the PLAN clause.

STEP 1

The type of query is SELECT.

7 operator(s)

under root

|ROOT:EMIT Operator (VA = 7)

| SEQUENCER Operator (VA = 6) has 2 children.

| STORE Operator (VA = 5)
Worktablel created, in allpages locking mode, for REFORMATTING.
Creating clustered index.

| INSERT Operator (VA = 4)
The update mode is direct.

| SCAN Operator (VA = 0)

TO

FROM TABLE
tab2

Table Scan.

Forward Scan.

Positioning at start of table.

Using I/0 Size 2 Kbytes for data pages.

With LRU Buffer Replacement Strategy for data pages.

TABLE
Worktablel.

[INESTED LOOP JOIN Operator (Join Type:Inner Join) (VA = 3)
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| SCAN Operator (VA = 2)
| FROM TABLE

| tabl

| a

| Table Scan.

| Forward Scan.

| Positioning at start of table.

| Using I/O Size 2 Kbytes for data pages.

| With LRU Buffer Replacement Strategy for data pages.

| SCAN Operator (VA = 1)
| FROM TABLE

| Worktablel.

| Using Clustered Index.

| Forward Scan.

| Positioning by key.

| Using I/0 Size 2 Kbytes for data pages.

| With LRU Buffer Replacement Strategy for data pages.

76 iR 7RBl,  SEQUENCER 18 B4 St 55 T 4% U4k Sl «  SEQUENCER

1B B I 5 2R (R 43 SOK7E Worktable1 FOIEEER & D] 7EHAT I 6
WA 2 5, SEQUENCER I&8HAFA R4S N — N FIaHfF. SEQUENCER
BEARIERAMN FEHE)G, WS GEGERE, KR E 2
HACIBH AT SEQUENCER & H AT T B K&, AFHEA M s

HATRES AT 7E sEQUENCER 18 5 AF MBI AN /S R A I TAER . 7E
BBl h,  Worktable1 H Tk EME I EHL MBS . Worktable1 HFT4% Hisk
H tab1 (IAMBIRE AT IR R R 5] LB EAT

REMOTE SCAN =&

REMOTE SCAN J& J A SQL 7 if) Ak 4l Fe i 55 av A THAT . 2R
R AL B IR AR SS AR IR B A5 R (W RAT) . REMOTE SCAN B/N'E
F AT ) SQL A i ik XAk e A .

REMOTE SCAN V& FIa8 A, BH | N,
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SCROLL iz &

SCROLL 185 4 4% Adaptive Server R NIEAR I DI BE . R IR B AR

Al BEAL T insensitive IRZS, X EMA EA PR WoRTEFT TFHIEAR I 081
ARG E s PR n R B ] BEAL T semi-sensitive JIRZS, X

%EJ%U\{?EKJJ%’W“W%#%IEXE’JF TEJLAT -

SCROLL IBHfF /2 —JCia ®HAF, Bl Il E:
SCROLL OPERATOR ( Sensitive Type:<T>)
AT BE 2 insensitive B semi-sensitive

LR 22 B insensitive IR S FR ) TH R 7= 51 -

declare CI insensitive scroll cursor for

select au lname, au

go
set showplan on
go

open CI

id from authors

QUERY PLAN FOR STATEMENT 1 (at line 1).

STEP 1

The type of query is OPEN CURSOR CI.

QUERY PLAN FOR STATEMENT 1 (at line 2).

STEP 1

The type of query is DECLARE CURSOR.

2 operator(s) under
ROOT:EMIT Operator

| SCROLL Operator

FROM TABLE
authors

root
(VA = 2)

(Sensitive Type: Insensitive) (VA = 1)

Using Worktablel for internal storage.

| SCAN Operator (VA = 0)

|

|

| Table Scan.

| Forward Scan.
| Positioning at start of table.

| Using I/0 Size 4 Kbytes for data pages.

| With LRU Buffer Replacement Strategy for data pages.
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SCROLL B H AT/ eMTT I 54 1 T2 554, HoME— T 18515 & authors
X FI scan 18545 . scroLL WEIEE CLUEhRAL T insensitive JR 2 .
AIVR SR T B ) R AT AE N AT o 4 S BT A B B R v %
TERIY B N AEBR ], W) Worktablel ¥ FH AR I i 1 2245 (1) )5 4 424k

RID JOIN iz EFF
RID JOIN IBH T & Iuis BT, T NAH YRR A AT ID KEHWN
NEHEIL . SQL K% Hie 4T 5 ME— 14T ID (RID) AHK. A # RID
EREF R R L P B, A2 Fia B —4infE— e
RID SKIH A TAER . RID &K AR 38w 5 FH 21 MR [R) 952 (1) P A -
AR ZE S| B IR A RID 45 8.
RID g0 S THTHAN or SN . 10K -or SIS £ K AE AT 1Y
T I L ARSI BUE R 5 B A . (ESCRARSE T
HEIL T O LA I R 0 53 AT 4 o B2 RO
5147, ¥i&[H RID.
FEXTIR A7) RID BEATME—PEALEE, DMER AT AR BIH R Canlm
AN B e F AT, WAk AE SRS .
RID JOIN BHFFKME— RID i N TAEFK . M— RID i) TAERILHLS
RID EEBAM 43P ) scan I8 4. V5 ) vk nl @ i R EBN T
{EFSRBUCBEAL R T — RID, JHF&HKIAT. AR5, ZATR[FIF rRID
JOIN Sia 5 4F
RID JOIN I&H PR WL R B

Using Worktable <N> for internal storage.

T AER H A7l N i AT A il i — RID.
LR Rl B R1D goTN IZ B AF ) showplan 4 o

select * from tabl a where a.cl = 10 or a.c3 = 10
QUERY PLAN FOR STATEMENT 1 (at line 2).

STEP 1
The type of query is SELECT.

6 operator(s) under root.
|[ROOT:EMIT Operator (VA = 6)

\
| |[RID JOIN Operator (VA = 5)
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Using Worktable2 for internal storage.

|HASH UNION Operator (VA = 6) has 2 children.

Key Count: 1

| SCAN Operator (VA = 0)

FROM TABLE

tabl

a

Index: tablidx

Forward Scan.

Positioning by key.

Index contains all needed columns. Base table will not be read.
Keys are:

cl ASC

Using I/0 Size 2 Kbytes for index leaf pages.

With LRU Buffer Replacement Strategy for index leaf pages.

| SCAN Operator (VA = 4)

FROM TABLE
tabl
a
Index: tablidx2
Forward Scan.
Positioning by key.
Index contains all needed columns. Base table will not be read.
Keys are:
c3 ASC
Using I/0 Size 2 Kbytes for index leaf pages.
With LRU Buffer Replacement Strategy for index leaf pages.

|[RESTRICT Operator (VA = 3)

| SCAN Operator (VA = 2)

FROM TABLE

tabl

a

Using Dynamic Index.

Forward Scan.

Positioning by Row IDentifier (RID).

Using I/0 Size 2 Kbytes for data pages.

With LRU Buffer Replacement Strategy for data pages.

1E o, 62 5] tabtidx LA c1 {24 10 1) tab1 H3RIUIT A RID.
Adaptive Server ;4714 tabtidx2 LA c3 {54 10 ) tab1 H3REUFTA RID.
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Union i#E7#F

HASH UNION IZHEFTH FIHBREE N RID. HF o1 F1 3 THEIYA 10
HIATAT tab1 AT #R A7 L EE ) RID.

RID JOIN I&BFPR AT IR M4 T 448 A\ Worktable2, 7F L 5¢ 4sIHi 2 )5,
Worktable2 ¥ 1% £ tab1 (434 Ui ) J7 ¥ 3k EUE — /N RID, £ $R Rk
17, IFBHIREIF RID goIN IBHFT. 7652 tab1 IS ELTN,
V7 i) 70 SR AL B R — > RID JH3R RIS HAT

SQLFILTER ;=& fFF
SQLFILTER B H AT F AWK n CIs 55T C AL FiE85
RFHMTEW, e FEHEMAMEEE A FEAAHC &
I B

S5 2o M 18 AT A R ARS8 o R A G
SQLFILTER BHFTH B L N B
SQFILTER Operator has <N> children.

LR 7l 8] soLFILTER HHVE:

select pub name from publishers
where pub id =
(select distinct titles.pub id from titles
where publishers.pub id = titles.pub id
and price > $1000)
QUERY PLAN FOR STATEMENT 1 (at line 1).
4 operator(s) under root

STEP 1
The type of query is SELECT.

4 operator(s) under root
ROOT:EMIT Operator (VA = 4)
|SQFILTER Operator (VA = 3) has 2 children.

| SCAN Operator (VA = 0)

| FROM TABLE

| publishers

| Table Scan.

|  Forward Scan.

| Positioning at start of table.
|

\
\
\
\
\
\
\
\ Using I/0 Size 8 Kbytes for data pages.
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| With LRU Buffer Replacement Strategy for data pages.
Run subquery 1 (at nesting level 1)
QUERY PLAN FOR SUBQUERY 1 (at nesting level 1 and at line 3)

Correlated Subquery
Subquery under an EXPRESSION predicate.

| SCALAR AGGREGATE Operator (VA = 2)
Evaluate Ungrouped ONCE-UNIQUE AGGREGATE

| SCAN Operator (VA = 1)

FROM TABLE

titles

Table Scan.

Forward Scan.

Postitioning at start of table.

Using I/0 Size 8 Kbytes for data pages.

With LRU Buffer Replacement Strategy for data pages.

END OF QUERY PLAN FOR SUBQUERY 1

e FIRORBI,  sourTLTER BH A WA TEHTF. AN T2
Fr B I AR e . & 42 publishers ¢ (TR BG4 T8 B4 10t
W F AR . SOLFTILTER MAMTERIRENAT o &15%) K H A Ee i)
B—1T, sQUFILTER WA @ H A RN 2R {E. Ak
fH4 TRUE, #4M] SQLFILTER [MAZIE HATIR Al —4T .

EXCHANGE iz &

EXCHANGE 18 A /& —JCia 5 AT, w4 Adaptive Server SQL £ ff¥]3f
kb, ExcHaNGE JUF o] DM T A vt Rl (AR A7 8, 05 A it
KU AR B TR BOR— ANk R, AR M B8R
EXCHANGE : EMIT &8 £ fI 4 scan 5f EXCHANGE i85 7% . 47114
& HH BN EERE AT 10T R B

EXCHANGE 12 H. I T2 H T IR 2 & EXCHANGE : EMIT 1855,
EXCHANGE : EMIT /& #1vI RIA BE MR . EXCHANGE 18 547 A AH B FR
M Beta BEFE IS5 #3330 FE , 1% Beta #HFEHAE Excuance B H £ TAEE
FRAIPATFH S AL . CAERMRYE L excuance IEH T M H: Beta
REMHR R PAT VR R B 105 A AN B2 AN JERE LA T 7 AT o
¥ F Br. ExCHANGE &S AR Beta BERE vl MG 5h, G55 A B R 2 1A)
SREAETTNE
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Union i#E7#F

BRI B (R eMIT I8HAF, 1A JE EXCHANGE : EMIT 185
£F) HH Alpha BEFEHAT.  Alpha BEFE &5 H S HAH G TH FERE P HERE .
Alpha JEFE 2 BT A BRI CAEERE I A R4 h i 28 . e sl
BB FTA TR B CAE SRR e e 2 s g . EBIANITE LT, e
B BT A v B TAE RS .

EXCHANGE 1854 87~ LU B
Executed in parallel by N producer and P consumer processes.

A e E R AR HIT ExcHANGE 1B EAF R IR A B CAESERE S
T RERE PR B R AT A4 3 EXCHANGE 18 5L AT IR BO) T AERERS
o WHAEREFA LA = F AL B E A NS . 20t excranGE B85
FFHR v B I AR A 3 R FERE P RE 2 (AT A o MM FERE P N
AT, 4277 1 EXCHANGE : EMTT 18 845 2l X H64T 5 N4
. EIENUEITT E A S NIRRT, DU 58

PLF 78 13d B master 204 22 6 R85 sysmessages JEAT I HAT A -

use master

go

set showplan on

go

select count (*) from sysmessages tl plan '(t scan tl) (prop tl (parallel 4))

QUERY PLAN FOR STATEMENT 1 (at line 1).
Optimized using the forced options (internally generated Abstract Plan).
Executed in parallel by coordinating process and 4 worker processes.

4 operator(s) under root
The type of query is SELECT.
ROOT:EMIT Operator

| SCALAR AGGREGATE Operator

| Evaluate Ungrouped COUNT AGGREGATE.

|

| | EXCHANGE Operator

| |Executed in parallel by 4 Producer and 1 Consumer processes.
|EXCHANGE : EMIT Operator
|
| | SCAN Operator
| | FROM TABLE
|
|

| sysmessages

| |
| |
| |
| |
| |
| |
| | | Table Scan.
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| | Forward Scan.

| | Positioning at start of table.

| | Executed in parallel with a 4-way hash scan.

| | Using I/O Size 4 Kbytes for data pages.

| | With LRU Buffer Replacement Strategy for data pages.

FRIREIR AR B SN BAEAT A R AN R R A IR,
RZ UL EMIT IBEAT M . FIRORBI P S — AN B EMIT. ScALAR
AGGREGATE Hl EXCHANGE I 4 . AR — N BHA 4 1 %4> Alpha
HRERAT . LR IF, B Y Beta 3EFE, 775 B EXCHANGE 18
BRI TAERERE
AR BEIR S EXCHANGE : EMIT J& 84T . HiME— [ Tia 5145 &
SCAN IBH . scaN & H AT 5414 sysmessages %o %A LAIFAT Iy
APAT:

Executed in parallel with a 4-way hash scan

XRWREA TARBERE SRR KA 7> 22— FE TPl i 8l it
ID 4 505y Bod TAERERE .

EXCHANGE : EMIT I8 Bl it 5 N 1 H: A ExCHANGE 18 AT 6 2 10 2 i ok
BT E NSRRI . 78 LR, X2 e
P, AAE 2 Ml S S AN R IOAT R IR A T 2R,

INSTEAD-OF TRIGGER iz Eff

HMANZH T instead-of fil X 25 I HEAH XL INSTEAD-OF TRIGGER
CURSOR SCAN. Adaptive Server 15.0.2 M ¥ /= iR A Fh 244t instead-of fill &
PEIffE. 2 inserts. deletes Fl updates PAE AN, instead-of fiil
RARINRETTAE AR, LA ARVEH P ZERL ] b Y I e v e 4

INSTEAD-OF TRIGGER &%

INSTEAD-OF TRIGGERIGHAFH HILAEI EAIHE T instead-of fil i 45 FHL
K| I insert. update X delete & fJ [ Ar I vH ki . 1 FEEE D fAE S BRI
Ffi ks A AR A B O BRI b2, DU A AR, i 5K 1) insert
update ¥, delete Y& )4T. 12 INSTEAD-OF TRIGGER i&HfFHITT
Wk RIE—H 102, He el AR EMBRER — A S 2R 7w B
WG R B EAT IR SQL VB R I S BRERAE o 17 A2 e ik A s A s £l i
7 AR AT M3 (1) D8 2 v 0 o] P St e R0 1 ) S At e A T B 38T
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INSTEAD-OF TRIGGER iz&1f

PLF /& INSTEAD-OF TRIGGER 1&H fF (1) showplan i tH ¥ — A7 5 :

create table tl2 (cO0 int primary key, cl int null, c¢2 int null)

go

create view tl2view as select cl,c2 from tl2

go

create trigger v12updtrg on tl2view
instead of update as
select * from deleted

go

update tl2view set cl = 3

QUERY PLAN FOR STATEMENT 1 (at line 1).

STEP 1
The type of query is SELECT.

2 operator(s) under root

|[ROOT:EMIT Operator (VA = 1)

| INSTEAD-OF TRIGGER Operator

QUERY PLAN

STEP 1
The type of query is SELECT.

Using Worktablel for internal storage.
Using Worktable2 for internal storage.

| SCAN Operator (VA = 0)

FROM TABLE

tl2

Table Scan.

Forward Scan.

Positioning at start of table.

Using I/0 Size 2 Kbytes for data pages.

With LRU Buffer Replacement Strategy for data pages.

£ FiR R, vi2updtrig instead-of fil & $%5E4E t12view F3E XK. X
t12view 1) 55357 S 36 INSTEAD-OF TRIGGER IEH{F. INSTEAD-OF
TRIGGER & A B PIA TAE%R . Worktable1 il Worktable2 43 J T
N AR N AT R CMBR 04T . BT IX SR AR A M AR KR, Rkedr]
FEME— . il B PAT S T8 H LT showplan 17,

FOR STATEMENT 1 (at line 3).

1 operator(s) under root

98
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|ROOT:EMIT Operator (VA = 1)

|
| | SCAN Operator (VA = 0)

| | FROM CACHE
3R showplan i fi) 4 A2 B 0] il & #8175 11) select * from deleted ). 2\
PRE IR BAT CAEBATHILE SO B A INHE N “deleted” BRdZE 47 . AR
Jo . bR AR RBATE R, W 2N t12view REE HIMER 94T
CURSOR SCAN iz& ¥

CURSOR SCAN IEHFF N W /R FOIE T instead-of fili & 25 AL I F 1)
delete B¥ update (HJl delete view-name where current of cursor_name) €\
AT, B, EANAE A INSTEAD-OF TRIGGER i& M A T2 H 45 B,
delete 5% update &7 1 AL Uy in) 417 CAEH FE I bR 4T . cURSOR
SCAN I L #2 M fetch cursor i A1) [ X I TT R EMTT 48 5 AF 1Y
B HIEbRAT o XU AL 45 INSTEAD-OF TRIGGER I&H.AF, LUFHHHA
cAfA B BRI Ph R CBU R R b — =i B R AH R o

declare cursl cursor for select * from tl2view
go

open cursl

go

fetch cursl

cl c2

1 2

(1 row affected)
set showplan on

go
update tl2view set cl = 3
where current of cursl

QUERY PLAN FOR STATEMENT (at line 1).

STEP 1
The type of query is SELECT.

2 operator(s) under root

|ROOT:EMIT Operator (VA = 2)
|
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INSTEAD-OF TRIGGER iz&1f

| INSTEAD-OF TRIGGER Operator (VA = 1)

Using Worktablel for internal storage.
Using Worktable2 for internal storage.

| CURSOR SCAN Operator (VA = 0)
| FROM EMIT OPERATOR

IR B 1) showplan %t 5 A 1NSTEAD-OF TRIGGER 185 /R~

W IEAHIRE], R SIX ). CURSOR scaN IEH AN INSTEAD-
OF TRIGGER IBHFFHITFIBHAF Box, A RIE AL AR A3

BR.

CURSOR SCAN I I Uf ] Y A 5 B ) 485 SR A S0 B B 4 AR 2 A o X
ik FROM EMIT OPERATOR W EMEIEI.

QUERY PLAN FOR STATEMENT 1 (at line 3).

STEP 1

The type of query is SELECT.

1 operator(s) under root

|[ROOT:EMIT Operator (VA = 1)

| SCAN Operator
| FROM CACHE

(VA = 0)

38 showplan ¥ A1) &% fi & 2815 . ‘&5 INSTEAD-OF TRIGGER /Nffi]H
R4 AR ) o

deferred_index #1 deferred_varcol igi &

100

The update mode is deferred varcol.

The update mode is deferred index.

XL showplan 74 5. #57 Adaptive Server 1] LUK update iy 2 4F 4 4EIR & 5
HORTRAL L

BB —ANEZ AN AR K LI, Adaptive Server {1 deferred varcol
BEao o TR W] 4 B IR R sl AR U AT, ARG R Al B =,
e T HAEZAT I (8] A R] FH 09 2

MR EME— I ECE v B AE BRI B b R A BN, Adaptive Server i
H deferred index #ix. TEULBIAT, Adaptive Server % B 4245 A M
FrEGI%H, AIEREAIARTISH
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% 3 B ERERRA KRG ITHE

AREA L set AT A9 AW YA LEIT Y A9 B

EE 165
A A 2T JEL ) set fir 101
PR XML %23 S set d74 102
W 109
set i 2 (ML FR 112

H R ABEHBRY set i

AR P B A W AT 2 T DU G2 i e o B DUSOAHE AR Ak
W, AT
set option
{ {show | show_lop | show_managers | show_log_props |
show_parallel | show_histograms | show_abstract_plan |
show_search_engine | show_counters | show_best_plan |
show_code_gen | show_pio_costing | show_lio_costing |
show_pll_costing | show_elimination | show_missing_stats}
{normal | brief | long | on | off} }...

AR AR EE’J@MJA&J'}:EE normal. brief. long. on Y off 2

—o on fl normal JEZERH o BFEAS show LET AL FEIX LBk T 2 —
(normal. brief 2555) 5 i HIE S5 7 bR & I E &k U n] 4E—

A set KTy 4 EF'T TE AL

A IRAGH] set LI =B, TSI 109 T “iSWifl I 57 .
7 3-1: LML ESHIALULES set S

yrid i} EX

show SOR—/NE RS DS, XA IR TEP {normal | brief | long | on | off}
show_lop SR T 2 IS SR

show_managers SRR 1) i FH 0 25040 25 40 B

show_log_props S RSRAB 2 4R
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XML #2858 8 set

£

EX

show_parallel

BT BRI RS B

show_histograms

R SARG/ RS SRR B 5 K 4k 2E

show_abstract_plan

B GRS R

show_search_engine

SRR SR VA5 S

show_counters

Bt Hods

show_best_plan

R PR P 1 B BRI PR (5 R

show_code_gen

AR A R PR A R

show_pio_costing

BoRPBEN /il SR VPANE

show_lio_costing

SRR il GEENAE) PHNE

show_pll_costing

BoR 5 FHATPAT T AR SR At T

show_elimination

s 7y DXCHERR

show_missing_stats

IR SARG/ A /> (K47 FIGEvHr R IR PE 4R 5 2

H XML R E SR set %

i

AIRLLL XML SCR H B A s e X505 T LB ot an
FIHH T XML ETT, WA LMEH Adaptive Server H1 AL XPath £ 1]
AbEE S AT A o

DAL TR P B A WP A T2 o] LA B2 Wi e o B0 2E ili2 Wik HH ) XML
RS, 1EHLLR set plan v

set plan for
{show_exec_xml, show_opt_xml, show_execio_xml,
show_lop_xml, show_managers_xml, show_log_props_xml,
show_parallel_xml, show_histograms_xml, show_final_plan_xml,
show_abstract_plan_xml, show_search_engine_xml,
show_counters_xml, show_best_plan_xml, show_pio_costing_xml,
show_lio_costing_xml, show_elimination_xml}
to {client | message} on

EX

show_exec_xml

L XML B ARG B T Rl i, s R A RS AT .

show_opt_xml

RIOLRE 2, L o AR AR 7Y, Bl Ria 5y, FE
A RGBS WA R A R

show_execio_xml

SRR % S DA AAL TR SEBR A 1/0.  show_execio_ xml S5 27 ) SCAS .

show_lop_xml

P XML JE AR s 2 s AT

show_managers_xml

SR E WA PP HE R B BOH - AL B AR (K

show_log_props_xml

BORG RSN E N (BRI —AEREAKRLD .
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&R

EX

show_parallel_xml

SR RIFAT AR SR AT SR 2

show_histograms_xml

B BT EAE T &I RIIE

show_final_plan_xml

SR . AEFRETHRASEBRK VO, show_final_plan_xml (045 AL if) A

show_abstract_plan_xml

oI g .

show_search_engine_xml

B SR G EAN KNS

show_counters_xml

RTINS I / BOR T Es .

show_best_plan_xml

LA XML B g v &l

show_pio_costing_xml

LA XML SRR 5B A ER N / i TS

show_lio_costing_xml

PA XML AR 5B (R IZ AR F N / it T4

show_elimination_xml

DL XML 7R o X HERR .

client URARE, WK AR B3 . SR DL TR AR TR HAURITIT
PREFBRAS 3604, Han OB SO S5 ) i R
message URARE WK S A8 B A I S e X

HEEFIAM RS EiREMMEK TR

AR R — LI, TR
set plan for

{show_exec_xml, show_opt_xml, show_execio_xml, show_lop_xml,
show_managers_xml, show_log_props_xml, show_parallel_xml,
show_histograms_xml,show_final_plan_xml
show_abstract_plan_xml, show_search_engine_xml,
show_counters_xml, show_best_plan_xml, show_pio_costing_xml,
show_lio_costing_xml, show_elimination_xml} off

KV , T A

WIRFRE T message, %) vty W FE P A 2048 FH 44
showplan_in_xml(query_num) [1] P & B AN 22 o1 X A5 2 {5 S
query_num $5 I EAE G X TP IR AF I B v . AT, X TP
A R ZEAT 20 D). SUEWIER] 20 NI, SR IR T
TR A AR AT R (B, WS X S 4k st 4 i
Yo 7R 20 NS, 8RR 0 Sk BoRAEANH B X
query num FIARAEN 1-20. -1 F10 (F) . {4 -1 F/I2EEHZEAE
HI )5 —A> XML SCRS: i 0 FRIK 3 B2 X .

RS X Al RSt . IR R AERE Y, WITGEAC ST XML S0y,
X A] eI A XML SRS AN SE SR TE 3

241 FH] showplan_in_xml 1 174 S X i, EFAT G 265 B %00 X .
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XML #2858 8 set

1] HE EAH H set textsize 8B I K SUAR KN, R XML SCRY &4 R 3C
AFGH, IR B SZAIAE K, SCRPE Sk B, LU A
LW SUAR KNG g 100000 A7 :

set textsize 100000

" setplan 5 off — A& HII, W COCH P A ERERE T, WK DS BT A
XML $R¥ER. 0, AOCHFEE LI LARTFT T B L ek IR A 44,
SR E M BRI P IR EE . MK H 55— set plan LTI, 2
RG2S 5 AT IE RS, (0 H AR R G AT 1 U 2087 1 H bR -

£ show_execio xml 2 &if1it%l
show_execio_xml CLIHIZWi{5 B, A HES KIIZLL s BA B T & W
WA . show_execio_xml FEALI{E B ALFE:
o BT RIIRRARG A o VF R RS RRASEE — M AT RN X 2T
KI5 — AN RRAS

<planVersion>1.0</planVersion>

o LKA R EA S, DLRGERIERIGE SR TP RIAT . &
W ER St 2, 17952 6:
<statementNum>2</statementNum>
<lineNum>6</lineNum>

o EWHMHG IR BN, TS A select * from titles I VIR -

<abstractPlan>
<! [CDATA[>
(1 scan titleidind titles ) ( prop titles ( parallel 1
) ( prefetch 8 ) ( lru ) )
11>
</abstractPlan>

o I 10, Y 1O F CPU FF4Y:

<costs>
<lio> 2 </lio>
<pio> 2 </pio>
<cpu> 18 </cpu>
</costs>

ATLMEHI R AU TS ITE (25 2 fN0.1 23 ) -
25 X pio+2 X lio+ 0.1 X cpu
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o AT PAT B IS O, S A TR T R SRR EOR R B 1 4
EPY SR

o SRR RIS #E AR TR, AR G |
AR SR RN ) CLLZ P B0, i 5 A e 55— S a it R
P i a],  DASAEAL A I b A ] PR Ry T A

<optimizerMetrics>
<optTimeMs>6</optTimeMs>
<optTimeToFirstPlanMs>3</optTimeToFirstPlanMs>
<plansEvaluated>1</plansEvaluated>
<plansValid>1</plansValid>
<procCacheBytes>140231</procCacheBytes>
</optimizerMetrics>

o UK H{ETEIZ AT update statistics [KII ], DA B590) 5 4215 6 45
SR TASTHE E CRGevHE B aT L T nT LA 5 AERf I A
) o AR WHA FHD G HE BFI I E B

<optimizerStatistics>
<statInfo>
<objName>titles</objName>
<columnStats>
<column>title id</column>
<updateTime>Oct 5 2006 4:40:14:730PM</updateTime>
</columnStats>
<columnStats>
<column>title</column>
<updateTime>Oct 5 2006 4:40:14:730PM</updateTime>
</columnStats>
</statInfo>
</optimizerStatistics>

o IEHEFTW, QIERFNR G KRR G AE SRS A /O K/
{55 (insert. update fl delete HA7 HERKIFEMEED « I2HEFH
Bl “CHE” s LR BT update. exchange
18 FAF AR A DA VAL 1 2 = 2 R RN FE R e B R A A5 o

<TableScan>

<VA>0</VA>

<est>
<rowCnt>18</rowCnt>
<lio>2</lio>
<pio>2</pio>
<rowSz>218.5555</rowSz>

</est>

<varNo>0</varNo>

<objName>titles</objName>
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<scanType>TableScan</scanType>
<partitionInfo>
<partitionCount>1</partitionCount>

</partitionInfo>

<scanOrder> ForwardScan </scanOrder>

<positioning> StartOfTable </positioning>

<dataIOSizeInKB>8</dataI0SizeInKB>

<dataBufReplStrategy> LRU </dataBufReplStrategy>
</TableScan>

L XML #3X B R EiREFITR

106

show_cached_plan_in_xml n] 3 Bl #5505 A imy 2 A7 Hh (i A b P g o
X T-45 € A1, show_cached_plan_in_xml (X4 ID @i SSQLID
H1 PlanID #xiH) IR [HILAR A 2

o BRSO HIE S, BIaE A ID. X5

ID FISCA
<?xml version="1.0" encoding="UTF-8"7?>
<query>
<statementId>1328134997</statementId>
<text>

<! [CDATA[SQL Text: select name from sysobjects where id = 10]]>
</text>

%L PlanID ¥ & 4 0, show_cached_plan_in_xml <% B 75 5 42 17
TE ) I B BT A o] F R A

o R, PRI ID AELT N

o ZH— RIENFPRE, M T g AR R 2 AL L T SRR L RE
IUEZR QI

<planId>11</planId>

<planStatus> available </planStatus>
<execCount>1371</execCount>
<maxTime>3</maxTime>
<avgTime>0</avgTime>
<compileParameters/>
<execParameters/>

o opTree — RFEHZH LT ATTHE LA K BN HATHIZE VO (lio)
FIIHE /O (pio) it . opTree /NTik [\ AT #] 1 R FL AL L
fETHE, B4 liow pio F4T 4.
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PLT 22 Emit 38 5045 16 i HH s 6
<opTree>
<Emit>
<VA>1</VA>
<est>
<rowCnt>10</rowCnt>
<lio>0</lio>
<pio>0</pio>
<rowSz>22.54878</rowSz>
</est>
<act>
<rowCnt>1</rowCnt>
</act>
<arity>1</arity>
<IndexScan>
<VA>0</VA>
<est>
<rowCnt>10</rowCnt>
<lio>0</lio>
<pio>0</pio>
<rowSz>22.54878</rowSz>
</est>
<act>
<rowCnt>1</rowCnt>
<lio>3</lio>
<pio>0</pio>
</act>
<varNo>0</varNo>
<objName>sysobjects</objName>
<scanType>IndexScan</scanType>
<indName>csysobjects</indName>
<indId>3</indId>
<scanOrder> ForwardScan </scanOrder>
<positioning> ByKey </positioning>
<perKey>
<keyCol>id</keyCol>
<keyOrder> Ascending </keyOrder>
</perKey>
<indexIOSizeInKB>2</indexI0OSizeInKB>
<indexBufReplStrategy> LRU </indexBufReplStrategy>
<dataIOSizeInKB>2</datalOSizeInKB>
<dataBufReplStrategy> LRU </dataBufReplStrategy>
</IndexScan>
</Emit>
<opTree>
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»  execTree — iR [FI A 11X L K IZ AT N
HIAR, TEAME BRWEIAR. P2

<Emit>
<Details>
<VA>5</VA>
<Vtuple Label="Output Vtuple">
<collection Label="Columns (#2)">
<Column>
<0x0x1462d2838) type:GENERIC TOKEN len:0
valuebuf:0x(nil) status: (0x00000008 (STATNULL))
(constant:0x0x1462d24c0 type:INT4 len:4 maxlen:4
(VARIABLE), 0x0002 (PARAM)))
</Column>
<Column>
(0x0x1462d2878) type:GENERIC TOKEN len:0
valuebuf:0x(nil) status: (0x00000008 (STATNULL))
(constant:0x0x1462d26e8 type:INT4 len:4 maxlen:4
(VARIABLE), 0x0002 (PARAM))
</Column>
<Collection>
<Collection Label="Evals">
<EVAL>
constp:0x0x1462d2290 status:0 E ASSIGN
</EVAL>
<EVAL>
constp:0x0x1462d2348 status:0 E_ASSIGN
</EVAL>
<EVAL>
constp:0x(nil) status:0 E END
</EVAL>
</Collection>
</Vtuple>
</Details>

FTEAE B RIS AT

Emit J2 54 1 HH i o

offset:0

constat: (0x0004

offset:0

constat: (0x0004

Adaptive Server Enterprise



#E3E EFEGELEBEIGITE

CHEERRER

StTLL R B, W54 E dbec traceon(3604), M4 IR BRAE H k1% 5%
F'iﬁﬁl_%to 15 ' dbce traceon (3605), N2 ¥ BR BifE Bk 1% B4 H
. XJF Adaptive Server 15.0.2 fr 2 B S hRAS, &0 LUIA# ] set switch on.
it

set switch on 3604
set switch on 3605

Adaptive Server 15.0 Z R FRIRRAS IR0 A4 R B B T3
(dbce traceon/off(302,310,317)) NFF 52 37 £ o

i dbce traceon(3604) ¥, set switch on print_output_to_client ] Kf A< i kA
Hioe H A& B R R0 2R 7 b idERE . A dbcc traceon( 3605) oY, set
switch on print_output_to_errorlog W ¥R Ex i H & 15 B4 = H & DL E
Ui RERE o
EF= A A EE LR At R T OB AT VR XML Ak 1% v, 158 -

set plan for show exec xml to client on
RGBT 7 LRI A )

select id from sysindexes where id < 0

E=B 1 EEAFPAT IR, 15T showplan_in_xml BRi%L. 0] UM LAk 2 Bl A7
fits i R I B e — A v B AT 20A%w@ﬂﬂﬂ’]&ﬁ*"%wﬁ%’%ﬁﬁjﬂj

set plan for show opt xml to message on

UL R asAT A

select id from sysindexes where id < 0
select name from sysobjects where id > 0
go

select showplan in xml (0)
go

B A A XML SCRE ) SCAR . HEAE Adaptive Server 115
XML &I, vl LIS T%WE@ﬁ‘ﬁxmméﬂ

select xmlextract("/", showplan in xml(-1))
go

X SOV B S — AN BT 2R R XML SCRYIE T XPath £ /7,
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HERAEZANEI, AT
set plan for show exec xml, show opt xml to client on
go

select name from sysobjects where id > 0
go

SBCER B PRI EWHAT 1P i, DO SRR IR R
i, UIRAE R IR ER R BTAT BOHR A — A
set plan for show exec xml off

go
select name from sysobjects where id > 0

go
[KI24 show_opt_xml L& B A1 I, Fr LARALRE 5 2 5 B3R nT H .

EHLAL T IS AT — AW, Bl USSR T e — D ALy
Tl

set plan for show opt xml to message on
go

declare @v int

select Qv =1

select name from sysobjects where id = Qv

go
select showplan in xml (-1)
go
showplan_in_xmi() i 7 LI i) HEARFRAG 35, T4 BUEFT st
FER o RAd 347 9% showplan_in_xmi() 58145 EAT AT 1 L«
LA AR, IEH

create proc PP as
declare @v int

select Qv =1

select name from sysobjects where id = Qv
go

exec PP

go

select showplan in xml (-1)
go
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#E3E EFEGELEBEIGITE

WRAZAE R T 59— MG RS, W A GG R AT T i,
HHARAFE T LW O TE, A2 - H T0nE A AR AR AL R P2
Wr. R 4TI show_execio_xml I HALHATBE i H Atk B, 5 0
gt

A E A XML SR & W4T 7RI 1 showplan_in_xmi() B it
LA

set plan for show exec xml to message on

go

select name from sysobjects
go

select case when
'/Emit/Scan[Q@Label="Scan:myobjectss"]' xmltest
showplan in xml (-1)

then "PASSED" else "FAILED" end

go

set plan for show exec xml off
go

# il show_final_plan_xml 7] LAfid & Adaptive Server 23 118l B~y
XML %t o e AV FESL R ) LIO R4y, PIO JFAY kAT iM%k, 8 H
show._final_plan_xml J&, 1] AMIRITISAT ) (& ID N -1) iEFF
Tk, 25 A show._final_plan_xml, i&1fiH:

set plan for show final plan xml to message on

AT, .
use pubs2

go
select * from titles

go
i showplan_in_xml Z#0E$ iz 17 (A i A ok &«

select showplan in xml (-1)
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set S HIAR

set ip S HITLBR

SIS SH

112

sa_role G % ik set iy 1584V AL PR o

XFFIABR P, RS I T IR BT set tracing BUPR, A4 RE
RVFHT XML [t set option I set plan, L& dbce traceon/off (3604 Fl
3605)

ARVENE R, WHZ W (Adaptive Server Z5 T-fif: Aird) i grant
LisaV iR

FH Adaptive Server, #nf AfEIizAT B W0 shA S (M5
Fa7) 5 AN Bl A4 alt e A= AR IR A i o R
8 BA R 30 M sh A S 4
© @@Mwpid )R A — &[5 503 SQL prepare - f] N ) T HE %
MR RN 4 1D,
*  @@plwpid &= R AR — IR [P 5 57 SQL prepare W AJXT N R M
IR SIS SuREHINPOE N DD
+  show_dynamic_params_in_xml — B~z SQL iEA) - 1 EUrI A 2%
FR. HEN (SFET: W) .
B @@pwpid FEAEAEHAF show_dynamic_params_in_xml object_id 5
M, Adaptive Server I /A KA WIT B S EINE S . dhaz4l
W2, ARG R TR 25
TES T BRI B S S B T A B ) Sl A7 . B h Ik fr s A
TR K8 G Gt 1
show_dynamic_params_in_xml () H AT
<!ELEMENT query (parameter¥*)>
<!ELEMENT parameter (number, type, column?)>
<!ELEMENT number (#PCDATA)>

<!ELEMENT type (#PCDATA)>
<!ELEMENT column (#PCDATA)>
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#E3E EFEGELEBEIGITE

SO IIARTCE A <query>, B LAH EAEE S <parameter> JLH.
’-E;/|\ <parameter> ﬁ%‘%ﬁj/@,?ﬁ

S ERBI S

number-—‘ib%%%giﬁfffgfﬂth@ﬁiéi (Ak 19$ﬁﬁ)o
type — ;&%%ﬁo

column — HEIASERPIRMIIFILER CRH table.column #%
{ﬁ{) CURAFAE SRS o WERANAAAEATAT KB, W AN EoR
SREPIIEISS

I MTEh S AU SR ]2 -

1

AT R G
set statement cache off

HES ZR A I S B S S HIIE .

I @@plwpid LA 5E o B RE I 4 1D

1217 show_dynamic_params_in_xml, ¥ @@piwpid {8 1E object_id
HIE, FELE4 R xmidoct WA b Bongs ],

KA.
Ji V) R T 2 AT
set statement cache on

1M1 xmidoct LG, IR LS HOERE .
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£ D)
AW LR A7 SR SO e
{75 SQL A 19
(R B 2 U B 122

Adaptive Server 1% set show_sqltext. set tracefile F/l set export_options
S, BT DA X S8 S Ol R A G A T B 2 I A R 2 S
MG 4558 )i 1 showplan B &k A 2%

2 E B RFEIRER M

JEHIREFThEE )G,  set tracefile (208 MAT 2 iH 0 T SQL SUASLRAY
PR, B SQL SCAHREAFRER S In®) B — At PR )5 .

JE TR ER TR N -

set tracefile file_name [off] [for spid
SEHTBRER I A -

set tracefile off [for spid]
Horre

« file_name — Z{RAF SQL SUA LA e B AT . WA H
SKik1E, Adaptive Server ¥4 7E $SYBASE @i A

SR R file_name (10 R REZ SN T (<27
“r oy WA SR fle_name 51k, B, LLF
file_name BAUREI S 5K, FY HEGRRE 7,

set tracefile '/tmp/mytracefile.txt' for 25

R file name NUGREETRF, It HIEENG H AR 2] $SYBASE
o, WUART SR 350 0 ke, DI, DU F fle_name A%
M55k

set tracefile mytracefile.txt
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12 B 5 B RFE) R X

o off— NS iEE spid 25 IR ER
o spid — BB SQL SUARAT IR SCAE RS 2R HERE ID. AT
17 SA 5% SSO F I H ' A Re A spid A HERER . NRELRAT RE
{145 (i K alim S ) 1 SQL SUAS .
L] o WOREIA MAT SR T AN %N sql_text file FIBR BRSO

set tracefile '/var/sybase/REL1502/text dir/sql text file'

>k B set showplan. set statistics io 1 dbcc traceon(100) 1] 5 2% H ¥
IRAF2 sql_text file 1o

o MORBIIRTRE HRERAE, BT DARER SO IR A7 2
$SYBASE/sql_text file :

set tracefile 'sqgl text file' for 11
7E spid 11 _FIgf7 AT SQL #RH AR A7 BZ IR ER LA
o WoRBIA spid 86 {#7F SQL SUA:

set tracefile
'/var/sybase/REL1502/text dir/sql text file' for 86

IR 145 ] set tracefile:
set tracefile off
N EXT set tracefile ftBR -
o ARBAFRGULS (I X el A PLEs) 1) SQL A,

o TBINEE sa B sso fAth, DA% T settracing AR, A ReizfT A H
ol AA PR

o ARUVF set tracefile W IAT SCARFT T LAE N BREE ST

o FEHEAT SA B SSO &AW, Wi A€ spid J3 ] set tracfile, NI J&
SEPAT I T A R Ay A #0K X 1% spid 1T ANXT SA 5% SSO spid A%

« WA Adaptive Server 75 N FRER SR ST RIA Z, B ISH S
PR IFAE PR R

o R isql TE R HEA spid B BNERER, AH isql 231 R ALE FHERER 11
OUNIRH, WA isql 231 T DL AR ER BRI spid.

o URERHAE NS FEREA 21l AT, AN B L ER BRI 25 i
AT .

o ABEMAS sa B sso 23U AN ERER 2 ANl . i K E Dy 2F T
— ARSI S TR T N EREESCAE,  Adaptive Server & H

HRIEE: tracefile is already open for this session.
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o ABEMEA sa 8 sso £ UEHEREE A — 2 1.
o HPEIRERAI A UTIE H BRI, A ER RS SO ok A

o ENIREROECERIEZ N, A, BT IR AR A SR
AN SRR TT

nKs set tracefile 5 H & iR A2 W5 B CAE 5047 b T i P2 s 2 i) 1) set
mARED—EMEH . LN 2B 2 WG SRR SR set 2 F1
T

*  set show_sqltext [on | off]

*  set showplan [on | off]

*  set statistics io [on | off]

*  set statistics time [on | off]

*  set statistics plancost [on | off]

DL A& set ETi:

*  set option show [normal | brief | long | on | off]

*  set option show_lop [normal | brief | long | on | off]

*  set option show_parallel [normal | brief | long | on | off]

*  set option show_search_engine [normal | brief | long | on | off]
*  set option show_counters [normal | brief | long | on | off]

*  set option show_managers [normal | brief | long | on | off]

*  set option show_histograms [normal | brief | long | on | off]

*  set option show_abstract_plan [normal | brief | long | on | off]
*  set option show_best_plan [normal | brief | long | on | off]

* set option show_code_gen [normal | brief | long | on | off]

*  set option show_pio_costing [normal | brief | long | on | off]

*  set option show_lio_costing [normal | brief | long | on | off]

*  set option show_log_props [normal | brief | long | on | off]

*  set option show_elimination [normal | brief | long | on | off]
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12 B 5 B RFE) R X

IE A BRERRRLE iR 7

{§i 1] sp_helpapptrace 7] LAHf3E Adaptive Server 1F7E IR EZMELE 245
sp_helpapptrace 2% [1] Adaptive Server 1F7EEREE I FTH 2 U6 1 IR 2528 i3F
T ID (spid)s A H AT EREE 2515 1 spid BLAC R BRSO 24 PR

sp_helpapptrace HI1EE A :
sp_helpapptrace

sp_helpapptrace <% [A] LR 471
 traced_spid — & IEAEPRER 15 spid.

tracer_spid — traced_spid 1FZEFREE IS TG spide 1R tracer_spid &
TEEIEH, NHEH “exited” .

+  trace_file — FRIBE U 5E HE AR

Bl
sp_helpapptrace
traced spid tracer spid trace file
11 exited /tmp/myfilel
13 14 /tpcc/sybase.15 0/myfile2

B ERER
WER— AR IEFEIRER 5 — i, (XS i e AR S H PR ER S L R
i, Adaptive Server $ L VFHT &6 5 I ERER B 0w . XA,
ANTTEE sa BY sso MLAE S E AT A B AN IR IS, (AR] DU SR EE 25 1
B, ARG IEHYE P LR B AR
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78 SQL X&

sp_who

2007/02/23 02:18:25.

SQL Text: sp who

Sproc: sp who, Line:
Sproc: sp who, Line:
Sproc: sp who, Line:
Sproc: sp who, Line:
Sproc: sp _who, Line:
Sproc: sp _who, Line:
Sproc: sp who, Line:
Sproc: sp who, Line:

set show_sqltext 1] T 0 FE &b, ARt BE . Wiehs fI 3 A HER 15 )
B SQL 3CA . fEHUT W AR SQL il iz Wi B2 11, LA
F set show_sqltext (55 set showplan on Z&iy & (KA FE 5 AR A o FH,
AR AT 2 Is AT I JE e, DL B R DR AT ) A ik 2 W A
) 1)

7E )3 H show_sqltext Z |, DAZI45E A H dbcc traceon, LA 4 27~ Ay
e H -

dbcc traceon (3604)

set show_sqltext [FJTE: 4«
set show_sqltext {on | off}

Bilan, LA iEAPE )R H show_sqltext:

set show sqgltext on

JA 1 set show_sqltext Ji, Adaptive Server {25 ¥ 8 N RN iy 2 5 &R
S FERIFTA SQL SCAHS i i A An e . IR IZIT S RS, It
AT R,

Wldn, WHIE4T sp_who, Adaptive Server i di i 5 t FR Geid RE SR 1 B
HSQL XA ChTHEAMN, M RH%EEELD)

77

0

20
22
25
27
30
55
64

Sproc: sp_autoformat, Line: 0

Sproc: sp autoformat, Line: 165
Sproc: sp_autoformat, Line: 167
Sproc: sp_autoformat, Line: 177
Sproc: sp_autoformat, Line: 188

Sproc: sp autoformat, Line: 326
Sproc: sp autoformat, Line: 332

SQL Text: INSERT

#colinfo_af (colid,colname,usertype, type, typename,collength, maxlength,autoform
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M SQL XA

at,selected, selectorder,asname, mbyte) SELECT
c.colid,c.name, t.usertype, t.type, t.name,case when c.length < 80 then 80 else
c.length end, 0,0,0,0,c.name, 0 FROM tempdb.dbo.syscolumns c, tempdb.dbo.systypes
t WHERE c¢.id=1949946031 AND c.usertype=t.usertype

Sproc: sp_autoformat, Line: 333

Sproc: sp_autoformat, Line: 334

Sproc: sp_autoformat, Line: 535
Sproc: sp autoformat, Line: 0

Sproc: sp_autoformat, Line: 393
Sproc: sp_autoformat, Line: 395

Sproc: sp_autoformat, Line: 686

Sproc: sp_autoformat, Line: 688

SQL Text: UPDATE #colinfo af SET maxlength=(SELECT

isnull (max (isnull (char length (convert (varchar (80),fid)),4)),1) FROM
#wholresult ), autoformat = 1, mbyte=case when usertype in (24, 25, 34, 35) then
1 else 0 end WHERE colname='fid'

Sproc: sp_autoformat, Line: 689

Sproc: sp_autoformat, Line: 690

Sproc: sp_autoformat, Line: 815

Sproc: sp_autoformat, Line: 818

SQL Text: SELECT

fid=right (space (80)+isnull (convert (varchar (80), fid), 'NULL"), 3),
spid=right (space (80) +isnull (convert (varchar (80),spid), 'NULL"),4),
status=SUBSTRING (convert (varchar (80),status),1,8),
loginame=SUBSTRING (convert (varchar (80), loginame),1,8),
origname=SUBSTRING (convert (varchar (80) ,origname),1,8),
hostname=SUBSTRING (convert (varchar (80) ,hostname), 1, 8)
blk spid=right (space (80)+isnull (convert (varchar (80),blk spid), 'NULL'),8),
dbname=SUBSTRING (convert (varchar (80) ,dbname), 1,6),
tempdbname=SUBSTRING (convert (varchar (80) , tempdbname) ,1,10),
cmd=SUBSTRING (convert (varchar (80),cmd),1,17),

block xloid=right (space(80)+isnull (convert (varchar(80),block xloid), 'NULL'),1
1) FROM #wholresult order by fid, spid, dbname

’

Sproc: sp autoformat, Line: 819

Sproc: sp_autoformat, Line: 820

Sproc: sp_autoformat, Line: 826

Sproc: sp_who, Line: 68

Sproc: sp _who, Line: 70

fid spid status loginame origname hostname blk spid dbname
tempdbnamecmd block xloid
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0 2 sleeping NULL NULL NULL 0 master tempdb
DEADLOCK TUNE 0

0 3 sleeping NULL NULL NULL 0 master tempdb
ASTC HANDLER 0

0 4 sleeping NULL NULL NULL 0 master tempdb
CHECKPOINT SLEEP 0

0 5 sleeping NULL NULL NULL 0 master tempdb
HK WASH 0

0 6 sleeping NULL NULL NULL 0 master tempdb
HK GC 0

0 7 sleeping NULL NULL NULL 0 master tempdb
HK CHORES 0

0 8 sleeping NULL NULL NULL 0 master tempdb
PORT MANAGER 0

0 9 sleeping NULL NULL NULL 0 master tempdb
NETWORK HANDLER 0

0 10 sleeping NULL NULL NULL 0 master tempdb
LICENSE HEARTBEAT O

0 1 running sa sa echo 0 master tempdb
INSERT 0

(10 rows affected)
(return status = 0)

HHAA ] show _sqltext, 1EHIA:
set show sqgltext off
xf show_sqltext HIBR®E] o IEDAZ0HAT sa Bl sso ffi 4 HEIZAT show_sqltext.
o INREATH show_sqltext Ay fil & 235 H SQL SCAS,
AHEflHH show_sqltext ‘7746 g A5 &2 BT P 42 o
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RELITGE

122

Adaptive Server [Hl44 17 4 & A0l & BR GE RS AT 58 15 B EAT]
BEE LA set Z80E 5. 1@ A H set export_options, %1 LUK R4t

T ik A A V) 2 U TS T B A O R R A A (R

HI7)

EABIF,  Adaptive Server ¥ set showplan on 5 3] outer_proc, 1A
H T H B I 2

create proc inner proc

as
set showplan on
select * from titles
set export options on
go

create proc outer proc
as
exec inner proc

go
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o

H1TEiGAE

AR FERES AT A WA B TR A -

E30 TE
HEE L KPR TE AT 123
FFAT AL IR 5 1) A5 1) 124
A AT E 125
TR RAEHIAT 128
P AW AT R 130
A PR F IFAT RS 130
FEIEATRE T K IX 132
AT LU S5 RA A (17 0L 133
TARIEAT AR 134
Adaptive Server 4T Er AT ALY 136

EE. KEMEEFITE

Adaptive Server ¢ HFE A WA T I AR TP N FH AP ANE HOEAT . IR
HIMTEZRAHAR KRG EIE (W CPU. #i#E) FNIZT2
MNEHFFEE ST KVPIAT B FRX B 4R e i i AT IR — s i
TR Z A S e

B 10050 X 7 s AR HBSE M K AT BEIRRCR o E T B R vk 3
YRS (DSS) Ay, T AN B, R B AT
A XEGIERE .

1 KAE Adaptive Server FHEAT 0 X ITEAN 1818, 12 M. (Transact-
SQL M/ ¥arE) WIS 10 3 “XIRMRGIHAT X" DL (PHERE
FORLRS): PyEEE PERL) Fama. T REAN RS2 75 X e B
AEE TSR
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MHFITR B 15 HI Er]

Adaptive Server I S FFETEHAT . B &EHFITER—MIEA, 1
R, iR g R A AR T R RIS A . MBS
R AR S AN IS BRI . FAER A Is 545 0T St EdE iz
HAFFRGEAT, XEEEIMTERN AN EE TR CYHZMEE (i
fEBEFN CPU) ] N, A NATH IFATRE . R RGN 2 T
UEAT RO, AT IR AT R A R SR . Sy AN, B A B YR 4y
) T7 Rk s BRI AR o X 5 AT B BRI By X R S AH
AT R G B K PR A AT I RO TAT B ORI . W R IR AT B TR
A, WIEAF AN E TR AT AT ERAE TP RASF I T 2 ik T AT
Tk TR S 2 W I 2 A T

MFHTR IR 2 B E i)

124

¥ Adaptive Server it B K H IFAT AU AL BRI, B PR RE P VP4 A
AN, DS e RIS A IATHAT . WHE S, I HAORR P e I
AT RIBE L AR AT TH R S e e 45 SR, WA DR B 2 O LA TR
BCCLREAT RIS Ab Bl . 25 SR G A AL AL R 25 2 P o, B N [A) Bk A
WVE AN A BOEAT FR AT AL 3R IS [ %

AT A T R B 7 DL R I K M A

o FARRE TUE IR PR AT select iU, 44l 20 21 sdk
AL MR AMBERER G4

o ARKE I ERA IR NEEMT ) where 1A AR R EIE
- CIEEE P

« {44 union. order by BY distinct [¥] select i), J5 R & iX L6y )4
AR AT HE P EOEATEL

o IR IE R RPN SRS 1) select i A1), PR IXLETE AU RELL
FATRIRE TARRIF T A IR ATHE

«  join 7T,

Z W2 B, IR BRSP4 R A T e A 2 MIFAT b FE T 2 55
ZHAEDLT, MBI IR A1 45 500 B LU AE & 4 R i ik ) 28 a0 [ 4y
% vy (R P LR

ANZHFFIFHAT DML, U insert. delete F1 update, R AIIAS M IFAT
T
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E58 HIiTZHUE

PINL'E Adaptive Server LN FH AT BE, 37 8 H number of worker processes
I max parallel degree %,

PRSP TERE, 3 T AR E R LN B S HOA 25 5% Adaptive Server
AR TR T

number of worker processes

FEJ AT BE 20T, WSl i ¥ B C B 220 number of worker processes
KHC & Adaptive Server R CAEZERE (AR N LAE) 2. Sybase 1Y
¥ number of worker processes FF{E 15 B A4 =& g i BT 3 B B0 1.5 1%
10T LT max parallel degree Bt & S 4K v FAL S, 25 H FoRmT H
TALAT AW TAEUERE S 4. H 4 1) Adaptive Server [13%E Hz BRI [] I
AT R A AL, T DU DU R, SRAH B AL T ] BE Rl I 75 2211
TAEREREEAE
[number of worker processes] = [max parallel degree] X [ 2 IF4Ti84T & 1) IF
FOEHH 1 X [1.5]
fidn, EK TAEE RS N 40:

sp_configure "number of worker processes", 40
X ER FE B TA 1 47 B R 42 n B xR B = 2B SR . Adaptive
Server UG A AN REMT Y, R ] e CL 3R A0 21 75 B34 i B2 it vt
K, PRt e A A AR D R ARk AT I TeiA DRAIE 2 1 34 ik
WUR AL PRSI TAEREREAS , WAL 3 38 4 A AT S IA) Sl T A Ay
Wkl WER T B /N TAERREE T kA, Wk, JEERE
TFARRTE R

HTFPATIHATE W TAEE LA . WKELE S48 “nunber of

worker processes” HH
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max parallel degree

i 1] max parallel degree [ii. & 244 n] i B 2 ) AT B B K. IE S 40
7E Adaptive Server 75 AL 45 2 A b i B Al F 1) B R ER R4l il hn, 0¥
max parallel degree W& A 10, 1IN

sp_configure "max parallel degree", 10
L5 Adaptive Server 15.0 Z AR, AR IEA 58 4 s il it

SHUE . AT R R RIS /] . Adaptive Server 21 Tl
] max parallel degree 1% &, FFAXAETE X7 1HI 75 B0 A4 Sl I i

max resource granularity

max resource granularity {ELC & 73 1) ] LU ) 5 40 98 U5 1 s oK 1 29 Lt
1F Adaptive Server version 15.0 FISE S i ASHT,  max resource granularity
OISR S AT . B TE LT, max resource granularity 4 10%. {H 2,
PATI FFA R EEH IE ;B URE A BRI P4 . K max
resource granularity 13 & N AR IPELIN, 75 | 45 ] 6k G A A7 235 AR AR SR
i, JETHEPIED .

P+ max resource granularity BB A 5%, iEHiIA:

sp_configure "max resource granularity", 5

U A WAL PR R4 3R 5 5 AR I e B I R ki g2 Ar T v b, HL
e SR B DA oEaE TR, MR G IS N I O A 24
vkl

A AL F| max resource granularity R (LU FR S £8 47 10 7 43 L FE X
RKoR) W0, AR EEAR AR EH R, W RG 1 ESRTH R, H
BB T —Aws Rl R, W R 5 I B e O B R AT
1 50% HARARITERI, &2 i Arif) g e LAk S oG A IR 5545 -

max repartition degree

126

Adaptive Server W06 H A B HEAT BN A TR 401X, DL H e R0
A3 X 7 EAHVCEC 8 AT 2 40 X HERR . max repartition degree ¥ il
Adaptive Server M HAT BN EF 70X 5. WIH max repartition degree [
ik m, e X ER LK, RS IR TAERERE AT A, OF
A SHPERE N &, max repartition degree [{ECKER SR EIE ok BT A v 1) 4k
P ) R X B FEHT 4 X2 — Ml CPU %444 . max repartition
degree [ AN L Adaptive Server 5] 4 (1) S 5.
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MR AERMERGIARSX, Adaptive Server 5 780 4k 581 7 X 5
H max repartition degree FME RIS LGN 73 X Hh. % HIE N 1
(BB % &) B, max repartition degree HIEDKT i B A BALS | 2B H .

i force KETIUN K BLER 5 [T FRATIIHINS, 48 H] max repartition degree.

select * from customers (parallel)

filtn, W customers FA X, HAFH T force EII, M| Adaptive Server
Bl R BRI 73 R Aol 1) o BAE ARG
AHCE TR, B TR R | T O B R, (HASE L max
repartition degree [¥J{H .

P24 max repartition degree WE N 5:

sp _configure "max repartition degree", 5

max scan parallel degree

M KRR 5 5 = S BURHE , max scan parallel degree i B 24
TG et MBS HAIME R T 1, Adaptive Server K H it
{HPATEE T HAFIFH . max scan parallel degree FF{EANAEE L max parallel
degree H{H o

prod-consumer overlap factor

prod-consumer overlap factor 23521 i 7 22 i v1-Ji) v Qi 8 1) 18 AT FE Y
e BN 20%, X EAE WAL R F P B N IE BT M) T
EREFRIEAT, WS 20% MES. LR 80% MEELA I . Koy
M Adaptive Server /NI Bef 7720, 5% 184 AH A S 4
BHELFRG. ST, MRARIEEAFTFE NI, moHsH5F
o 2E N2 Bb,  WUIPR ANz AT R e S I ) 4 «

0.2 * max (N1, N2) + 0.8 * (N1 + N2)

BE WS HU, 1% & Adaptive Server 7EH:_FIZ AT HUEEHLS | 4 B DA
MEGEATIE W R A5t —MEOUT, B R RE B 2 AN 4 X
HHATHR . R)E, WHRA R H LRI, KL T bk B E Ik
TP (EAEIT 50,
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min pages for parallel scan

max pages for parallel scan ¥4l P] JFAT U5 M IR AR 5. Gn R4k
RTULE, BB MiZ%EK. sqm page size FIHEE K 200. A
RFRFRGIIELLAAT I UK, {H Adaptive Server 43 2438 7E& 4 1)
T UL BT BT X, JRAEIE S IS LT LAIRAT 7 R T

max query parallel degree
max query parallel degree & X B T-45 & Bl TAEREREE. A 1A
U A R 7 8 AT, eSO EH . A0k T AR R A &
JRKT 0 [I{H, {H max query parallel degree W20 % & K 1,
24 max query parallel degree Y& N KT 1 BIME I, A2 T7 g i
e Ak, EATLHEEHATIR R, S RILLIA T A Ak
ZAF).
i ] use parallel N 7] & SCELFH T4 @ B HAT R R . 8, EnT LA
H create plan ¥& & & ) FE H T Al 1) CAEBERESL

ESERIERIFHATE
A AEH] set WEIRR E 2 W] . A7 il R sl A & P JFATRE . X EEiE
WA TR T AR R L, el T RO A s A DL AT R
17, DMER AR B S5

F5-1: SFRHITEIEHESH

B IhEE
parallel_degree KIS AAE R & 2% B B BE K TAEERES . &% max parallel

degree it & 241, HAA/NT 55T max parallel degree [fI1H o
scan_parallel_degree | JyHFiE o il A AR A 2% U R) AN 1 T8 B4 4 B R T AR RERR 4.
‘B %8 1 max scan parallel degree It & 241 H. 4425 /N 80 %%+ max scan parallel degree
(RfEL

resource_granularity 7 75 4 JRH max resource granularity F¥RH 1% B O 23 TR E E, X0 Adaptive
Server A2 77181 H P A7 86 B2 R4 A T 7= A

repartition_degree H &1 B max repartition degree [R{E o B HH T 55 SR ZE O AE il v [) B4l i B
B X W KR
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set iy & Rl

U R AR E AT — set TR YA R, W2 FIAH . & 2 40
B, JF S — 400 KRR S SERR A R AR50, set
parallel_degree. setscan_parallel_degree. set repartition_degree G} set
resource_granularity =R, AT HRAT BT A7 A el B2 A PRI AN S Tl fE I
PG Ar T o IXUY set LEIRA RN AT IR R W] RE 2 A A ) -4l

AR T T2 W R TR K A BRE 21 5 A TAFERE
set parallel degree 5
Sear & ERN, 2T 5 AN X _ERATAT A AN BEAL LT3 XY
ESE i
LR ARSI
set parallel degree O
B
set scan parallel degree 0
LU HATHa AT R sk Ay, I
set parallel degree 1
set scan parallel degree 1
LORE DRIORLE BEE ) RS T I BRI 25%, 1S -
set resource granularity 25

X%} T repartition degree SR Uit 2 G0t AT LUK RMEEE N 5. HIE,
ZAHANREE IS max parallel degree 1 .

set repartition degree 5
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EHERFHITE

Xt select 774 from T HJ [ parallel ¥ & H T-#% & select &)+ Bt I LAE
BERH H0E AT AN KT sp_configure & (I B set fir 4
A 2l PR R e PER T e, R e TR, U RR A
H set 5K sp_configure [1*) [ I .

select A ITETE N -
select ...

from tablename [( [index index_name]
[parallel [degree_of parallelism | 11]]
[prefetch size] [Irujmru] ) 1,
tablename [( [index index_name]
[parallel [degree_of parallelism | 1]
[prefetch size] [Irujmru] )] ...

i parallel FaIR51

B E P IFATE, WERAEM E paraller. MILLERAT
B AT

select * from huge table (parallel 1)
TR E A AW P AT RG], IR AT BERCE R 2:

select * from huge table (index ncix parallel 2)

REFRERFITE

130

JEAEFTA RS NIATE IR . — GO, MR e A S
FAT R M A 22 DL AT 7 s0s AT e . R i b s gs 7E 0k
FIEON HIUE R, WHE R T e S P 2= B RN S R S
HER IR . 2SS FEEWIEITR e 2 2, Bl lked]
FF i 52 KA parallel .

WRIEFTIT parallel,  H E bR iR E LB ATHAIS AT A, I A] B indh %
HER, WRpR:

select count (*) from sysobjects
plan “(use parallel 1)”
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M A A ) RSB R R ROR -

create plan “select count(*) from sysobjects”
“use parallel 1”

B3, QURARE B B I0AT B2 SR B AR AL I s e AN R AT IR
AiTtR), ATE PRI . BN ik ) A 2k A R AT R
1 HHEZS 125 T “number of worker processes” FF AR U4 T4 3k A5
BCE KT 0 % filtn, SERCE 10 DN TR, T
sp _configure “number of worker processes”, 10

2 ¥ max query parallel degree & AN KT 1 IF{E. JFaamT, FHE N
¥ H T max parallel degree 1

sp_configure “max query parallel degree”, 10
3 il AR I RAT TR I T R A A B R
use parallel N
Hrdr, N /NT max query parallel degree 111 .
LGB 5 MR A, T

select count (*), Sl.id from sysobjects S1, sysindexes S2
where Sl.id = S2.id

group by Sl.id

plan

“(use parallel 5)”

A AR R R PAEH 5 AN TAEERE  Can AL RE P mT LU R
O o I M — i 52 JAS DA 2T A0 I FH R P o () S s 2 v .
TG e m) i, 5 AdH create plan:

create plan

“select count(*), Sl.id from sysobjects S1, sysindexes S2
where S1.id = S2.id

group by S1.id”

“(use parallel 5)”

TR 4 JRVE I W FT T abstract plan load ETN, &%
sp_configure “abstract plan load”, 1

ATRALFAIG R EAT L, V20050 297 U IR
%t
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BHTERTAESR

FEBC B DI AT A BRI, AR AE R B AR D s ieAT R BLH IFAT (1 B
OB EEIE D DN, AT R S RG] .

A TIATATITE, oo (UR FEIRER)D Xkt
1703 BEARI U BT AR AN T ARSI AL 2R G . 52 1) I
AT T AR P Ak g R iR A7 3. R CRCE AL 0
M LAERERE, WAL RE P RAE 52 ANk adik, XTRes F80™E
(AP e 1 e HL AL 22 ] B LU A3 AT 4 R IE 21

B e A B, S A SRR AT R R D) . W IR T A
TUERM %, WWZE UNIX R4 EAH DL R ar 4, o ent s & Foh
/dev/xx:

time dd if=/dev/xx of=/dev/null bs=2k skip=8 count = 102400 &

SOE I RS A xo
ILAE [N 3B AT PN FH [ i 2
time dd if=/dev/xx of=/dev/null bs=2k skip=8 count = 102400 &
= 102400 &

time dd if=/dev/xx of=/dev/null bs=2k skip=8 count

132

UEI, ARGEI T yo fEZeVEsRIg N, x &[Ty, XAAeJikscim. B
AL LB

x <=y <= (N*x)/k
b, NZFFENSTEEG 10 kAR IR AT 52 SO K = k1)
BAFTAME T LAY 1.4, XEAE LT HRR AL fa b5 1T 40% LT
AT TR, BRI RVF AT
F5-2: HTH#IERR

%EEH HEREIEIR AR k=14

1 200s

2 245s 245 <= (200%2)/1.4 ; Bl 245<=285.71
4 560s 560 <= (200*4)/1.4 ; Bl 560<=571.42
5 725s 725 <= (200%5)/1.4 ; H[ 725<=714.28

R 52 RBLEL T RGTCTAAE I F AT S IE R AT PERERE P 2
1 kST SZ IR AR o B OL T, U I BB BL fevF
AT H B A 22 PR 5 50

e 4 DRIt ), IRz 1% LR 7 AUEH] sp_chgattribute
IHE PP BRI P IETR -

sp_chgattribute <tablename>, “plldegree”, 4
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ZFE R PR A 4 M2 W R AW P HeA 21 L 8
VR, PR A D IERE (AT 44 o BHLHRIFRREE TR
5. i, W44 auth_ind IR 547 T authors I H.48 A5 545 FH P9/ 2k
X EREAT U ), A -

sp_chgattribute “authors.auth_ind”, “plidegree”, 4
WAZB N 2 i B i HH A2 AT sp_chgatttribute o

FITERERFFIBER

IR A WA TR RES, BAAH IR DR, W TX—&
W, AT AT R AT AT PR (R R 25 Ry Al e AL, JF B — 2
WS BOFATHAT TR B A S5 R BB 2 AN o AR AR BERE f A0
2 A AR AN o i1 T s G2 A7 10 00 B 4 T S DL A
M, TR T A F. IF TR A E R ARG 2R AR 1,
SRR ANTA] o

R R E A AEEEE RN, ATEH] order by B H AT RIE
r

UEAh, 2 AR SR TSR M, AR R 58 R 1 Bl A
Feit, RAIPSRE WS [ S w] EIR FIANFI M E R XSS HON -

o {#iH setrowcount [ 7T i)
o AR R AR T ANE 7R 4 SRR A A A A A

{E A set rowcount &1

FEI) 2 P gl o] — @ O ATJS, - set rowcount BT 5 1 AR EE AL BE . A7
HIERATARERRNY, SUEEAHT S AR ), A PRAT PR R () 45 R AR 2 8
e AEBRATRGUT, BoE M A —A v, D T45 5 ) rowcount {i,
S VLA — MR BRI AT, DR A AN R REARE A DL ) — IR 5 B
TR AEIFAT AW, PR B S5 RAAT R EIUT ] BEA, X2
O TAERERE S RV 17 GURIN TR AN SE3RAT — B &5 R, Tl
PATIREH D] TA), SO ATREUE T &,
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TREHITE I

RERBEENENR

LA A select THA) P BEE — AN R A A -

select @tid = title_id from titles
where type = "business"

H1F where 1) 55 titles & AU AMTILHL, DAL R AR H A A 46 23 MR 4l
AW PTR A a AR TR TR E . FRAT AR P (AR £ AN R »
EXSFIAT A AL T, LRI T 5 Ja 45 N AR ERE . BE3RA5 2L
Mg, AT A HE D BRI 1), B A TR A A,
s N7 ) LS Bl S HOUE R AN AT .

TRFTERT

134

BT fift Adaptive Server AT AT AL EE, OCHEAE T TR IRAT AT ITT R
R AR R

B SN 25 Al showplan” , AT USRI T SOAR T
A R AL B A R P AR SQL R AR T

O PR BRI S — DM PATIB B, X H A5 &R CRIE
SR A AL o AFAS VRIS AR AT FH R o I S S — RO R R . 9
U1, KA nested-loop join [ 138 BT ] SEIL G AR join #:4F . 7F Adaptive
Server "1, JFATEER FA2 BT M exchange I8 AT (G — NS LT
] S REEAE S HIEHAT) o exchange & 5457 F TG g vl Ab# B0 A B
HIB TAEUERE . ZEARALIE],  Adaptive Server 2 TRIG LTS exchange
BELRE, DI IHATIB AT EAW Bt 7T exchange BHAF (H
F'F — exchange IZHAF) T I FTH 18 FAFERRE H 52 %08 H AT B
M TAEZRRESAT, VIIFATAE R . exchange 12 545 Ja v ¥ 1% 4004 &
B eE iR i E— A2 AT . exchange 18 5 AT AL PR AL S
) T B 2 R BT % £

FELUR LA, P2 AR T LR 3C, Hfe R sz 5]
0 “NJEY I, BRI SRR TR X . HeR] CEIief
FRE” B “RCEZHUNRL” I, g dE P R EE R T A R 7 X
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PUR 7B SR 7 25 0 A 3% b (2 ST A S5 7E pubs2 B8 5 s AT (1
PLUR B H AT TAE. 3 titles X141 pub_id N FH = #8081 73 [X o

select * from titles
QUERY PLAN FOR STATEMENT 1 (at line 1).

1 operator(s) under root

The type of query is SELECT.
ROOT:EMIT Operator

| SCAN Operator
| FROM TABLE

| titles

| Table Scan.

|  Forward Scan.

| Positioning at start of table.

| Using I/O Size 2 Kbytes for data pages.

| With LRU Buffer Replacement Strategy for data

pages.

WA TR,  titles & 11 scan BHEAFFIH, ZEHEAFEELE SR

1E showplan #i . emit 32555 M\ scan 18 4455 B2 B EE J65 Fo A ik 45

B PRI R %82 £ T G F K8 SR et LA 23
SEREHI.

JA FHHATFERS, Adaptive Server 1] LUl I 7 scan iz H 472 A A exchange
BHEERPATHRI A IEATIIHE . exchange 2774 = AN TAERERE (FET
=X, !:/I\If/Elﬁﬁ%K/\?ﬂf”%%EP:Afi‘ﬁ'ﬁ‘éﬁ’]%ﬂ/\, iR e
RALLETHFERE P RERE . AL TR TR emit 8 H A S FUNZFR S HAT
AT

T~ A

select * from titles
Executed in parallel by coordinating process and 3 worker processes.

4 operator (s) under root
The type of query is SELECT.
ROOT:EMIT Operator

| EXCHANGE Operator (Merged)
|Executed in parallel by 3 Producer and 1 Consumer processes.
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|EXCHANGE : EMIT Operator
|RESTRICT Operator

| SCAN Operator
| FROM TABLE

| titles

| Table Scan.

|  Forward Scan.

| Positioning at start of table.

| Executed in parallel with a 3-way partition scan.
| Using I/0 Size 2 Kbytes for data pages.

|

|
|
|
|
|
|
|
|
|
|
|
| With LRU Buffer Replacement Strategy for data pages.

FAE EXCHANGE : EMIT W18 8 FF 9 E EXCHANGE I8 2T, HF1&i%
Bli. EZS W 136 T “EXCHANGE 85T .

Adaptive Server F{TEAMITIER

FEAT AT AT AR TR ) — A EE T 5840 A EXCHANGE 1855 . #nl A
XY showplan 4iiHH HEH 'L .

EXCHANGE iz &
EXCHANGE 18 HATHR i A2 7 7 1a AT AL F] 3 s AT 1 AL 5t
(EXCHANGE B H T NI B =240, Mt Te B &)
WHREEHE) o 7~ A TR T X titles THEAT HATHIH (select * from
titles), EXCHANGE: EMIT Ml SCAN IBHF =A% . FHI ke T
i 2L
select * from titles
The type of query is SELECT.
ROOT:EMIT Operator
| EXCHANGE Operator (Merged)
|Executed in parallel by 3 Producer and 1 Consumer

processes.
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|[EXCHANGE : EMIT Operator
|RESTRICT Operator

|

| | SCAN Operator
| | FROM TABLE
| | titles

|

|
|
|
|
|
|
|
| | Table Scan.

TEAGI T, —NERER TSNS S RS R AL L H A
JiO SR, BRI YS emit IB SR, 1ZIB AT UK R I%
BEFiie exchange 18 B AFIL A TAEIERE, IXUEHEFERR A 2B 5= 2k
. exchange:emit iz H 47K 54 5 N B exchange 12 547 4 B 1) 7 18

B 5-1: B4 EHEZIEM T8RRIt H B

—i
HEEF
Hniz #HiE
HEFE TR
Xehg (3 B[ 1)
7 3
Ko o
3 Epg

'I = :H #HiE

Bl 5-1 o T 2B = BERE RN AERE P B RE 2 () (R BERE L o A &l
RPN R A B . 8 scan Ml exchange:emit 12 8457 1111 A B i
AW, I =X exchange I H AR LS NAFIE . emit 12 FH AT
exchange 12 H. 75 AN ERRIZ AT, X BMAOHZ R A BEE il — K

exchange iz H AT BEPUSR AT, X L6318 4% LR 0 TG R B i i1 7
ANIATX 5o WILFE showplan Hiy it (CHLrp S 7R 77 AR 7= 28 RT3 11 44
H) &% exchange I8 H AT HIUE I, AT LA E Hi%1a A7 BRI T 1E R
B, R I DY R A R AT T B
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Zx—

—%t%

ESOES

£ 4|8 exchange

BEE

TIERRERN

138

TEMEIE O, exchange I8 SAPR AL R AN B ek ) — METES A
B, JFRA MBS EBORE E T . fE bR,
exchange 1& &5 LI 5 2 22 %) — 1 exchange. % %} — ] exchange 12 %
PRI LAOR B S A MY, 31X — BRI HGE ] T-EA R 1638 4 order by -1
PATIATHRR, JF HEUREI RS I, USSR ZNUY . showplan i
H R 2 AN A P R DL S — AN R PP kR
| EXCHANGE Operator (Merged)
|Executed in parallel by 3 Producer and 1
Consumer processes

RIS OLS, AR AN H SR 2 B G A7 el
AN B 0 X7 R EAR BN ZAEE S, RER R Ltes
FANEE o BN SRR N AN T A S B O o IR AR
5377 TR B B > . showplan %y H B ok — A= E R DL K 2 AN
THAERE PR

| EXCHANGE Operator (Repartitioned)

|[Executed in parallel by 1 Producer
and 4 Consumer processes

“EXET BWEAEZ N LT HEMEAMEE . N 2 A
EEANHHE, mANETEXINE 2 M. BRI S N EE.
AT R A A 23 BE RS 1 B O
| EXCHANGE Operator (Repartitioned)
|[Executed in parallel by 3 Producer and 4
Consumer processes

FEBEIEOLT A B 2B & I B A 5i 'S5 N exchange 12 507 G A (1 6
ANMEIE . A E LR A IR KR RIA GzBeR h A re
Fedasg) , HAHAET exchange ia 54T EH . BT ] & R A
M BE R EE S . showplan 4t H 7R TIX—1& 00, W Fios:

|EXCHANGE (Replicated)
|Executed in parallel by 3 Producers and 4
Consumer processes

FHATE WV R B2 NAREERF A, HH %3 /b%H — exchange i
o FEIBATIA, FRATEWITHRI S0 E B — RS 2l fE b, XA RS
— e LLIFAT 7 AP AT A R

5 H P IR B IR S5 28 BEREFR O alpha FE, IX TR N e A& A 8) It

ATPATHIIRERE . BARR UL, AT IHAT AR RIS s i A T AR
FEARZ H alpha BEFE A A .
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BB TAEUERESE,  alpha BEREEWI AR AL VT RIFAT IS RE BT S I B
TAERERE . B4, EIb B IR TAE R AS $ s B 0 75 ) 0
alpha JEFE LR FRZHAT HAT TR 4 5 45 Uh i 45
{Ei24TH], Adaptive Server ¥ 1% (1) 5> exchange iz 54 5 — 4 TAE
HEFEAH DGR o X L8 TARERERE S AT AL T exchange 12 .45 1E T J7 I A vl
KA B
PRI A (N5 136 T “EXCHANGE 85457 tfrik) ke
), exchange IZHAF5 3 AN TAEREREAHOCHR . RN TAESERR A 0T
exchange:emit iz .77 M scan 1z H 574 B THRI B o

B 5-2: B&—1 exchange ZEF7HIZ MM ITITH

- Alpha HE =
Ernit Beta iHEE
*
Xchg (33 1)
F
Emit¥chg =4 T
3 4 T p— e

|
E

Titles (3 0 X)

£/~ exchange 18 H AT 5 — ARG 2 REAH QR XEFEFR N beta T
f2, ‘BRI LU alpha HERE, Wnl DL TAERERE. 545 € 1) exchange 155
FEAH IR beta FEFE AT exchange 18 54T T BTFRI - B A a0 = 45

hifds. 78 E— flt, beta HEFES alpha BEFEAHIA], [ A& AT 1)
PRI AL — AN ) exchange 12 5.4
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PRk, BAT PR H st AR U B M BRI AL 24 exchange 125
P B TR <
select count(*),pub id, pub date
from titles
group by pub id, pub date

B 5-3: B£F1 exchange 1EB/FHZiG# 17114/

iR . EMIT /ZELFF
[EXCHANGE jZEFf s, 4444 —_—
[y 2 - Erm sl 4 "-,. 3 ﬁ%
I HERFHEHTRIT. '..'
| [EXCHANGE:EMIT jZEH e A
| | '.' - e o
| | HASH VECTOR AGGREGATE o Xchg-1 (23] 1) (Td T5)
R R o F 3 o T4= BT Hehg 280
[ ] . =]
I I I EXCHANGEEEEH  , ° EwmitXchg Pt Bota $H2
| || 3 4 maammz 1%, o _
[ 1] | MR R TIT. . L) SR |
", HﬂshGr'qu]]i_ng >
R - % x
[ ||| [EXCHANGE:EMIT iz &7 *s _
[ 111 ..lal---l----.-XChg_z (3%”2)
[ 111 |SCAN=55F - — o
[ 1111 | FROMTABELE . 2§ ?Tllf'l%:&ﬂiﬁliﬁ)
[ 1111 ] titles - EmitXchg -
1111 | 3= '."' 1
[T A7 & 7Eam o WY 1 T ottt ol
T O O I B e - - K -’

e 5-3 W, {fE{EP Y exchange 125 4F, 4 lAnic i EXCHANGE-1
EXCHANGE-2. TAEUEFE T4 /&5 exchange i& 5.7 EXCHANGE-2 #{15¢
I beta FEFE.

beta JEFE 1] 75 JA B Pp I exchange 12 H 475 N BRI BedAT; &R T
YEERE T A A RIS S, JFREE VR BERHAT

b alpha JEFEAI beta YEFESL, TEHATEMTIIRIMPATIERE S, o &
Ty FhERE, R4 gamma R,
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45 I AT AW T RIE IS AT g0 BIME— [ alpha HERE . — A
beta HEFELL S 22 /D> gamma HEFE . fT47 Adaptive Server HAT TR
BER/DHANAAFAEFE (alpha A1 gamma) A BEHATHIT .

PR H exchange I8 H AT 5 TAEMERE Z [ W, 6w Wi AN 2EFE 2
alpha HEFE DA K ME L FEFE 2 beta HEFE, 1518 H] dbcc traceon(516):

ALFA thread spid: 17
XCHG = 2 <- refers to Xchg-2
Comp Count = 2 Exec Count = 2
Range Adjustable
Consumer XCHG = 5
Parent thread spid: 34 <- refers to T4
Child thread 0: spid: 37 <- refers to T1
Child thread 1: spid: 38 <- refers to T2
Child thread 2: spid: 36 <- refers to T3
Scheduling level: O
XCHG = 5 <- refers to Xchg-1
Comp Count = 3 Exec Count = 3
Bounds Adjustable
Consumer XCHG -1
Parent thread spid:17 <- refers to Alpha
Child thread 0: spid: 34 <- refers to T4
Child thread 1: spid: 35 <- refers to T5

Scheduling level: O

£ SQL HEPERFITE

AP o B S N PR P 1) e B A R RO R B 5 AT 73 X
Sybase i BCRE 7> DXE T AR W B EL 10 22N B b, DUESRAE L5 10
VO JFAT L. Biltn, Hnr IR T- R rp BB AL . i Bl s T2
— Iy XIE AR B BB € S DX . 15081 Y AS & 2y X s T
TR XS, ARG ERAT IR DU R AR AT TR
X

3R 73 X5 H o X BATAEATTE ORI — M7 AT REH DUAE & AR — A
YD BTIEFR IR I3 X B A T 0 73 X S I 2068 I FH R (4 P ™
PETRGEM . o3 XAT AR SRR R 515 2500 Hog o X 14
FeF N IR P K A
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PEH AL EE 5 |88 K Hazs FAF nl AR Adaptive Server [1) 77 X 3l . % Al
Kol E X XA X . BEAh,  Adaptive Server 37285 #% 5 s idt
ITEF X, DG, REELSG. X0 BREFELREEN T,
HOF o X LR AT, BAS SAEFAEAH ORI . FB 7 X 5 &R H
alter table repartition Ay 2 A [Al, JGEHATHIZERADX .
— AW 2 A ERPATISE AT K. 75 Adaptive Server ', B
FEor AP
AN Ay e P2 547 A FE scans.  union alls fil scalar aggregation. 3
fitlh 73 X AN S M AN X 53 P ()3 A
Xy EPERE AT (B4, join. distinct.  union £ vector
aggregation) , ‘AT ARVFA LT85 Mo X, KR 2 e £ 4k
o ) —TERAE 53 R 2 NN AR, DA T8 EE 2 N BN )
JB ZJa, KA union all Il n] #2455 2 () 45 54 . union all i
AT Z X — ) exchange & H 575280 .
PLUR L X s FAT, o 7o A H T I 2 9% 1) £
Pk fi ) FEAT AL BE

create table RA2(al int, a2 int, a3 int)

AR5 EBHERIRERIHITE
RAHE AR MR PERGBRIE, (UHE scan (HAFRIFEAT) | scalar aggregation

1 union all.

=
XTIREIRATEE, DX Bl b i — AR T o X, B AL E S5
max repartition degree FU{E LK T 1. U H K max repartition degree i &
731, Adaptive Server K/~ EFEHLS 2% H - 24 Adaptive Server
BATHKEIATEER, R IATBIT DB NBEN M EZ N RA. BH
FFREAS BIAIAE L 0 X F1sAT, & Xl s oy g, ol 7e
PAT T FE T B A
BITRAM IR R SR A AT AT, Horh, KT table scan 1z FATRR
RA2 HEATHIH . AR IO 25 R AL IS emit I8 54T, RIS H T U F4h
RS 2% P v o
select * from RA2
QUERY PLAN FOR STATEMENT 1 (at line 1).

1 operator(s) under root

The type of query is SELECT.
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FATHREM

ETHYIRRETHE

ROOT:EMIT Operator

| SCAN Operator
| FROM TABLE

| RA2

| Table Scan.

| Forward Scan.

| Positioning at start of table.

| Using I/O Size 2 Kbytes for data pages.

| With LRU Buffer Replacement Strategy for data
pages.

75 15.0 Z AT A, BRARAEH force BT, 75 )& AN e S Ad I3 T
ORI TR X % . 18] 5-4 BoR T d s AMESS T1 AR

AT FA BUBUE R AT RIS . W RS T VO I P A TUANE
AT, AZAT 55 U R I DU IS T

B 5-4: BTESIHMER
BT

/1 b

C

/

&) Ll Adaptive Server force 3 IIXS AR 43 X [/ R 5 ) HAT R4 .
EIIHL R, Adaptive Server i F & T 8081 0 F1 4

Bl 5-5 Bo TR TR RERR, = TAEER MM T, ILH
Vi) BT AT BUBE R A B 0o RS TARMERER B3 TR AT — VG2 A
Vo, HAKE=7r2 — 0 EfAT, WP AR R, )
STEIFAT R, A AT A2 T RO IR . S I 183 UK <o)
DXAURL” o

B WA — A 518, MU W sz ah, OB #EI e TRt
FESEARF VO I AT LLAT — AN HEREAEIAT . WRAFAEZ AT 18, WAL TAE
HERE ] [T
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B 5-5: & TIEAEFTHAA XI5

i

ZA TR

BT HO R S R 2 8 10, P& CAEBEREL A [ BEA
VA fed% 50 ID SEDLE o et TR BoE &, He TR 4 i R ]
478 ID W] #2550 BE 00 ID SEBLIE,  IXAER T A AR E R
UL, TS Z 4 10,

BT HReFREH DR AL ARy SAHZ R AT 70 X

alter table RA2 partition by range(al, a2)
(pl values <= (500,100), p2 values <= (1000, 2000))

{FH LA A if, Adaptive Server ] BELE N RAAT HATHH . AU
2 1 GTLAA T4, I FLA NG O/ MSARAR L, 2 DM A i A JF
ATEERIRAAN, A W R FEIFAT S

select * from RA2

QUERY PLAN FOR STATEMENT 1 (at line 1).

Executed in parallel by coordinating process and 2

worker processes.

3 operator(s) under root

The type of query is SELECT.

ROOT:EMIT Operator

|EXCHANGE Operator (Merged)

|Executed in parallel by 2 Producer and 1 Consumer
processes.
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Fg 3R

|EXCHANGE : EMIT Operator

| SCAN Operator

FROM TABLE

RA2

Table Scan.

Forward Scan.

Positioning at start of table.

Executed in parallel with a 2-way
partition scan.

Using I/0 Size 2 Kbytes for data pages.
With LRU Buffer Replacement Strategy
for data pages.

W RIAT 43X 5, showplan i B ELFEE AN BN I2 5 7F: exchange FI
exchange:emito %P ALFE PN TAERERE, BN TAEREREAR R 25 2 1) 7y
X, FEEHAEHL exchange:emit Iz 5.4, WSE 137 LK 5-1 H R

5-6 s T AU B0 FEAE AN DB AL EAT = AN RS AT
e BT A 51%, EHIH AR B R A A Sk, ORI
TAFBERERIRAE Ay VO BEEAp e RERER FE TR AT BRI, W LA
AN LARBEREAEIAT . WERA ZASSIBE AT ], W AR BERE (W] (R I AE 2%
A1 Biaqr . HIRAC E IR A A AT ROR

B 5-6: ZLIEAEBEEHEX

/f data devl

data devZ data dev3

HEEFIAM RS EiREMMEK TR
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EEEEE ]

2 RIERERSI

ERMIIN £ HIEREK
RIIPITIEB S

146

HRFWL, Ry LR IX 1), WU R X 1. ARG 4kR%R
Moy X WS o R AR T KA — D X s . 2RER511
YIRS TR ) o K, eI H— A EEA X

Adaptive Server 7E T3 5 X SR SRR o K IR SR IR R R 51
ZFAERZRE], LY Adaptive Server 15.0 Z RIS SRR G1IE
IEHT OLTP Mg, 251 R 43 X v] 35 B 70 AH [l A7 Al X sk, T
BE R AEAN R A7 DX drp

PR HIEH  X 3R RA2 BOIEER 2 K INARAERE RG], A

create index RA2 NC1 on RA2(a3)

SE AW AT R 518 a3 [11E A .

select * from RA2 where a3 > 300
QUERY PLAN FOR STATEMENT 1 (at line 1).

The type of query is SELECT.

ROOT:EMIT Operator

| EXCHANGE Operator (Merged)
|Executed in parallel by 3 Producer and 1

Consumer processes.

| EXCHANGE : EMIT Operator

| SCAN Operator

FROM TABLE

RA2

Index : RA2 NC1

Forward Scan.

Positioning by key.

Keys are:

a3 ASC

Executed in parallel with a 3-way
hash scan.

Using I/0 Size 2 Kbytes for index
leaf pages.

With LRU Buffer Replacement Strategy
for index leaf pages.

Using I/0 Size 2 Kbytes for data

pages.

With LRU Buffer Replacement Strategy
for data pages.
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Adaptive Server N FH IR 5145 R 5] RA2_NC1, ZZR5IMEHH
exchange I H AP =AM 2 2 LR . BN A LR SRR A
AR B s 0, 08 B e 4 47 1D Y 9 2 3 U 1) & P i ) 5040 0o
eI, AT B AR s v b

B 5-7: ELmMIEFEEFTIBITETRHIIGIH T

A . L

F3l0

ey

K 5-7 1B .

. TAE#FETI. T2H T3 BRI H
. TEi#Fe T1 i EmM

TAE#FE T2 AT

TAEHTE T3 EEMAT
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R AW ZEVT B 0T, WA SIFAT AT &l HE, 21 il
RSN X Ak, RO AR

select a3 from RA2 where a3 > 300

QUERY PLAN FOR STATEMENT 1 (at line 1).

Executed in parallel by coordinating process and 2
worker processes.

3 operator(s) under root

The type of query is SELECT.
ROOT:EMIT Operator

| EXCHANGE Operator (Merged)
|Executed in parallel by 2 Producer and 1 Consumer
processes.

| EXCHANGE : EMIT Operator

|
| | SCAN Operator
| | FROM TABLE
| |  RAZ2
| | Index : RAZ2 NC1
| |  Forward Scan.
| | Positioning by key.
| | Keys are:
| | a3 ASC
| | Executed in parallel with a 2-way hash
scan.
| | | Using I/O Size 2 Kbytes for index leaf
pages.
| | | With LRU Buffer Replacement Strategy for
index leaf pages.
| | | Using I/0 Size 2 Kbytes for data pages.
| | | With LRU Buffer Replacement Strategy for

data pages.
FRIERELBRIIN WRAEAS XA IEREZRS], Adaptive Server U JG 715 7 B4k 1L,
B AR DL AT BT

create index RA2 NC2 on RA2(a3,al,a2)

select a3 from RA2 where a3 > 300

QUERY PLAN FOR STATEMENT 1 (at line 1).
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ey
W

EEIEEE

X
Bj

A ER5I
Xk EHRERSI

SR ERIERERS

1 operator(s) under root
The type of query is SELECT.
ROOT:EMIT Operator

| SCAN Operator
| FROM TABLE
| RA2
| Index : RA2 NC2
| Forward Scan.
| Positioning by key.
| Index contains all needed columns. Base table
will not be read.
Keys are:
a3 AsSC
Using I/0 Size 2 Kbytes for index leaf pages.
With LRU Buffer Replacement Strategy for index
leaf pages.

XA B e R E R AER TG, A RV 2R T 4 R SR s
ME— FUEF IR S S 43 X F14 . Adaptive Server J5 76 05 B2 A # F 43 X F14
XTI E R, RERTEEZ2 - MIERT], E5IERKRRIIN
AT AL, A T OBl e R B AER R R 5 e B B A IE H T
B e R B RIRRR .

Adaptive Server SCRFERIFENAERIEA R 5.

AR G SRV 2 AN LRI AT B 73 X, DAl AR K g
PERE. ZORIHBLIFATE, WG DR R Gl ARG, R4
D 10 Bl A0 A2 SRR 1 o RN B 0 X P A SR AT S G 2 DX
WENLIRIA S, A AT AAEREA R R S B — R 5| B

ME— (R A R 51 AT 51 R

o RIPNBIE S T X

o SR FURING 2 B S A3 DX AR [ o

o MEFREAMR I IARCUEAERG 2RI L.
Adaptive Server X% FAHARRER G| .

B3, ARSIV XA AR SRR R 5107
Rl PRIk agd X, it Adaptive Server 4757 il ]
FATHH
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AU I ZE 7, I R QI A AR R R 5]

create index RA2 NC2L on RA2(a3,al,a2) local index

select a3 from RA2 where a3 > 300

QUERY PLAN FOR STATEMENT 1 (at line 1).
Executed in parallel by coordinating process and 2
worker processes.

3 operator(s) under root
The type of query is SELECT.
ROOT:EMIT Operator

| EXCHANGE Operator (Merged)
|[Executed in parallel by 2 Producer and 1 Consumer
processes.

| EXCHANGE : EMIT Operator

| SCAN Operator

| FROM TABLE

| RA2

| Index : RA2 NC2L

| Forward Scan.

| Positioning by key.

| | | Index contains all needed columns. JEARINAE
table will not be read.

| | | Keys are:

| \ \ a3 ASC

| | | Executed in parallel with a 2-way

partition scan.

| \ | Using I/O Size 2 Kbytes for index leaf
pages.

| | | With LRU Buffer Replacement Strategy

for index leaf pages.

111, Adaptive Server 2XIEFEN AR T PATIHE T RIS IR . %
AFIIFAT S, B 70 X P IR A AR UR,  DLESON B2 T8 )
FFATHIN, 2 R AR L -
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Transact-SQL R A& A BRAE AT LU TR AT, ]l JFAT4hAT .

CIGTE TN
FEIRATRR A, 2 B A DA S A A 5 P B«
TR BOT, B bR IS SR AR Ao I AT %
%t exchange JEFLF, 45 W Brh ik AR A 45 BK 200F IR
AT
$H T count(”) #4r, 45 I BLIIHE A bR BT sum. g
showplan 41t 11 T £UAMA 13— 5L«

select count (*) from RA2

QUERY PLAN FOR STATEMENT 1 (at line 1).
Executed in parallel by coordinating process and 2
worker processes.

5 operator(s) under root
The type of query is SELECT.
ROOT:EMIT Operator

| SCALAR AGGREGATE Operator
| Evaluate Ungrouped SUM OR AVERAGE AGGREGATE.

|

| | EXCHANGE Operator (Merged)

| |Executed in parallel by 2 Producer and 1
Consumer processes.

| EXCHANGE : EMIT Operator

| SCALAR AGGREGATE Operator
Evaluate Ungrouped COUNT AGGREGATE.

| SCAN Operator

| FROM TABLE

|  RA2

| Table Scan.

|  Forward Scan.

| Positioning at start of table.

| Executed in parallel with a
2-way partition scan.

| | | | | Using I/0 Size 2 Kbytes for data
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pages.
| With LRU Buffer Replacement
Strategy for data pages.

Adaptive Server 1 A] LUIZHE LR ATREAPAT S o AR S5 1 Hls =+
AL, TEEESR i PERE, WA SR G AT RERSCN R AT Hh AT
B, FA 4 Fok At FH 25— 1) exchange 18 5 74P T & 0F . R IR
B BEIEAT T, Feaskn T ANEREE RIS, T s/ METRA
PRSI HATNEG . RO, IHMTIIrRE RS2 LR .

select count(*) from RA2 where a2 = 10

QUERY PLAN FOR STATEMENT 1 (at line 1).
Executed in parallel by coordinating process and 2
worker processes.

4 operator(s) under root
The type of query is SELECT.
ROOT:EMIT Operator

| SCALAR AGGREGATE Operator
| Evaluate Ungrouped COUNT AGGREGATE.

\

| | EXCHANGE Operator (Merged)

| |Executed in parallel by 2 Producer
and 1 Consumer processes.

| EXCHANGE : EMIT Operator

| SCAN Operator

| FROM TABLE

| RA2

| Table Scan.

|  Forward Scan.

| Positioning at start of table.

| Executed in parallel with a 2-way
partition scan.

| | | | Using I/O Size 2 Kbytes for data

pages.
| | | | With LRU Buffer Replacement
Strategy for data pages.
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union all

union all 12 &4 H R & ) HHE B A7 K SEH . union all s —FfAH 24 1] B

et AW ER ) KEEE N A NI .

34T union all

BEA AT union all,  ME— 4 IO BAE R 20 HAT AR RN R S, 1
T XS EAEF BG4 X8, LU RS (EFFR HA2) BoR T3
FFATALFRIF) union all IZ 5L FF.  exchange 12 HAF AL E =T union all ia 44

7, RRNEE R 2RI AL B

create table HA2(al int, a2 int, a3 int)

partition by hash(al, a2) (pl, p2)

select * from RA2

union all

select * from HA2

QUERY PLAN FOR STATEMENT 1 (at line 1).

Executed in parallel by coordinating process and 2
worker processes.

The type of query is SELECT.

ROOT:EMIT Operator

| EXCHANGE Operator (Merged)
|Executed in parallel by 2 Producer and 1 Consumer

processes.

HEEFIAM RS EiREMMEK TR

|[UNION ALL Operator has 2 children.

| EXCHANGE : EMIT Operator

| SCAN Operator

FROM TABLE
RA2
Table Scan.

Executed in parallel with a 2-way

partition scan.

| SCAN Operator

FROM TABLE
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4T union all

154

\ | | |  HA2

\ | | | Table Scan.

| | | | Executed in parallel with a 2-way
partition scan.

FE N B, SR E union 38 5EFFAE— U ECHE 23 0] e B — 0 ) ke Rk
AR . 238 I union all 38 HAF IR I HAE SRR 2>, 2 DU
Adaptive Server YL E N HATIBATH G MR, HILFE union (¥4 —IES
JUE 2 %] 1 1] exchange i85 #F, #X13% RA2 A1 HA2 [IRRRFIHEEATA
A, S REAE R )5 B union all #AEFFHEAT AL FE .

select * from RA2

where a2 > 2400

union all

select * from HA2

where a3 in (10,20)

Executed in parallel by coordinating process and 4
worker processes.

7 operator (s) under root
The type of query is SELECT.
ROOT:EMIT Operator

|[UNION ALL Operator has 2 children.

|

| | EXCHANGE Operator (Merged)

| |Executed in parallel by 2 Producer and 1
Consumer processes.

| SCAN Operator

| FROM TABLE

| RA2

| Table Scan.

| Executed in parallel with a 2-way
partition scan.

| | EXCHANGE Operator (Merged)
| |[Executed in parallel by 2 Producer and 1
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Consumer processes.

| EXCHANGE : EMIT Operator

| SCAN Operator

| FROM TABLE

| HA2

| Table Scan.

| Executed in parallel with a 2-way
partition scan.

XS EERRIENFITE

join

BEEHERMNARSX
IS

X PR R . REEG IS

WIRTEIATIEL AR, Adaptive Server 23 328 H 3L T15 S 4 Xk
PERIEBARERCR, /\TZJSEXH%?%“EE%E’J%UFi%ﬂt/\i”ﬁf/ﬁéﬁﬁﬁﬂﬁ
Hor XA W R BB AR D>, (REN AR AR TR R,
] Adaptive Server A & — (1 IEATH A AT40, M LA AT B SkIZ 1T
R FESESOUN, AW RE P S e AT I AT B AR 2 I .
ﬁ%, join 18 ST BT FH 1 — N O ANV E 0nT BE SR AT AT v Te) 45 A 4,
X5 join B LS H AL, AR I s 9 SCR 45 2o A B E 4K

FEA SRR 7 XA HIPELS join THIAHDC. WR PR EAH
3K, FFHIPXFE join IHIA K748, AT BLLIX AR 00 X
(e Biltn, WERGEAERILUN dr & QU 7y RB2, I XELT RA2
KX

create table RB2 (bl int, b2 int, b3 int)
partition by range (bl,b2)
(pl values <= (500,100), p2 values <= (1000, 2000))

SR H RB2 Fll RA2 SRR, FARIAER ] JHATHAT, o FFdEAT T8
3K . Adaptive Server 1 LLIEHE RA2 55— X 5 RB2 [R5 —AN
X, SRJ5FER RA2 15 AN X 5 RB2 IS AN o IXFR 4% 63‘[
A, CHPANRLES aty b1 fla2, b2 BN, A n DIAT %

e, WF PR

select * from RA2, RB2
where al = bl and a2 = b2 and a3 < 0

QUERY PLAN FOR STATEMENT 1 (at line 1).
Executed in parallel by coordinating process and 2
worker processes.
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7 operator (s) under root
The type of query is SELECT.
ROOT:EMIT Operator

|EXCHANGE Operator (Merged)
|Executed in parallel by 2 Producer
and 1 Consumer processes.

|

| | EXCHANGE : EMIT Operator

| \

| | INESTED LOOP JOIN Operator
(Join Type:Inner Join)

|RESTRICT Operator

| SCAN Operator

| FROM TABLE

|  RB2

| Table Scan.

| Forward Scan.

| Positioning at start of table.

| Executed in parallel with a
2-way partition scan.

|RESTRICT Operator

| SCAN Operator

| FROM TABLE

|  RA2

| Table Scan.

|  Forward Scan.

| Positioning at start of table.

| Executed in parallel with a
2-way partition scan.

exchange 1& 545 57~ 7E nested-loop join 2 | IXEF exchange ¥4
FPHANE P F LR S AN RA2 R RB2 [R5 — /N X IR BT
nested-loop join ; & 13 RA2 A1 RB2 155 —A~4) X AFAT nested-
loop joine IXPANERMEH 25— CARZREIH 4 =X ] exchange 12
HEAPkE IR R,
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AHHEE AN KR
Z_

PLF 748 ] alter table 7%, #54¢ RB2 HET 73 X 4 b1 #1) L =¥ LA
X

alter table RB2 partition by hash(bl) (pl, p2, p3)

BUE, B DRI join EX#I7R B, W1 F s

select * from RA2, RB2 where al = bl

* RA2 X TCH, ./J%Eﬁﬂ?m%l@ﬁ?ﬁ’]ﬂﬁ']?% CRpgs e it
Byl a1 PG, BEREER TN SX) o (H2E, RB2 ERp X2
TR, AT H RB2 MRS b1 MHULER . eS0T, Aifib e
FEET RA2 H a1 B GEEAY, JEEE— =1 merge join) _HIHF
YK, 6P RA2 FHIA X, LA RB2 [4r X AHILAL. 17T RA2 F14ifiz
EExE Q2% 3) exchange & IEEFPEHAT IS EH /X . merge
join iz Lﬁﬁéiﬁ’] exchange I HLFAEFH Z X —  CARBIH A 3% 1) 1
exchange I H ARG IF45F . A1 showplan 4 H AT LU R Z- B BT 7R«

select * from RA2, RB2 where al = bl

QUERY PLAN FOR STATEMENT 1 (at line 1).
Executed in parallel by coordinating process and 5
worker processes.

10 operator(s) under root
The type of query is SELECT.

ROOT:EMIT Operator
| EXCHANGE Operator (Merged)
|Executed in parallel by 3 Producer and 1 Consumer
processes.

|
| |EXCHANGE : EMIT Operator
| |
| | IMERGE JOIN Operator (Join Type: Inner
Join)
Using Worktable3 for internal storage.
Key Count: 1
Key Ordering: ASC

\

\

\

\

\ | SORT Operator

| |Using Worktablel for internal storage.

\ \

| | | EXCHANGE Operator (Repartitioned)

| | |Executed in parallel by 2 Producer
and 3 Consumer processes.
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AMEELAS X
IS

158

|RESTRICT Operator

| SCAN Operator

| FROM TABLE

|  RA2

| Table Scan.

|  Forward Scan.

| Positioning at start
of table.

| | | | \ \ | | Executed in parallel
with a 2-way
partition scan.

| SORT Operator

|Using Worktable2 for internal storage.

|

| SCAN Operator

| FROM TABLE

| RB2

| Table Scan.

| Forward Scan.

| Positioning at start of table.

| Executed in parallel with a
3-way partition scan.

T join, H PRI IR AN X TEH . K RA2 EIF53 XM
M1 a1y a2), 1 RB2 L4 XN H T4 (b1).  join 1B IHAL T-ANF]
PIFIEE b, BRI R 0 R IGER BE . — Pk B e &8 ik
ITEhAER X, BEFEHA MM N (2% 3) K exchange I25H A7 5 3£
RA2 HEHATHEHi43[X, Adaptive Server 2 it H% RA2 [¥] a3 41, K Ni%4f
TES K RB2 [Pk Hh . [FIFE, tX)ER RB2 [ b3 ZINH 3 B E B X .
F 8 join 1B, BRI EB 0 X EREEOR S XN, X E WA KR
AR AR X o TR, TR EALE join 18 ST I P AR LA T EE B X
Adaptive Server ¥4 {5 T-HA1 1) 73 X 5 %%

select * from RA2, RB2 where a3 = b3

QUERY PLAN FOR STATEMENT 1 (at line 1).
Executed in parallel by coordinating process and 8
worker processes.

12 operator(s) under root

Adaptive Server Enterprise



E5 5 HiTEGUE

The type of query is SELECT.

ROOT:EMIT Operator

| EXCHANGE Operator (Merged)
|Executed in parallel by 3 Producer and 1 Consumer
processes.

HEEFIAM RS EiREMMEK TR

| EXCHANGE : EMIT Operator

|[MERGE JOIN Operator

(Join Type:Inner Join)
Using Worktable3 for internal storage.
Key Count: 1
Key Ordering: ASC

| SORT Operator
|Using Worktablel for internal
storage.

| | EXCHANGE Operator (Repartitioned)

| |[Executed in parallel by 2
Producer and 3 Consumer
processes.

|EXCHANGE : EMIT Operator
|[RESTRICT Operator

| SCAN Operator

| FROM TABLE

| RA2

| Table Scan.

| Forward Scan.

| Positioning at
start of table.

| | | \ | Executed in

parallel with

a 2-way

partition scan.

| SORT Operator
|Using Worktable2 for internal
storage.
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S HIZ join

160

| | | | | EXCHANGE Operator (Repartitioned)

\ | | | |Executed in parallel by 3
Producer and 3 Consumer
processes.

|[EXCHANGE : EMIT Operator

| SCAN Operator

| FROM TABLE

| RB2

| Table Scan.

| Forward Scan.

| Positioning at start
of table.

\ | | | | | | Executed in parallel

with a 3-way
partition scan.

W, FrAEH: (U35 nested-loop. merge Fll hash %) 14T A J7 X #
AHAL.  nested-loop joins B~ — AN, $E78 LIALE nested-loop join (1P
HREF X o Z BT AR A SRR, 2PN 7E nested-loop join 1, i 4EH
] () HAE S AR HE 21 A 1)

75 24 nested-loop join &5, IR join AL A M. WEHIELLT
Tl ERERRIIERY FRAA RG], (AHAXEH, HiZRE
BB N O KBRS X NR . AP/ NR T N B 2 A BRI 2 X
b N R RRI X E . REEA X o 5N RIESE, T
WANTG 2 exchange I8 H AT, A1 SR VA AT 5| nested-loop join.

create table big table(bl int, b2 int, b3 int)
partition by hash(b3) (pl, p2)

create index big table ncl on big table(bl)
create table small table(sl int, a2 int, s3 int)

select * from small table, big table
where small table.sl = big table.bl

QUERY PLAN FOR STATEMENT 1 (at line 1).
Executed in parallel by coordinating process and 3
worker processes.

7 operator (s) under root
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The type of query is SELECT.

ROOT:EMIT Operator

| EXCHANGE Operator (Merged)
|Executed in parallel by 2 Producer and 1
Consumer processes.

|
| | EXCHANGE : EMIT Operator
|
|

| [INESTED LOOP JOIN Operator (Join Type:
Inner Join)

| | | | EXCHANGE Operator (Replicated)
| | | |[Executed in parallel by 1 Producer

|
|
|
|
|
|
|
|
| | SCAN Operator
|
|
|
|
|
|
|
|

and 2 Consumer processes.

|EXCHANGE : EMIT Operator

|

| | SCAN Operator
| | FROM TABLE

| | small table
| | Table Scan.

FROM TABLE
big table
Index : big table ncl
Forward Scan.
Positioning by key.
Keys are:
bl ASC
Executed in parallel with a
2-way hash scan.

FTEMBRN AT FH RS A A8 F nested-loop join I A FH o W%, FHE R
IR TR EE B R P SEIL — A TAER, ARJEIRPnER 8 A a R
5o AEHIIFAT AN nested-loop join, M4 EAAEAEA HIHI R 5] 54
nested-loop join A& A I ME—R] LI ORI I Ss- 4% / 251 / Bl
)OI, FOFAS AR H . X /& Adaptive Server [N B ELE I .
AR F A R X, AR, W] DO T 45 R i
201X o {HX)T nested-loop join ¥ A 8, AT-An] H 8T 73 DX AR e R 4 20
R FF A A — M RB 7 X R ) TAE R . % nested-loop join ]
P B i 26 A0 IS V7 ) i AR .
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R, Xk RA2 Fl RB2 I EEHT 43 DK 43 N %1 (a1, a2)
(b1, b2) o« IBATEEN, ZS1EH merge F1 hash join #CKE < 4]

select * from RA2, RB2 where al = bl and a2 = b3

QUERY PLAN FOR STATEMENT 1 (at line 1).
Executed in parallel by coordinating process and 12
worker processes.

17 operator(s) under root
The type of query is SELECT.
ROOT:EMIT Operator

| SEQUENCER Operator has 2 children.

\

| | EXCHANGE Operator (Merged)

| |Executed in parallel by 4 Producer
and 1 Consumer processes.

| EXCHANGE : EMIT Operator

| | STORE Operator

| |  Worktablel created, in allpages
locking mode, for REFORMATTING.

Creating clustered index.

|

|

| | INSERT Operator

| |  The update mode is direct.

| |

| | | EXCHANGE Operator
(Repartitioned)

\ | | | | |Executed in parallel by

2 Producer and 4

Consumer processes.

|EXCHANGE : EMIT Operator
|[RESTRICT Operator

!

| | SCAN Operator
{ | FROM TABLE

| | RB2

| | Table Scan.
| | Executed in
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HEEFIAM RS EiREMMEK TR

parallel
with a
2-way
partition
scan.

| | | |

| | | | TO TABLE

| | | |  Worktablel.

| EXCHANGE Operator (Merged)
|Executed in parallel by 4 Producer
and 1 Consumer processes.

I

| |EXCHANGE : EMIT Operator

| |

| | |[NESTED LOOP JOIN Operator
(Join Type:Inner Join)

| | | | EXCHANGE Operator (Repartitioned)

| | | |Executed in parallel by 2
Producer and 4 Consumer
processes.

|[EXCHANGE: EMIT Operator
|[RESTRICT Operator

\

\ | SCAN Operator

| | FROM TABLE

\ | RAZ

| | Table Scan.

| | Executed in
parallel with
a 2-way
partition scan.

| | SCAN Operator

| | FROM TABLE

| |  Worktablel.

| | Using Clustered Index.
| |  Forward Scan.

| | Positioning by key.

163



Adaptive Server F1T& g T

164

P8 S S PAT T P8 (ERJE — D TFeH/A %N, Ra
PATERE — T8/ . BN, P EErfrEtdrsE— 4~ riEs
5, ZIBFFFSAEHS) b1 A1 b3 _EIPUSEA 3 X, FR RB2 FLH%
R —ATAER. ¥R RA2 PUTIU EH X, LA E TAERNAE
fits 73 X AHUC L

HI, ARy PR SR B s AT T IE R LR . W R
AT A T B E R A AR, TIAERE N (RA2 FTRB2) 4R
WA TR, DI R AL, AT DA R AT R R AT %
FEMEIEOLT, XEER M X T IR K2 . AW RE AR I T4
select * from RA2, RB2 where al=bl and a2 = b2
and a3 = 0 and b2 = 20

QUERY PLAN FOR STATEMENT 1 (at line 1).
Executed in parallel by coordinating process and 4
worker processes.

11 operator(s) under root
The type of query is SELECT.
ROOT:EMIT Operator

IMERGE JOIN Operator (Join Type: Inner Join)
Using Worktable3 for internal storage.
Key Count: 1
Key Ordering: ASC

\
\
\
\
| | SORT Operator

| | Using Worktablel for internal storage.
\

\

\

|

| | EXCHANGE Operator (Merged)

| |Executed in parallel by 2 Producer and
1 Consumer processes.

| EXCHANGE : EMIT Operator

|

| |RESTRICT Operator
| |

| | | SCAN Operator
| | | FROM TABLE

| | |  RA2
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SMERERR

AOXMRERS

| | | | | | Table Scan.

| | | | | | Executed in parallel with
a 2-way partition scan.

| | SORT Operator

| |Using Worktable2 for internal storage.

| |

| | | EXCHANGE Operator (Merged)

| | |[Executed in parallel by 2 Producer and

1 Consumer processes.

|EXCHANGE : EMIT Operator
|[RESTRICT Operator

|

| | SCAN Operator

| | FROM TABLE

| | RB2

| | Table Scan.

| | Executed in parallel with
a 2-way partition scan.

JEV- infexist ¥ A UINGRE™ A2 184, IXFRERR AT 0 A5 H A # L
B B2, SHIRERAGN THER, RPN IR, bl
(RN E2VUINLR

FEAMIIER M IFAT AL BT I, AN R R i . e V)5 4T 4
TR WA EERAL. T DA R, FER TAMNBALI b iis
e, ARHERTRPAT 70 DXHERR -

REE A ETRNA group-by 1M . Adaptive Server AJ i 22 AR R Y
TR PAT REES . A KRR SRS DUF LA B AT 5
PIEA

WRATA IR R P RKR R TR, FHAE group by F A 41 ()42 0k
HAG FREAT X, WPEAEREA > X _EIATHAT 0 A, A 177 5
HI N X} 1 exchange F52E 5 &0 HR &0 XAEF A ERHANREH I
A FIFERBR IS T AEATEAT SQL £ it EFr AT I 4, i
IR A B AR N S T8 Loy X . AT R EAR G I R
MW XES .
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LAN 28 1] JFAT in-partitioned RS, PTG XAES] a1 M
a2 B, HJa— 3k IR 2 & AT R A 11

select count(*), al, a2 from RA2 group by al,a2

QUERY PLAN FOR STATEMENT 1 (at line 1).
Executed in parallel by coordinating process and 2
worker processes.

4 operator(s) under root
The type of query is SELECT.
ROOT:EMIT Operator

| EXCHANGE Operator (Merged)
|[Executed in parallel by 2 Producer and
1 Consumer processes.

|EXCHANGE :EMIT Operator

|HASH VECTOR AGGREGATE Operator

GROUP BY

Evaluate Grouped COUNT AGGREGATE.
Using Worktablel for internal storage.

| SCAN Operator

| FROM TABLE

| RA2

| Table Scan.

|  Forward Scan.

| Positioning at start of table.

| Executed in parallel with a 2-way
partition scan.

| | | | Using I/0 Size 2 Kbytes for data

pages.
| | | | With LRU Buffer Replacement
Strategy for data pages.
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EFSRHKREE I, X ) g 1o X Al BE AN S o e A A Bl . TR R %
P H X LS A PIICE, FFREE N T RER S, HATIAT 04l
BAE R BB S EAS . NI e ol AT T, Hrp XN A
(a1. a2), HEHTFEXH] a1 PITREES.

select count(*), al from RA2 group by al

QUERY PLAN FOR STATEMENT 1 (at line 1).
Executed in parallel by coordinating process and 4
worker processes.

6 operator(s) under root

The type of query is SELECT.
ROOT:EMIT Operator

| EXCHANGE Operator (Merged)
|Executed in parallel by 2 Producer and 1 Consumer
processes.

| EXCHANGE : EMIT Operator

|HASH VECTOR AGGREGATE Operator

GROUP BY

Evaluate Grouped COUNT AGGREGATE.
Using Worktablel for internal storage.

| EXCHANGE Operator (Repartitioned)
|Executed in parallel by 2 Producer
and 2 Consumer processes.

|EXCHANGE : EMIT Operator

| SCAN Operator

| FROM TABLE

| RA2

| Table Scan.

| Forward Scan.

| Positioning at start of
table.

| | | | | | Executed in parallel with

a 2-way partition scan.
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AR REES D Rl w71 8 S0 1 i G T M B S T P A SN TS B L T )
TN, SPAT—H A, [ N X 1 ¥ exchange 125556 3-8, B
JE AT IRy . XN B A R AR . MR B
24, Adaptive Server ]Il N X} 1 [1) exchange (nJ FRAIRES 2o 45
VERI TR Repde b B it KL

select count(*), al from RA2 group by al

QUERY PLAN FOR STATEMENT 1 (at line 1).
Executed in parallel by coordinating process and 2
worker processes.

5 operator(s) under root

The type of query is SELECT.
ROOT:EMIT Operator

|HASH VECTOR AGGREGATE Operator

| GROUP BY

| Evaluate Grouped SUM OR AVERAGE AGGREGATE.
| Using Worktable2 for internal storage.
\

\

\

| EXCHANGE Operator (Merged)
|Executed in parallel by 2 Producer and
1 Consumer processes.

| EXCHANGE : EMIT Operator

|

| |HASH VECTOR AGGREGATE Operator

| | GROUP BY

| | Evaluate Grouped COUNT AGGREGATE.

| | Using Worktablel for internal
storage.

| SCAN Operator

| FROM TABLE

|  RA2

| Table Scan.

| Executed in parallel with
a 2-way partition scan.
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BITRERE ‘?ﬁﬁ’ﬂﬂﬁ%ﬁbfﬁﬁﬁu, D SR AR PR AR 7 s AT I =
WA TP T AW RSO REA K. AEIEIEOL T, RIH TR X, I
JINX 1 ) exchange 12 ﬁﬁﬂéﬁﬁfﬂ%éﬁ%ﬁ, NG FPAT AT R AR

select count(*), al, a2 from RA2
where al between 100 and 200
group by al, a2

QUERY PLAN FOR STATEMENT 1 (at line 1).
Executed in parallel by coordinating process and
2 worker processes.

4 operator(s) under root

The type of query is SELECT.
ROOT:EMIT Operator

|HASH VECTOR AGGREGATE Operator

GROUP BY

Evaluate Grouped COUNT AGGREGATE.
Using Worktablel for internal storage.

| EXCHANGE Operator (Merged)
|Executed in parallel by 2 Producer and 1
Consumer processes.

| EXCHANGE : EMIT Operator

| SCAN Operator

| FROM TABLE

| RA2

| Positioning at start of table.

| Executed in parallel with a 2-way
partition scan.

AL T 0 X HBEAT 0 4, BRI EAE D A8 EREAT P X, &
WPRACRE > AT A LR WAy 3 & FOBr 20 X HIFAT AT 2045
B IF0r DR RO U A AT B B B S ok AT 20 4L
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distinct BA distinct #E R B S ARG BN AR EES . Filt:
select distinct al, a2 from RA2

TR
select al, a2 from RA2 group by al, a2

P T R s AR S B TR AE M AR R R 5E H

£/ in FIRME Adaptive Server fff AL B A KA B in 5136 . 1X & — Pl WK SQL #4

e Pk, HAgiE R
col in (valuel, value?2,..valuek)

%%ﬁﬂ]‘:
col = valuel OR col = value2 OR .... col = valuek

in ZR P IER E T NAE IR RR N, JF g HE e B 1 BRI

a5, 18T % 5] nested-loop join B iZFIEFL IR . N 0B L REAT
TU, Hoin ZIR P EIAME, S5 or FIEE PR AME AR R
SCAN Operator

FROM OR List
OR List has up to 2 rows of OR/IN values.

select * from RA2 where a3 in (1425, 2940)
QUERY PLAN FOR STATEMENT 1 (at line 1).
Executed in parallel by coordinating process and 2

worker processes.

6 operator(s) under root

The type of query is SELECT.
ROOT:EMIT Operator

| EXCHANGE Operator (Merged)
|[Executed in parallel by 2 Producer and 1
Consumer processes.

|EXCHANGE :EMIT Operator

\
| |[NESTED LOOP JOIN Operator (Join Type:
Inner Join)
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\ \ | | SCAN Operator

\ \ | | FROM OR List

\ \ | | OR List has up to 2 rows of OR/IN
values.

|RESTRICT Operator

| SCAN Operator

| FROM TABLE

|  RA2

| Index : RA2 NC1

| Forward Scan.

| Positioning by key.

| Keys are:

| a3 ASC

| Executed in parallel with a
2-way hash scan.

£/ or FRIMEIS Adaptive Server 1 73 B PE1E W (il or F0)) FFERAN H 3 B 1 R —

i, CARR @ —414T ID (RID). 7543 25 B BT N (1) 43 25 18 1 2R 2
R RGIH . MeAh, 3B 2 3 A 1 N AN e PR — 20 A

Wi vt, o Etmg et raNIERRENIREZLEX. £ F
—filrt, HAER—F R B IR CTFEARMA B S S E

PEIE, AriE R B RT THAT IR A KIS . (HIX L5 n]
e e 2N E S EPE1T8E.  Adaptive Server 7E ) 25 {4 — () BN
15, e —4147 ID. X447 ID B 5K 2 T-HebR B 2 1

select a3 from RA2 where a3 = 2955 or a3 > 2990

QUERY PLAN FOR STATEMENT 1 (at line 1).
Executed in parallel by coordinating process and 2
worker processes.

8 operator(s) under root
The type of query is SELECT.
ROOT:EMIT Operator

| EXCHANGE Operator (Merged)

|[Executed in parallel by 2 Producer and 1
Consumer processes.

|EXCHANGE : EMIT Operator

\
| |RID JOIN Operator
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Using Worktable2 for internal storage.

|HASH UNION Operator has 2 children.
Using Worktablel for internal storage.

| SCAN Operator

FROM TABLE

RA2

Index : RAZ2 NC1

Forward Scan.

Positioning by key.

Index contains all needed
columns. Base table will not
be read.

Keys are:

a3 ASC

Executed in parallel with a

2-way hash scan.

| SCAN Operator

FROM TABLE

RA2

Index : RA2 NC1

Forward Scan.

Positioning by key.

Index contains all needed
columns. Base table will
not be read.

Keys are:

a3 ASC

Executed in parallel with a

2-way hash scan.

|RESTRICT Operator

| SCAN Operator

FROM TABLE

RA2

Using Dynamic Index.

Forward Scan.

Positioning by Row IDentifier

(RID.)
Using I/0 Size 2 Kbytes for
data pages.

With LRU Buffer Replacement
Strategy for data pages.
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{8 order by FHaIRY
=i

IR 5] RA2_NCTAHH] T PSSR R 5144, 1R 514ES) a3 I
& X BEJE, FAEAT ID KBERE S TR A E AT ID, JFRZkHE
%&Fﬂ%gﬂéo ﬁ%%fﬁ?fﬁﬁ%ﬁf Positioning by Row Identifier (RID)o
R BRI AR R 51, AHRTR A2 E I 2 T R 511 h
eI R, PR T R A ] 20 B R U B s AT At LA
PRABIZ TR I WK R G IACE O R PAT A E - 22
K, W Adaptive Server W] GEASIE PR KRG8 4E .

IR AW PFEH T order by TR 1T LR X thHE/, I Adaptive Server
AIIFAT IV sorte 156, I RAFAE R LR ([5G HE,  Adaptive Server
W B F e . 1 Adaptive Server BRI, OB A IR E
A I TPITHE . AUk,  Adaptive Server A] LUK IUA Eda i F BT
3K, AT I I KT, ARJE RN EER N HHE P . Al
N 1Y & 45 B 5, FEOR B exchange 12 .45 .

select * from RA2 order by al, a2

QUERY PLAN FOR STATEMENT 1 (at line 1).
Executed in parallel by coordinating process and 2
worker processes.

4 operator(s) under root
The type of query is SELECT.
ROOT:EMIT Operator

| EXCHANGE Operator (Merged)
|Executed in parallel by 2 Producer and
1 Consumer processes.

|EXCHANGE : EMIT Operator

| SORT Operator

| Using Worktablel for internal storage.

\

| SCAN Operator

| FROM TABLE

| RAZ2

| Index : RA2 NC2L

| Forward Scan.

| Positioning at index start.

| Executed in parallel with a
2-way partition scan.
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WRIEEHE 7 B S o] 0% YR, Adaptive Server AJ BE X E0da i T80T
A3, DS DX R i Tz B s Vi e A i 4 RS, AN sort 454 (1)
PATHSE . HEFP ()4 X BEE A T HRAT AT sort By >R i 2 b A2 75 B 2 K
THEB X P AT A -

Adaptive Server 2> {ff HIANF A7 IR BERARAL BT S W I OT4 . JFAT I
W T B 22 .

SO A — RSB B AN BT BT %

J W) — OSSR B N, A
% IEI T AW .

REFEW — X TS P AR AR RS = S AT IF
TERAE: A, IREI AR R ATIAT . KXW, RE &
W T R AR FRAT Vs el o 7R R IR R, $IEAT U5 IR K RA2,
{HAEVT ) F A AT, K 2 %5 1 1) exchange 18 557 4 1Z R AT 7
ko 4 IFAT U I F A K RB2.

select count (*) from RA2 where not exists

(select * from RB2 where RA2.al = bl)

QUERY PLAN FOR STATEMENT 1 (at line 1).
Executed in parallel by coordinating process and 2

worker processes.

8 operator(s) under root

The type of query is SELECT.
ROOT:EMIT Operator

| SCALAR AGGREGATE Operator
Evaluate Ungrouped COUNT AGGREGATE.

|

|

| |SQFILTER Operator has 2 children.
| |

| | | EXCHANGE Operator (Merged)

|

| |[Executed in parallel by 2 Producer
and 1 Consumer processes.

| | | |EXCHANGE :EMIT Operator
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|RESTRICT Operator

| SCAN Operator

| |
| | Run subquery 1
| |
| |

QUERY PLAN FOR
level 1 and

FROM TABLE

RA2

Index : RA2 NC2L

Forward Scan.

Executed in parallel with
a 2-way partition scan.

(at nesting level 1).

SUBQUERY 1 (at nesting
at line 2).

Correlated Subquery.
Subquery under an EXISTS predicate.

| SCALAR AGGREGATE Operator
| Evaluate Ungrouped ANY AGGREGATE.
| Scanning only up to the first

qualifying row.

| SCAN Operator

| FROM TABLE

| RB2

| Table Scan.

| Forward Scan.

END OF QUERY PLAN FOR SUBQUERY 1.

) A S A R in AT ). Adaptive Server $1% 1 7 if]
Mot g Wi, DMELEFZ GNP #8 B R AL R B ARG . AT I
ALUE BT A R RB2 BLAE AT AT AT U5 IR

select * from RA2 where al in (select bl from RB2)

QUERY PLAN FOR STATEMENT 1 (at line 1).
Executed in parallel by coordinating process and 5

worker processes.

10 operator(s) under root

The type of query is SELECT.
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ROOT:EMIT Operator

| EXCHANGE Operator

(Merged)

|Executed in parallel by 3 Producer and 1 Consumer

processes.

|EXCHANGE : EMIT Operator

IMERGE JOIN Operator

(Join Type: Inner Join)

Using Worktable3 for internal storage.
Key Count:

Key Ordering: ASC

| SORT Operator

| SORT Operator

1

Using Worktablel for internal

| SCAN Operator
FROM TABLE

storage.

RB2

Table Scan.

Executed in parallel with a
3-way partition scan.

Using Worktable2 for internal

storage.

| EXCHANGE Operator (Merged)
|Executed in parallel by 2
Producer and 3 Consumer

processes.

|RESTRICT Operator

| SCAN Operator

FROM TABLE
RA2
Index : RA2 NC2L

Forward Scan.
Positioning at
index start.
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select into Ff]

| Executed in
parallel with
a 2-way
partition scan.

£ 7 select into ) [ A 23 B it — N B 3K ATE o A e i A b i 45 21
#£. Adaptive Server 1L select into iy & IFE LR 4r, HALM T s
EACEFRAEE I 1) 7 A, S RS HAT R R ATV W k. I
ATHATH select into TE11):

i ] select into T f1) Hh HiF 5 (151 B BT &

TERR DI N A X, Hord NGRARAGRR P 4 g ) insert #:4F
PRI IFATIL .

N A TAEREREAE B R P A g R

URAN T BERESE 1K) H RS20 X, UG XD Br R (1 73 X

FFATINAT select into 1B A LLEERA M BATE M RIFTER L2 K2 E. IR
FEFHATHAT I . select into:

select * into RAT2 from RA2
QUERY PLAN FOR STATEMENT 1 (at line 1).
Executed in parallel by coordinating process and 2
worker processes.
4 operator(s) under root
The type of query is INSERT.
ROOT:EMIT Operator
| EXCHANGE Operator (Merged)
|Executed in parallel by 2 Producer and 1
Consumer processes.

|EXCHANGE : EMIT Operator

|
| | INSERT Operator

| | The update mode is direct.
|

|

|

\
| | SCAN Operator
\ | FROM TABLE

HEEFIAM RS EiREMMEK TR 177



Adaptive Server F1T& g T

178

| RA2

| Table Scan.

|  Forward Scan.

| Positioning at start of table.

| Executed in parallel with a 2-way
partition scan.

|

| TO TABLE

| RAT2

| Using I/O Size 2 Kbytes for data
pages.

Adaptive Server N2y ZHRHE FAT R RA2 F 48 5T 7= A BB H i i) 23 X B
MR HIFATIRA Hbr R T o HARREAIE 70 XA 2 By X 6
e HEANJE, RO R X .
W R EAE N B EANE K, Adaptive Server RJ BEZE£EH 1 74E A LB .
YRR AR T FFATHAT o H AR R B G A0 A R 7 X
selectinto RVFHEE HAr X . LT, AR X X A H AR,
Jf H. Adaptive Server 23 # Al AN B (B LT 20 WA H AR 73 X Ty
I 5 s 1) 4 X 7 A A, JF HZSE AN Bt 2% 2, LR IF
ATHAT insert IBELLT .
T R TURERA H AR R AHE 23 X, IR U] Adaptive Server S Ul
AT TR S A7 100 28 38 AN R 5080 F T 43 DX 1

select * into new table

partition by range(al, a2)

(pl values <= (500,100), p2 values <= (1000, 2000))
from RA2

QUERY PLAN FOR STATEMENT 1 (at line 1).
Executed in parallel by coordinating process and 2

worker processes.

4 operator(s) under root

The type of query is INSERT.
ROOT:EMIT Operator
| EXCHANGE Operator (Merged)
|[Executed in parallel by 2 Producer and 1 Consumer

processes.
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|EXCHANGE : EMIT Operator

| INSERT Operator
The update mode is direct.

| SCAN Operator

\ FROM TABLE

| RA2

| Table Scan.

| Forward Scan.

| Positioning at start of table.

| Executed in parallel with a 2-way
partition scan.

\

| TO TABLE

|  RRA2

| Using I/O Size 16 Kbytes for data
pages.

WP X5 H bR I XAVLES, 2506 P s 8 v X . R IR
BIEEEAT T 08, HorP A 2 % 2 ) exchange 18 &5 B0 VS R4
XA X, FEXS B EOR o X G, e AN TAERERE AT
iR

select * into HHA2
partition by hash(al, a2)
(pl, p2)

from RA2

QUERY PLAN FOR STATEMENT 1 (at line 1).
Executed in parallel by coordinating process and 4

worker processes.

6 operator(s) under root

The type of query is INSERT.
ROOT:EMIT Operator
| EXCHANGE Operator (Merged)

|[Executed in parallel by 2 Producer and 1
Consumer processes.

| | EXCHANGE : EMIT Operator
\ |
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insert/delete/update

1E Adaptive Server ', insert. delete Il update #ff: LL B ATHLAPAT. 12
2, BRA i TR e S R R AT B H AR A, By Hee ki)
FHAT Vil

180

| | | INSERT Operator
| | | The update mode is direct.
| |
| | | | EXCHANGE OperatorEXCHANGE Operator (
Merged)
| | | |[Executed in parallel by 2 Producer
and 2 Consumer processes.

| SCAN Operator

| FROM TABLE

|  RA2

| Table Scan.

|  Forward Scan.

| Positioning at start of table.

| Executed in parallel with a
2-way partition scan.

\

| TO TABLE

|  HHA2

| Using I/O Size 16 Kbytes for data
pages.

delete from RA2

where exists

(select * from RB2

where RA2.al = bl and RA2.a2 = b2)

QUERY PLAN FOR STATEMENT 1 (at line 1).

Executed in parallel by coordinating process and 3
worker processes.

9 operator(s) under root

The type of query is DELETE.

ROOT:EMIT Operator
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|DELETE Operator

|
|
|
|
|
|
|
|
|
RA2

HEEFIAM RS EiREMMEK TR

The update mode is deferred.
[INESTED LOOP JOIN Operator (Join Type:Inner Join)

| SORT Operator

Using Worktablel for internal storage.

| EXCHANGE Operator (Merged)
|Executed in parallel by 3 Producer

and 1 Consumer processes.

|EXCHANGE : EMIT Operator
|[RESTRICT Operator

| SCAN Operator

| FROM TABLE

| RB2

| Table Scan.

|  Forward Scan.

| Positioning at start of

table.

| | | Executed in parallel with
a 3-way partition scan.

| | | Using I/O Size 2 Kbytes
for data pages.

| | | With LRU Buffer Replacement

Strategy for data pages.

|RESTRICT Operator

| SCAN Operator

TO TABLE

FROM TABLE
RA2
Index : RA2 NC1
Forward Scan.
Positioning by key.
Keys are:

a3 ASC

Using I/0 Size 2 Kbytes for data pages.
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N BB K26 RB2 B AT AT FIHE AR . {242, X3 RA2 FEATHAT T
4. PeI L IRIFE G H T update BY insert 1511

7 XHERR

W SU R — M s, 5 v A B 2% BB I FH 1% 20 DX - 7E S BRI [F) HEBR
range. hash fl list 43X . XIT hash 70X, HEEAH S FITEVE W, X
T range Fl list 73 D%, & [A) R AR AE [ MR 3T F 4R 2 X . il
HHEER RA2, HiE XXy at, a2 B (Hrppl fi <=
(500,100), p2 {H <= (1000, 2000)) . WIERLE a1 F|5lfE a1 Al a2 71 R
TR, AT CABAT R oy XHERR . B, DL R AN PR AT AT AR

select * from RA2 where al > 1500

1] LLFE showplan % H A5 & L1

QUERY PLAN FOR STATEMENT 1 (at line 1).

| SCAN Operator

| FROM TABLE

| RA2

| [ Eliminated Partitions : 1 2 ]
| Index : RA2 NC2L

%Efg‘Eliminated Partitions ﬁkﬁéﬁ%ﬁiEﬁﬁﬂfﬁj?iﬁﬁﬁkiiﬂéfEE}?é}EE
—ANFESUMEMIN . KT R RA2, Hipt (L, (a1, a2) <=(500,
100)) FRH XA 73 X5 —, T p2 (Hrfr, (a1, a2) > (500,
100) H. <= (1000, 2000)) LR H 73 X BRI R 73X 5

T AR 73 X AT A5 R A i, s 2 Db (0 A B A B AT
— equality TfJ. W R HAZ R IIX — £l %KY (at.
a2) LREHAT T BRI IX o F5 K5 I 3 XA sp_help i T A1 HY
Y o

select * from HA2 where al = 10 and a2 = 20

QUERY PLAN FOR STATEMENT 1 (at line 1).

| SCAN Operator

| FROM TABLE

| HAZ2

| [ Eliminated Partitions : 1 ]
| Table Scan.
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o X s

FERf A 15 0] DU A7 20 X, 2 DXABURE o) R 4 3 B2 A o
Adaptive Server 73 X 4} SR 7 X B KRN S P RN b . 3
ZIEBAT 4 NI EIER, XELA X RN 20 20, 35 AT 80 L.
I3 EIAERA KN R (20 + 20 + 35 + 85)/4 = 40 1. F K X A 85 1L,
DRI 0 DX AR 14 85/40 = 2.125. R Tr X4, $AT 3F4T 4140 10
A 5% B K KT R T A R . S5 00A R, JE T H0 I 2 X AT
R AR R IE, XIS R TAEREREY v LLAE — AN TS5 s Fl ot b
N, A E T e B R XA SETERER K, X
Pl A SR A EAEFHERN, e e B R s AF
Fi T join #4E) . AEMRTEALT, AT R R EEE .

ST sp_help 1T 7T 4 X 1944

sp_help HAZ2

name type partition type partitions partition keys
HA2 base table hash 2 al, a2
partition name partition id pages segment

create date

HA2 752002679 752002679 324 default
Aug 10 2005 2:05PM
HA2 768002736 768002736 343 default

Aug 10 2005 2:05PM

Partition Conditions

Avg pages Max pages Min pages Ratio (Max/Avg)

Ratio (Min/Avg)

333 343 324 1.030030
0.972973

o, MR systabstats 48 H sk LT AIH A2 X AP TTED

WA DA SR
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ERHARFHITET

BACN

iz

184

1

Adaptive Server 23 7E LA & DL PR AT IS 4T A if) -

HAEAAL, TIEMIFAT VT R 3R Ak
A A A FVEE R, -

select * from RA2, RB2
where al > bl

P (RN A AL, ORI TIs T &l
X4 JR AR SR R 5 MU H 7 e A1 4
FETCVE P IR ES 1 A A B0 T R AR 5

WHEAT WA R TAEERE AT, AT 51 3K 22l b v R R
exchange 1& 545 T A 16 AR R4

T, 2 A R b 2 exchange 18 545 BT K) AR HE
P, ARG A WA T AT R gn 3. AR AT RIE X,
H U exchange 185 AF Af UEAT RS, AL AN AT DL, REEEIR X m] LA
A 7 AT T PR

FAT AW TR T EAEORAE — DN AR TAERERE RN A feistT . Wik
WA R TAERE T, R DL AT B I B gm e Ay . WZRoeik
TR, A2 T IR AR RO Y AR T R

‘el Ik DU B A7 USE I H
Adaptive Server 32 HF H AT 5B 4 128 DA T 2 1) A A«

B B select £514), {H selectinto. alter table il execute immediate £&
HERAL .

Mg R, {H select into £ alter table £xif] 53 4h .
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WA FNEIREITH AR
Adaptive Server $&{It 1 PRI IR B B A F R (1032 47 3 i 2«
o KRAIEATHIHAEI, {HH] set process_limit_action FJ LA 1F kAL B ER

JU
o RAIZATIIREE I H. showplan 2T,  showplan 54 H 18 25 1) 25 1]
.

{£H set process_limit_action

i set a2 FF) process_limit_action &30 7] 7 £ 1 B A7 1 R 25 01 W 4708
FEI AR .+ process_limit_action ¥ & & “abort” I, L5
TR AR, ) Adaptive Server B ic kAR 11015 JErp R A,
# process_limit_action % E ) “warning” I, Adaptive Server i 34
% 11014, AEAHAT AW . B, TEisdT BRAE A, T i a2
AR

set process limit action abort

T RS H S TR AT AU 11014 FI 11015 BTRAEIIEL, W) LU &
Adaptive Server i ] {52 (0 20 vHRIACE AL O A g o R RS . A
BRI VP IS AT IR 2, TEATH -

set process limit action quiet

WS (SHFM: @) T set.

{£H showplan

{# F showplan i, Adaptive Server ¥ {EIz 1145 & AW HT BN iZ B E’Jﬁt
ertRle AR A RIS FEAT AL BRI BT T IS AT AL, showplan 43
SORILE R, IR AR

AN ADJUSTED QUERY PLAN IS BEING USED FOR STATEMENT 1
BECAUSE NOT ENOUGH WORKER PROCESSES ARE CURRENTLY
AVAILABLE.

ADJUSTED QUERY PLAN:

24§ F set notexec if,  Adaptive Server N BAT &, FIHEMAS
WoRIsAT IR
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BNEITHR A RO W] BE M

Fr A DB AT AR K, R RT T IR AT B  CAEE R E. A
e, A DU AT I KRG 0 TAERERE S, 5 R i sl B A
KB I FFAT AT«

set parallel_degree, WX IFATE W ESIHHIRE], T

2K parallel 1 Fl parallel N F1), 0 PR Hl#5-ANE A48 H 10 AR
B> ARG SRR DI AT BT IR, VSR U Ik 25 A S TR R 1 FFAT
EJGENmIFIXETE. 30 (Adaptive Server % T-fif: iTFE)
1 sp_recompile.
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A#A 4 Adaptive Server H A A S .

S itz
N 187
SR AT AL B 189
Nl 192
i R AE & 198
BEik
LA EEE DBMS M i I E 2 —. eIl R BAEAMHEDN
KEHds, Hpahs.
e —4UT IS s ME . BeR(E SFECPIIE
5 & A ULRC AT VB
HEgi R
TE SQL 1, A EMHESEE min(). max(). count()s sum()
F avg() LA K group by Fil having T AT . SQL 15 5 Al Sy F 4
BB, R oA A M fr i 454 select-project-join (SPJ) £ 1]
Vi T IXPIREE A Ab B
select rl, sl
from r, s
where r2 = s2
rEES EREESLT, SPI 4R group by TAIERERT M, KRG
select THJEEG RSN H TR . EWSE XA AN 45
RAT:

select rl, sum (sl)
from r, s

where r2 = s2
group by rl

TEREFIAMR RS BRI 187
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fERRE AR AT, BEAT group by 16, HEAS SPT S RELNIA] - select 111
EERBOES DA B E R AN RAT

select sum (sl)
from r, s
where r2 = s2

BRSO N R Cn BTl S &), RGN
PARG 7 sCHAT RAC B A . 150, AEARMUE X REAS R AP BN A 1
REA T AR AR, RJA R AT e AT AL B, B4l A s
ARV E R A E R

TS ] Hicth B AT 3 [ [ — 45 AR I A2 R 4 26 %) ik R AR &
BT M) SQL RS o IXEEA M 8] T Adaptive Server X £ (1)
W BN BIAT B RARR B 5 e 4k

select rl, sum(sum sl * count r)
from
(select
rl,r2,
count r = count (*)
from r
group by rl,r2
)gr
14
(select
s2,
sum_ sl = sum(sl)
from s
group by s2
)gs
where r2-s2
group by rl

select sum(sum sl * count r)

from
(select
r2,
count r = count (*)
from r
group by r2
)gr
4
(select
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s2,
sum sl = sum(sl)
from s
group by s2
)gs
where r2 = s2

PR A Rl SRR A FROFSE 7 PR B, TR LRI K.
AR T SQL #HINI ¥, MR R AT AL T X RERY 2516
KONEAFHEPF

MAE WAL (QP) IR, AT R RAE, X £
P REFAT T EE M AR AT .

« EREFINEAESHE. SREaMLL, REESITHER, B
WAIURAT 73 N —ALA RESRIMAL I AR B 45251 W OL T, IXEWAE
LS HE e B PR T AR = R R A E AT AT FE R HE I o

o AEREDILEINE AT (A EAs) B B NS S AT R S R
R AT R, JF Bl B e AR A i P e

o FEREIEENIEEAT (NERSEE) N B AR AT AT
FERAE PRSI RT, TR B m i A A i P fE .

o RUPIPAT B A A AL gD AH I AN SRR HOR B IR SLIE S AT 1Y
T, ki R A R RE .

o AP EATAR D AR AL, S m] D 45 R AR
NI AL

< hiTesad B, MEGEDAVIHEND . RSN
JETER BRI fEbr e, WS I
17, AT min B max, TGV IR BT .

o THRDA BB MR R A T BATIR K

A Naive QP SCHUW] # SQL A ¥ brifE iR AL S Is AT &
TIHAW SPY i r 2 bo SR, A7 SEARE o O/ B A (1 SOF
RVFEEG AL TR HEAT M P I e

o BRGNS, DISCBURIE S (FROUBUIREE S .
o CRERG I ERIEERTT A, SCIERE S (FROUTHIEESD .
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M SRR AT B T RIEE RE T A7 AEAF IROR I 22 57 . BUMRAR G mT LA
WD RIS R IR, 00 A SN AT AR B (DQP) i 7 5 4
o BESRR/NIy REEOT R AR 1Y Bl AL i I T4, MM 5dfik T DQP
MRS TARSE QP 1M & 1 - 2k A

Adaptive Server 15.0.2 & 5 i FR AN A vl (O SEBARIR AR &, X
WRAG XTI AT SEM B AR &
PR A v B 7 B & 1 QP 52 -

select rl, sum(sl)
from r,s

where r2 = s2
group by rl

B 6-1: BEHEGHTTITE

GroupHashing: r1; sum(s1)

i

MergedJoin: r2=s2

AN

IndScan: ir2, r IndScan: is2, s

5 1(r2) M s(s2) ERATIIAR GO T “r2=s27 5 IFERITH 10
oy EAWRTE, MNERPITR T B2 4.

WAL A MBATIRNER S (CWIRA i FHEz) 242 #2772 B,
D BRI AEHIRAER B EH SQL £l -

select rl, sum(sum sl * cnt r)
from
(select rl, r2, cnt r = count(*)
from r
group by rl, r2

) as gr
14
(select s2, sum sl = sum(sl)
from s
group by s2
) as gs
where r2 = s2

group by rl
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B 6-2: RIBERIBRERE S ITH

GroupHashing: r1; sum(sum_s1*cnt_r)

'

MergedJoin: r2=s2

VAN

GroupSorted: r1, r2; GroupSorted: s2;
cnt_r = count(*) cnt_s1 =sum(s1)
IndScan: ir21, r IndScan: is2, s

PiANBUL GroupSorted 32 51 FF A Aty 4> 4151k 43411, GroupSorted 1851
AT T RN (B T RS MBS EIRR b T 1T
1], X B

+  group by FHJHI 44151
o WA HH R i BT A L A

HECE TSR AT GroupSorted IZ25H A, FiI XA Bob 4006} i A s
SHABEAEHE; Rk ir21 REI4E ¢ (r2, rl) Z b,
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SRR AR G (¥ 55 B A Ui IR 7 ) S DR L A2 Y, e e A A iy
LbFE (DQP) %3, Horb, LA OLTP Al S ¥ /E Adaptive Server
by HERD B R4 2% (Adaptive Server B ASIQ) |

DUR ML v 0T 1) s S2 R R 45 (DSS) B FE P HE %) ase_tab HH A HE
Adaptive Server £ 1ZE W Vi i), IF H VL@l 4114 ik 55 (CIS)
proxy_asiq_tab X ASIQ ARk4s 75 b R g s s St AT i W v 1l o

create view v(vl, v2)

as

select al, a2 from ase tab

union all

select ql, g2 from proxy asiq tab

DSS R HH 27 20 J0H 09 o A XAF P, K5 union-in-view K EHL R
MEWPIFEAR, FHERSHEHES:

select tl, sum(vl)
from t,v

where t2=v2

group by tl

AT RS AT )G, B3Rk DL N IS8R H
#6-3: SQL ZHHETS

group:t1;sum(v1)

'

join:t2=v2

A

t union

P

ase tab proxy_asiq_tab

tF b RS CTS AREER, ATLL CIS 2 H & 1 T FE 1 4is A K Ak
JE I P BOF I RE Y miAR I TR R B
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HF6-4: XMEHFCIS 1TH

/ | \ (| ——| ASIQ \
GROUP "select
- o . ql, q2 - - .
* ASE from
asiq_tab"
JOIN
' -

scan:t uniong

A/\/l’\
scan: scan: ‘
ase tab proxy_asiq_t scan:

asiq_tab

. /

EHLHIZ BT L& IR, SRR AN Py s Rl i CIS 2%k 3|
Adaptive Server Ui, 5K T Hem MM HA; ook, A EHISE T K
(2 ASIQ 4 4L
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B 6-5: FEEHIRBUE

MR A E S0, 7E ASE i 56 ik
Iy

HR)E AT
o FELIE > 2 T 4
o 7 AL o> A AT D) 4

Scan: ase tab Scan: proxy_asiq_tab

AT EL432H, {E ASIQ ¥
« ASIQ fFHIfr
o P/ 45 BRI

HARNG DU N, (RIS BRI, A2 ASIQ st AT 4, PrAA R
g 5 A
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H6:6: FFENELAEHE
R AW RS AESLSE 4

DR B TR SR el A

group

Scan: proxy_asiq_tab

Scan: ase tab

TR TR SRR AR 70 2

FESCRBIT, FEZHR CIS ARBEZ AT WM 54T join A union. T %%
ks 2 2042 join Al union F, ML AL 5
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TH

E6-7: BRES
group
]
join SRR S

R

Scan: t union

Sl
/

group group \

v Y |

\
AN

Scan: ase tab Scan: proxy_asiq_tab| /

N
~
~
~ _ -

BAE, 45 CIS ARBEEAHAR . CIS JZ 1] i) ASIQ K3k O o 4 i & if) i
(Rl A5 .

e
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E6-8: BIFMESHRECIS 1T

4 ASE §>

select g2,
sum(ql) =
group / from
asiq_tab v
group by g2
group
scan:t union *
. = scan:
ctdCcamm : t b
gr:up @ SIQ 3 K asiq ta
Scan: j
K ase tab J
DSS/DQP LEA AT IR T S AT B 22 HIE A DSS & v AU B LA A7 R e —
ARk B, AN LIEGE RS DSS/DQP g — M LK) DSS/DQP

i R
o UMW R R ARMER RS, AR AW I TP T R A A
o KPR AT, UK R )& SR N AR P AL BV FE Y
R, LTt P i Ab B,

BT = DSS AR Ed RG] & H T DQP, RERE NI AR, (BRI A
P RE RS M AR TE % DQP 17 mi 2 (A& R 45 2R .
PRSI b a2 AR | THR A B At fe. BRI SEG R
AR UL, BT AR AR & nT fE T DSS W HFE P o3¢ & Adaptive
Server HIVERE .
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198

BUREE 2 R i Er i A B e . 72/ IRIRRAR &I, e 7E SQL 4
o EIEATAEAT S e A ARG R Al o F SRR T RIER & 1T,
IF A RE P BEAT T B 5

B4 & H1 advanced_aggregation L ALRE BB ], S5 O N 7ERT
ARACHAR AL TOCHAPIRES, 1H allrows_dss FR4E, 7RI HAzr, it
BCEATAIIPRES . WIS AW, R SRR & okt
HEEE N H AR sk {E .

i, RGO EJR

set advanced aggregation on

FEA WL LR -

select rl, sum
from r, s
where r2 = s2
group by rl
plan

" (use advanced aggregation on)"

(sl)

B, AR HERCE N allrows_dss, W<sBa8 HBIREE S . 72 1

B, g RIAE AR 20 A allrows_dss:

select rl, sum (sl)

from r, s

where r2 = s2

group by rl

plan

" (use optgoal allrows dss)"
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HERRES

PRI Y, (LM PRI 0 T A A5 A 1L
SRS T4

showplan &5 % H :

1> select rl, sum(sl)
2> from r, s

3> where r2=s2

4> group by rl

5> go

QUERY PLAN FOR STATEMENT 1 (at line 1).
STEP 1

The type of query is SELECT.

6 operator (s) under root

|[ROOT:EMIT Operator

|HASH VECTOR AGGREGATE Operator

GROUP BY

Evaluate Grouped SUM OR AVERAGE AGGREGATE.
Using Worktable2 for internal storage.

Key Count: 1

|[MERGE JOIN Operator (Join Type:Inner Join)
Using Worktablel for internal storage.
Key Count: 1

Key Ordering: ASC

| GROUP SORTED Operator
Evaluate Grouped COUNT AGGREGATE.

|
|
| |SCAN Operator
| | FROM TABLE

[ | r

| | Index : ir21

| | Forward Scan.

| | Positioning at index start.

| | Index contains all needed columns. Base table will not be read.
| | Using I/O Size 2 Kbytes for index leaf pages.

| | With LRU Buffer Replacement Strategy for index leaf pages.

| GROUP SORTED Operator

\
I
o
o
I
I
I
I
o
o
o
I
I
I
I
o
o
I
o
o
]
o
o
I
I
| | Evaluate Grouped SUM OR AVERAGE AGGREGATE.
I

I

I

|
| |SCAN Operator
| | FROM TABLE
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| s
| Index : 1is21

| Forward Scan.

| Positioning at index start.

| Index contains all needed columns. Base table will not be read.
| Using I/O Size 2 Kbytes for index leaf pages.

| With LRU Buffer Replacement Strategy for index leaf pages.

(2 rows affected)

MW ¢ s FIEBPAT REEGE, A AR A H T
B hash vector aggregate I8 5 7. {HJ&, r s ({414 L1 group sorted
BHEIIA R —H5 ETIITBIRES .

Y advanced_aggregation 4 off I, T XIS 512 H 4T group
sorted:

1> set advanced aggregation off
2> go

1> select rl, sum(sl)

2> from r, s

3> where r2=s2

4> group by rl

5> go

QUERY PLAN FOR STATEMENT 1 (at line 1).
STEP 1

The type of query is SELECT.

4 operator(s) under root

|[ROOT:EMIT Operator

|HASH VECTOR AGGREGATE Operator

GROUP BY

Evaluate Grouped SUM OR AVERAGE AGGREGATE.
Using Worktable2 for internal storage.

Key Count: 1

IMERGE JOIN Operator (Join Type:Inner Join)
| Using Worktablel for internal storage.

| Key Count: 1

| Key Ordering: ASC

\

\

\

| SCAN Operator

\
\
\
\
\
\
\
\
\
\
\
| | FROM TABLE
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r

Index : ir2l

Forward Scan.

Positioning at index start.

Index contains all needed columns. Base table will not be read.
Using I/0 Size 2 Kbytes for index leaf pages.

With LRU Buffer Replacement Strategy for index leaf pages.

FROM TABLE
S

Index : is21

Forward Scan.

Positioning at index start.

Index contains all needed columns. Base table will not be read.
Using I/0 Size 2 Kbytes for index leaf pages.

With LRU Buffer Replacement Strategy for index leaf pages.

|
|
|
|
|
|
|
|
| | SCAN Operator
|
|
|
|
|
|
|
|

(2 rows

affected)

AR XIEGERPIRES

1>
2>
3>
4>
5>
6>
7>
8>

TR B A A N HE PR, DA P2 38 B MBS T B A
HI3E T GroupSorted HIFHIREE & 1% .

LM PR A v e 0 A 14 2R 2 ) RN ) R e (HAE RS AL T, T8
R AR & 25 AR T RS AR T Rl o ZEIX R B0 R, T LR F vt &)
RSB A o AR 1 advanced_grouping A AE{# HH LS
Xl W, KRB G BT R

e BRI RE, g e e (i1, r2) ERAERTL HFH oK, (HAFR
r1--r2 fE X 73X b, WL ¢ SRR 2 KO R fe e v R, e
AR AT

select rl, sum(sl)
from r, s

where r2=s2
group by rl

plan

" (group_hashing

(h_join

(group hashing

HEEFIAM RS EiREMMEK TR 201



RARRES

9> (t_scan r)
10> )

11> (t_scan s)
12> )

13> )"

14> go

QUERY PLAN FOR STATEMENT 1 (at line 1).

Optimized using the Abstract Plan in the PLAN clause.
STEP 1

The type of query is SELECT.

5 operator(s) under root

|[ROOT:EMIT Operator

|HASH VECTOR AGGREGATE Operator

GROUP BY

Evaluate Grouped SUM OR AVERAGE AGGREGATE.
Using Worktable3 for internal storage.

Key Count: 1|

|HASH JOIN Operator (Join Type: Inner Join)
| Using Worktable2 for internal storage.
Key Count: 1

|HASH VECTOR AGGREGATE Operator

GROUP BY

Evaluate Grouped COUNT AGGREGATE.
Using Worktablel for internal storage.
Key Count: 2

\
\
\
\
\
| |SCAN Operator
| | FROM TABLE

I | r

| | Table Scan.

| | Forward Scan.
| | Positioning at start of table.

| | Using I/O Size 2 Kbytes for data pages.

| | With LRU Buffer Replacement Strategy for data pages.
| SCAN Operator

| FROM TABLE

| s

| Table Scan.

| Forward Scan.
| Positioning at start of table.

| Using I/0 Size 2 Kbytes for data pages.
\

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
| With LRU Buffer Replacement Strategy for data pages.
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rl
1 2
2 4

(2 rows affected)

MO R AR 0 ST A BRI R SR B £ 15 v RO
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% 7 & E=HIpik

AREEAIE T A WA PEEIR,  TXLELEITORT 5 0 7 A0 Ak PHLE O 1R It
¥y RGN 1O RANCLK R T DR A7 SRS (R %

£ 75y
R AR 205
5 A VAL PR A 213
i R R RN 214
T e A AL BT 3 9T 2% LR (1 R AN 5L 215
Eishachients -Gl 216
i 7€ UK 1/0 K/ 218
Fi 5 v G A1 221
eI VO Rl A7 S 222
S HEmRS 223
Jo FIANAE F & et 4 226
Je PRI 4 ek P60, 227
PRI E B HL 228
FE AU AT B R 1L 230
T NRMIE R 239

FARM AR AR

Sybase i, (EMEHIAF NG TRZAT, M (iR
Y BEREARD o %R A B RSB AR A B AP A

NN AR A, R IX B R e % L1 #8578 55 1 Adaptive
Server Fr AN ERAH M ISR, WERAT AN Y, nIRE S0P BRI Ak
BRI M . N T I AME S s m A NS e, abny
RS A R MR

KEZHNEDF,  Adaptive Server 3& T~ FF 44 1) 5 2 £ v AL B 4% T )
WA TR HE, YA EEA A A R T RIS R R
MM RS BOERE T — NIRRT I, 80 2504 ) 2 (1) 7 )
Jride AR EA, #nT LLgE AT b i il o
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EELFHINLEFRE

UEAk, FEREATIREN, SR AR EENUY . VO Ko el ek 2
A7 SRS AR S5 mT LURI Y A — BSR4 I TR Fi5 5 i A 2l Uy 1) 3¢
W, AN DA REAT TFAFAR K (0 BT IC B

Adaptive Server #&{It T A s Al YL AL i) TR A 5~ 6), DAL B4
PR AT AL BSR4 A U R R e A A LA

AR AR T XU S R R . WIS iR kTR AN RE
TR MR PRIX L) L, 15 55 Sybase SR SRR TR

EFSRRRHERZE

206

sp_options FCVFIE T A LA R &0 2 R A AL FE 7 R
* set plan dump / load

*  set plan exists check

* setforceplan

* set plan optgoal

*  set [optCriteria]

* set plan opttimeoutlimit

* setplanreplace

* set statistics simulate

* set metrics_capture

*  set prefetch

*  set parallel_degree number

e set process_limit_action

* setresource_granularity number
* setscan_parallel_degree number

* set repartition_degree number

sp_options H] 2] sysoptions ME %K, ZRAMH R set LTI, HIH
) K H R AN R4S BB K5 B . sysoptions I8 A & A $RALAEAN LI (1 1
RN SNE AL
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sp_options &N :

=

sp_options [ [show | help
[, option_name | category _name |null
[, dflt | non_dflt | null
[ spid] 1111

s

show — |t BTG 3R 00 A 2 R (E AN S (B, T4 S8 ) 2R ) 3k T
. R TR E IR T4 Y sp_options show £ [f] 5 1 7~ BAAN TR T )
METMEMEA . BT LIRS 1D, HRe s AR A A
WEED, &R EA R B AR W & IR,

help — ‘E7n HEME B I K AN S E01) sp_options 1] 443 21| AH 7]
FHEAT R

null — R A E A LI

dflt | non_dflt | null — K7~ 2 B HAE S B G, &2 2R Af
RSB B B AT

spid — fRESTE ID. I &1E ID AL e S1hRE.

(B S TN TN KW AR O s R TEE 1A

sp_options show
Category:Query Tuning
name

currentsetting

optlevel
ase default
optgoal
allrows mix
opttimeoutlimit
10
repartition degree
1
scan _parallel degree
0
resource granularity
10

defaultsetting scope
ase current 3
allrows mix 3
10 2
1 2
1 2
10 2

outer join costing:outer join row counts and histogramming

0

0 7

join duplicate estimates:avoid overestimates of dups in joins

HEEFIAM RS EiREMMEK TR
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0 0 7
imdb costing:0 PIO costing for scans for in-memory database
1 1 7
auto temptable stats:auto generation of statistics for #temptables
0 0 7
use mixed dt sarg under specialor:allow special OR in case of mixed .
0 0 7
timeout cart product:timeout queries involving cartesian product and more . . .
0 0 7

(81 rows affected)

HRVEMEE, 130 (Adaptive Server % T-fft: i) .
ATAR] ] #68 w] LA 1) sysoptions:

Ry DM 25 i Ab Bl 4 50, SROE TR B, ) e] DL i
BN R A N 25 KA 1) sysoptions:
if (isnumeric(currentsetting))
select@int_val = convert(int, currentsetting)

else
select@char_val = currentsetting

15 % sysoptions fTELNME B, 1520 (Adaptive Server % Flff: &) .

WERLEH
AT, Adaptive Server AN —26 5 P GEAH C AL RE 7 i
T set fr 2 i HEAT. BTA G HIZ LR P s s, Rt
ﬁ?ﬂﬁ?ﬁﬁfiﬁiﬁﬁ Adaptive Server I}, . Z0E1T KT N R F A%
DAL B ORI, AN £ DR S B 4Ty 3R 2

Adaptive Server RVFIETEA)R (W, TERSS#h ik LSO Fasil
GNP EAYON . J3 X LT SOl V2 N AR P i Ao PE g, (H
Sybase £ AT B 2 P BRI

i @@optlevel 4= )5y % B 2 TR BN LA -

select Q@optlevel
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A E AR P4~ Adaptive Server RAS Frid F FIC AL TE Bieidb AT 2H R
R T-1AH T XL

FT7-1: EHERF
SH

A

ase_current

JA 24 S BT B R T AT AR 5

ase_default

ZXFH B 1503 ESD #1 RAS ORI BT A AR AL R 7 50 24

ase1503esd2

Jei 11 15.0.3 ESD #2 A J 22 i RRAS (¥ B AAR AR BE 24

ase1503esd3

U 15.0.3 BSD #3 JA B 2 HIRSAS 1 (0575 AL R P 3

AL, LRG0 4140 T8 ARG
FT7-2: REGATEBILUFH

®’E

AR

cr421607

Y HF NULL=NULL & R4 e

cr467566

FVFI G RIFITE ) a2 A7 — i TAE

cr487450

G distinet £ 22 RANE AN L ERL AT

cr497066

L isnull (S BORHEWTILR] 4 25 1k

¢r500736

SCRFG PR LS I P 1Y) nocase HEFF Y41

cr531199

SO ARE Y5 B T B R IR I R

cr534175

wfirfg, DO RIRE T A K group by TAER

cr544485

4 distinct #4107 A HIE LB ARIC N SARG

cr545059

Il D 28 XA LSS LA HE A

cr545180

WERAAAEAT RG], W S AEAEH] SARG 15 0L R
T A

cr545379

SR S BT IR 5 1 B i Ak

cr545585

78 A CPU FF T K

cr545653

Y A R G M DA T AN AL

cr545771

3 2 RSNE AN R T4

cr546125

SEVPS e ST ORI AR HEAT AR 54

cr552795

THBREH AR A ) A B T AT

cr562947

PR S Bk

data_page_prefetch_ | 8N ZR 54T i 2=

costing

mru_buffer_costing

HEEFIAM RS EiREMMEK TR
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210

Jri H ase1503esd2 I, K4 ja HIX S A 2 o 46 1F
F#7-3: 1E{Tase1503esd2 EHEIH L FHE

wE i
cr556728 8T /NRZ R I FE R
cr559034 B LA R R G A, AR B R T

i

allow_wide_top_sort

SVFTRERHEF#E ) max row size

avoid_bmo_sorts

5ot O T2 D B R AL RO HE

conserve_tempdb_space

A R 8 I s P T R

distinct_exists_transform

F distinet #5304y 2%

join_duplicate_estimates

St G B T AT

outer_join_costing

SMEFAT IS E T E

search_engine_timeout_factor

A% select T AJFT TFEbR A & B AL B AR K
i i)

timeout_cart_product

WA R LRBIURGELL 5 SR AR I 2.

& 7-4 B H T 485 H ase1503esd3 ¥, ase_current I )5 H LA 414
F7-4: FiTase1503esd3 # ase_current 5/FHIE L FAE

w’E

AR

auto_template_stats

e e D N RS,

use_mixed_dt_sarg_under_specialor | fRV4E in BY or #1| ST VRS B2

SARG i I35k or

BAETEOL R, BN TAEHPIRES -

FT7-5: REEHTEFAILEUF I

wE AR
full_index_filter TR AR A o 42 SCR 51140500

no_stats_distinctness RTFEEME, TARS g E R

A LUR 5z — BB AR A 403 -

LR gk — 181 set plan optlevel B AT 2 ik KIS 0. X4
SR E M A Adaptive Server 24717 A 2 i FCAS IR BT A oAk o8 4«

set plan optlevel ase current
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o WFEAANE S — {d ] sp_modifylogin % B & s I 220
sp_modifylogin 2 1 I FH 7 1) 2 A A7t ik R ok s SUARAL il - 510,
R A FE LU H ase1503esd2 fLib 2, {HAEH] cr545180
A ) -

create proc login proc

as

set plan optlevel aselb503esd2
set cr545180 off

go
T8 AT LK X Be A A B WY TR 85k o X 23 login_proc I
I HT-H 7 joe:

sp_modifylogin joe, 'login script', login proc

o TEJRS 28 — i sp_configure “optimizer level” 2334 5 ¥ B AL
. X485 ] Adaptive Server 4T RRA 2 Y I FTHE DLALFE P 3 24 .

sp_configure 'optimizer level', 0, 'ase current'

o LB — (] optlevel BT R B EALAL LN o MR
230024 R)E F Adaptive Server i RRAS Z 1T 1 BT A AL FE P
il

select name from sysdatabases
plan ' (use optlevel ase current)'

o TEAEH set iy A M 1A — A set dr A T O ET IR LA RE
P4ttt o ARACRE P 4 F o8 ChorT B vy — S AT I IO PR RE, TR It 2 PRI
He B rEae. Enr DOl RS (EEEE R N
PACFE PP S ) R 3RAS TE 41 A M BE » Adaptive Server % CR % "5 3%
TN YA R A0, T B BT AR e B e st i
TR . ] sp_options W A M HTARASH A HIE I F1 3K . 1X
2 J3 ] CR 545180 Hf AL 44

set CR545180 on

AR B MRS, Adaptive Server &R B LLETHIAGAL S0
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AL FIZET SRR

3t sp_opt_querystats RGLIEFE, AL #T Adaptive Server MLALFRIT
A2 B A T E IR S e O A v E R IR B R R . e A AT R S B
AT IR 1 UG R 2 75 52 Adaptive Server AT 2 1) 7 20 L A
BRIVERE. TLRFIa Tk A R T AT T

sp_opt_querystats % H AL 55 :
showplan A=l ) £ ) oK)
Je T ERERBR ST TG
set statistics io A= B A I /O 15 3)
BEXS AL TP A HOATATT 2 4k B i D 1 G5 S
AR b S AL T R4
FHALACFE 7 T S0 S v R TR Ak
EER KRl
PATHIREE (Bltn, R noexec) N ) A i) 4
set option show A= B 1) 755 11 1) 12 12 S5 A7
set statistics time A= 3 £ P AT I 1]
o HATEWG, set statistics time A5 il H T 1) ST I T8

%% Adaptive Server Bt E #iE1T sp_opt_querystats
1 %% Job Scheduler. 52 W, {Job Scheduler F 57 ) -

AR X REZORISE RN 3) Adaptive Server.

2 ik Adaptive Server K44, 15 EIRG4 ARG EHNHD)

Adaptive Server:

sp_addserver server name, local

3 1847 sp_opt_querystats {JATAT & s AR A UHAT js_user_role A0, Jf
H gl FHHEZS 04 % 5% Adaptive Server.

sp_opt_querystats 7 2 sa_role:

grant role role name to login name
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4 1F loopback IR 45 %% [ IZ4T sp_opt_querystats [T H P G 2 A1

LR
sp_addexternlogin loopback, <login>, <password>,
<password>

5 Sybase @ maximum job output [{E & A 1000000, LAAf{R
Job Scheduler AEWE A (1 20 (K1 TG 2 Wikt

ERE Wi sp_opt_querystats FWTHIHH , 11 I maximum job output
HIE . B INMEAEAS 25 TH FEALA MM P2 U5 o

iZ1T sp_opt_querystats

1 B js_user_role F18 3% 4 B 5k Adaptive Server. 11T sp_opt_querystats
SMTEH (2Wi{E LA [BEGIN QUERY ANALYSIS] FHiEFF4A, UL [END
QUERY ANALYSIS] 45a) .

HHEN

sp_opt_querystats "query_text" | help [, "diagnostic_options" | null
[, database_namel]]

(ZEUE

sp_opt querystats "select * from pubs2..authors where
au_id = "172-32-1176"

HBW (ST TR .

HEERIERIERF

Adaptive Server 7t VFILIAE PE LA RS 7 1 SCACH G fr 4 KI5 L
AL

o R RIT
o FEERALAIYIE] RN R R R
o UIRERPHE RS

. I/O j(/J\
< JMTE
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15 ELESE LRI FEMT/F

FFEE LT, A AL BERS AN R B A v Rl AT, A AL PRSI T
RILE Bl THRI TS RY s, DR 0 ZE A 47 o B e T ) T4

WAL TR 2 T e 2 TR k47 AU

R IERNT . &5l VO K/ R IEE AT SR 2, 15 statistics io /1
showplan Z ZSI\ A4l 5 Air A 45 A, 1T 35 B A8 Al o 1 v b 2 28 A 3
TEREI LA

BE VISP AR U] R IX ek I, AL, AT
RITREF A G A, i Hoo) e P EEREIR 2 . W RAERE I N RE P A
IXEEETH, iR A AR VO Gk S E v REH .

XL TR PSR TR AN AR DAL ) R 00 i
PRI7k

B EEEPRIRIGF

214

Adaptive Server W JLAGIESINT UL KAR BE RS> VO 2GR, #
WAL BE A ERE T 5 select iy 2 I from R FINT FEAUCHL . 45 %L
9 Adaptive Server 141 H BT V5 1) 2538, W5 -

set forceplan [on|off]
WAL BE A AR A RS R R I AL VT M) 7. W ERAS A forceplan Ff45 &
VERRIY, 0P i b B n AR AT AR R 51, AR AN R %
LR, A5 W) Al R TCVEM A RG],
QR I e A o T AR PR SE A i A B S R IR PR AR B, A
T LIS R i A A PR R4 B T B . 4 Il AT set statistics io on Jf
EE AT FH AN H forceplan IX PR APE &L R 1K 1/O, K656 538 il AT 1 55
JEAIRA T VO AU
i FAL H forceplan, 1 (IBIAT I g 4k 4 2 W AL HE AL 56048 H forceplan [
VR IE FE AA)  E TR A = PR RE
0] AAEAFit sk F2 19 SCAR 444 forceplan
set forceplan W B FI AT BT, A SRR, B H T e i
RN L sl DAAEIRSS d oo v A8 A I
o USRS EOER:. FHEICE, gk i -kilte
s ARG ERIN TR R A,
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WS 12 5 “OI2RAEHHZ R 128 226 TR )R HIAZEH &

FEIER .

S T A T L L AT DL AU«

o RHWREAS SEUTEIM KK A . UHZ&H statistics io 78 Al AT A AE
H forceplan #1300 7843 MR A 1

o CEWREIMTYEY . UA0E WIS A AL HE forceplan 1A IR Aig I R
BEAR, BEASHRCA R Adaptive Server # A BESTHBRE A H R 5|0
IR, DRI, RSB RCAS I, S NAS A0 H o i A Ao R
PP i

7E1§ H forceplan 2 Hif:

« a7 showplan (K% H LA E & M 4 U 7 AT H TR 518
o {§iHH set option show normal T e ALY a] 7,

+  XR51IZ1T update statistics.

] update statistics iy £ "HRIE R 5 IR T AR R S HAN N
SitHE R, THERGRIIHE ML RS,

o ffilH set i show_missing_stats on T & 7] At 75 2405 BN F1) .

o IR AIEE AR VU, 1 set table count, IX ] RESY AR AR
DAt Y

HS WA 215 TR “fiE e AW AL PGS P 5 B IR AR

HEETRLEFTEENRITE

75 15.0 ZHICA Y, Adaptive Server 38 i 5570 % 1 — 2 DURHHEZ LAk,
B, 15.0 MCH m AN A AL A BRI O — A DR RS . A, B
WRGIEEGIN TN, DUs e By e 2% 2 e, A
FJE TR set table count 15 B T3 9R F M 28 5 | B A A IO AT AR MU 7 »
DILAERR SR AR IN I, BB e W B Uy o U R A BE A4
BRI BRI I B P ARSI FL N, AL set table count 4817 1
MR HL, X2 R 2R 5 | AR )R ShHE IR 2% R8I AR T Y o

Adaptive Server {5l £ 1% [ — RPN RIGHSIRIELERE, (HinR
REPRBE L AL 3 TARBCFRERINUT, W] [N H] set table count 14
JIEAHHEZIE

set table count int_value
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5E M 0-8 5 HRE{E N 0.
B, # B BRI, TEH

set table count 4

TRNZABIN - 23 9d /b A AR BE 88 2% L& BT AT T RE ISP OBl . 18
EAf 5 TN 390 IR BRI 18 PR B2 8 8 D0 A 2 3 P 0 B 1)

PR — /N, MO BRI N I, (KL 30
WGP 144 T 2 E AR R AL IR, L3 i) sot table
count, AR & L8R4

VSR Al M BG4 DR AL R0 B T, L3
FAS T ot R T A P B 2 VAN PO T A 72

FEORAFA G R {4 LU A AT I

1§ ] statistics time #7543 H7 R & BE A 1), i 1] statistics io A8 56 i3k (10 & 4%
GG A2 A5 sk /D W B2 4 1/0 6

L R KGN table count 23 HEERENLAL, (EH5 5 HI CPU IR ) 5 n 2 178
PR, W ES Y from 0], 4% showplan it RR 13%
FWPARE R, U forceplan I&AT % A if]. BHORRHIBIATVERELES H0)
AR 90 R BT RS R U e 757 T 2 ek e

# AT LU select. update 1 delete T5f) 1 [ (index index_name 1-f)K &
EHTAEWKERT . Wl fis e R4, sl EifHidT —R&H
:Hﬁ o ﬁ%?zj’g :
select select list
from table_name [correlation_name]
(index {index_name | table_name } )

[, table_name ...]
where ...

delete table_name
from table_name [correlation_name]
(index {index_name | table_name}) ...

update table_name set col_name = value
from table_name [correlation_name]
(index {index_name | table_name})...
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Bt

select pub name, title
from publishers p, titles t (index date type)
where p.pub id = t.pub id
and type = "business"
and pubdate > "1/1/93"

MRS BE AW AL B AR R T — DAL A TR, fE AP R E RG]
R AR AT . SR E R0

o IR A EIHM statistics io, LA E FIE IR G B /O & 15D
TE R B OEF .

o DRAEW TR RE T R, R A
o O EA BRI R A W TR AL
o AT AW, DRI A R IR D5 2R E OB

SUPEDIRE B 52 i3 5E 28 5 BT AT $2 i 2 Pk BE AL (index
index_name). (LRI AIREGIHRE )G, W e IR I A s v A 47
T B A BEE O IS E e

WMRAERER I LR SRAHAMA, WiseRaSSEEHIERER
5l. BRI LUE ] select select list from tablename (0) 54047 % F14 .

Het 2% AT DL R IR
o R T T ST R R AR 2 BRI T R A

o MR IIERE, FE RGP S R ACR f N
UERGIHAAFAEMIE RV R o R e AT Il i A A

o YR TARREIN, DO S ZUE WIS A R IS P A . U
Ab, BEASFRCATY Adaptive Server #5n] g 23 B 5 & I 2 5 13- IIK
L, DR U2 HERT RRCAS IR, A, 2 A s ) 2R 5 A T AT A

o EMRAERI RS A, ZRGLAUAE. ARG RGIR
JEAE [F) AN B 2 AT

FEARRE AU IR 512 i -

« K showplan fir i ) “Keys are” .6, LU GRAZ U7 AL
R

»  {#iF dbcc traceon(3604) ¥, set option show normal 7% % H: e A0 AK ) i .
+  XJZE51I24T update statistics.
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IEEEHHT /0 X7/

WRRGEAAEGRL], HHRT PR RS,
X EATIEAT update statistics o XAEAR AT DAAK K Hb 2 35 Ay 1 AL BE 28 1
AT AT RR T E s A g o5 B nr DLksE{h
THHE.

i set #15 show_missing_stats on 7% 4% 1] f8 75 24815 L%

EEEAB /0 X/

218

2R Adaptive Server [t B ] T-6k45 Bt vy 14 22 17 AR A 1O B e gt 22 A7
IR 1O, WA ) AR BEES T RE R E X LU X ZAE TR 1/O:

« FHEEARNEM

o MHEERLIMEE AR, Wi >, <. >x fl <y, between LK
like “charstring %~ H £

o FHRERGIH U ET

W R o R 5 Ml B R AP L E S 16K /O, W—IK 1/0 5% ] [A] i
TN 8 T AR 44 BE miR A7 nT A 2 A, BN VO KA

Ao J55E T VO KAV A ) 1O 78— 1% K /MEC it

THEHT. B (REEHRE, 520, PR R E 1R 2 AR

IR AR B

FrE R 5 A A B AR R R VO K/ANASFFIR/IN, 154 prefetch 45 &
NINZ| select. delete BY, update 15 H] Y index FA) 4. WEVEA:

select select_list
from table_name
([index {index_name | table_name} ]
prefetch size)
[, table_name ..]
where ...

delete table_name from table_name
([index {index_name | table_name} ]
prefetch size)

update table_name set col_name = value
from table_name
([index {index_name | table_name} ]
prefetch size)
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AR N T TR AN o W RAE R G Al (1 s i 22 A7 AN AE
T RN, )i A BE A R P A T HT R

WERAE au_name EAT—MRRZRSG], WUk A )£ 414 A0 SR
16K 1/O:

select *
from authors (index au names prefetch 16)
where au lname like "Sm%"

U AW AT K VO, JF HASEATH] 2K 1O K & 3 1/0 TRag, W
TLLRE 2K Kb
select type, avg(price)
from titles (index type price prefetch 2)
group by type

B SR UVO KSR T— 62 H TN 2K RSS2 Fo WiRIRS 4%
IR TR/ A 8K, T /O [REA ARl 8K fn IR 45 25 1) 2 4k
TUR/N R 16K, W T 1O HIFEA AN 16K,

ZIIZEBFKX 1/0

4§ prefetch 4552 1O K/, IR E 7T RE 23 5 M s ORI 2% 5 |
o 2 7-6 YW TIXLEREM .

F 7-6: E AT

A% MITHIX /O

EeS Bl Hudls it

RigzRSI SR 0T T AT UBE R
DOL i3 3R [ 2l JORH 2528 51 0T

IERER T AERAR K 5V A TOR - 3

showplan 75 1 H -T2l SORI 24 5T /O KD
WS UL 50 BT “VO K/MHE
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U ok EIE prefetch 5 ERT

1w & prefetch

220

REHIL R, LESRGE R0 V0 RANE, BB 26 1O K
AT AR . RI, AR R R 2 B0, AR T
SRR T AR T AR 10 K,

FELLT TS, AR EWAEHIK 1O:

IR GEATARALRE RN 1O BEATHCE . A b BE g5 22 2k T HIHY
REERD

C# ] sp_cachestrategy X £ 5k 5125 K 1/0.
TELLNFIE B, EARERT AN X AE K VO:
AFELE L VO WK BT AT G4 T R G A7 1 o — Mt o
G TR Te i — AN 7 b P e T2 B R oo i) 40 ic
L, A A EE L.
WNEHEIEK VO KA HZE X .
TEPIT K VO I, Adaptive Server ¥ 5f 20 BT A A A4S 2 LA
17 2K I/O.

A B E T IEAG T prefetch 155, 1M showplan Wos & ifgih&l, Jf
1 i statistics io T2 & 7 ) [ /O 455K sp_sysmon i &5 X EAN & i G2 A7 11
K VO [FiF KA L5100 o

WZW (PEREFIRIL RS ] sp_sysmon Hi4% Adaptive Server) .

BAATEILT, BEARCE TR VO WIF HAT AL L8 2 K /0 2l 7
WIFRSIN, AMARRA R V0. HEAEREPAAIR VO, WEH]

set prefetch off

A EER A AR VO, W] -

set prefetch on

I HAF FH sp_cachestrategy J< ] T H X % 1K 1/0, N set prefetch on N4>

LW
R AEH set prefetch off M T HS &K /O, NITCiELIEILZE select.
delete BY, insert 15 f1) HH 5 & TR /N RFE 55 1% 18 & .

set prefetch T & fEHIZAT AOALAL BN RIAT A5G, By DA AT LLAE A7t 7
PSR AT S, DUz A T i A AT .
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X T4 A ) B TR R AR R T ) Al G R A D
Adaptive Server 7 &b B 85 £ DL P S O AF R G - “
WORITEGE” el A H 8 22 11) (MRU) 50 B g0 A8 H 52D 1) (LRU) S .

WS (PRI RS YRR AR LD .

P AR RS )4 LR X S E B MRU 5«

o PATERARATAT A

o AEHERER GG A )

o FIARRIER 51 R A i

o IREMRHERET I NERL RN R KT mE A7)
o IRETEMERE AN, KOy NS E Ik
o HIFERT RN
TGN B0 e IR G AE WG, THPAT LA N R AR

o 7F select. update ¥ delete & A)H1455E Iru BY mru
«  f§iH] sp_cachestrategy £ FH 5l H 8T I mru 5%

WRIEE T MRU %l H—AN 00 O T8 mid e Ae v, b ok 4 &
TEHEEN MRU &, MAEE TIEEFRICAL.

8 5E B A7 s S M A e DU R 51 DT . AR R A [R) T 4R A8
LRU TR

1E select. delete #1 update iER]H

#n] LI select. delete 5% update 72T 11 Iru B mru K45 & A 11 /O
Koo CHS NS O ERARC B 1) s A7 3RIBOR o 0, SR 4R e 4K,
{H Adaptive Server A H 4K TUK/N, My 425& A 2K -
select select_list
from table_name
(index index_name prefetch size [Iru|mru])

[, table_name ...]
where ...

delete table_name from table_name (index index_name
prefetch size [Iru|mru]) ...
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update table_name set col_name = value
from table_name (index index_name
prefetch size [Irujmru]) ...

B, ZEK LRU B #ekng s in s 16K VO e, iEHA:

select au lname, au_ fname, phone
from authors (index au names prefetch 16 1lru)

WS I 218 T “4RE A VO KN

4K 110 ISR E R

sysindexes & F1 PIRAAT T B XK 1O prefetch B MRU kg, &
TN IS R EER . ST, A . AR SRR
Ji X SE 5 m%, 1518 H sp_cachestrategy:

sp_cachestrategy dbname , [ownername.]tablename
[, indexname | "text only" | "table only"
[, { prefetch | mru }, { "on" | "off"}]]

Blhn, #2245 authors ¥ au_name_index [f) K 1/0 prefetch &, 1
LA

sp_cachestrategy pubtune, authors, au name index,
prefetch, "off"

A H titles K1 MRU %5 3 50 -

sp_cachestrategy pubtune, titles, "table only",
mru, "on"

S RGO 0N BT 2 A e S SO A B B 1 R A SR IR
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RS RRFRBHBXRER
A1 BTN T 45 8 0 B RUR) R GA RN, T FHAH Y. ) B 22 44
FIXF % 44 4T sp_cachestrategy:

sp_cachestrategy pubtune, titles
object name index name large IO MRU

titles NULL ON ON

showplan %t 275 Fl TR0 2 ) ey 92 A7 5K, RS TARR .

s Hik 55 (ALS) nl 4= Adaptive Server BRI H JEME, I A &y 0 FR
Z AP ARG H BT R = Ak i

WRIER G DT 4 A4, WICTEER ALS 5 Wi RAEBHLE 5> T
AP 23R ALS, 4 SRE R B,

& n] LIA# H sp_dboption it F2 8 . ZEH] skfid & ALS:

sp_dboption <db Name>, "async log service",
"true|false"

At sp_dboption Jii, WAZIAE N LA ALS 3 I A A A A H
checkpoint:

sp dboption "mydb", "async log service", "true"
use mydb
checkpoint

Al LML checkpoint KRR —ANE 2 AN ERZE, BEAEH all 74

checkpoint [all | [dbname[, dbname[, dbname.....]]]

FIEAR ALS, A

sp_dboption "mydb", "async log service", "false"
use mydb
checkpoint
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TR P S

224

TEAEH ALS WY, TSRO e s s . WHRAEAE ] ALS I 4L
PR A P, WAFE B R R

iR 3647: IEBEYE $H$$ﬂ§ﬂ1‘%ﬁ TE SR BT AR A E
VR, RJ5KH CHECKPOINT PIZEH] “async log service”.

1 sp_helpdb 752 7 CAESR & Bdle % R T ALS:

sp_helpdb "mydb"
mydb 3.0 MB sa 2
July 09, 2002
select into/bulkcopy/pllsort, trunc log on chkpt,
async log service

AR R TR B, W20 (Adaptive Server 7% F-lff:
D o

SIEEF (ULC) RIE R4

Adaptive Server [f] H & id sk RE 5 H T HE KA (ULC), M
AL REMES AP A O H S S A7 . He R 55 #R GV Im it e
AT HNEE, !:él$”\€EE§ZE| SCSKIN, ZATS R AR EE ) P H A
R GAT H N B éﬁ@ﬁ¢i$“ﬁ,i%éﬂum@%famﬁ
ULC /H%Eiﬁl']?ﬁﬁ H T AT 45 3 i ) H S i A7 b, i
R AT RS S R A

JlBr ULC 3R A8 s b B AR RO 2 — 3823, Tl IR Jim 820 BRAR T g
IR B 0 H -

1 fEfa— 0 HE T B3R,
2 WEE, SRCHTH &
3 B HEICFEM ULC E#13) H&E gLt .

AR 2 FULER 3 R BRI Ja T H S B BB, IR R AR
IEAEAT IS ARG 1) H & R G 5 A B B A TR A s 1454

4 ¥ HESEZAT R B
PR 4 BURER 6 H S RIS AT, DMEXTEZE P X H write 74 o

FE A2 SR % H B IR B 1 G2 X ik SeAr R e Bt i 4+ 1 o
FERBIHESS TR, HZIR B S BLG AT RE S AR
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faTAT{EFH ALS

IR R GHEAT 4 AN ECE ZANBHLT 5, Wl 524 BAT U PR RE )
A (AT 48 Bt 5 A ) ALS:

o R ERJA A HES TR AR

4 “Task Management” #5431 ¥) sp_sysmon i th 7 JE 5 = (1)
ELRF, AT AR 2 B fe — A H G TUE AL T4 HPIRES o il :

Task Management per sec per xact count % of total

Log Semaphore Contention 58.0 0.3 34801 73.1%

. BB AT AEAR TR 70 M 5 98

AR DHEE T EATIR S K055 ORI B 7 5 FERT ALS,
DR s 2 AN Mol P e ALS AT RE £ S S0 ek A0 [0 I (] (19 AR A o
TN AN FERC A, ALS, 5 oA A i A NI () 77 4 A

f£EM ALS

AT ERRER IR S CFeibh R 5 AN B 1 B I 22 i DO
S, RS AR HE . AL

« P H&ESEZAF (ULC) RFTds — ULC RlEds it — D REGUEST 2k
P, LT TR RAESS R s R 2 A7 nber B8 A H & Rl 247
ARSI SEAZIN T 10 R Fr 5 BA A Fh i AR AT SR . BRI
HAA— A0, ULC BT &8 v] 0 )i Uy )R 235 SR HEA BAB I
55K ULC.  ULC R8s A 55 b A M5 DB 8 BA A1, 550 ABA
F IR SROT IR ULC BORIHT 21 H A5 s 22 47K 2 15 K o

o HEB A — ULC kilFr#s 56 Bkt ULC DUk HT ) H & S A7 (145
EJG, CaBATAEREEANZIREEA S . HES NS EEA HE
IR AT P I EZZ v X B, SRR B, )k write fiv 4>,
[i) I 35 A 2 R 6 T T 2 4 3 5 N A AT 55 e BB A1) el
BRI A S DX B, TR e e 2 v DX AT B ] DL ) R S N
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B/ & HER

BRMEZEHEHEE

BRATEULR, % T allrows mix F1 allrows_dss optgoal, <X 7E R 45 %52k J5
EIER:; T HE optgoals  (£13F allrows_oltp) )JJTH&”\%&&
GFIER . YA A IHERN, IRE#S T H T AR e iR
M, FHEJAHEREISEEI & IFER, 15K enable merge join & N 1.
Adaptive Server 15.0 Z HiHRAH 1] enable sort-merge joins and JTC it & &
FOARFEM 15.0 S8 S AR [ A g b 2R RS

set merge_join on T 2K i IR 55 AR M B, A ARVIE STl Bt e v
1 A FF 4%

SR A IR, W
set merge join on

TR IS, W .

set merge join off

B A ZE R s

A TEOLT, A MISAT allrows_dss optgoal I A A H A&z . #2455
MRS FRGBEE, I RVFAE UGB R AT G R, 15 set

hash_join on,

B IO ER:, R .

set hash join on

A EAEBANER, W] .

set hash join off
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2 RN &R A 2

{t: Adaptive Server 15.0 FISE mhfcAy, BEHAL A AL IR 240 T 11 HIR
A, JCRAEM . R AT I B R e A AU T T A B 2 i)
[F) o RV B N T AN P W) 2 9 Ak B PR A 368 PR B R S B L AR e AT)
SIRGM R AN N, RIS A E BT A R MR BE A
FEIN IR T IR PLERIUTY, s RIETHE IR A H

BRAETOUT , EEALE ARG R HE R, B e Res ittt
INfa) o 8T LEH set jtc on 7E43 TR A FIEHAL s A AL . s if e &
2578 15 enable sort-merge joins and JTC it B SH IR A & GEH T
Adaptive Server 15.0 Z i IARA) .

PP PATH AR PR AR U, B Je 7 T3, IR
WA B2 B INOCAG IR TR], AES AT TFAS I S AR /o i, ek
23 AL T e ANy, BRI — AN, R TR AR S A B

select * from tl, t2, t3, t4, ... tN

where tl.cl = t2.cl

and tl.cl = t3.cl

and tl.cl td.cl

and t1.cl
(EIE, W TARKRIRMER,  FEERAL 4 P ALV N (2 42 U _EAE 2 (1
BEMICACINT TR) T -2 5 30 T S35 50 i I I 1) 3 2 MY o

11 ] set statistics time £r % Adaptive Server {4k A BT F (1 TR) o 21 SRk
set jtc on I& AT AT 2 KM G AL AGINS [a], ] i v 38 sk 326 456 5 4 1) 3 422
R B A AT I I, TE IS showplan. set option show_search_engine
normal B, set option show_search_engine long i o {5 2N HIIE AT H (K35 B2
PR IMEBIE W SCA . EAME AL IS RIS 0L s T i, LASRk1g
G RAT IS T), DR 48 25 TR 18 e 4 A aef P /6, A 1 ) I A v R PRI 2
G5 P 358 o () AR B T

0] i AR 3 P AL IR AP 2 2 A A S R SR ok AT
LT A B CORAA TR T e o) A v, T L ORAE IR BRAT IR 4%
M e, I HACALIN TRl bl

7 AT FH e G R R R 4 i 45 3 BBl R e A B PR L R PR A A5 R,
2% W, Performance and Tuning: Optimizer and Abstact Plans  ( {1 A F1E 1) :

PEACFEFE R SR D S

tN.cl
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BRSPS RIL
Adaptive Server 15.0.1 KT mhi A S H 30 SQL £ if) A 1 SLBr a4
B ZHRY] (5EELD .
AR 4 IR 5% 2 vE W i H 525 H] enable literal autoparam, 54§ H -
sp_configure "enable literal autoparam", [0 | 1]
Hrp, 1 2B EMER B SEY], 0 (B WIAEH It
hfg.
il BAF fir AR 1 R B T S8
set literal_autoparam [off | on]
1t Adaptive Server 15.0.1 JRZHTIRRA, AR — Aoz A
SERMEAIRI SN, e ER oy e Al ], TE A S S A7 R A A R
PR, BT sysqueryplans FRERANE AT . BiAn,  FRMULE £ DA
AW, B EATLP 2 s A R Y

select count(*) from titles where total sales > 100
select count (*) from titles where total sales > 200

i WRR M AT S, W ERGIHI select count (+) 7511 SQL
SCACREHEAR N -

select count(*) from titles where total sales > @E@Q@V0O_INT
Hrp, eeevo_1nt WA MMISE ALK, FKRLFRE 100 #1200,
SQL SCA P SCAE I FTAT S AR F A A e S BT AR il

select substring(name, 3, 4) from sysobjects where name in
('systypes', 'syscolumns')

et -

select substring(name, 3, 4) from sysobjects where name in
(QR@RVO_VCHAR1,@RQV1 VCHARI1)

BSEPR{E 3+ 4+ systypes Ml syscolumns MEMTEAL & S Fe 0 Al
PR ZE) [/ — SQL SCAS,  FFAEMR A TR A il G2 A7 I L 2 /] — 7%
&

HEh3C P24k

o HERE TR IRPT CRMAAT IR SE) AW R g I ), T iR A if
TSR A4

/DT SQL ULt a) &, AL TEA) il 22 A7 I A7 H R LA
ARG RN F8 PR 1) sysqueryplans H 4T 4.
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D T YAl BT R R v T A

Ja FJG 2575 Adaptive Server N F 8l & E: AT E K17 Adaptive
Server $2AZ A N HFE T

H 3372 B A AT ) AR 455 -

select name from sysobjects where id
select name from sysobjects where id

Adaptive Server %] select. delete. update Fl insert H4T 7S
tbo XFF insert i), Adaptive Server XS %1k insert ... select i,
MAZEAY, insert ... values 1B,

Adaptive Server AW ELFEIR A A1) 1K) SCF B T S 5L
tHF group by A order by FAJFHT (“ia + 17) Fiki(, Adaptive

Server KXHLE select id + 1 from sysobjects group by id + 1
il select id + 1 from sysobjects order by id + 1 jﬁ’ﬂ«)[ﬂ‘]ﬁ

Wik T S8k,

TS B SCARK T 16384 ANF75 1 SQL iE4), Adaptive
Server NETE A FEE A7 M H T Rl 2247 O it Al
16K ff] SQL i&f)) o #§ SQL & A K Sy e e AL i, RES B
FHGIN SQL LAY AN (A RSN JC ) « A B33
FZHA T L T3 Adaptive Server AN A% W 1% i 3 25 A7 [ 4
SQL i AJREAT IR AF o
RS SQL A HF], AR EATTH S BA AR R H R A, )
AN BT VLIS ) SQL 3CAS. filtn, PR M4 SQL i ik
AR EE R, Al e A R R BRI Eq it T
ZHACH) T AN :
select name from sysobjects where id
select name from sysobjects where id

RETEA S HAL AN -

@@QVO_INT
@Q@V0_ NUMERIC
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FEL EHRIF{TEE N

R HEIARYFF1

TEEINL

select 72 from T GJ ] parallel 1 degree of parallelism ¥ Jt& So 1 H F IR
A A ) AR

H T AT parallel 7 X474,  degree of parallelism W7 %5F 8 K5 X
o X TIHATELIFAH, WA degree_of parallelism 45 AT EAH

select W5 A) ITEVE N «

select...
[from {tablename}

[(index index_name
[parallel [degree_of parallelism | 1]]
[prefetch size] [Iru|mru])],

{tablename} [([index_name]
[parallel [degree_of parallelism | 1]

[prefetch size] [Iru|mru])] ...

# 7-7 Won T WK index FI parallel DGR 45 58 H LLIRAS SR AT BUIFAT
EREE

F7-7: HETRHITRITHR L EFET

/-

*r‘-l

(index tablename parallel N) AT X34

(index index_name parallel N) 31472253744

(index tablename parallel 1)

AT R

(index index_name parallel 1) HATR G|

(parallel N)

JFAT A, R PR H B R 5 6

(parallel 1)

BATHI, AR Fr b B R R R 5 [

230

EN A IFER PR E AT, S mi ] TR & LR
AT .

W O H set parallel_degree 1 iy & 7E S 1H g 48 FHIFAT AL BE, B4
parallel degree it & S5 M55 0 EE FH AT A BE,  WITEVEAE ] parallel 170
parallel £ G127 fh X L i & .

WHAR € [ degree_of parallelism KT-HC'E )5 KIFATEE, W Adaptive
Server 23 ZMERTN o

WER R AUEAT S A E AL, DU 7 s TR A 5 T AT LI -
FEWFAR I E SCFAEH] T from 7]

FEFERA AN E R from FA)TEHHT parallel, FFHAALFEF
TE- P V- B IR AKE 3R 5 20 21 e A H] 1 Ay e

AL RGEREUE UL
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o GRIEANEBER N K .
o TN RIGE T exists. min B¢ max.
*  max scan parallel degree It & S5 E R E N 1,

o IRE TR KRB RT], BE RS X RER T EME 1T
LT o

o QR TIERERG.
«  JH OR ZEmEALEE T 22 if].
o OB EAE NEAEM T select i),

TR R parallel FHRI7=HGI

ML BHR

F B E AW AT, WAER A SN L parallel. 1 LA AT
AT

select * from titles (parallel 1)
TR E TR S, R IT R RE RS-

select * from titles
(index title id clix parallel 5)
where ...

AR BIRAT AR, W HR AR R G4,

Adaptive Server RVFREIEFEHIE A A WA EE W A L H Ax:
+ fastfirstow — fL{b i), LAME Adaptive Server PR IR [FTHT JLAT
+ allrows_oltp — AL T ], LAF Adaptive Server 1 Fi 15 IR # = 4L

A GEZ W 233 T “AAbeAE7 ) B L& vl
allrows_oltp XJ £i¥: ] OLTP i) & H o

+ allrows_mixed — AL &), LU Adaptive Server il K 2 Hon] HI )
AR (BFE merge_join A parallel) K&k E W TH. 1FN
B4 KIS T allrows_mixed 7EW A 2 A B .
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allrows_dss — L &), LMT Adaptive Server 1 F BT v AL 4L
FAREREAEA MR, WY ERE . PR G A BEFR B T
%, allrows_dss 7F DSS 854 /545 H .

WEMRLHER
AT DA RSS2 . St B o BeE U H s . Bl d B bs s T
SUEPNAL HAR, SR H b X om TIRGS as AL H bR, X EWA
] AR REAN 00 B B A R A4 H A5
RS BR ARG AR B H bR, 0T AT L A
{§i [ sp_configure fir %
«  1&% Adaptive Server it & A9 [¥) optimization goal Fit & 244
B, BRSSO B EA fastfirstrow, T4 :

sp_configure "optimization goal", 0, "fastfirstrow"

SRR FPRAE SRS EMAL H AR, Wl set plan optgoal. U, #5250k 2
TEIALAL B AR E N allrows, IHHIA

set plan optgoal allrows oltp

A BRI RN AT ULAE AR, A

select @Q@optgoal

EERR A EAE ARG BB H AR, THAH] select B e DML i< 41,
AR AT AW AU HARE SO allrows _oltp, 15 i«

select * from A order by A.a plan " (use optgoal allrows oltp)"

SR AE AT T P48 52 2418 fastfirstrow B¢ & W A04L HFRIS,  Adaptive
Server W] PR M ATH. @1, wIHA:
select * from A order by A.a plan " (use optgoal fastfirstrow 5)"
— L5 4]s — Mk E, W LT select. update £ delete 7)1 B £ 1 2 m DAk H
*;I\‘ o ?\jﬁ\ﬁlﬁ:
o HIRWTLATE select ... insert 1E AT B EARAL H AR, {HAGEFESL insert
AP BCE AR AL H bR

+ fastfirstrow {5 select i AJAH¢; H5H'¢ DML &) —le R, <
SRR
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A=

REMUFEG

FHEA

BT LU RED S BER E IA S61F  SUA 26 R7n /1 Adaptive Server
QU AT RIS, FTRES % 18 Bn] BEAN 2 R (1 s IR EOR R B AR
A AL S BB N AT IF O HPIRZS, S mT LU 2 i 25 U ) 22
Wl

TR AU IR AT R AL SR AR B B . E AT
RES TP AT AL H bR Bl B E IR A iR S, {H Adaptive Server
SN HHRE .

Sybase {Ei, WIRAAIARE & By, WA GEAP DT F i (B
A Bl H A B E T e A ARG I T2 0%. In
ALV EALM I 22 U5 2% optgoal BEE. 27 BB SAF: .3\ optgoal 3
Bl e A A PRI B (.

WS W 235 WU “aRa s ET

il set T4 Ji F BREE T AR 461

B, LR B NERERE, A
set hash join 1

ARSI
set hash join 0

A LA AR o — 00, R
set hash join 1, merge join 0

PEAE A48 (0 22 B vl W iR 0 10 5 | I8 ST Je 1 T AE R AR P i 4%

R TR T

AL AT -

*  hash_join — fiff & £ ) AL B 88 2 A5 v Oy DR R . By ]
RESSTH MG 21T B, (HARIERVIBA AR S], ilyiE
PR RAT R R B L 5 A KRR SE R A, Wi
FERARF A

*  hash_union_distinct — i A i Ab B 2352 75 1] 4] hash union distinct
5, VA2 BT HA RN R A
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234

merge_join — il i€ WAL BE S 75 0] LI# ] merge join 5%, iZH Ik
RO CHEF BTN o WS A IR 8 B A THE Y (B R 5]
i), merge_join BT H o Wi Nt AT HE P E R AT sort 12
HEF, W2 B merge_join A H .

merge_union_all — i iE T WAL HH 28 2 75 AT 6T union all 4 FH & 3450
merge_union_all {& B ECGHIA B4 RAT T . W A C ik HE

J¥ HAs 8 AF (g 9FiEH) % Ty, W merge_union_all Jt
HAM. BN, merge_union_all A AETR BHEFI2 AT, MIX S FK

merge_union_distinct — i 5& 73 YAk H 2% 2 5 5] 6T union i G 5L
merge_union_distinct 5 merge_union_all Z58L, {H'E AEEEHEIT.
merge_union_distinct 7 £ CVHE T I A FE AL CLHE R 1 g i

multi_table_store_ind — fff i 71 Ui AL BI85 & 15 v X6 2 R B i 45 kA7
HEE AL .l multi_tablet_store_ind A] BE 233N TAE % B4 & .
nl_join — fiff 2 7 ) Ab B2 A5 T A0 RS BN R
opportunistic_distinct_view — i & £ 1) &b #4578 5 AT 7= 51 S
ST A5 AL B A RS I

parallel_query — fiffi 1 % W) AL B 25 2 15 v {8 H AT 2 ik .
store_index — #iff 7€ B ) AL HI 28 42 5 vl FH BT RS 204k, IX AT RE A 1
I TAER A2

append_union_all — fffj i 7 ) (b BE A% & 75 1T 4 ] append union all 574
bushy_search_space — fffj & 71 1] AL FH 2% /& 75 1] fif ] bushy-tree-shaped
TR, X RE I AR R A ], (H RS 2 Ak TRk 1 A
et fE o

distinct_hashing — fff & 71 ] AL B 2% & 75 i) i O kR B EE R
I, WERSATEARN, AFRMERD, WA VLIRS SR
distinct_sorted — fif i 25 ) A g A2 7 T A H S AL SR Ik EE A T
distinct_sorted (K HEF RO AL, WRHMA ARG T HF, WATEE
AN s HAT L

group-sorted — fiffi & EX ) AL BE 25 & 15 T Al FHBE RN 4> 20575 . group-
sorted {H6i 7 415 _EHE P I ANGR,  IELE S H R R RN

distinct_sorting — fiffi 1 7 1 A B2 A& 15 ] Al HE P 5ok PR B 52
e W ARESH T (B, WwREERL)D, IFHHFEE
AR IR AT e AT F U distinet_sorting <X 1RAG ;s Bl tndE & 9F
ERh
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. group hashlng — B 5 A AL BE 28 2 45 AT 4l F group hashing $7.93 K4k
HEEL,

*  index mtersechon—ﬁﬁmﬁl’ﬁﬂ&ﬁ%&% SR 2 IR S IR AR
FAVEIS R 250 Th B B v R — 3450 .

WERAE O RIEH AT T A 52, WA v b B4 2 J0 0 Je ] — P 45
o B, W RAERF B ERESEE (nl_joiny m_join A1 h_join) , NIZTH#
AP 282 S H nl_join.

A AL B AR IE AT T SR R H nl join: 4, A R R ORIE
R IR

HREMLEH ML HFR  (fastfirstrow.  allrows_oltp.  allrows_mixed. allrows_dss)
MR SRR — N s OF (1) 800K (0) o #lln, X1
fastfirstrow Fll allrows_oltp, merge_join [IER BEE b 2% (0), T
allrows_mixed 1 allrows_dss, HGRE & E NI (1). A IREEMESAE)
R RENINE, S WK T-8,

Sybase i}, & ESPLALSATT, MAEEI HARIF P PERE. XA
AR € BN 4 A 41
FT7-8: AUFHHRERE

i &4 fastfirstrow | allrows_oltp | allrows_mixed | allrows_dss
append_union_all

bushy_search_space

distinct_sorted

distinct_sorting

group_hashing

group_sorted

hash_join

hash_union_distinct

index_intersection

merge_join

merge_union_all

multi_gt_store_ind

nl_join

opp_distinct_view

parallel_query

_— = = = o = === ===~
— = =] = = =] = = = = = = =] = = =

— = = = o= oo == == =]~
= O =R = O = OO = O == O] -

store_index

HEEFIAM RS EiREMMEK TR 235



REVE AT

R #ll 72 44 B 8]

E=HIFITHAL

236

1] {# H optimization timeout limit Fit & 2 HK BR i Adaptive Server H Ttk
Er I ] . optimization timeout limit £ Adaptive Server AJ -0tk 2 i)
FET IR TR) 5 5 kg P 3 Ads B 16) S B TR 4D B 20 B o

SO HBLLL MRS DU, A 2 TR
o AN TR OR B O st TR, Bk
CU HH DAL I B o

i sp_configure 7F 55 %+ 2 15 & optimization timeout limit. 711, EHF
DUAISS 1] BRI 2 A AR BRI R 1 10%, 15 A :

sp_configure “optimization timeout limit”, 10
PEAE SR A optimization timeout limit, 7544 :

set plan optimeoutlimit n
A o B i A5 A I
AN 10% 5 BT LUEE A 1 21 1000 HUATA A

XAt RE g 36 v I IR 55 28 g B, FERSS 2 2T — ANk
fit & 5 $ optimization timeout limit. H4{E 4 40% ; BRI LIFEEM 1 3] 4000
HTAA A

47 % optimization timeout limit [ FELIE B, 1S I 14 1110 “ R
A B I )

CAIFAT 5 AT v 0 H A2 BRI bR (4 o 2 I 1], BASE 3K mT e o e
P PSR (8

AT A HAEEH AT ALEE,  Adaptive Server $E4t T LA AL E S 4K
*  number of worker processes

* max parallel degree

*  max resource granularity

*  max repartition degree
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% number of worker processes 4, UL FAEANSEHS ] EIR S 28 A& 0E
WRE. HENESHWIATSTEHE, 5 select tr 4. B, #
YEPYZE max resource granularity R4 THT{E, R

select @@resource granularity

IR AESUTHRENERN, XESHAUR “max”.

number of worker processes
14 FH number of worker processes A T 47 [F]IN A2 47 1) H-47T & 145 & Adaptive
Server W] Ff AR 1 TAERERE A e KECH -

number of worker processes } & ™4 i 55 7 v [l AL & S 40 T
sp_configure W[ BB XS4, I, #5208 TAEFREM R H WE AN
200, iHHA:

sp_configure “number of worker processes”, 200

IEER AT HITAEMTEHEL
1 | max parallel degree W] ¥ & FEAN A W) BT AL VFAG LA BERE R B R H -
A AE S5 A B TR E . max parallel degree
B, B BAE B S5 #5245 max parallel degree WBE & 60, ik :
sp _configure “max parallel degree”, 60
PR 25900 max parallel degree ¥ B4 60, iEHIA:
set parallel degree 60

max parallel degree [¥J{H 2055 T~ 5%/ T+ number of worker processes 124 Hill
B o ¥ max parallel degree 15 '& 4 1 #5447 AL FE — Adaptive Server PA
AT T AR ARG . 528 T X HHE, 15 max parallel
degree & A A5 T B T LEAT W) (1) R HH R 4 X B
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max resource granularity

{i | max resource granularity 7] 5 %& Adaptive Server HJ 73 EC4 HLN £X (1)
BN E . A DATE IR G5 S RS i B B M S 4L
Blhn, 2 EAER S 25 20 F max resource granularity B E A 35%, 1EHIA:
sp_configure “max resource granularity”, 35
B SRS max resource granularity W E 8 35%, 6
set resource granularity 35
WS H 235 B AR o0 S AT Bk #E . a0 A max

resource granularity % & N BAGIIME,  WITCVEIEBVF 2 36 T B A7 16
iZH T, max resource granularity 34 5% M B L

max repartition degree

{1 FH max repartition degree W $& At A 1 b 2% n] F T B i 34T 0 X 11
— ST AR R AT DAL IR 55 43 B AT ) 2400 ¥ max repartition

degree,

R max repartition degree MR 2 — AN B HALFE 2SR B

(EE

MEWIIRARL S X,  max repartition degree T {3 H, (FGF &5 S &k Ui
AT X ] aVFIF A SQL #4t:, MM de itk e

Wlhn, LRSS 25 2% % max repartition degree BB M 15, 1EHIA
sp_configure “max repartition degree”, 15

B ARSI Y0 max repartition degree B A 15, iEHIA:
set repartition degree 15

max repartition degree {4~ e I max parallel degree [ 41 . Sybase
ABCH ISR BB 45 T 80N T AT LA CPU sUlAHE R G4
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AT NREFEDIL

EUHERR

XA 15 e DI DOL BiUE R, WERR A EAT IR 51,
Adaptive Server NF R . EM A AG &SRS Ay PR ] AL
RSAWUAC BT BRI R 51 . 25 1 EER N BUE R IR B R i F K
PEIF RSB R T BENE, (HLIERIT BRI Z 2410 1/O.

WA NR AR AMEA R, I HEARZAUE VO, 4581 sp_chgattribute
B R . B, FHEEEARIGE AL, TEHAT L P a4

sp _chgattribute tiny lookup table,
“concurrency opt threshold”, 0

AR R AU, AEHIALER &S n] A 2D /O L FERT 3

WA BUE IR (R R A B . LA i A5 R (K I AU A B (L BE A
30 L

sp_chgattribute lookup table,
“concurrency opt threshold”, 30

I RAACBRME P B KA N 32,7670 RAZAEBLE N -1 SRR RN R
AT IR AAL s IR PR A IEFERTIVr ), IF H il k51
Bl g 3 EC ] BB S BN, R AT RESIRAT

ﬁﬁﬁﬁﬁﬁﬁ%& systabstats.conopt_thld ', F4F 4 optdiag % H i) — 34

IR,

IR0 DOL gk . &£ 7-9 B T HSBUE 7 R 5T
F7-9: TEFAHLMLRELI M

A X i 1B A R0
MBI TUE S SON I BE WE N 15, HEAE
M ASCECH B B SOA I A1 DO BEN O

M AR e 7 O 75— MU PR TR A
HHETT R

HEEFIAM RS EiREMMEK TR 239
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% 8 B WEEREY LA

VMR SUEARA RBIPERE B AR Rk Vi 4T (BL
17, U RAFF set cursors rows) SQL select &7 45 RIHLHI . HTiF
A FH 5 730 1 ) S 1Y) SQL AS[RIIAR S, DRI A A FH P A7 R
BT A N R A R o ARk e in) 0 EL AR 45 TR 3%
4 T U3 A YN GBLIE R I PI R E

£ 7183
ENX 241
KW BT I B 244
Uikl 246
UbRx 2R 51 A e R 247
LA Tl AR S O R I RS 248
i A B b B 252
Fes B 0 A A 253
53 IXHELR AT AR 254
iZaN RS 254

Wbty select i A RHRIIFT 544 o A& AT — X Vj A —4T select
WSTR[ 8-1 Bon T — M IEAEVS I authors 2R AR -

TEREFIAMR RS BRI 241



& 8-1: Jfkrrbl

Cursor with select * from HRE

authors where state = 'KY’ o A978606525 Marcello Duncan KY
# A937406538 Carton  Nita KY
= A1525070956Porczyk Howard KY

B RIEA:

-mE—T A913907285 Bier Lane KY

- IREITHIE R ENE

BT LORE AR AL select iR AU A AR LI “HA0R” o A E WUk
BIFATRE— IRERAE AT,

H AR RESHEEITHHE

242

SQL #iA Ay & — M [ 4E 35 75« Adaptive Server 7F [f i) 45 A 20 iz
AT R = . AR ANSI SQL Anifk, UK ks W 2 efiin, &
1A At H S K ThRE . (HEATN REGETEREA T .

flhn, AW PTA R G where 50 A AT AT AH R R 3844 -

update titles
set contract = 1
where type = ’'business’

PACRE P S S B BT 2 5 2ORPAT R #RAE . MG Wi hr R i —
17, HERFFE FAFRATRAT AT SR . NIRRT SN select TR A ] —
ANIERR, SRIGITIF RS, BEHC AT, ARBELZAT, REEE T AT, KL
Feifio M HTAT AN M, YRR RES BT e AN IR
1717 LR 2545 X 40 A 157 FH 58 98 14 Ak AR PRI BE AN A 25 5% 11 45 R AR G 1)
BAEATR AR 1) R P T T 1 B PR i A

K 8-2 B T A I bR A OC D R . Wb O DD RE S Bik PRI O JT A, A
AL, I s R AR 2T AT R A, JFRIEAT (ke 2
S (8
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B 8-2: it

( s RR )
—> FTF AR )

. REYT

Sh3RIT
(8% | 3 MR

— XK AR )
( BEAR )

gl

PUR R NIFAR K sl BRI R “ABAT” SBBRUADNARD
AR

declare biz book cursor
for select * from titles
where type = ‘business’
go
open biz book
go
fetch biz book
go
/* Look at each row in turn and perform
** yvarious tasks based on values,
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** and repeat fetches, until
** there are no more rows

*/

close biz book

go

deallocate cursor biz book
go

RHRATHIA RS, AL R BE S I ER 21T

delete titles where current of biz book

I ST T

update titles set title="The Rich
Executive’s Database Guide"
where current of biz book

B—MEFREREIR
Wikw iy AR B R . BRI RS T B Bt. 3TN, R4S
AU HC AL, HAEE A s & TRl TP ARRT,  Adaptive
Server FrH B ERY, ENESFFHEITHE . K 8-3 BInrEliinet
A 38 o) A ) e 582 A 1) o
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B 8-3: WtriE a3 EiRAI G

( FEwwk )
v

—( FI AR )
v

—( AT D)
v

Lhr2eT
(A% | EH / HIBR)

KHTERR

D

v

( BroeR

)

A

8-3 L 8-1 H I A7 BRI Ui FH 45 1) 42 isql BY Client-Library™ KIX [
PO RIS bR . 0T T30S R AR, BUEAHRI, AR I Ui As
KB, NAE AR B A TR, Wizs 246 vi) “WAE S H

LARATUTHR” HPTIE o

HEEFIAM RS EiREMMEK TR
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75 8-1: isql # Client-Library Z /715 Y kv s S FIA 776 & /F

Pd e

BRAR

declare cursor

PRI, Adaptive Server {8 A7 fili BT I SCAII AT

open

FTIFFPRIN,  Adaptive Server 2 Nihn 2 BCINAE, LI AE R &l TRl RS aes
etk Ef), WBPIRS!, IR AR E. BRAETRERE TR, SRS AR IEA
SUIAAT. (HESETITHRRIRSB GRS o ATRITTBE AT I TR B 4
HiR 25 2 I R0 AT ) 28

HKFEAER, 152 M Performance and Tuning Series: Locking and Concurrency Control

CCPEREATRIE R A : Bl MIF AR D .

fetch

FEAHAT fetch I, Adaptive Server xSRI IUAT,  JFREHR € 132 A\ T bR A2 5 Bkt 1%
AP RIERN R o IR 7 BT AT EOTI B, IAE feteh Kilpbr e tHAT BT, B
PP ORPZ T, BRI . MR bR S AT AN, BAT O L B sl

close

FKIAEFRI,  Adaptive Server 2B — L N AEAT T . WS BENS, W EIRTT TFUEAR

deallocate cursor

FEJBCERRING,  Adaptive Server S REBUAIERR IR A AF TR IR . 35 B3l F i As
T PO B

AT B RITHRR

PRI

246

% 8-1 ") declare cursor Fil deallocate cursor Ui HH T8 )& isql B Client-

Library A&I% R EAR . e RAAR 73 L A7 17 205 2 AN

o XTFAEAAEIERE £ PR INEAR . HLAE declare cursor I 7)-fit /b & Py
o FEALEIEFRE A BRI FR B Client-Library BY g 16527 &%,
IXLLYEARFR A execute cursors  (FRATUFFR) »

o XTAEARAE ISR A AR BN, A AT AR A T B A7
declare 15 A) AN T EERA I N AT

AWM RN . il A s, Hasdliebs K fg
WK H select WA ELHG;  SEFIEAR U AT AT 04T e Ao 200 55T AT %%
R A L OB B AT 8. W1 read committed with lock B A
0, HHAEWAEREIN 1 istr, MWeMAHBENS, HHE N IREREGT,
ANFFE T A T B

¥R € for read only I, BAWFFRI select & F){ili F distinct. group by~ union
AR B PR AL DL R AT S TE T A order by FAJE, A 2.
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BEHTAE AL SR DUBRE AT B . e AE RS R R
o J85E for update It .

o select iEAJANHLFE distinct.  group by, union. AT, AR HE at
isolation read uncommitted 1~ 1) I o

«  JHE shared Iif.

WHRIEE T column_name_list, WIS EEH) & 0] BHT 1

HRTEANE K, 152 WL Performance and Tuning Series: Locking and
Concurrency Control ( {(PEREFITILRA: B E MITFARIEHD D .

P IERR IS R AR AR . W SR select 1A AL FRAF T BT, U B A
R br 7 WY BB, B IEIR AT B R

WEPR R 3| RO E R E K

FTE TIHER

Tehs b A I, e T B GE PR KR 5 AT e -5 AT bR A F AL (KA )
it Pl 2 AR IR G I AR .

X R EeEhs, PABRE 0 0 BT e ) WEmME—R5]. [F
BN 1B 3 [ AR N G AR B S R AN T select T T AH [ [ £ i)
&l

AJ SR HIERR ) 2R 5 | K TR ] BT As A S bR AN R A v
Xl AR F AR 51K

o WERBATREIT AR WY BUBA, WA ME RG], AN
MR AR E— R 5

o I HOKRIERR P R Oy BE B M 47 for update of F1F, T AT A DU 2
R EFTFEME—RKG], WRAFAEME—RG], ¥R,

o InHLBE AR AW ON SRR S,  HA for update of ¥113, WIAE T TUET
BRI BEIE R A AT K HZ AR FIIME—2R 5] . W BB T
GAME—RE], B IERR .
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LB LN IGR THIF R LG

DOL $iER

Y95 K FIEARISE, 447 IDENTITY AR 5] ol Mo ME—2Z& 5], Bk

xR FEIAME—R G ERLEEAT, R R 511 IDENTITY
HIDAERGIME—, & WARAFE P o] B8 00 U bs B e BRI EE I &R
&I,

7 DOL 8k, [ty ID A FUekadafiein, B DOk 15z ek n 5858
WEPRAN LR AT FHME—2R 5] 0] BFTIE AR Th AP AEAS [ 23 v TRl i o — s A
s&, W for update of FIFR VA E K AA MRS, NERHFSE
FH.

A& % Halloween 88 #{TR AN

Halloween [r) 8 J& —Fh BB S8 1 00, A0 FHUEAR 00 25 7 g SE B b 45
BT 5, W% e T AT N IR BN, aft o B A
o), BlEn, anERIERREEAE T last_name. first_name AR5, JFHEEH
BT A, WHZAT A RE S ESs RAE T IR H I .

Syl DOL 8l e 3% _F Hi B Halloween [0 8, 4 for update 1) ) 41 1)
AL S A IS ISR A, Adaptive Server 23 EFE R4

X AL for update 1) 75 W] A BE X AT SE B il A3 AT for update 1) K]
BUBNR A 23 bR, SR %I bR AL T (2R 51 (K 5 (K90 b w] i 2 18 3

Halloween |1 @1,

L3 B TR TR RS BE

248

AR 4% DL AR 5 25 N A e R ) P e
AR — S R R =, I SRR AN
i FUiEbR — i fE R — K.

FEIXPA RSB, titles(tite_id) - #8F —MME—& 5],
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Tl bR i 12 2451

LA 28451 5 B I i b K A7 i il A«

/*
* K
* %
* %
* %
* x
* x
* K
* %

* %

*/

Increase the prices of books in the
titles table as follows:

If current price is <= $30, increase it by 20%
If current price is > $30 and <= $60, increase
it by 10%

If current price is > $60, increase it by 5%

All price changes must take effect, so this is
done in a single transaction.

create procedure increase price

as
/* start the transaction */
begin transaction
/* first update prices > $60 */
update titles
set price = price * 1.05
where price > $60
/* next, prices between $30 and $60 */
update titles
set price = price * 1.10
where price > $30 and price <= $60
/* and finally prices <= $30 */
update titles
set price = price * 1.20
where price <= $30
/* commit the transaction */
commit transaction
return
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LB LN IGR THIF R LG

=Pz oy:bEEd v puk L2t
T R B BT 4 1 8 50 5 TR 5 N 35 B0 S T 4 £ 8 e
7, AR bR T T RO B, R ARE R,
RIAEAIREACE ST LR — AN T L AR, T AR
% PR TR SR AEAIBAIM 324

/* Same as previous example, this time using a
** cursor.Each update commits as it is made.
*/

create procedure increase price cursor

as

declare (@price money

/* declare a cursor for the select from titles */
declare curs cursor for

select price

from titles

for update of price

/* open the cursor */
open curs

/* fetch the first row */
fetch curs into @price

/* now loop, processing all the rows

** @@sglstatus = 0 means successful fetch

** @@sglstatus = 1 means error on previous fetch
** @@sglstatus = 2 means end of result set reached
*/

while (@@sglstatus != 2)

begin

/* check for errors */

if (Q@sglstatus = 1)

begin
print "Error in increase price"
return

end

/* next adjust the price according to the
** criteria

*/

if Qprice > $60

select @price = @price * 1.05
else

if @price > $30 and @price <= $60
select @price = @price * 1.10
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else
if @price <= $30
select @price = @price * 1.20

/* now, update the row */
update titles

set price = (@price

where current of curs

/* fetch the next row */
fetch curs into @price
end

/* close the cursor and return */
close curs
return

REOAR ST T =R AR RN I RE PR RE L, B2 A ATl bR L AT T
KA IS LR L RESF Ve ?

BiFiRS TR RE LLER

% 8-2 R T AN— 5000 AT AR A GETHE B RAE T T —Ik
R, BRI EC 4 5L E,

F# 8-2: —1°F 5000 F7897HIH{TATIE T Bl

ok WiaFiE B 8]
increase_price 1 =R 28 b
increase_price_cursor fFFEWEbR, —IREHH 125 #

PSRRI 45 Rl e s IR K ZE R . EMSS BN, AR siE s EE A H
JUREZ I Vi R R sk R B R G E, RS R 2= R AR A e B

BRBIUESN, Wibn S S MAESN RS EE, JFRET SN
TPA e N HRE P 7 2ot W B 45 R 1T Adaptive Server JHAF . Xt
AR AR AL B LA R = U AR AT 2 (K I 1) 4 e 58 B B AT

ThrPERE i AL 45 -
o HRAREE
o MR

o BRI

WARAT MRS M, AMERRE 2 ok, e ge ]
WL )5
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AR Z e

{82 F i i hn i E

LAR 2 Bulishs A, al T SonAEdirhn B aw I N iR — BT S I
e TOIFEH T AP BUER . AT 8-4 RS, RJALERT

SLANETE, $AAT sp_lock, SR JEAS A 24T (18 .

B 8-4: RIENWFrFIGELL A

declare curs! cursor for

select au_id, au_Iname, au_fname

from authors

where au_id like *15%’

for read only

go

open cursl

go

fetch cursl

go

fetch cursl

go 100

close cursl

go

<G
g
<
PR
<G

deallocate cursor cursl

g0

83 BIRTHE,

7 8-3: Wt ME A ME 5| RLIFHRIH

=4 I
AT declare & WA SRR I8
AT open 5 authors _I ity 22 = 4 o

AT —IK fetch J& authors L= 2 AR authors HH - T2 _E 3L

T8

HAT 100 REEHUE authors I [ 3L 2255 I BIURT authors H AN TR L _E 1 3%

i

AT close Jii B S AR AR KK B

WERAESR IR 5 AT E R G R ) feteh i, SRR A — 1T
B, DR AN AR S i B AE R IR A

252
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T DOL %5 %«

o WIRUERREHAERS B0 13217, I H. read committed with lock ¥
H0, WIASEBUTLA U E T8, [N sSAT R &Hl5e )G, Biki
BRI R I

+ % read committed with lock 1% & 4 1, B S A LLRE 2 400 2 5k 3
BT, WTESR 8-3 fantb Bk & B L = ju i s AL =478 . W
RRAEHEIATHUE T %, W sp_lock #2545 i AT ID.

bR B 4 Il FRifEdR
FIFFUERRING - 2P bR ) AW TR T g BRI AL o TEANBEHT FHUF AR,
SR 513 ] set transaction isolation level 5 Xt bria 47 I FE 29 2 1) .

EH A7 FH 8 5 5001 O ()9 1 G 12677 ¥ 55 A FH 6 I o 8001 R 1) G
PEITEA], A RELARR B2 0 41— Niehr, AR5 ARG 9000 1
a3 FIIFEEE e . [FIFE, WARELARE B ) 1 83 FTF—ANiEbs, A&
Je ARG B 20 0 32 a1 DAAN A O s e b o 5 | R B R B o
— H DUREE (MRS B O FT TR bR, B R B g, 5t b 20 i SE R 0T
B0 WERRFT I I 508 25 A R s e
o SEOCPERR I UL — AN RS GON R T ITE, Ha RN
HizeH B
o ERZ MR BT TR ARSI F, A T b B
SRS B B ON B AT, A = AR R
RITEVEAR L Fr atisolation 1A, AR ERRES . N AR AT LA
FEES om0 S8, R ANBE BT 0 52, PRA A Kl 5 6 25 4 o) e 7
declare cprice cursor for
select title id, price
from titles

where type = "business"
at isolation read uncommitted
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5 XHEF b

9 X R FOFER

X R 73 DX HE R I A 471 1P  BCEL 28 g e R AT R A A3 i (1Y
s (ARSI RS, RIS A G 30 A A AL r 4 4
IR

DR SRHERE LUy DX, ESd vl DUR N BIVF 22 DUBE D i) — A U . A Had
AN R REAE AR A S AL B T T B8R J7 o IR RAE B 23 DR (i
BRI 72 DRAIE T 3148 21 5 Jo X i R AT (K4 A A

AR WA AR ZOR P AT R AN A TR AR S BEA T, 3 AR
TR P A R AT 0 X

IR AL IR R
DA 2 bR AL I L R :

AR, TR AS A BRI R A AR
14 F union Y, union all, A& or FAJEK in 1) 5& .
P bR 0 5
fE for update - FJHH i 5E S 4
R AT IR 2 P S, N AT .
FEFTA T AN BIR T ORI PR AR 24T T
1A AT IFZANEr

1 AR 1L TEhRIE R
s select WEA) AL 5 X AT B 5 Ba X Bk 0 2 0] 0 B As T I IR — select
WA RAARIE] o TF A Al bR I N AR IR, AN EEAd AT select 151,
TN AS FH IR AR T TR /O Zeils B Rl By s 2, ol
SEHTIE AR 02 5 BRI B SR A 077 ) v B kg AN ]
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£ union, WA =& or FAIEX in 5|3k

Wehs ANREAE H H OR SREME A< 4T ID ISR G {EMOL select i)
A OR SRS 1) A 4 A R Bl h AT 2R AR o w] SR AR vl e
FAEHIME RG], IF HAB G EAK KD R BBl 4T, AVPAS &l 16)

A8 union A9 R BRI FRAE A A B GV TAERR, JFXT AR, BALBR
HEAH . WHURTE TAER BT, AT union all FRI#FR AT i [B] 85241,
HANHTEA TR,

FEHRFREE
IR W AR R BT O . XA R, B I AR A
REEEHIRL AR E K, W Adaptive Server X EME e, JF
FUEAEAE Sk FE ] BOBrihs o W] SOl b A SR, A 28 ik e s
B HEe . IR RS ARG, R e A
RS ARIAH, TR B8P BOBRT I IF Rl . 335 5506 D A HH mT B
il b ) AR A A TR

1E for update FRIH {5 ESIA

XFTAH —SEHILET R select T )] for update ¥~ 141 K13, Adaptive
Server 23 AR UIT A X R kAT L BB . 1R for update F AR
SRR AR A I, W from AT S T T AR U R B

W~ &AL for update THAIHNFI44, {H T for update TR HHE A T
price, AR SUIRIN titles 8 b BB B . %A1 H I mu Bl ey &
authors Fil titleauthor I 41 i e 5= T 43

declare curs3 cursor

for

select au lname, au fname, price
from titles t, authors a,

titleauthor ta

where advance <= $1000
and t.title id = ta.title id
and a.au id = ta.au id

for update of price
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T HEAET

% 8-4 Won T LUR ST 5 -

o HHEIEA for update T-F1) — TG shared 1)

1F for update 1] 44 BE 51| 44

«  {E for update 1) AL EE R (M 51 44

» il for update of price I}, 7t titles % )5 IS T shared

bR, UL T PP for update - L e B Bl R A T SR PR
£ 8-4: for update 7l shared FHIX1 Jkrin EHI SN

F4a titles authors titleauthor
i sh_page on index

sh pageondata  sh pageondata  sh page on data
for update updpage on index updpage on index

updpage on data  updpage on data  updpage on data
for update of sh_page on index
price updpage on data  sh_pageondata  sh_page on data
for update of sh_page on index
price sh pageondata  sh pageondata  sh page on data

+ shared

{£F set cursor rows

SQL FrEMihrda T BAT MO 2, S5 RR T T MLl o . fiTH set
cursor rows £ LA Open Client HJ3% B 2% iz B A] $2 = P RE -

256

ct cursor (CT_CURSOR_ROWS)

N ATTEARAT AL 0 o 1) I PR PP 3 6 3R B AT, A 0 T A

— PR E AT DL LLIE N R 45 R0 o

AR, EHS W (PEREFEI RS FERiANRD .
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B RZEIR P IRIFIFIRIGEITH

ANSI 7EREI 55 45 W O PR « Transact-SQL 454 ANSI AT A
I H R HEAE T set LTI close on endtran. {HYEERA RO T, %L
K. BRAELITT A ANSI SR, A5 BRI oG, LR REIF
R RN

WL AZAF 5 ANST bRHE, 158 Wil A BEXS Adaptive Server 521 .
I AE AN ZE 55 AT K S BT B A 2 S e N A% R R 45 T S 2
WUR LR OREF S TR, WS AT TR bn T RE e mi At i, KA
Adaptive Server if7 S /EREXFT TFIEbRIN FHT SEIN S5 AL . A SRk B At
WHFPPATEL T/, WNTRES SR IR MEL, R 2R fr A 1

EBRANER LT & iR
TR A G P AN R £ K (1 DB-Library™ (U3 BeRERTAR . >
SEFHTIE IR, 5 — AR BAEAI A AT SO SR A A
i AR PR P o B Ak o

o JER A RIS LB AE Adaptive Server HAFRAT AT,
B ELORRRAE 2R 0T

o R BREIUNHFE DL RIESER .

o R EBRICEST R IUETZ AT, R AEAERL B B
D5ERe. MRS R

DU A WRUTSRIES: B FEATIBL I LUK AR IR S5 4577 S0

HEEFIAM RS EiREMMEK TR 257



T HEAET

258 Adaptive Server Enterprise



o= ogra BUSEE S

W TR
MR 259
AT QP $EH5 260
Z1EEELAD 260
¥ FH ¥ AR 262
Ml Cie g 264
PR A 4R brdi 3k 265
T fi# sysquerymetrics /11 UID 265

&

EHIALEE (QP) FE bR E I LA A WA T I R v A SR T Rl $RAT
A, B QP fibrrh 44 EBEAIL K C g SAEAR KK

LIEAINE g AROR AR

CPU g4I ] — AT A WP I R CRL=Z RO A7) .
L) — B BT GOR I ) (L AP O AL .

1248 1/0 — B8 1/O S HUIRHL
W 1/0 — Y)FE 1O SHOKRE .
T — AN EW R PATIR S

Hr T E — R I % YR PR 1T 2 2L Resource Governor (i

B h T AR KL

BRSO Wt Aah, REAMEAR AR AT =AM BeMES BORAE.

I

TEREFIAMR RS BRI
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HIT QP #5FFr

AT QP $EFF

7 4R

T LLLE IR 55 4 2000 B2 1 2Ol Bas A Y QP Fiihs.

EMRSS 252k ), ¥ sp_configure 5 enable metrics capture 1635 —#2 3 FH .
FHUP TR A1) QP FaAs ELEI R BV R A H 36, Mk Arfgid 2 B Al i
QP JEFRERAFAE L FE ik 2 A7 Hh o AERIHr T 15 A iRyl 22 A7 HH AP i i
AW, H R E ARG Hx .

sp _configure "enable metrics capture", 1
(g2, i set metrics_capture on/off:

set metrics capture on/off

QP fEbriA A 4 (RIS AR R4 D ik, T
sp_metrics ‘backup’ ] RHERAE (1) QP Fbr WNER B IE1T RS B B 25y 2 .
L%} sysquerymetrics 41  H select 15 H]F1 order by K Ml e b5fs Bo H
KEEAE R, TES LA 260 T “sysquerymetrics LK .

] LA AR AR S (DML) 5 A6 FR b fs BT HE T I b s
AW LA PPl 752 L8 T Adaptive Server Enterprise SRS 70 11
CHAPEERSIRSS P Fam ) ThRsE 2 3 “ TR SR SS 7 o

sysquerymetrics 1 [Z

FB EX
uid EDR )
gid 2 ID
id Mii— ID
hashkey | SQL A #3CA LIf#F 5
sequence | SQL R SCA T EE ZATHAT NP H 5
exec_min | s FE AT IR [
exec_max | g [KPAT I [F)
exec_avg | PBJHAT I [
elap_min | g fi 28 )1 I (]
elap_max | K%t
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28 | =X

elap_avg | “P-IZ i [A)
lio_min H/NEH 1/0

lio_max 5 K2 1/0

lio_avg FI% 4 1/0
pio_min /N 1/0
pio_max R 10

pio_avg SEHHEE 1/0

ent CAHAT I B R
abort_cnt | 18I % UE PR ] Resource Governor CEYFEFHAS) v - A8 1) 8L
gtext WA

ERL B rh P I FELAE F LR A TS AG
new _avg = (old avg * old count + new value )/ (old count + 1) = old avg +
round ( (new value - old avg) / (old count + 1))

sysquerymetrics L1751 21 R
select * from sysquerymetrics

uid gid hashkey id sequence exec_min

exec max exec_avg elap min elap max elap avg lio min
lio max lio avg pio min pio max pio_avg cnt abort cnt
gtext

1 1 106588469 480001710 0 0

0 0 16 33 25 4

4 4 0 4 2 2 0

select distinct cl from t metricsl where c2 in (select c2 from t metrics2)

BB IRT —4 SQL AR . LB A A A select distinct ¢1

from t_metrics1 where c2 in (select c2 from t_metrics2):
o ZIER) HET S AT X (ent =2).

o IREZPINIAIN 16 =P, BKE I 33 =R, SEIZ )
K 25 =R

o FTAHATIEEY 0, K ATRER H1 T CPU AT I AN T 1 2240 FTE.

« BRAMELVO N4, EREHEKEE VO . HE, hTES Kis
AT I Hlls CAAAE T ok e b, Rk MAEE 1/0 2 0. 3245 10 5§
T4, iRt TENA T, BN E
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/T HR

(EJEEL 7
) QP Fihr BT A B IR B R AR IR :
A PERETEIR
—HbIEAEIE AT A T T oK 1 A
BRI
W RSB T AT R ATRES A il A A AL MO PR A 6L, AT DL X e iy 1A 7
LR R AR
B, Fr VAR 0TS K R R RE LE R DIE Rtk Ak 2 T A /I ) 23y
AR
Tl ] LUbR iR B T as AT I, R e A B MR
FITFE WA T RS0 JBAME) 1O LA TR RAT I A iy, PRIt vT B

SONPEREXE BN, (HE, BEZSE RifE R M pm . il e 2mid i
FERMAEF T TR bR R G

QP figbr A = R w] TR et e B o HE, ST LMEH] QP 455
B, DI SR & I L arif (i BICER B A H %, AN AR
R BRI R

il
FI LU R QP $8 bk b IR SR AL (R 2 A LK R] BE R PR REREIR

RIRF R KRIIER
W, T BRI ERERVE N IRPUFEEDL,  sysquerymetrics £ ¢
fit CPU BATI ). TR, 324 VO AL 1/O VE N EE Bk . Hilhn,
A R I T 2% 1/0. LR Bk Ao~ E ik £ 10 B A) 7k
R A 3 T -

select lio avg, gtext from sysquerymetrics order by lio avg
lio_avg gtext

select cl, c2 from t metricsl where cl = 333

4

select distinct cl from t metricsl where c2 in (select c2 from t metrics2)
6
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select count (t metricsl.cl) from t metricsl, t metrics2,

t metrics3 where (t metricsl.c2 = t metrics2.c2 and

t metrics2.c2 = t metrics3.c2 and t metrics3.c3 = 0)

164

select min(cl) from t metricsl where c2 in (select t metrics2.c2 from

t metrics2, t metrics3 where (t metrics2.c2 = t metrics3.c2 and t metrics3.c3
= 1))

(4 rows affected)

DL 45 R B B g —ANE AT Y B RO e I, %8 A 112 5 10
K (164).

R E ARIEaIABITIEN
WMRFEANE R F A, WIRDL AT EmE G . ¥ select 1) order by
—EF SR AR IR B FH IR &1

select elap avg, cnt, gtext from sysquerymetrics order by cnt
elap _avg cnt

gtext

0 1

select cl, c2 from t metricsl where cl = 333
16 2

select distinct cl from t metricsl where c2 in (select c2 from t metrics2)
24 3

select min(cl) from t metricsl where c2 in (select t metrics2.c2 from

t metrics2, t metrics3 where (t metrics2.c2 = t metrics3.c2 and t metrics3.c3
=1))

78 4

select count (t metricsl.cl) from t metricsl, t metrics2, t metrics3 where

(t metricsl.c2 = t metrics2.c2 and t metrics2.c2 = t metrics3.c2 and

t metrics3.c3 = 0)

(4 rows affected)

A5 SR 5 Je— N ) R S R DL a0, 208 A) RO B K (78).
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JEIRIERR

IR AT HERY IS RESRIR

BRRIEHR

264

ERAEE DL, HIRGSR TR DB AR, QP fiabn ] T LL ik
Ao BEAENRSS A THI G AR U PERE AT BE B MORE 16T B 2 ifg,
AT LU A
1 R IHRSS as i) QP i bn 6y 21 26 47 2.«

sp metrics ‘backup’, ‘@gid’
2 fEHRS A LA QP 45E4x:

sp_configure “enable metrics capture”, 1
3 WWERHTIHIRSS 4 Bt 1) QP Fabw, DATRAMEA n] REAA7EME e 2EIR

e 2 ) A 3

T sp_metrics “flush’ WIKE A7 I ITAT SR A FiAm BB B R G H kb e
fe A IR T TR AR BB %

sp_metrics ‘drop’, ‘@gid’ [, ‘@id’
MR H, T
sp_metrics ‘drop’, ‘<gid>', ‘<id>’

TR P LA T REBOIRFR 4, AdH filter ANZRZE H sk T INIBR QP #545:
sp_metrics ffilter’, ‘@gid’, [, ‘@predicate’]

R BIMBERZH 1 lio_max < 100 FI T QP $515:

sp_metrics ‘filter’, ‘1’,‘lio max < 100’
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PR & E i e tRA IR

PANBCE SO0 H S P R v L R b B A

*  metrics lio max

*  metrics pio max

*  metrics elap max

*  metrics exec max

HMIXLSH, mT AR R bR BB H S i v S i fa s

BATILT, KERESHIREN 0 CRHD .

Blhn, WERAAEIRIL lio /T 10 IR A g h- &), 1A -
sp_configure ‘metrics lio max’, 10

UERAN B E X LU E S HC P AT, Adaptive Server 2345 & i AR
ERBIR G R o o, WERBCEILALAT MILE S, Adaptive
Server (A FHARLEAR P E S TAF B, LA & 2 75 i 3R B FiE A o

Blan, WA metrics elap max W B AN IEFAE, HANKELELMASE,
A AE 28 )3 f TR) KT 10 & LI A sk & e An . OB e = ANMILE S
B E N 0, FrCLEAIAR Y H TSR FaA 10 B {E

T f# sysquerymetrics H# UID

AT AR ) 44 B R AT 2 4 R VA B 2R T AT A AT I
sysquerymetrics [¥]H ) ID (UID) 24 0.

15 1 select * from tl where cl = 1

t1 FHEAE A DA o B AR P 3= TR A P R i,
0 #F 4 sysquerymetrics H14% H i UID.

15 2 select * from t2 where cl =1

EXFITEM T, 2 B user] BT o userl 1) UID BT sysquerymetrics 71
ZH, DR RGP EIA# e, WAHEE.

15 3 select * from ul.t3 where cl =1

XH, B3Hul TE, Hiuwl WE, FrLMER UID 0.
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T #% sysquerymetrics #147 UID

XA T A ID 2 S e bR, kb sysqueryplans ) 4&
H¥ . B asiES A ARE- ID AR R r. $TIFR bR &
15361 nJ i F & H A i H P i UID.

AR MDY B ANKE, BHIR insert..selec. /update. delete i
A QP Fabr. ANEFE CIS LA A WA insert...values 1),
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10

1o

FRgIHERKRESERE

R B P ARt 20 EE ., LRI, MRS R
SRR IS THE R b s A fg . AT AR LU Ay I

A BEEHE R a2

EE T
Adaptive Server T YEH N HETIE B 267
Gt B 268
T AR P! 269
ARG E B 273
fic & H 3)) update statistics 276
IS B G B e 278
BT F A G5 S 280
T BIE R AL 284
PR He P Bk 5B E 285
1§ delete statistics fiy2> 288
AT VT REASHE A IS 288

Adaptive Server F#HFGITHER
Adaptive Server YEF AT UL X LESCHARAL BT SE T R

A XWGIE S — KA G RGO BT systabstats
HEBIKR, ROXREWINAERA 5K 0] LLTE systabstats

FHEIREA X ZETHE B

ARG THE R RIATIE — Rl Rl

o ARG IXAEARRZR G| RS P11 systabstats 1T. 4% )R]
Ryl (BN X X RS BA— systabstats
1Te TNREGIMGIE R 1T LAE systabstats TR EIR 51T 1140

MG TS B BdR DA 7] LLAE sysstatistics H7 % FI| 64

FIIGETAE R

TEREFIAMR RS BRI

267



FitIEEHEEE

FI IR L — %A R . T LUE sysstatistics 1 R 51]
FHGHE .

ARG B —
TGEHE B — BSR4 s S h S IR R . W LA
sysstatistics 1k 2|71 G 15 K-
fEARFE R, BRI ARG MERME PR et s, mE T E
L E R R IME R S AT Ge it ZonTE .

GIHEENEEY

268

Adaptive Server 2 T8 (AL RE A 20 PR E 3. &51. 22X
BRI R G R ERA T BT T AT . Sk PR PP Al i 1) T R R A1
(V7R 5k AERE MGG BAKERAIN PR AL TT L v] e 2 AN HER .

AHGTHE R (B O EEEAN RN EO AE Al B R b 2 i
B HEGIHEE (B E D AAERAT update statistics B4
RGN AR

WRA WA TR NS, IF H AW BR ST 5L Internet | (1)
Sybase Hr 2 - KA D, A5 55 AT fe 24k ia) 2] 1) — A 1] U 2 «
“UBIEATIZAT T update statistics? ” S TAAAEG VAR SIS —F), wl{#
F optdiag fir % K& F update statistics - ¥KIz 17 ) [«
Last update of column statistics:Aug 31 2004
4:14:17:180PM

GrHE B T B 211 7 — i 2 /& delete statistics.  MIFR— N 51IF
AR EM R ZR TGS B R R 51N B 5 41 A B 1) 23 A 24
AR, LR N X e S L, I I ST S T B 23
i)t g .

AR G R E T BT B AR R 5 A i B 5 Gt
JfERf . AT ARG, KA X AIESE G R, AR5 I ME
BHAF AR RETE, SEAHFEN X P ES E 5 E Rl
Feo X T2 mzEsl, WASPITHEH G HAA TGP, R2HE
N, WARHZES[{# ] update statistics ¥ A (B4 0] . {HSE, SR Moy
DX 2 () A v B A T s, DU o ) R R R A1 ) 4 SR R T
ANGE B A ZR 5 G5 ok i B 7 R
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EZHBFHEEAERE
Adaptive Server 15.0.2 J B fmhiA A vri FEbEAl oF 5 b AR B
AHF RIHERR T, TOCTRE 2 B 7 R XA 5 T R s e
Pl 1] P 1A -
select * from tl where charcolumn > "LMC0021" and
charcolumn <= "LMC0O029"

U AR E AR R BT 0 A, U Adaptive Server REWS SERTf A
TR

£ Adaptive Server 15.0.2 Z HFIRCAT, S G —BERI AR 2 T
E5 R, Sy B A VS R e . X T e
AT, Adaptive Server X Ly B IR FEME G T 50%. XIEH
% Adaptive Server 1 I 7451 EL5 I K B T, A Reb 5t
TR R

EHFEIHER

update statistics iy HJ 5B BT B AV 2 A8 S OGN e o B . iR
FEIXLEF I, RG] AR R A BEAT S 0 S T AR R 5 Al
L WEATHIGETHE R U5 5

1217 update statistics 2\ FHH R %I SHEHEY TS HRML,  Sybase £
BORZAT 55 L HEAE IR 25 2 R R I RIS AT« SRR ELFR ) &, update
statistics ZEK AT RFAREER 51 LA, v RESH N VO 4 H A
CPU $ATHEF,  H HAE FHAE A R R s A7 o Al X S gt Y 2 5 il 55
i LIS AT I A AR A T RS

IBATILAESS I, G IR h fiE Rl b BRI SR IF B i AR 1

FBE CREEAS52 update statistics table_name index_name Z%(, 1 R
oM A #2551 fF) update index statistics Il update all statistics UL & update
statistics table_name (column_list) .

IAh, KL update statistics iy 2 o 2L A, XA RESFHIEE B . 155
VLA 285 TUIY) “HIGRAL. HE Bk S58iE .

] LK Adaptive Server Pt 7EX) 2R 48 02 IR 5 W e /N 1 Bhis AT
update statistics. W52 WLEE 273 T “ ABIEH SIS R .
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BEHFIEE

MARERSIBTIFRMAEIHER

AR ARG, CROHZR G SRR E T BLE
Bl g ion T HE S NG B i 3R m LA R e S A5 S KRS
PR

B H AEd R AR B A N TR SE A LR ST, it m] A RO 8 H
PR ZHU LT P I I gt 45 8

R BRI, A G RIIFIRIIFE L RS BEGER T ST T R 5
AT, I EEBA NG THE B T RE S KK A

X B FT IR SR AL B RIS iHE R A PR

update statistics

270

WERXHARELR AR, RGEMERETRES N BICIEIZAT create index,
[A4 Adaptive Server &K ik AL R A REALIE o (HZ, Sk Qs
KwiF 2 H P,  Adaptive Server U] U i X AQEE R ) He 41 A R
SR E TR .

W R ARRIR AT Z A 2 N AR P AT B AR, MR AR BER 1 G vt

IEPSNINR e A

R A FH R ARRE R A, ) Sybase £ LA &L

o AZNAEME FE HAREERIZAT update statistics -

o WERXEEALIE e WA EERIZAT update statistics, 5l MIBRIA 5
PO B R R R e o ANBEAEHH delete statistics M T 4 vl
{58, AN systabstats <> {4 B HA 44T 5.

o AN KA.

o S Ay AT IRER AR AR 318 Gl ED A% AR .

A
AP <=

update statistics fir &< B GHE R (WRIEREEA S5 R 1
B INA GG R XS5 BAEELE systabstats Fl sysstatistics 4t
xr:

update statistics table_name

[ partition data_partition_name ][ (column_list )] |
index_name [ partition index_partition_name ] ]

[ using step values ]

[ with consumers = consumers] [, sampling=percent]
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update index statistics

table_name [[ partition data_partition_name] |

[ index_name [ partition index_partition_name ]] ]

[ using step values ]

[ with consumers = consumers] [, sampling=percent]

update all statistics table_name

[ partition data_partition_name ]
[ sp_configure histogram tuning factor, <value>

update table statistics

table_name [partition data_partition_name ]

delete [ shared ] statistics table_name

[ partition data_partition_name ]
[( column_name][, column_name ] ...)]

o X update statistics % :

«  %}TF update index statistics

table_name — J RPN R G AT 3 H L MG THE
table_name index_name — N 5| WA FAE G5 B .
partition_name — S %I IX AL GG B

partition_name table_name (column_name) — Ji% X _izEH
(48 5 FN A g5 B

table_name (column_name) — {UN ARG THE B

table_name (column_name, column_name...) — A P HIH T4
R ANEITEL, TR TR A A A

using step values — FRiR A BRI EL . BRAE A 20 BhgL . EEHT
B A R, 15 # F sp_configure.

sampling = percent — XA 7 LLIAUE, W1 05 RIR 5%, 10 3R
7 10%, WKUIEEHE. REFFHEEY T-%F (0) A1 (100) Z 18],
table_name — NEK A FTH RS FTH I E RS HE B
partition_name table_name — N5y X IR AR5 H P
BHVERGE A S

table_name index_name — A ILZR 5 A FI A GRS
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X} update all statistics 4> :
table_name — AL A TG T B .
table_name partition_name — K 73X XA P B P AT 1)L R Se
THE
using step values — PP L. WA (E R 20 BRZL. 228
B B, 1 d T sp_configure .

sp_configure 1540 $5 histogram tuning factor, &k .7 B BA 2%
Wik T LS. histogram tuning factor FHRE{E A 20, H <
sp_configure FIfE 5., 1EZS N (AFEEHEM, H1) TS =
“HREBCE S .

Xt update statistics 1% FI 54

272

Adaptive Server [KIULALRE (4 Kt 7 L (e vt ok s B & i
AR R AR, XSG THE E AL AU BT

WSHAEE  (FIUNER) 1817 update statistics 72, LAE R 5| 1 BT A 51
R BT P S B R 2 R G B A OB A A s B iy A nTE
EF RGBSR E T KRB EE . AL S 2 X s 45 ok
T HERET R .

A F KA /7 1492847 update statistics iy, 444 & 0B/ IMBEE £ BK
I, XA PALZb /O AU a) . n S EZEBE B ) 2 A T IR A . #
AT EE T e i R AR AR Bk, W AT R SR EAT IR G TR AT,
DLIZD IS TR R 1/O R/ e DRUA RAEAN S BB LA, BT LA B 4618 AT
SE4E update statistics, A J5 P FH R SR SR A AERf 10 %% BEAE

THEEDUE RAE, DUNEE RIS rEmf . THE0 VO 7548 R
H5 EE I

REEA LR AR AL update statistics iy & B g ()% (0. T35

ARG, DRI FH SRR 45t O DL R SR 4 P58 3 A 2 e ik i
. HIKAE update statistics iy 21 2 (1% JE(HHF S 5 Hr.  Sybase Ul
F IR RAF update statistics iy 2 FE ARG SEE, Db & J5 1H AT DAER JE 4L

NRFF: update statistics 74> . 45 5 1k K update statistics fir4 5T % i,

W TEHF update statistics H TR AF 2 BTMIBR 7148 0145 B -

FERE AT A HIRAEI, 3052 FE B SR (K K/ o BT s (4 I TR 29 5L K
L5 A R 5 R AT B BRI
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KA AR IR 77 23 Bk T ) 7 22 USRI 20 L, L2045 2
A SR E B SR R A B AR i

update statistics authors(auth id) with sampling = 5 percent
A8 IS T ) iy BEE A IR 55 i Y T R RAE 7T 4 L
sp _configure 'sampling percent', 5

Iy 214 update statistics K54 ik 25 7 v Bl Y (RSRAE B 43 Lhde B0 5%,
XRE, AMEH RAE B %A AT LLAAT update statistics. 7143 L AT LU 2 (0)
B (100) Z ] K118 .

BalEHGIHER

Adaptive Server & T FFA I A g AL B84 FH A i FR e 3R . R R17
HIAR G B TE A U T4 . A v A 3 8% 25 e e i e I S e/
MIVT IR 7 ik AR, WIERGTHE ARG,  WIFEAh hv] B8 2 AN HER .
1] LLIZAT update statistics SRR S5 B o &l {H/2, 84T update
statistics 2P AEAHSCHIITAY, RN ERESTHAE RGE WU, W CPU. 2%
MRt HEP O X R I R R I R AT

A LUK update statistics 1 B 4 7E B & & B O SR (8] B 3his 1T, LLEE
RSB RS, 1] LT datachange PRECRE update statistics [ #x
I 1T A . datachange 14 1] 35 B ff (R o A L EEHIIZ AT update statistics -
a] L Job Scheduler BEMCRAREX % HFER . LALLM A update
statistics ] datachange [BI{E, AR {0 AE 25 1A Ak 385 28 BCE = ik &l
Al FH DG B U

K} update statistics J&: % YR AT 45, FITLLIZ4T update statistics [ &R 5E

NI T — 4R E 4. nT LA B8 2 update statistics (175 1&E 2 1T I

) ) — S8 B S B A

+  H_LIRKIZAT update statistics LK, B2 /DEAE LS TS ? XA
datachange Z%{.

o R AN YR Y] B RIZAT update statistics. H 545 CPU
JERE AR, I BIE BRI R EIZ1T update statistics /A1 A~ & &4
KBERRHLIE ) o
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A EFRITER

datachange &

274

s B UR — AN O ERS, e T B EIKIZAT update statistics Lk
T E s . %458 FR i datachange BRIETEREE o A8 H 1% bR A5 5 v]
PHAUE, W PAFIZ4T update statistics )1 FE H 853347 . Job Scheduler $24t
T H3hIZAT update statistics AL, I H e IO QIE AT H g SCHB, W]
FH T4 %2 T I 1247 update statistics.  1X 5% A0 $5 update statistics [ FTH
Z ¥, datachange [H{EF1iZ4T update statistics 1[5 [i] . Job Scheduler #2445
&AL 2C 2124 update statistics, K& AN S 52 i [6] 24T 1 S EEAE MY

datachange BRI Tl & B _FIRIZAT update statistics LA K1 B3R 20 A7 5
Mo BAKINS, BWES EX%. XS R R insert.  update
Fl delete YREL, FHH BB 2 IE1T update statistics /275 H 7 T & VK.

datachange M5 VE A -

select datachange(object_name, partition_name, colname)
Horpre

object_name — JEX G4 o WG R AL T T HE R

object name NAEN A

partition_name — JEEHE X A FK. E R LLETE

colname — 53K datachange [IF A4 FR. B A LU 45 (H .
XS LTI .

datachange DA B 43X (Wi 284 X) FRATEM E 4 LL e AE
o HAEMERTBART 100 Y%, JR RS0 52 1 38 Sk #m] UK TR
T BN EAEXT R I delete A1 update KEAEH 2 BT LT .

N R B T datachange BRENI S FlTE: X EERBIMEH] LT
(EFS%

WNE4HN “07 .
DXAK P
WK “C7.
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FEEYMR. 5

F#
datachange

ERAZESXA

datachange

ERA=%%

datachange

=HRaAMGIE

datachange

100

100

100

100

B GL 2r DONB AA IR 35 IRt 3 5E 20 X T i € 511K datachange i
B LAAF X P AT RO A . RS DT A L B R R

* (data change value for column C/ rowcount (P))

MR AFES X 44, N datachange {E H1 BT 5 [X F1 51 ] datachange {E H)
SRR LA AT EO AR . %4 B UL E A R R R

* (Sum(data change value for (O, P(1-N) , C))/rowcount (O)
o, P(1-N) RN AR A& X B 43 DX SR RIS H 1

WRAHE 544, I datachange 5 (RIAE (145 52 73 X _Eaty BT B A P Ay
5[] datachange (15 R AELRR LA 2> DX AT Bt 554G HY o I8 R LA T 23 L
AR

* (Max (data change value for (O, P, Ci))/rowcount (P)

Hodr, i A Bl BT EIAI AN EN AR AL (i, sysstatistics H )
formatid 102)

WRAFE T X A 54, W datachange IFIE FOM T AT 43 X L6 107 €]
KA B A 511 datachange 5 ORAE R LA AT SO AT o %45 R
LA 20 LB A

* ( Max (data change value for (0O, NULL, Ci))/rowcount (O)

He, i1 BAWETERYIFRE (Flin, sysstatistics 1] formatid
102) .

FTHIE 7R T datachange W ISR T 5 :

create table matrix(coll int, col2 int)
go

insert into matrix values (234, 560)

go

update statistics matrix(coll)

go

insert into matrix values (34,56)

go

select datachange ("matrix", NULL, NULL)
go

50.000000
matrix T IATECH 2. H FIXIAT update statistics iy 4 LR B 04 1) s &
731, R datachange T 43EE 0 100 * 1/2 = 50%.

datachange U1 (#8  HBRATAE N A7 o X BETH A0 2% B /8 5K o B BT 2
#EEAEIBAT sp_flushstats I Fill 7 S #EAE .
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B & A7) update statistics

B & H & update statistics

i PLUr A3 R g B
FI|FH Job Scheduler %€ X update statistics /f)V.
#F update statistics 1EMV Sk HAT 8 #2221 —5
B e SO A

A SCRGAS B anArT 61 ] 8 SRS o

£ Job Scheduler EF4iHER

276

Job Scheduler £ &% H A vI 5 BAM, AT LLRZBR A1 @ £ Ril.

BB 43 X 1247 update statistics 1. datachange PREUHf € R B 43 X P

O IS B TiE OB I TR] o 1] 26 T B AR S0 o G 1 1

AR«

o TRRER. X RE|EFIET update statistics. 1] LA IX LEAEAR
€ X752 update statistics 1247 ] datachange 1H .

FR 3 s AE QAR MV BT 1 B {E,  7E R S5 28 012 1T update statistics,
XA AT LA S Adaptive Server AFH Ik 45 LI A7 280 P v i ml H]
®, JFRHITARZHE R,

ML E Job Scheduler YL H 811247 update statistics, & AT PA T #:4F
CRImFT# &= EH  (Job Scheduler /455 ) ) -

1 23ERIRE Job Scheduler (352 2 “fid B FIZ4T Job Scheduler” )

2 R R 45 “AERBBORBEAEE ) o

3 ZEERIN.  Job Scheduler $& AL T H T H 8 B 4o vI-f5 S AR
(S 455 “Af FHBBOR AR D .

4 PBCERN. T BIESS S BN T A B 3
e,

5 REE. e T BERENRS]. YEaXE, @ a] LG E

Adaptive Server ] INIZAT MV H R, LA ORAXAE AN 520 1 RE )
1% 1247 update statistics.

6 HE RIhE L. FFH Job Scheduler JEA 45 ¥y 1] LURf 5 H Zhi8 1T
update statistic A& il )i & R
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a] U H AR 4 update statistics T4 2 AN ETERBEE, B 00 RAE H

gyt HFERE T H MBR R ESE . Ji4h, &0 LA datachange PREL. UL
TR T VAR . W R AR X S n] 8, B PR H T8 Adaptive
Server I A2 1T LA S 15 W 1%181T update statistics. WIERATATHR . 5. &R
Sl X 4 i {EAEL M, Adaptive Server {fi4XiZ1T update statistics.

Adaptive Server fll 2 XF HEAIZ1T T update statistics. 75 N IXIATHT, ¥
P PRI B = AT AT 5 R A i .

Adaptive Server {aJEF
J&1T update statistics?

update statistics 7y % Z R, (update statistics. update index statistics

) ATRURYE 5 ZA IR LA R 1 2

IR E =B : rowcount. pagecount I datachange. 3R] LLZHE
NULL 8¢ 0 1, {HIXE{EARS IR 2 1IE1T .

% 10-1 #5318 T Adaptive Server R #5 &2 43t (1) 244 F 81817 update

statistics [ JLFH UL

# 10-1: Adaptive Server {18 5)i51T update statistics ?

MRAR

Job Scheduler ${THRIE

¥ datachange [ {H 5 & 4 %8 NULL

LETE 5 Rl 4T update statistics .

R FRFRE — A KT datachange [H1H,
{HANTE KK update index statistics 5\,

RBERITA RG], IR RIS 50. Wk
fEATHY 341/ datachange i KT 2045 T B, Nz

4T update statistics.

FRERMZR G BIME, HAEK update index

statistics JE 2\,

FRELR 5|87 T4 datachange {EH. 1 datachange i
KT & T, WIZTT update statistics.

A RFEE—ABIME, FFi5K update index

statistics JE 2\,

FECRMITE RG], IS RLIRT 5. Wi
AT RS 51 datachange {8 1% 1, WIZAT update
statistics.

FERMZR S BIE, I3 KR H] update index

statistics 2

IKELR 51 /T FFH) datachange fE. W4 datachange i
KT & T, WIZTT update statistics.

RN —ANEEANFNINEE (BIEATARS]
73K update index statistics £ ()

SRIAEFNF I datachange fH . W HRATA Z1f¥) datachange
KT ERZETFi%ME, NIZIT update statistics.

datachange PR £ AT 4 PEL P I S S0, IR 3L ool b b AT
grtte TS g0 B A SR G L Adaptive Server {1517 update
statistics IR o IZAT 1 fir 2 (1) B A N 18] T AKE T H bR IRATAT 4008 -

o RPIEME S
- H[ I CPU Ji W13k

o YEER

1247 update statistics )5, datachange TH&a$% F S W, XFT insert
delete, 7E/rIX 2% C(MAEXN 440 RIS datachange T14L; T update,
MZE ) ER ER 1% T 20
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{£F datachange B update statistics B~

AT RAG S IAA, DAMEAES . RE s DX g A e 16 S ol B . T LAR
P& datachange PR BN EE 1) Ak 22 4% oK ¥R 5 ] I 12 4T update statistics: CPU
R RAP B SO by 20 X R B 2 4y A

£ NI ZREIF,  authors RIS 43X, 1 B /7 A B2 4E author_ptn2 43
X city 1P 2 B SOK T B S T 50% W4T update statistics:

select (@datachange = datachange ("authors","author ptn2", "city")

if @datachange >= 50

begin

update statistics authors partition author ptn2(city)
end
go

HPAWrT IR EERE TN (BT ZH0 NHITZEA,
E R EIH, i authors 1 city 1) % 5 0K T804 T 100%
CZRBITPREE XD, H il R update statistics:

select @datachange = datachange ("authors",NULL, "city")
if @datachange > 100
begin
update statistics authors (city)
end
go

giHE B REHE RUER

FTR B RAT, TR RS HRAT o SSRGS B A
HALHR

RS HBAELZ ARG F, update statistics. update index statistics Y,
create index K5 T B %A 0 B 7 B UL K BT 2R TR SR S .

update all statistics 57 & 1 T A5 41 (1) EL 7 €

MBS IR LIRS G5 8, BUIIMERSIR AL, RILR
Pt 1 LA P S 55 B A P4

HEAEMERR T WERGHE R, AU H] delete statistics 5 7
el
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WERGEHE B S A B AT, I BB RSO0 T OR
GiilE R, WIFFEAE A update statistics, LU Ay 52 20 A Bt i 17 A2 4k
ECIE R IR

o HIERASMIBR sysstatistics ISR LIE B EVFZIHN T, &
AR T I L 2 A ) £
HH T truncate table AN MRS THE B, LW SR dis A1 =), )
1E H B 53 3% J5 A L1217 update statistics.

Un RARE S BAT A RV BARL 20 A ) 2l OB ek, WIFTIZAT update

statistics .

o IHidFE create index ff] with statistics ) TR LR ETE E M 0, HATLL
MIERIFTE B AIERS], MAEMRIIFEIEE. 1% create index T2
AL 5200 sysstatistics P HIZETHE B .

create index title id ix on titles(title id)
with statistics using 0 values

AL RENS B B R 5 A2 7 15 1] optdiag S 28 THE B

o WP H PR E R E AR A AR R PR A R 5], Hodp
— A A A RS TR EIALE sysstatistics HP T A AN EE S AR 11 U

o XWX ERFEA DX A HFIHAT update statistics 23 5 #1453 X 1)
GiHs B, S BEnZs 4R E 7 . X n] DOl i AT I
175 A A X B BT Bk SE R, DM A A 4 )
BT,

o TERESXME T, AEFIE R £ X RSP S G B S i
YIS RN XSG R, Ba, wWEAIFZII X EH T
B, DM iz s a0 a4 s B 5 K .

o fEGEERRET, AR OO 2 0 R A R BT I, AN
WO DXL Bl o 653 Al G £ 2 1 300 1) 5 20 X LT B B T4
1M 7E DDL IR AT I AT & I 84
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BIBFEMIIFIHER
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WA R G IH ARG T S o] DL Er 2 Bk e . AALFE 7] A
7E where ¥, having 77 FE AT 71 LG5 B, LA R
TH, XEATHZRP—H BRI ER T A AHILE.
I TR 5 1R A L S AE R S A AT AR R R 5PN G5
B K B CE AR P IS T
LEER G SR A 43 K E R SR B ERI . BT R HAT insert Al
delete #AEIN, #BLATHH R FIEARG], FHHPHACE Bl gesgm—A
WEZNERG] .
JBEABER T ARG 5 BT DO AR PRI 25 R, XLk
{5 B AT F kAl V- A B e B o A, R IAE B A SO A & 77 AR A R
R B IS
XF1E where B having 1~ 7) 48 2= 2 50H Al FH IRAT AT 91 LA S ALE join -1
IR E AT S, LA RE R T DUN H 48 H 5 L.
I CA T fir A A g H 4 H et 45 B
2 55042l I, update statistics AN AR 515k A 4= 1% 5]
HIgEiH s B AREERG R, S W 283 UK “1i ] update
statistics AFIIRINGEAEE”

PACRE ] DU X 268 e v 45 5L, AT S s it A o5 | i8]
(AT -

o H5R514— &M K, update index statistics 14 il i 5 B T & 51 HH B
BHMGHE B AXERPGEE, WS 283 1 “fliH
update index statistics A {XFA NG5 E 7 .

R EFRAL &M, update index statistics 5 5 51 T A R 515148
HE R

*  update all statistics Il i BB HT R H T H I MG B . A KELT
{58, TEZ W2 283 TUHY “fd ] update all statistics A ITH S IN4E
EE” .

EALIEZIHE BSE:
201 A where H1 having 1) T HE R Z 41 .

AGRGIPEEHI, ENARRGITIE TS, EAAB T &
W 2R P H e AT H
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HeHiH

1

i 2

IR AT 826 H

FER e e G s BT RE H, B set option 74 H1 set statistics io
BATE W R set fr A R “ELRFIAT” K& VO AGTHEY statistics
io BN HISERR VO Z AP EE R ZE R, Wk A X ey i LUK H e 4 vt
TS AZEMR L 7 T GG T . U R T AR R S S A sk
BB SR 5.

set option show_missing_stats fiy-4 1] LA A5 H T B 5 B 840 1 44 FR R
M T Z @R 54 X e g S BAEMRLE 5 i1 H

set option show missing stats long
go

dbcc traceon (3604)

go

DBCC execution completed.If DBCC printed error
messages, contact a user with System Administrator (SA)
role.

select * from part, partsupp

where p partkey = ps partkey and p itemtype =
ps_itemtype

go

NO STATS on column part.p partkey

NO STATS on column part.p itemtype

NO STATS on column partsupp.pa itemtype

NO STATS on density set for E={p partkey, p itemtype}
NO STATS on density set for F={ps partkey, ps itemtype}

(200 rows affected)

n] L H show_final_plan_xml ZEISRIAH [R5 5. set plan f# FH 2% 7 iy ik
TR PR ER AR & 3604 707 P um R AU H o 1X 55 set plan RV S 18 10 1 4 FH
JTEANA

dbcc traceon (3604)

DBCC execution completed.If DBCC printed error
messages, contact a user with System Administrator (SA)
role.

set plan for show final plan xml to client on
go

select * from part, partsupp

where p partkey = ps partkey and p itemtype =
ps_itemtype

go

<?xml version="1.0" encoding="UTF-8"7?>

<query>
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<planvVersion> 1.0 </planVersion>
<optimizerStatistics>
<statInfo>
<objName>part</objName>
<missingHistogram>
<column>p partkey</column>
<column>p itemtype</column>
</missingHistogram>
<missingDensity>
<column>p partkey</column>
<column>p itemtype</column>
</missingDensity>
</statInfo>
<statInfo>
<objName>partsupp</objName>
<missingHistogram>
<column>ps_partkey</column>
<column>ps_itemtype</column>
</missingHistogram>
<missingDensity>
<column>ps partkey</column>
<column>ps itemtype</column>
</missingDensity>
</statInfo>
</optimizerStatistics>

Xt part F1 partsupp 1 Fi] update statistics 7] €1/ p_partkey 1 p_itemtype [¥]
Gt E, HEATET S5 (p_partkey) Gl EH 7K %) (p_partkey
p_itemtype) GIEEREAL ., [AFEAI % p_itemtype €& E 7K. i

update statistics part(p partkey, p itemtype)

go

update statistics part(p_itemtype)

go
[X >4 partsupp 7E ps_partkey - HATEL 7B, B LRI LUK ps_itemtype €21
HEJTEIEN (ps_itemtype. ps_partkey) G, FH T2 E 105 0]
PAIARZ S HE7

update statistics partsupp(ps_itemtype, ps partkey)

AR RS, B T iZE W, KASE BRG] 1 s
“NO STATS” W& -
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{£ update statistics AHiRMEITHER
A1 B titles KPP price FIVSINGETHE R, TERIA
update statistics titles (price)
A R H T R, WA

update statistics titles (price)
using 50 values

PLF i 22 titles.pub_id ZUSIN—AEL 7 B, T HTSE 14K pub_id 5
pub_id. pubdate ; Al pub_id. pubdate. title_id A= il 5 A «

update statistics titles(pub_id, pubdate, title id)

A2, A ASTE pubdate fl title id Lﬁﬂ@ﬁﬁ@l X 7
77 B BB B HR 7 R PR update statistics T2 o

EB B £ 40 update statistics I, RG] HHT S8 58 H T
& ’37&, Wﬁ4<AEﬁ¥ﬁ$Lf§§IH’15UE’JQﬁLJF1m o BEYEPIX LG
B\, 1HIB1T update statistics JF{REF 4, FiziT update all statistics.

{£ update index statistics 2% FFMEITHER
B R RSP T PG G S, Wi update index statistics .
Lm /27,7 :

update index statistics

table_name [[ partition data_partition_name ] |

[ index_name [ partition index_partition_name ]] ]

[ using step values ]

[ with consumers = consumers ] [, sampling = percent]

£ update all statistics AFBIHFMEITHER
LA F R P A S5 R, 1ETH] update all statistics. 1A A :

update all statistics table_name
[partition data_partition_name]

HEEFIAM RS EiREMMEK TR 283



HE T EREERY
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RAETILT, BN ETT ERIRERECR 20, XOUEHSI MRS T R
U B PEREAERE . B RS AT LA iRy AR BH /O A5 THH 17 5«

HARKE SRR
FATARI8 23 53 A sAB TR} 20 A IR ¥ 571
T like 79 AR HI I 338 MO AT HEA T AR 1 51

EJ7ERAEE 7 B8 20 AR U HTE R (B E 200 5T
P (20 * 20 = 400) 13§00 (R B6 2K 2 18] B SIEFE AL, LI Adaptive
Server H AL FF i ERIBR A LLAME LI o B i b S N I 1245
1 B 7 R AR A 7 SR BR B FEAE N

R R Adaptive Server 11.9 Z i IR AS BB S0HE B, IR 4415 40
N, BAZHCK N distribution page FAH H HIER LY .

Un SRR I 2 R A A P s IO B, KE S PR AIR Adaptive
Server [{IPEfE, X T f TAEAEFIE FHGE R ST (10208 (R A A
B TR 2 Kk -

B4 sysstatistics FIT w5 [ B A7 it 2 1R
BN A TR S E G T BT 5 6 e 22 A7 )
W BRI AR K, MK E 21 1/0

AOLIYIE], T AT A R s 2 A7 b A T ). IR B
I T S R T

WA 5000 47, I FLFI RO —ANICRRAT, T A 75 22
s 5000 AL LA FL7 B, TG AL A RS O i 8 LA — AN
T SEBRRBSCHURAE 5000 5 ARG — O T8 i
J6) . BB M OF PRSI AL .

MFERNEESEEMEN, sp_configure XTI histogram tuning factor ¥ H )
pri =2 S GRS N E A
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7£ Adaptive Server 15.0 J T =4S, histogram tuning factor [ Hk45 {5 4
20. WRGERMIFLLECH 50, M) update statistics 22 7] LLGIZEE 20 * 50 =
1000 MR . IXANECR IR A T BT B st s ol CRA K
EEEEPEME) . HiE, X TME—3), update statistics FLA#H 50 M
kRN ETE . BB EAA AT E T, TR AR R 2 2L
FE VBT BRI 7 e S 2 B SUE R S L E B, wiltn, A
LA I BRAE BRI THE 1000 45 7€ BT A BT B ZEE T 1000 MBEZ, T
HUFRE 50 ANMEAE BRI ER E T BIRAL I 18 2 200 IXFF, Adaptive
Server Bl AT 7E 50 | 1000 MH 25 v il A Aff i o R4 G- B LA 7R 20 A

PR . HIFERSHE

% 10-2 WoR T 4E update statistics ][RP T (3 HSR A L SRR AL LL
LA I it ZEHER

F 10-2: EFAHEEAERIETH HFFITE

update statistics I8 TR INHEF HixE
HH
T e T, 0 EAEAAER R R S S G 1 LR E R,
PR
DOL 4 E# TR, N R IERRR I ERRSI 25 05 Ik
I BAZAE) (R334
L FEGFEE 75
B e % FHH G 1 R R,
7 DL LS A
DOL #fi s % N EEIEEE ] e 0 W
FHFINRFEE 5
B e R IR CIEREN] 1 IRERE R,
PR
DOL #iiE R R T HH B 05 fEEE
FEFIE
B e % TR G TAERHT TAER G 1 R R,
T I RS
DOL #iE % T A TAERRHY TAEE 2005 W
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HHEE, HIFEKSHE

M RERTIMFISAERT R TR THE R

X T ARERTIFI LA SRR HET TS,  Adaptive Server 2 AT
FATRPH, DMERSIEE SR TERT . REe e TIERITHET,
LA R BT AR & with consumers F-f1),  HER LA AT 7 XA

WS 5 & CIHTEMALE .

update index statistics Hi[B|B8iE. FAMFOHEF

update index statistics #7214 Bl — RIIBH g5 BHAE, XEEES R
1RGN AT A AR R B 8E R . B, Wik salesdetail
ZRAE salesdetail(stor_id, ord_num, title_id) -7 44 4 sales_det_ix FIAERHER
g1, My 4

update index statistics salesdetail
FEHATLL R update statistics #2145 -

update statistics salesdetail sales det ix
update statistics salesdetail (ord num)
update statistics salesdetail (title id)

update all statistics #iBEIRI$IE . FEFHEF

update all statistics 7724 K RN 5|4 K & 1 update statistics
VB, SR M A RER LI FIA L 551 update statistics #4F «

£/ with consumers F4]

update statistics ] with consumers i) B¢ 1 H T AL 4 5 TU AR [ 41 (RAID)
B LRI X R, XA iE&AE Adaptive Server K H & — 1/0 Ix%
A DRI THE P R s ek . AORER, WS s &
“IATE AR,
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BV update statistics 33 & HIZRIR T
1T update statistics X} DOL 8 s RAF AT 12 (&K E 0N 0,
BRI RT DR 45 2 B AT 45 A TiE s RSN AT e, 1 A S DS
XRFZEGI Vi RGP Er A g HE B, HEsRkxT =5k
AT AR, MAZREEY, I X L8 i 5 BA it 2 5 m
o MERE.
A, BFARERGIMAIFEAETT AN SIHE R (REERRH. TE
FFHE) vl RERZm IR AL B .

HEp A& CPU M EAE . R AT HE P s D Bm i TAERERE, o]
¥4 CPU R 25 2 ik ] LUE AT 0 update statistics 1% &
Lo .

WS W (HEREFIEAE R FEREEID .

G IEHE T IBAT B i B e T 2 A7 25 0] e A e i 2 A TR AR R, R
Ao s 5 B — L TR i W 2B A7 45 [R] « BF number of sort buffers ¥ & 4
ZIME ATyl D 22 i X s T 2 A A 1 ]

WK number of sort buffers & AR KAE, e0K b £ ki 22 17
W Z ISR, I HIE AT g S BUN SRR S S A7l B A7 ik 72, [
IAE A HHE AR I 5 AT G R sl 2 A7 S (R . T3 N Fi e 1T
P DX BT BT 5 1R I AR S A7 KL 100 245 . anfifs
SE T 500 4N 2K HE gzt IX,  HAEAS 2K Rl X K29 n] 4540 200 17,
M FEZE 200 * 100 * 500 7715 (R A2 Sl B A7 LA S RRHE P . SR 42358
500 Nt R IR AT 2 v X AR i HE s AT A, ARG 2R
5000 > 2K R IS AE 2 T X

QU] THEP 1 AR R 2 ] tempdb HH A1)
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1Z/F delete statistics 7v<

&/ delete statistics f5%

7t Adaptive Server 11.9 Z R FICA T, MHERZRE IS MR IZR 515540
Tlo N 11.9.2 WRATFUR, XA GETHE SR 45 /e F P 16 B a4 ) T 12t
17, M HEMER G IAELE, AR P e LA P 05 R . delete
statistics i FO VM ERE € 1 GETHE R

WARANE TG, AH e By ) e 1 Bh e o 1o A2 o e
PRSI T A I EEM R IR 5], A2 E -

AP GEHE B P A .
VR 518 R B AEL S0 A 2 A5 Bt LU BEAT (38 A T AN B AT 1 25022

W RO TR A, T E W18 AT update statistics AORAF AT )
FHE R

N A A I titles 22 P price F IS THE B

delete statistics titles (price)

JERE  delete statistics LM sysstatistics HFMHIERAT; A2 M systabstats H
MERAT . AREMFR systabstats IR XATVF L. SERELL . DOvh- 4055
WA IAT o HJE, 1A% ] optdiag simulate statistics KT #i4Ll systabstats
AT N3] sysstatistics, N2 Mg IX 4T,

T AT TR

288

AT F R AT BRI BR AT AT VB v e ANV, R S A ik
WAL VT2 rollback iy &I Wi R TAERARR A, I HE KIS AT
KWL EIBAT, WS B v ge A vE .

iZ4T update statistics A 21 IE systabstats " R340, 18175 505 YA 55 5%
AT sp_flushstats I, 1T THEUENS PRAFLE systabstats .

AR DU E S 3 housekeeper free write percent % B & 1 BT K AH,
CUE BE8% B S K5

12417 dbce checktable X dbcc checkdb R BT A A7 H (13X 2847 T 4 {H .
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EH T84
NI 289
yERLE il 290
Ao SCRFI A TE R 2 8] 9% & 291
SEAEFI 1K) 292
gkl 294
G ] 5 A v DG TG 294

&

Adaptive Server A L EHAE B — AN Z VR, IR SCAR RS 2 AH
R % R A7) sysqueryplans REEL . W HIE BE 72,
5]\ SQL i) v IAMRAE & SCA A Ee A, S Rk B UL,
TUAH Y AR AT I 4l 5 v E R FH R T A AT

S RIH T TN H e s S iR — N S AT R
B T AE IS EAT R 2 v AR P AR R BN A o 9
AT title_id_ix R 515 EX] titles ARG 4, figt-RIN W .

(1 scan title id ix titles)

TR A R T, ST MBS WSO I RSN pLan 5]

select * from titles where title_id = “On Liberty”
plan
“(i_scan title_id_ix titles)”

BERAC T VAT B O SQL SR {HE, BB A ik
CEN, RS W RIIFE T sysqueryplans f 775D AN K5
A SO,

TEREFIAMR RS BRI 289



BRI

G RID R GE H AR RE R s g Ot T Fhosik, AT LLER
IR SS A ARPEREAS 2 AT RIE SR 5. LR IR AT 5 &
T A B

Adaptive Server 5% Wi {J A0 T 2 B A0 A oI I B A T2
A MR Adaptive Server B 1) R
ESCRALE I, AT . R X ER T

TR ) B R R B A TR AR 40 i il R A if
TRk o AR Jm Al X L H KR e S i 1O A o R Gk
E BT E SRR . g HLE A5

REE SRR, AR 1 e A
R E RS TR

PAT ROR 22 [ 3 S8 B 7 vl
DRAF T B AL IR ) 6 A g -l

TG R A IR LA Z0UAE b A BE B AT 45 1€ LASZ I AL AR 7 PSR
IRt TEAU . ISR, AHME S SQL HE A ITE LRI
FIX SQL TE AL 7 AL 58 o K M) SCAS b5 A7 A R SO IEA T L T
i S LU EIT R, A OR A BRI AT YD B T -

EIRIMRIT X

RGP R PR A R A R g ) R G Rk A B
TR . AN AN AT BV IR AT S AT T IE AT
k&l

ARWEAER, WS WH 14 5 MRS IS B E R .

290 Adaptive Server Enterprise



EF11E WHRITHEN

ERXAMERITRIZERIXR

X RZ4 SQL & ify, HVF2 nlREm A WMPATIHR . SQL Hifiik Fil i
& R, ABAREIRZZS LA N ] K b 3k A . Rl A
B AR A

select tl.cll, t2.c21

from tl1, t2, t3

where tl.cll = t2.c21

and tl.cll = t3.c31

A 2R FER ] REERNY, RN AR R AR5 AR, &
M RENIVE R ik, BRRAHE . R PTRS Uk sk
o REAERH AT U R E AL B I . KSR
WREF I BT S E, T AN AR AE A A B BAE A e

FERRAN R TR, Sl ADE R A kAT ede,  FOE A iey
WA T HhE R, PR AW SOR AR VTR fRA7 21 sysqueryplans

X 8 M 2 1 1+ X B 3 15T B4 PR
Adaptive Server $& It T sZma LA FE P B 1 2L e 1B ot

SIUGMIEI,  UNsEEIAT EFLIT (1) set forceplan BiHE & H T+ 7%
W 5K TAEUEFREELY) set parallel_degree

RIRFEMIR GRS« TG A7 SRS A IFA T ARl A 25 7 M) SC
A R T

il set fir& B0 AL SCA TR ISR I A — LR -
FEARBEXT T AT BT RID SR A5, 1 B

BELE AT B T RANSCRE A W I, sRESR T SR
0L IRVAS P INATE
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SRR 1)

292

Tl TR T DU A AR 4 8 A ) b B SRR TR ) e A R, eI B
Pt v P e T 8 e S T R RN I e S S Rt
i, AR E VI . Bl

select tl.cll, t2.c21
from tl1, t2, t3

where tl.cll = t2.c21
and tl.cll = t3.c31
plan

“(i scan t3 c31 ix t3)”

SERM BRI

BEFRT, "R TR EMHIRERM nl_join. T & &R
1 m_join, BYH FHEEN h_join.

BRI .
IR, HI TR AR tscan BUH] TR 5149845 1) i_scan.
NI B 5 34D 1) M RIE PR 51 4

FIRYE: FT AR TR VO K/ B A
e .

FIRE MG R E TIERNUT . 2 RS R Y R 5 VAR
R R w1

select tl.cll, t2.c21
from tl, t2, t3

where tl.cll = t2.c21
and tl.cll = t3.c31
plan

“(1i scan t3 c31 ix t3)”

(nl _join ( nl join
( t_scan t2 )
(i scan tl cll ix tl1 )
)
(1 scan t3 c31 ix t3 )
)
( prop t3
( parallel 1 )
( prefetch 16 )
( lru )
)
( prop tl
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BIEER S 1%

( parallel 1 )
( prefetch 16 )
( lru )

)

( prop t2
( parallel 1 )
( prefetch 16 )
( lru )

)

WER A SRV AE R, Al SCARFIH Gt RIS PR A2 AR
sysqueryplans H':

select tl.cll, t2.c21
from tl, t2, t3

where tl.cll = t2.c21
and tl.cll = t3.c31
plan

“ (i scan t3 c31 ix t3)”

FERR TG la, KA SO s i S Rl W90 o
Rl DM SO AR P P e 5 10— 3 20 = A s i o W SR IR A ify
AR 3 RG], EE TR P o fe i, Wm] A
create plan i & A I A WA ANHB TR XL E 8
MR 5%

create plan

"select tl.cll, t2.c21
from tl, t2, t3

where tl.cll = t2.c21

and tl.cll = t3.c31"

"( i scan t3 c31 ix t3 )"

0] F plan T4 select. delete. update FI1H& v LAk [ iy & Gl
R R G R, B SOARRT AP XS ORAT
1F sysqueryplans .

ARVEMER, WS 125 “gUdmii izt .

HEEFIAM RS EiREMMEK TR 293



R i1 A

KRt RIE

‘%% Adaptive Server Ji7, A MNHZ IR :
ap_stdout, R IEIL T THER TR
ap_stdin, SEIEHL T H T UHRIDCHL

ARGV B G W]y ap_stdout Ji H 4z 5% a4 Vi FE K - dal il gk, DR LA
FSR A A A BT Ao A g% A VTR TR SCIRAE oK B
ap_stdin A HPRITHRI . i R LE A3 T ZERF PR TR, AT
BB A IR 55 A A AT

ARG B0 o P AT TR R, AN A
AT LUK PR AN A R 2 T A ol

XS RIS SR S A K SRR 28 K AR AE s sh vt
RUZARIAEE o P AT I 22 05 2% set iR R FI VRIS ORI -
A AL SR R ) AT -
AW AT AE DG H i G 4l U i gl A
MRS HAB AL T
ARSI, AR A e v SR AR A DL 52 AR 4028 W
THR B BT A R R
A7 KA VRIS SRA ORI PR AR5 S, TS W 12 5 “ QI AE
REEE 37l

R X AT 5 Eif KEk

294

R E, SRTPRITEsE GHRRT. 202 HARE,
T 208 — FERIER A R 42 BR A0 ) B B Ay A28k, A2 H
2L #BY ) SQL TE ARSI B . 83 BY 1) SQL T F RN i 41 it
Wi A7 7E sysqueryplans 11, [FINA7-A (I Fh g vk . ME—THX)
ID. HF ID f4arfh g il 1D,
JA SRR CEE G, Bt EAE N SQL B, M T
YT TP R B AT AN ID USRS B A S R . %
PRI 52 3 e B B 45

METH P P ID

MBI 4H ID

SEREA U SCA
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EF11E WHRITHEN

SOLVLHC AR, g T O ORAT 2030 ) SE B SO S A AT IR £ 9A)
BEAT EEH, W SRUL IR o

HH 7 ID. 2 1D A E v SO R SRR 2 5 o X4
SEF Al BT R A P ASREAT PN AT [ A 2 SCAE A i
THRIANR] (A

/!

B R ETE A P E R
£ Adaptive Server 15.7 M S RiARA T, 4 m] LAAE T AU G A7 £
PRI RIAE R
RN ISR KR, SRS RIF select * from t1

plan ' (use optgoal allrows mix)', W soL TEXT AT Fs:
1> select * from tl plan ' (use optgoal allrows mix)'
2> go
1> dbcc prsglcache
2> go
Start of SSQL Hash Table at 0x0x1474c9050

Memory configured:1000 2k pages Memory used:17 2k pages

Bucket# 243 address 0x0x1474c9f80

SSQL DESC 0x0x1474cd070
ssql name *ss0626156152 0290084701ss*

ssql hashkey 0x0x114a575d ssql id 626156152

ssql suid 1 ssql uid 1 ssql dbid 1 ssql spid O
ssql status 0x0xa0 ssql parallel deg 1

ssql isolate 1 ssql tranmode 32

ssql keep O ssql usecnt 1 ssql pgcount 6

ssql optgoal allrows mix ssql optlevel ase default

SQL TEXT:select * from tl plan '(use optgoal allrows mix)'

End of SSQL Hash Table
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1o

BYEFN{E Al R it x)

I set fir 24l FeAh B - RIIERAL AR SQL iy 5 RA7 X -l 5C
Who FESSURIIN], ATAH] ™ AR LUA H 23 10 i & KAl AR AN 48 vt
R, ARG L] AR G5 SV I BRI RN R LAk,
AFEIERE A T ] SQL i 52 i g iRl

£ 7159
JTHH set i 4ROV RI] 297
set plan exists check £ 303
PSR e set 4000 303
A S5 2 Y 3 G Rl SR DS X 306
{1 H SQL B g v1-%1 306

EF set fr < HHIRFNRIK X!

EETh 2%, T H AR R LS set plan dump Fll set plan load A2 /3
FHFNAE I G- RIS A H o set plan replace W] fiffi e I A7 7K1
TR ST R

Je HAIAE 3 5 T R X A A i A G % Ay 2 I L A 2 4 R AR 2
(FALL showplan) o Kk, TEISATEMZHT, MNAEFSRHEAEE
B SR

set plan dump on
go

/*queries to run*/
go

FEAERL R AL HT R AEAT set plan T S HEA L EATIER LR (H
SEAR Gt PE 5% 0 R IS LETE A RS, ARAE IR L RE 45 oS AT5 984T 24

TEREFIAMR RS BRI 297



1Z/H set wm SIHHRFAHHK 114

£ set plan dump i At XIiEIRIRR

set plan dump i 2 W BEE A A G RIS . o AR 4L 44 1)
set plan dump i 245 U RI AR A7 216745 21 ap_stdout

set plan dump on

Fr EAEREE S RIA P IR R, TR e A4 . LU R
dev_plans 41 1 & M i 3R 41 :

set plan dump dev plans on

R set i AT, BIREMHBILIAE. R FE sp_add_gpgroup
nf G RId; ARG E BRI B A R A i %
VR IERIH—EBAAAE, AT P Do i 2 .

ARAETRIARAEE, TSI 347 ) “QIEA” .
AR AR D) BE R A, T -
set plan dump off

AN Fi 58 2 44 BT 25 R SR o AT AT Ik DR A7 B DS S Hib 5 o )
I, KB — NSRRI A TUESPIRAS o WA A7 AR R ok
ARV, VR RIFARR, RE AR R, WFPR:

set plan dump on /*save to the default group*/

go

/*some queries to be captured */

go

set plan dump off

go

set plan dump dev plans on

go

/*additional queries*/

go

1E set plan dump A= A FH use database iy 223 28 F 1R 4 iA=L

K& S EFMEITRIERE

298

set plan load fiir 4 G AL 52 I 2 0 5 776k FO T B o R ) SRk
A BT 4 ap_stdin JH B ORI, A -

set plan load on
A AT H] o — b B R4S ORI, iR e A 4

set plan load test plans on
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X URISRHE, [F I B AN SR A A TSRS
R R AR VAL TREIPIRAS, Wb s /I w4, JF N
BTG TR, T P

set plan load test plans on

go

/*some queries*/

go

set plan load off

go

set plan load dev plans on

go

1E set plan load “E % i ] use database iy 22328 H 1R 2 A =

XU IREA B A B RAR

{3 I BHRAR

THRIE SR A AL TG SRS I, vl 5 B2 set plan replace
Rk P AE 15 PR A 2w A T R A TR o 25 B0 T R At
:—EE’ _l/ﬁ {E):H

set plan replace on
AL set plan replace F7 i 4144 : 2 BG4 i (035 B0 3R 4L
A5 PR VR B

set plan replace off

1 set plan replace =3I f{i ] use database iy 2225 IR A2

TR, WRE WS SRR AR SR, WAL
BRI R, BRAEC A replace B, SR U REE AT IR T
IR, IF HAEAEN S PR AT Al S U R ek 6 A M B S

TR HIAT IR, DB R L

A RE T TR LR AT
o WSINEUNERRSG], BEE RG] B s R
« BB
o ININEINERZE it
o HEECEm AT TR R E S HL
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1Z/H set wm SIHHRFAHHK 114

KEFIEN T, AR plan load B . 431K A TIH SR A
W, ATATVRIUE B A AT R R P i N o ltun, SRS gk
[ W 1R L3 prefetch J& PRI 2K (K /O K/, TN T 16K 1122
M, JF HAREDE e R R PO, WASEL S plan load £/

R EEE o RO AL, BE ARG BOF g Sk
e T R, BAFR A AR s R

B BH{ER dump. load 0 replace &=

o1t replace A& AL TIHBPIRAS, #nT R B0E plan dump Al
plan load # .

XE—AER dump 1 load
WURAE AR S FH replace B 500 R, AtE-—41/EH T dump Al load:

UERAAES B RN TR, R SR e, DU
il

WERAAAE T RITER (B, TR EaMIER) , WA ROF
AR R LA B, AEANORAE B T Kl o

R AR TR, WIS E S BT, (EAVER AT 1)
il

WERAAEE T AW TR, WA — AR, IR AR A
TR ENB R H T replace B
WERAFAEX B WA TR, 0 S e, DLk

i
R RITER, WA SO BT, DA i, (Rl 46t
JRA T

SR AZ AR U o, A R T e R ), R
L2 S e o P11 7 e Rl S R AR (W S O AN

WERAAFAE R T At &), 2B R AR, IR IR
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A REHER dump #0 load

R A ) replace BESRHONGSE 61— ML cump, TR 53

—/N J3 B load:
WERTERE A P AEAEN B A TR, PRI v Xl
RIS RAEE i, BRARREAG A e e — M T &
W TR
WA P TR, AR ASETE R i R
TAAERARA Y, BRARZEAG A O — D H T E kil
WA P R R, WA e R, R
TEEE A, BRARRA D AR — AR SR i i
B HVELAG R P IR AN
WMRBAR AP AR T AWML, AR, FEORAE
ERAGA T, BRARZEMEA D O E— N T ARl

R RN A T replace #55X:

U RAERERA A7 AR WA R T, RO SR
WA AT RITE R, WA SO DR, Bt &y
Pt R AE e AL

WAL TR R R, AR e R R, R OR
FAAEREARALT o B VR Ui B AR DA RE P AN
RGN AR T AR, WA ASErE Rl B
TR AE R AR AL

FEL set SHHIMRIFHAEN
7t Adaptive Server 15.0.2 Z HIHFIIRA T,  set ZEAEHAT B Hr 4 i3
PR FE G %% . Adaptive Server 15.0.2 K 5 i RRAS F6 4R 8 7 Gt 126 I
EHACER T set 240, LLRZMA7 it B st A 2 b AR AR 7

AR X HSAT A RES A AR A . Sybase X,
TEA T R 15.0.2 ik set ZEUZ T, SER AT IX LS A 11
iR

MAFAE L REIR PIRY, A E set 40, 15 W5 82476t i RE AT
AIRESZ R 52 o AN VT RIKE b 5 B R 45 e St i B, 1A
export_options Z3{
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302

Adaptive Server 825 1 LT U1 9w B AT 4 -

distinc_sorted
distinct_sorting
distinct_hashing
group_sorted
group_hashing
bushy_space_search
parallel_query
order_sorting

nl_join

merge_join

hash_join
append_union_all
merge_union_all
merge_union_distinct
hash_union_distinct
store_index
index_intersection
index_union
multi_table_store_ind
opportunistic_distict_view
advanced_aggregation
replicated_partition
group_inserting
basic_optimization
auto_query_tuning
query_tuning_mem_limit
query_tuning_time_limit

set plan optgoal
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set plan exists check ixIR
FE AW RIS 1) 4 exists check A2 ] 7 7 5 Bl % 1H R 41
DT 20 NP G TR PR E PR R . A SR DR A T A
FHVFRIRSGEAAL,  WJE H exists check A5 2 RT LUINB BT C i % it
R W AT, B EAIAHAE sysqueryplans TS 2R &Il
[l J5 ] set plan load 11 set exists check [, <4 ' Bl S22 255 4,
Hrh 2 20 NE M AHSEE . WS B & 20 N LA R A,
MZEH] exists check 5o BEANFIARWIHE ALY I RILHIVBEARAE
e st Rl m A, WA AR o, AT R
EFE AR IR BT TG DRAF v I ) 2 10 1 G 1
EEN:

set plan exists check {on | off}

Ja VRIS B S AR, 20U F 2R
RGP B ] LU T B 23 abstract plan cache SRt B 4 IR 45 #5705
LRI I A . A5 28 A IS5 A Ve I T R s 2247
T :

sp_configure "abstract plan cache", 1

MMRITKIERETE set £

AT LB H Y set IRALIE T set plan dump.  show_abstract_plan Fll
set plan load 45 & 1§/ .

{7 show_abstract_plan Z&itXl

set option show_abstract_plan 1] {27~ *{HI7E TDS 142 s AT 154l
Ztkle EEMRAE RPAT AT B R TR, R ME—— AR R bR
A% 3604 1 3605 ) set option show_ fiT 4> o

BN AT R % R 5 A F showplan Hi 234l e [m) FH S 42 44L
{5 8, HIMZ TR RAAAE sysqueryplans H, FF HL.an LI 4%
P&l load #E5,  WIASAT A G0 T &I
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XIS T REF R E set #LT

LAUR 7- B (7 24 fir £ TDS 4% EisAr i 5ol 4l

1> set option show abstract plan on

2> go

1> select rl, sum(sl)

2> from r, s

3> where r2=s2

4> group by rl

The Abstract Plan (AP) of the final query execution plan:

( group_sorted ( nl join ( i scan irl2 r ) ( i scan is2l s ) ) ) ( prop r
(parallel 1 ) ( prefetch 2 ) ( lru ) ) ( prop s ( parallel 1 ) ( prefetch 2 )
(lru ) )

To experiment with the optimizer behavior, this AP can be modified and then
passed to the optimizer using the PLAN clause:

SELECT/INSERT/DELETE/UPDATE

PLAN '( ... )"'.

rl

(2 rows affected)

{£F showplan

R showplan C.JF F, 7F H U set plan load Ji JH T #i % v R S AR
2., ] showplan 7y 4237 %15 f1) showplan i H BT 4647 & Sy G B
HIh % v R &) 1D:

QUERY PLAN FOR STATEMENT 1 (at line 1).
Optimized using an Abstract Plan (ID : 832005995).

W AL plan 7RI SQL i H)igfT &), W showplan 2% 75
Optimized using the Abstract Plan in the PLAN clause.
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{£H noexec

{£F fmtonly

{£F forceplan

1A LM H noexec BRI GvH I, A SEFRPAT B ). Wit
noexec B AR, WIS ERIFRAA TG R, (BARIR A
ghR,

F LTI R R noexec £53X,  W7EH H noexec 1A 2
B, PATHTRE L RFRIEFE (40 sp_add_gpgroup) FIIHE set £
(U set plan dump) o R 2 on—2H S AR (2D B

sp_add gpgroup pubs dev

go

set plan dump pubs dev on

go

set noexec on

go

select type, sum(price) from titles group by type
go

T H] fmtonly set W] AR T-AEA7 il i B i Ao Rl (K2R ABLAT 0
AL B AT A il L o

sp_add gpgroup pubs dev
go

set plan dump pubs dev on
go

set fmtonly on

go

exec stored proc(...)

go

W set forceplan on iy &AL, FH HATWIOCHE A E A,
4 ] se B S o RIS AL B, forceplan Ki 4 2% . G SR 40
PRI sE AR e BT -

ISP VS R il S RN E S S HA e
FAR AL from 1~0) PR E BB HEF?
RITPIF A I
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LIRS 7B ERI SR 11 R R FIXR

£ AR 55 255E Bl R R i R IRFI R ERAE R

AGUE B O DU BB 2 HUR A IR S5 g I B TR SR %
SR A 5

abstract plan dump — VR BB % v R R 41 ap_stdout.
abstract plan load — FLVF A GRAE $H S KIIRe 4041 ap_stdin AT

%ﬁ o
abstract plan replace — 4[]8 3 FHVFRIFAG B, 8 I
B,

abstract plan cache — Ji FI A S U1 RIHL S ID 1R 9847 ;  abstract
plan load tH4AZ04% 5 . 152 LA 303 UUfF) “set plan exists
check £ o

BAATTOL T, KR ESHOARE N 0, Rl P SOOI bk
S B ERH A, R E S EERE N 1

sp_configure "abstract plan dump", 1

XA 42 55 SV 1Bl (b G2 v SR e P A2 h A 1K) AN FHT
JA Bk G5  o

IR A5 ARG I A SRR OCIR S VE R G4 BE 53O0 ik 554 RO I
FERPTA T e ASREAE 2 TR i 4 I 55 45 9 L PR 2

£/ SQL etk
Al AR 5 Ok B H R e S R
1§ create plan 74

4 plan )N IN 2] select. insert...select. update. delete fil
return 74, LLAGA IR if T while 5]

ARG EIRIPE R, HSWE 13 5 “fhRamitiEE” .
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{£F create plan

create plan fir & ] 7 5 AL I SCAS NI EE g A DR A7 IO B vt-&l o
a7 AR

create plan

“select avg(price) from titles”
“(scalar agg

(i scan type price ix titles)

)
PETH RIB PR AAAE S S AT RIAL P . WaTdRE g4

create plan
“select avg(price) from titles”
“(scalar agg
(i scan type price ix titles)
) ”
into dev_plans
U S R A R R E TR AL CAR SR e A TR, T
WA IR replace #EX A REAL d BLA T4
AT EEH TR RIFT X ID, create plan 7551 ID 1 548
IR EELMAE AR BUR Nk EIHR ID 1
create plan
“select avg(price) from titles”
“(scalar agg
(i scan type price ix titles)
%
into dev_plans
and set @id

select @id

] create plan I, FFARIATHHRIF AT, XTRA

o MR EWSOR, KA ORI AS A LU 2 SQL ik
FEER &

o IRSETR R R gt e A DU € S B R R AT AL

o REEPHRIMORZ IR A LI E T SQL SCASHEA -

A5 LI G LA R AN 1), T AE SR ] showplan [T B0 32 RV ATHi
JE Lo

mt
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1#/F SQL L& 1%

£ plan F4)
K plan FHJHFLUF SQL A, kiR H TFHAT AW UK -
* select

. insert...select

* delete
* update
o if

*  while

* return

LUR AN e T AT B i v Jl i 7

select avg(price) from titles
plan

“(scalar agg
(1 scan type price ix titles

%

AR ISR, AR e RIS . Rk s
showplan, D% H LTV B :

Optimized using the Abstract Plan in the PLAN clause.

WA plan FA) T, W SQL STAMITHRITE 5 Th BT 2%
LU HRIRT SQL STAS ] (AN UL BC A2 1 0 B iR e i i ok e il
N ek A A R AR B RIS AT

/* wrong operator!*/
select * from tl,t2
where cll = c21
plan
" (union
(t_scan tl)
(t_scan t2)
yn
TRl [ LR
Abstract Plan (AP) Warning:An error occurred while applying the AP:
(union (t_scan tl) (t scan2))
to the SQL query:
select * from tl, t2

where cll = c21
Failed to apply the top operator 'union' of the following AP fragment:
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(union (t_scan tl) (t_scan t2))

The query contains no union that matches the ‘union’ AP operator at this point.
The following template can be used as a basis for a valid AP:

(also_enforce (join (also_enforce (scan tl)) (also_enforce (scan t2)))

)
The optimizer will complete the compilation of this query; the query will be
executed normally.

YT VRIS, A plan FA) 45 & BITHRIA DRAEAE
sysqueryplans "o W9 A FTIRA P EAFAE AR, T8 H replace
R LI TR o
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% 15 B HRE AT X 56

F o 1SRRI AT e B 22 4R R

g Tif5
M3k 311
ARG SaN G RIER R 338
FET IO A8 571 % 339
ER A BE i Ji  o-l 342
RS REHIRE ST 344
B At B il G R 346

&

G TR T FH R F B I A AT VR o X T i R e

fRERG. VO KNS A AT Ee T 1) 23 1% SR A i 9k I,

FZE R EAIRRAE T BT 0% 82 135 2 R Ay 1) 2 35 10 1 4

WVENLEE 12 % QIR R .

LA R TEASREAE H B W SCAR 1) set iy 2 8L 1Ak Fq &

il

o SEHRE RRIBHEAMEE; BN 5 M5 HY, 8
GroupSorted 5 GroupHashing 5 Grouplnserting

. THEWIERE

o H TRV EREmT

o HHIE AL

VFZAEOL T, R T-SQL fr AW, ANGEELHE set iy 4 B HE o4 A 1) 5L

Ao FHGIFRIFEHE T —HFpmr AR SRR AR AL SR 1)

Tk

G R R AR ORISR R R AR IA A B TE R

GH, FFEE TN WP SOR S A N A OCH.
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312

Hh G RITE 5 el FH X 28 57 1 6 RAREL:
distinct — 1 F 5 I R 1K) 18 B8 AT

distinct_sorted — His I 26 TP 0 T AL B ey
=

distinct_sorting — Fifiids & T-HE 7 1 E 2 I BR ) BLE H AT .
distinct_hashing — 118 3 T-H051) (1) 5 I3 bR M) BEIE AT

group — A R EAE G HZ B AT .

group_sorted — iR 0] H (15 T HEF 1 R 2EA HIY s
AT
group_hashing — iR HE T HUH 1 R =G I LS 545

group_inserting — A KL TSRIRR 514 A R m A 1 B
BHEAT.

join — { IR ESARIAE SR A5 PR IS T R A T2
AR AEERL N B A R PO RIS AT

nl_join — FRE MR EMRMIER, WA WIEE. ShE
BRI AEE R -

m_join — 5 IR, S NER A ANER: .

h_join — JRE BV, CFEPTA WIS SNERALFAE
U

union — — A& union I H A . & HHIAR union F1 union all ] SQL
g5t

append_union_all — £, union all I BIEH AT, B4
FE—ANHL BN 45 AR

merge_union_all — SZI{ union all Y FLIEH . B EE)
TERA TR HPRGE I 4 BI85 34E, HRE X
I o

merge_union_distinct — SZI union [distinct] 114 #i2 &5 .
— AT S I B S U R S

hash_union_distinct — 33, union [distinct] ) 3iE H AT .
— TS I E L TN R

scalar_agg — il trEE G M HEIZH AT .
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scan — FEAATI P IIAF iR (IBATRITRAERD RIS
B o e SCVPANIRS ) 7 i i i o vl

i_scan — SEI scan MW HLZ AT IR ILARE X 48 E
AT ZELI %

t_scan — S scan Y ELEEH AT IR ILCEE AR 2
FAFH AR

m_scan — SEH scan (WIS AT . CHRANIULRE X 48 €
[ index union 1 / 8%, index intersection {ii FH 2 ‘& 5| £ 434l .
store — HliIA G T RIVR AR AEAFi TAER R SE L P Blis
Ao
store_index — B S RIVR AR AE R IR R 5 147l TAELR 1
SEOLRI I BLIZ AT AR P =ik BE H 1,

sort — IR BRI RIR AR K P B2 54T, Ry &
P IS

nested — AR E T A WIIIUE TS5 M I D8 4%

xchg — IR G SR A2 1 Bt B FRORr 73 X A BEIE ST . il
G RIBRAE H AR X, B e i £ T H AR 3 X

PAR B Bt g v Rl S Bt 5 1 23 AR R A
sequence — T/ AT E 2 /AN BRI X G 22 HEAT 40 4L
hints — XJ AN 73 VR — A S os HEAT 70 2 .
prop — NRGIAN—HFRJENE: prefetch.  Irujmru F1 parallel.
table — 7EAY ARG A4 I DL AAE 1 A ) sl B bR il 3k
work_t — AR TAESK .

in — Al table — & H TARIRAE T2 M) (subq) BLALIE (view) 14544
.

subq — FEIREIBFAT PN, DURRIRE FEWINER A, U
PEIVNS R L E RIS R

T IEH S, 2 I IR GRS HAT - (Al g_join) o
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#EE

Bl FEA AR
MHEERFER, FAFE B ReH 2 MU 5k AR
MRS R4 OR SRl H g% AL
DA a7 S A ) m] e 7 Il U7k
select * from tl
where cl1 > 1000 and cl2 < 0

PUR % R85 T = MASRI U 0 v
o MTHZESi_c1:

(i scan i cll t1)

FH RG] i_c12:

(i scan i cl2 tl)

AT A4

(t_scan tl)

AT Z 0 B, MR R 2 P AR R I 2 AN R AT G L
TEIEE (UL 7P TR E AR D -
select * from tl
where (cll > 1000 or cl2 < 0) and (cl2 > 1000 or cll1l2 < 0)
plan
“(m_scan tl1)”

R LE A B de e T T LR P IE B e v kI,
AR AT DL e IR Sk R (1A T4 (Bl anfE Ay H Tk R
FIRGD , HAGERRERY . B, SHm %, o]
PLIR s iR Al N AE AR5 IE AL FE P AE i_c11 Rl i_c12 2 [H]
R, HEAREPIT R ERLI LA E AN S

(i_scan () t1l)

ek, A LU 2K 57 16K /O, 503 DL ATEC 4T 5 RPAT
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TRER

FRIAER

YR AR 230 0] A1 ) Rk SR SR € SOTF HA R T H R, PSRk
BAERGE H s g, B AAEfERiAE . {F Adaptive Server
H, IRAER T LUZ SQL YRA R Bl Rt KR A%
SQL JREX — i — A ARl vH A ) R IA Aok E X
SQL IR EXAR € e iy Rk P A ], I HAHE 2 iy 91 17)
4. WEZ W (Transact-SQL ) 45F5) -

MBI RIRAEER — AU, AW AR AT P A
IRAER . MBI RIIRAER S SQL IRAR MK FITET: ERIEN
BRI BT MAFAER), REMBEARE.

TR 2R i 2 A B TR, DAEAE SRl rh i 44
2 W] AR 26 78 SQL Ay Wt BA E . REZHEIL T, K&
KAWIA] o n A R T AT 44 BRE e 44, T 75 A4 FH 4
it ZERITAT #4458 b R Rt R b . @ln, R s AL H
TARBRE &4

select * from tl
BRI A H AR R 52 44 FK (t scan t1). Qi Er b 34t T 2 22
YRR AR

select * from pubs2.dbo.tl
RN AHATRE (t_scan pubs2.dbo.tl). Ait, AHFEK
KT REAE A — AW L2 K, W R

select * from tl a, tl b
R4 CERRBIPE a M b) HSRARIR SQL FH AR fEdh%
I, table I SATREREAN ARG 44 55 A 10 H A AR ORIEG «

(join

’ (t_scan (table (a tl)))

(t_scan (table (b tl)))
)

i w] A s s ot ), ot R A G 4
(join
(t_scan a)

(t_scan b)

)
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MR E i, RAWTTREZ AN, DI table B H A7 0] [A]
A TR R A i R .
X T2, in Al subq ia HAF I - A 1) AvE AL R A4k IR e
‘B B NI, Rl AR TN AR 1 A

select *

from tl
where cll in (select cl2 from tl where cll > 100)

G TR ] AR I L
(join
(t_scan tl)
(i scan i cll cl2 (table tl (in (subg 1))))

XA, in A1 view s AT AT SRR . Hh I AR 5 1AL

H AR — R
create view vl

select * from tl where cl2 > 100
select tl.cll from tl1, vl
where tl.cl2 = vl.cll

TSR
(join
(t_scan tl)
(i scan i cl2 (table tl (in (view v1))))

£ Adaptive Server A= Z AR, DO 75 ZEAR T BRE IR A4 7K
DR B A4 PRANBAAE 1 PR A P P B A R R A4 ke X T3
B, BRI

FEF PRI G vt Sl rh s AL AL I B A R R A AR
CAB: HBANIF E I s X PR E R AL E TR At nT DR 1

316 Adaptive Server Enterprise



F13 8 HREHTHIER

RIRES]

5 E ERIRF

i_scan B ATl W MRIEE: RIIBHRARAHK, WP
(i scan i cl2 t1)

HEFERARGINGAEH], EATREZRT], TR MME S
HeR514:

(i scan () tl)

Adaptive Server i i FEFE AN KRR F IR R G RITR A%
HEREBNEBT R AR, RPAT A ECE 2 AR WIER. Ik
HE I RIRAE RS T AT, B & WRAT A DUET 0 i1
WiEH:.
DU )i = AR

select *

from tl, t2, t3
where cll = c21

and cl2 = c31
and c22 = 0
and c¢32 = 100

R IHE A join dE BT R IEB AN kR . BUR IR
fRCIERIT 2. t1. 13:
(join
(join
(scan t2)

(scan tl)

)

(scan t3)

)

t2-t1 MR A A R S IE RS 8. T Y scan B AT UL ik
FERFAMBR G346
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AT ERRICER

EH, —NNPREREMRALLZER: PNt 20 3.0 tN-1.
N R ITR

(join
(join
(join
(join
(scan t1)
(scan t2)
)
(scan t3)
)
(scan tN-1)
)
(scan tN)

)
DL e onykn] FAE ni_join 32 BAFIEC B
(nl_join
(scan tl)

(scan t2)
(scan t3)

(scan tN-1)
(scan tN)

EERENG = 51
PEALFE AT N ZASTHRI R A b = ) i e A R A T IR %
select *

from tl, t2, t3
where cll = c21

and cl2 c31
and c22 = 0
and c32 = 100
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D e VN E

o FER AR c22 fE MR SEL FER o1 1 11 R, ARG AT ¢34
1 t3 i

(nl join
(i scan i c22 t2)
(i scan i cll t1)
(i scan i c31 t3)

)
o AT 3 RS EHAERLNT 3. t1. t2:

(nl join
(i scan i c32 t3)
(i scan i cl2 tl)

(i scan i c21 t2)

)

o T R YRS, IR 2 BUN SSRGS
SEADESNUT 3 1. t2:
(nl join
(i scan i c32 t3)
(i scan i cl2 t1)

(t_scan t2)
)

o MR AREOR, JFH 2 M Rl GE 1 ORER gy, (H T H Al
RENEAEH D865, WKl e e A A%
(nl join
(i scan i c22 t2)
(i scan i c32 t3)

(i scan i cll cl2 t1)
)

BRI HATAE SR ANERL . WIEBRIFAEIE R 7 1 A 38 1 5
DAL > 2 WA A i SOk £ E A (R 4 S
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PITHEFIHR TR Z 8 B R

XHEFMI R S AAT JELE B, X T AR — Aol
FEANEERE, Bl

select *
from tl left join t2
on cll = c21

EIER AR B FEH,  Adaptive Server 2SR ZNZEHZ I Z 0 73 2 AN
o KL, PAURHSRDEIRER:
(join
(scan t2)

(scan tl)

)

SR TR A R R R, AP N TR R R IGG JF AL
PR 2 R K55 0 2k Se i g 7%

1 AR E A Eif e EE IR F

Al A R3S v RIR s A AL R o DA R 7R v BB AT
t2 Fl t3 (1) R AR e -

create view v2
as

select *

from t2, t3
where c22 = c32

LAUN Ay AT — ML 12 f

select * from tl, v2
where cll = c21
and c22 = 0

LIRS RdasE 7B 2.t t3:

(nl join
(scan t2)
(scan tl)
(scan t3)
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HEEZLE

T RAGEWRN, AT ZHEIRE . Ha2, DU g iRid
REGEN, I HEATARIR 5 3

(nl join
(scan (table t2(in(view v2))))
(scan tl)
(scan (table t3 (in (view v2))))
)
AP AR T 132

select * from tl, v2
where cll = c31
and c32 = 100

PLUR o RIAE AT 13 11, t2:
(join
(scan t3)
(scan t1)
(scan t2)
)

ELE 7RG, WS set forceplan TG v 5 Wi A 1) (E R UF, U o] AR 5
a LAl A ST RIS 52 7

Adaptive Server W PITIR BRI IERL . & IFEREBHEZIER . join
BEAF VPR PR T 8S B fit P s Ek . B8R ek
BIFMER, WA nl_join I8 HAT; #H LR &IHER, WHH
m_join I& AT, A5 EARE MY ER:, WATH h_join I2HAF. Adaptive
Server fili R G T R 25 H T4 e LI EAT, 1M3E join
R,
DU &R 4R 2 —A 11 Rl ©2 2 ) iz
select * from tl, t2
where cl2 = c21 and cll1 = 0

LT it kida e — AN ER I LR
(nl join

(i scan i cll tl)
(i scan i c21 t2)
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BERS T RIFART

322

IREMPA R R 5] i_c11 RERHIAE R R TR, R)e
HESS ERZRSIRIT 5 2 1938

LR & IR ERA R AR R 5]
(m_join
(i scan i cl2 t1)
(i scan i c21 t2)

)

GIFERAE RS ERRG] i c12 Ali_c21 fE & T, LLUR &)
PAT G IFIERI HAFEHT
GG AT i_c11 BRZREGIRAUGEREILEAT, (ARES 75 224
JPA RESR LT 7 U o
(m_join
(sort
(i scan i cll t1)

)
(i scan i c21 t2)

)
e, SETTRIAE IR T B E AN AR AR«

(h_join
(i scan i cll t1)
(t_scan t2)

)

A I EE ), i, AR TR o — ) R
WREFPIEFE T RAARAE AR RG], WS R K feda e
REFE, AR P AT R

XFRUN A, PUARE R T UL 3 IR Rl i A i_c31:

select *
from tl1, t2, t3
where cll = c21

and cl2 < c31
and c22 = 0
and c32 = 100
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HIPCALRE P AL LU TR R U 2. 11, 3. (HZ, M
THRIHRE T 3 L

(nl join
(i scan i c22 t2)
(i scan i cll tl)
(t_scan t3)

)

APAPE - 5E T AT 2 U 131

(nl join
(i scan i c22 t2)
(i scan i cll tl)
(i scan i c31 t3)

)

H2, FURE MG R N RS Il kI M. iz AP K
HEREE A, A KBERINU W] LU S, 07 H gedR
AR o 0T 3 R G, A TR PR

(i scan i c31 t3)
PEACFET Jy 11 R 2 e B F 0 e FH 7 ) 5 i

fEHZ RIS HAT A W HE EATIN, gt RIE o vl 14,
JVE LIS R S A, e R, RO T
AR P P e SV L RN ) 7 1
(join
(scan tl)
(scan t2)
(scan t3)

)

o RIFE TV v] et e AN e RE W, A BRI ar e LA 5
AW 00 AR I RS, WA P2 e Bz Rl -
(nl join
(t_scan tl)
(t_scan t2)
)

B3, RS A o R Bede i DL _E R A ZI0E Se ) . B,
PUF % “hash join tl outer to something” JoE| RN
(h_join
(t_scan tl)
()
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PO |
AW SHEZURI B B, wTRes BIRE ARG N T &
WK, MR PR FERINUY . 5 22 MR, A
A8 hints 38 58T E AT T 70 4 -

(hints
(i scan () tl)
(i_scan () t2)
(i_scan () t3)

)
TERXMMESLT,  hints I E AR IEEAER s EA S R 7.
XTI N BB BRI o S R w] LA 53 U5 Il TR A
PLUREERTRE, EERMTFT, 276 1 48, 3 13N &
gl MARAFE P PT A 3 iR 51, At Al 2 e U5 i) J7vk, R 3
b= A
(hints
(join
(scan t2)
(scan tl)

)

(i_scan () t3)

KT ERRTHA—EIEEITL
A DU 3R 7R B WA — B ), 1 n DA Fig 5 ek N7 R Gy 1)

Tl
(hints

(join
(scan t2)
(scan tl)

)

(join
(scan tl)
(scan t2)

)
)

APAT U RIAHSCHR A, AR ARER R PE, JF H a2 EL

Hi% o
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HEUA—BHHERALS T RIS, ABR] DUAE AT R € V5 0 7.
PLR VR [ — AN 45 e 29 [ R 4 -
(hints
(t_scan t3)
(i scan () t3)

)
FERXFMEOLT, PRIk ge, JIF HAT W2 AHE 1 .

ATEACEHRITH

T M{E Adaptive Server 1H ZMENT T, H BRI R B AT i)
PAT IR

o SEEL— AT T AWIPR GRS AE TAER BN AT R . TS
L3 325 B “SEBL AW .

T — T EMER, b, TR, W2
326 U “REY T

e — RN KT 5L 327 TN
“HRET

BRI SCVFIERIEA T BT 55 TR 1 w5k
FEAWPACHIANBE L . (2, B vr R m] H RS S o A it
WHEB AT AR T A b, SRRt R R 1 A
FEAMR A IR E AL A

PAR Bl 4 — A T LU AR G 1 & if -

select *
from tl
where cll = (select count(*) from t2)

RIS — P r i s EE S . 3 TS R A
it

( sequence
(scalar agg
(i scan i c21 t2)
)

(i scan i cll tl)
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REFES

326

BLL P A A R B, joiny nl_join.  m_join Al h_join &5
RELEARACTER Py Ak WAl B 5 BEAE AR e . ln, DL R S ds—A
th exists 51 AT A if):

select * from tl
where cl2 > 0
and exists (select * from t2
where tl.cll = c21 and c22 < 100)

PO IS SR 11 R 2 Z (A — NP, ERIUT 1. 12 A
PREFPARRE N 1358z, IF HA T o0 AN B e 47, X 2 e
t2 15— AN ECAT b A5 1
(join
(scan tl)

(scan t2)

)
HEFEUT 2 11 BERCR LB I E R ORA tH I 5L
(join
(distinct

(scan t2)

)

(scan tl)

)
DR S o | P 7 WA Y I R R L A E
o t2.c21 FHIME—RTG] (WRAEAE) SR iER:.

o MEFFAR USRS CURAFAEME—R T o EIEIEOLT,
A RES I c22 BRI TIREFATIF N TAEE

o ESHRRIHT LN, AT HBERIFIE PSS SRR
TAERR, X TARREAT Y.

RIS AT B € S Ja AN IE ST A IR T AR I B A 4
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EHRT T L IR 2R
LA A TR P E) R

select *
from tl, t2
where cll = c21
and c21 > 100
and exists (select * from t3 where c¢31 != tl.cll)

“1=" AHSCHT RE 3 IR A . RBERRY 2 1. 2,

YO 43 TN Py v 10 e o7 IR T 1 T €2 PRI Y e A >
AT LU B AT H 1) 98 I R R T AT I K I R Ry &
3 I IERRIEESR MY R, =38 b 3 I AU (1 U KK

I, AR LT SR vk

(nl join
(scan tl)
(scan t2)
(scan t3)

)
U SRR G IN 13 5 BRI WISl S v R R AR I T P
17 13 14

(nl join
(scan t1)
(scan t3)
(scan t2)

RETENA
AR BN GO0, AT AEsh S R b B AR i 1 A .
< CRREE AR R
o ORRE T EWIEER LA E .

BB RV T OB R, O S0 S SO
PRI

nested JESIAIRE TATESNIR P IGLE . TRl “HE"
B SRR . OLACRFP AR o, JUT BT T AN
P AL I 0, S EL Rl T P 5 BT (01
78
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LA SQL 5 A4 5 AH R KA 21 A if:
select *
from tl, t2
where cll = c21
and c21 > 100
and cl2 = (select c31 from t3
where c32 = tl.cll)

GRS 7R T AR 11 $ 3 107 &

(nl _join
(nested
(i scan 1 cl2 tl1)
(subg
(scalar agg
(scan t3)
)
)
)
(i_scan i c21 t2)

)

LS 2% “ffH showplan” F1HEAT T /4. scalar_agg #1511
KNS H AL TN, PSR (BEEEa kD 7Em-Le

RN e RN o

FEBRRIAFIER

SQL & ify i i) 7 B Al AR AR S i -l 7 Al AT L. R
CUfbRIN, AR At

select
(select cll from tl where cl2 = t3.c¢32), c31
from t3
where
c32 > (select c22 from t2 where c21 = t3.c31)
plan
" (nested
(nested
(t_scan t3)
(subg
(i scan i cll cl2 t1)
)
)
(subg

(i scan i c21 t2)
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EOE, RV, R Z 7 20 bR R DU e 424 A W (14

i
FEW B AL LT RIS “ PRI R ER IR
NS PRAS AW BN ERER 1A K

select 1
from tl
where
cll not in (select cl2 from tl)
and cll not in (select c¢l1l3 from tl)

eI, M c12 T AR mHA “17, M c13 R
raEmga s “27.
(nested
(nested
(t_scan tl)
(subg
(scalar agg
(i scan i _cll cl2 (table tl (in (subg 1))))
)
)
)
(subg
(scalar agg
(i scan i cl3 (table tl (in (subg 2))))
)

LU B, 2 AT EWIREES ST E.

select * from tl

where cll not in
(select cl2 from tl
where cll not in
(select c¢l13 from tl)

FERFEOL N, M c12 R AR “17, Mce1s
R raEfbBgaah “27.

(nested
(t_scan tl
(subg
(scalar agg
(nested
(i scan i cl2 (table tl (in (subg 1))))
(subg
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(scalar agg
(i _scan i c21 (table tl (in (subg 2))))

)

B FEIRT: HBIRFSERE
nested I8 SRR B RITRAELAE R —DRAER, K IRE T AWl
AR AR X SCVFTR] LKA A1 25 7 ) T

select *

from tl1, t2, t3

where cl2 = 0
and cll = c21

and c22 c32
and 0 < (select c21 from t2 where c22 = tl.cll)

FEUETRIT, BT 1. 20 13, Hh ARk e v i
i
(nl_join
(nested
(i scan i cll t1)
(subg
(t_scan (table t2 (in (subg 1)))
)

)
(i scan i c21 t2)

(i scan i c32 t3)

EUTFEaARE
IR T B ERR S, A ZIGERE NI AR S B AT )
L ) 5 A A v ) A AT A K

select *

from tl, t2, t3

where cl2 = 0
and cll = c21

and c22 = c32
and 0 < (select ¢31 from t3 where c31 = tl.cll

and c32 = t2.c22)
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SR R 11, 2. 13, P PR EAE t1-t2 HIERE .

(nl join
(nested
(nl join
(i scan i cll cl2 t1)
(i scan i c22 t2)
)
(subg
(t_scan (table t3 (in (subqg 1))))
)
)
(i scan i c32 t3)

)

T T AW H LR RIS, DI 0 (el 2 (i
R T AN REAIER; HWRERENAE R 2GR IE, JfH

AR
2, PUFHS I RIS AL RN = RSk E 1 A i
(nested
(nl join

(i scan i cll cl2 t1)
(i scan i c22 t2)
(i scan i c32 t3)
)
(subg
(t_scan (table t3 (in (subg 1))))
)
)

R TR LERE MR
LRI, PRI HL & 2 2 A R 5 S fE, TN
IR, BIILE R

create view v3(cc3l, sum c32)
as

select c¢31, sum(c32)

from t3

group by c31

select *

from v3 a, v3 b
where a.c31 = b.c31
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FERXFEOLR, IR AT TARRIFAE il el TAE R 1ie
AT o AZ LARRMI P  L HA R A AT FR IR

(sequence
(store
(group sorted
(1 scan i c31 t3)
)
)
(m_join
(sort
(t_scan (work t (a Worktable)))
( sort
(t_scan (work t (b Worktable)))
)
)
)

I P 2K E B2 e ERINPN & = ii (S

B ESHNEINMMRITR
DU R A MRS
select max(cll) from tl

ARSI AR G MBS 5T, BRI, IR P A HR. (1
s&, WP 11 LIRS LR A VF max() AL
(scalar agg

(i scan icll t1)

)
H T Ar R G T Rt Ws AT, BRIIBR & 548 LA &6 25
VRIS A AR ) ) 45 2R«

(i _scan icll t1)
Y scalar_agg % H K& F AWK — a0, W TR ZE sk,
I HAZh G H Rk A 20 75 A 2 )
RELEGHIAR, B H 2 A 8hs FAk LA 2 s
Y, XEWRAENRE PR B e . Dk, gt R my
PATE

select max(cll)

from tl
group by cl2
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LU il B vE RIZR ) 23 R AT = A R R AR S FE T R A

iE®  group_sorted i XS P HANBEATHE Y, Bl e 2T RG]

(group sorted
(i scan i cl2 tl)
)
(group_hashing
(t_scan tl)
)

(group inserting
(t_scan tl)
)

BN ERNMmRITX
union % VRIS SEATRIA L 4T A 1 SQL FEAIAY Kl

select*
from
tl,
(select * from t2
union
select * from t3
) u(ul, u2)
where cll=ul
plan
“(nl join
(union
(t_scan t2)
(t_scan t3)
)
(i scan i cll t1)
%
SQL H A PIAZEE K] union: union distinct A1 union [all]. union [all] &
R AE .
m_union_distinct FI h_union_distinct B RE 57 Al s AT R T
A I IE T HLA ) UNION DISTINCT 542 T g . A ix bis 5
£ 5 UNION ALL 4554 2 AR . B8 TSI EVER B TS
T T S RO AT .
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FE NG, | (11, c12) HERGINE A THIRIPH
FIHERS, i sort 8 AT AR BB I HE .

select cll, cl2 from tl
union distinct
select c21, c22 from t2
plan
“(m_union distinct

(i scan i cll cl2 t1)

(sort

(t_scan t2)
)

)N

union_all FlI m_union_all #1571 X3z 5457 vl ?MT%TIWJHZ%T
£ IE I UNION ALL. X 263z 8 45 ‘5 UNION DISTINCT &5 &8 FH &
PRI A%Eﬁ/%iz!i% ANTEH s ea¥ T2 T HHE 3

HELEAL

f?ﬁﬂ’]?f?‘]* H AN i_scan 18 HAFHE AL HE 7 4% 1 m_union_all
LR ftes T m_join.

select *
from
tl,
(select c21, c22 from t2
union
select ¢c31, c¢32 from t3
) u(ul, u2)
where cll=ul
plan
“(m_join
(m_union all
(i scan i c21 t2)
(i _scan i c31 t3)
)
(i scan i cll t1)

)//
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EERFEHFRERMRITL

ORDERBY #riff b Ui ZHE Y, B3 T A RIS HAT (il m_joiny
m_union_distinct I group_sorted) TR E T

HEFF 1 sort Hi1 5 RIS SEAF AR CORAGRLT R AT R R
FEATSUERHEIPE) SR 251 5 LR i_scan KUk

FITAT it S I 2E T 5 0T R AT AL 45 R b ORiR ik, DA
WA LA P I AT -

E R HM7REIF, 1 1 i_scan $24 m_join AT IHET . t2 [ i_scan
AR 3 I I F 34 T m_union_distinet T 5 IRHE . IbHEFIE
Mt m_join FrE T . BJG, ATHERHEY, K5 ORDER BY
Frs FIHERE i m_join 3243t

select *
from
tl,
(select c21, c22 from t2
union distinct
select ¢31, c32 from t3
) u(ul, u2)
where cll=ul
order by cll, u2
plan
“(m_join
(m_union distinct
(i scan i c21 c22 t2)
(sort
(t_scan t3)
)
)

(i scan i cll t1)
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#EE

HEEME I REE

{87 OR REF

336

RS EW T, 2R, mHEH R

select *
from tl1, t2
where cll >

o

and cl2 c21l
and c22 0
F e R 12 1 A A SRS A BRI 2
(nl_join

(t_scan tl)
(store index
(t_scan t2)
)
)

WAZICKE store_index B RIS HAFIUAE ni_join FIAMI. AR ETHAE
TR s AN RIS 1532 0N (scan

(store... )) f&%io

OR M AS F— 4 R 5 [ R BRI AR OR ARIEIIHIHE, 2850 A8 fk
f{)47 ID 1L UnionDistinct iz 574538 3 get, o RidJoin R H 4,
JCA 5 ME—AT ID AHX R
m_scan (Z4H) I RIIE ERF A HAT R HE, KRIILIE
OR s :

select * from tl

where cll1l > 10 or cl2 > 100

plan
“(m_scan tl1)”
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KI&TE store IZEHFFBT

FTAE MR TR

T PR AT i 3 AR DU AL AN 59 (Sort. Grouplnserting
&) MISERNT R, PRAFERRIEAER, HIEATERS
R ATE.

TR TT I T A TS ST IS I G (1 T AR, Ui F RS
M RZFHFOL T, B —MEEATHE TR BRET I
SR e, ERAVIB U, YR AR S AR A

AT 70 DR A SOCAL I 7 XU AR RS SR X I 47 A 2
FATREE M ESR . B, AEPHATER A, BAMIII AT,
LAMIE AT o

G xehg 18 HAT B RE P L IR AR IEAT 0 1) RIVIN EET
T BRI RIBER BT XL . PRAURE 1R S 7 T IR 20 DX SRR,
X GEF. JallL FIREAEIA) .

LRI REI, BELE join F1_EXT t1 Al t2 3E47 X A= 8] 52514
X, JEH i c21 BAMZET]:

select *
from tl, t2
where cll=c21l

PAUT G R ¢ HEAT =1 S8 0 X, AT =10 JFAT nl_join. 41
GR, IR A B R 0] 2175 7 i «
(xchg 1
(nl join
(xchg 3
(t_scan tl)
)
(i _scan i c21 t2)
)
)

AFEE 2 BT AT =R ES X, JF R TES
xchg-3 BEATHESL,  DMEATIE TR Ak
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CEE A ERl

PR i ok R eI o A2 BEAT AT AR, REflrX)a, X
EANTEAT AL AT m_join:
(m_join
(xchg 1
(sort
(t_scan tl)
)
)
(xchg 1
(sort
(t_scan t2)
)
)

)
(prop tl (parallel 2))
(prop t2 (parallel 3))

FEAT BRI T B R RE P e £ BAT AL 20 DX B OFAT
EEE 1

BXREEHFITRIET
DU A — L6 504 5 AL Sl % oF R B i 7 «
A AT AR DB R S T e S R AT AR R A AT
WIBRITER . 5 Mg S — A e BRI, B — AN
K B A AT A
WA TEHRTR .
{# F sp_help_gplan .75 SQL SCAFIT] K

Zma b Sk AR B create plan 74, BAEH plan TA1#— A
O g v H K& #:2) SQL A ify o

MRZ AT RFOE GG, HRERE S i —A4
RIS H LS, Sl BRI e E Rl

AL v, e R s O, AR R L
NIZEER LI E AT,

ORAF I, BT R AR A1 o Bl AN Eds 70 e mT e A=
A, FERAF R AT AL .
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AN S R T 7y D BAS NG it iy EA T 10 i S AR
SRR LS OR AT I TR T 26 1F R AT I DL AT REANIB 4T
RZEEOUT, LT AT PR 1) AR D s 5 vt &l

BT S I 2 BURY S0 (A 10 R R 7T B s 32
B4,

EERRAERHERIT X

R0 DUAS ] dh v Rl it o) 7 ) b BRI BRI A TR e r 2 A Al
RWE . AREEMEONA MG RIPTEREL, ES0EE 7 =
“ERILAL” o
AL SAFTT HI AR set A E SR AL P .

set

nl_join|merge_join|hash_join|...
on | off

use ... MBI RNEVEFLZ AR ST RIUR A R A7 AT 5 H (1) use 3£
., 7E Adaptive Server 15.0 Z A fIiRAH, optgoal Fl opttimeout A~
B TIRAER I A —hZ iR b . Bdn, 752 MAHH ) optgoal i
Ao B LR

select ...

plan
" (use opttimeoutlimit 10) (i scan r)"

fE5E, nEIE ARy SAE gk R R s 2 AME )
o fEHZA use ¥R 0

select ...
plan
" (use optgoal allrows dss) (use nl join off)

(c.om
« BZATIHTEAE A use LHA. HIA:

select ...
plan
" (use (optgoal allrows dss) (nl join off))

(o)
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HEEGRAEFTHS T

FEEWRGN, KL B 5 (opt_goal) BLAERT (opttimeout) % & 5 use ...
IR RITERESS G H . BTN, KLU PR E S setplan ... k4,
HALH:

RIASE
AL I
an, K 1R s SN A H hash_join AN E ALK H R (opt_goal):

select ...
>
> plan
>
" (use hash join on)
y _
> (join (scan r) (scan s))"

AA11# 1] opt_goal F1 allrows_oltp i&%1J, {H )= hash_join:

select ...

>

> plan

>

> " (use opt goal allrows oltp) (use hash join
on)"

FEEW IO BB A H AR AL A, use T AIRIIUT AN 2 50
4k,
SRR MBI H AR, X W S BEE AL H AR
HE.
DB EmM BRI CeR U H AR 1), R
Ja v EMA H b

MR IR IRFFENZE AR —BUE

340

LRI AL RR I B AE A G T A F B A TR0 5 SONIAE set iy 2 A
EAMTT S Fln, BRI SR AR h_join, {HAE
set iy % " #X 4 hash_join. Adaptive Server fE4 JEHUFI % i1 Kl itk
[ IR 1252 I P RO 7 ol -

select ...
plan

"(h join (t_scan r) (t_scan s))"
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select ...
plan

"(hash join (t _scan r) (t_scan s))"

AL

select ...
plan
"(use h join on)"

RS

select ...
plan
" (use hash join on)"

YRGB R EERS, KRR
select ..
from r, s, t
plan
" (use hash join off)
(h_join (t_scan r) (t_scan s))"

PO r Al s FHITH hash_join s (A% T-5 t (&4, & AV
use FIIZ THRIZR HL45 2 1 hash_join, F ARG AT RIP KT8 e .

i RIMUIEFFY set iF3

set opt criteria 1F1)4%%2 onloff/default, 1L default £/ EHE AT L
HAREH T (A 0583 set 1YL, WS W (ZHT

W ) ) o
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HEE XAl 871 %)

PLBIE R fE RO TR

A3 5 A 0T R VP4 Adaptive Server TR GE AR B 5On)
AR . BT S BT AU RAE TR, AR AT T i
PR foeJm PR ORAF T RIDF BRI . BEACD RS N -

1

~N O D B~

WK B 230 abstract plan dump X &8 1, A8 4RSS #E
BRIt R . B i B A U R il 28 214 4 ap_stdout 1o
SEVF R0 B ) TR R AR s R his TR 2 40
il AT LLE M TT sysqueryplans ' ap_stdout ZH {4 T4 2 G e e
KA X A A 1 A B K«

select count (*) from sysqueryplans where gid = 2

{111 sp_copy_all_qgplans ¥ 43 7l A ap_stdout 52 1l ] ap_stdin
(ER B AL, S AS A A 4 e 25 2 VO [T R ok Rl 2 2
D .

1 Fi} sp_drop_all_qplans M ap_stdout 7 & BT 75 ih) 11kl .

PAT T+ B T

P HH A2 A% TR IS ] USRS R4t 38 21 ap_stdout.

i ] sp_cmp_all_gplans 1] diff #5241, 7F ap_stdout fil ap_stdin
PEeE TR Blan, PAN &L ap_stdout Al ap_stdin H AT
kKl

sp_cmp all gplans ap stdout, ap stdin, diff

KRR PO T AN FTHRIAE S

2 R £ B 55 25t Bl RO IRAR RO SUR
AR5 S O R, PTREAR ARG AP A o Rl
APHEIRSS WINPT AT AR . T B 0 R B AT

342

iRt R)E, 2B kIR AE R sysqueryplans 1, FEAL R H & D
o WRIAH & BT T 25 0] BT SQL iEA) A A kil
IR/ Z AR o KAy RN e A (b i P 233l i)
HRER AR ]

FBE TG B EARATH 55 H SR, Rl Ae 4 ik 55 2 Y Rl 3k
0 B I 2R VR 2 B TR
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WERH P AT master il FE T I R Ge i B, I H ARk
installmaster I & F T 4>k 55 28 Y6 Fl TR 8, WInT7E Rgeid
R LA TE A I U RIPR PR A7 7E master.sysqueryplans o

X JE F RIS 8 AT ART P o it AR 2 ot . 2R
master "I R, S ATRETREAE G RN A PTE T (U4
REE T PRALEE R A .

sysqueryplans A FH B AT 8 e kg B . AEUR:, 7ELRAF
KEFVIRIN, AR AT M Re ™ AL e i

)8 A RS a Ta R, ] bep #7E master £ids
FErh R Ar A bR an SR K R B AT bep, 1AL EE
sysqueryplans Il master W #2545 H &

SR T E AT IEFNZ )
WIARAELE ap_stdout A KEAWITIRI, TETFUREHIAT, TR system
By 2 g 1 R S EATT . {8 sp_spaceused 3 ¥ sysqueryplans
FIK/N, ] sp_helpsegment £ £ R 4t B K /N

SR 255 H S P 2]

sp_copy_all_qplans A 2252 il it 4 -h 4~ v Il F sp_copy_gplan.
WA B T2 A 2 BB 1) /L 38 sp_copy_all_gplans 7R AT & I Z1| 2%
W, W0 et SR o R R B AR H AR Ay TE R 2 b
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FFIZIT FERIISR i1 %)

A PUR kA

BRI RITHR
344

AEA G R AT Bl A Sk DU T e AE g i R R ARk ) SQL A
76 i PRI SR v R DG U i S i A A . (X
2%t FE I SCAR{RAFAE sysprocedures 1. )

PATHFER 0 E A F T R R, e ELsh R b 20 MR 2%
AN A i o 22 A7 S o
DL 2538 R 5008 ok i R v ] gl Ak 16 BT A T ) Al 3 A v SCAS Rl
P&

set plan dump dev plans on

go
create procedure myproc as ...
go
exec myproc
go
WEAZIS AR SRR AT, I H U A R R TR, 1R

17 with recompile I FE . [FIFE, RIS sl S Ay vH-RIpAT T RA
g G, fEd R ol Az v R A, DB A AR A
UL R, A AR A SR TR

T L] set fmtonly on KA RAT it b RE A TH&I), i ANSE B AT A7
filr R ()

et IR AN, A7 R rp el g4 i ) B i B ok RiRe
WerAr, FRRAFIEREPT A KA 1D,

FEVH R SCIRAE A IYIR], A7 R i) R TRl R BT I 1D,
MASESATIERERI o RERAE NSRBI TSR Ak i
Ja s BT A BERAT B R 0 F - #HA  [R)— fl g vl
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REEMERTRENRKLRIIE
TP AL REAS AR TR O RAF AN Sl B A7 i
RS A BIE AUt R SRt e A fh, e
LA fiE £ B EOR 0 AT

Adaptive Server 754 P T AN AT A7 i R I R BRI DR A il B o4l

1 Adaptive Server 2 PEA7fi b FEIS  GEH 2 AE B KIS T A7 i 7
N, B AU IE A ORAF— Ml S vkl Adaptive Server

S ATERE S7 B IETET RIS AT R SUN b ety Al € K e N i e
) (AT RS E0 s slmiEa.

R AR ZE EHA RS FRIsiT %t
(CREFTHae) , B4+ Adaptive Server ELFEZ B IS PE L L
FERAET BB BRI, DRI 213 DA K e A R AR AL i 42 A G
EAH ST R AT, I BT 2w A I R I8 1T 2 50
T IX LB A2 AT

B, MRS SERAR, SRS AR B LA
[ AL AR R S DR 1) 0, RN
between §FJFRARALAN (L AOIEFE,  Frh A0 5 R8I ) 2 it

select title id
from titles
where price between @lo and @hi

RIESHIAF, AR DO2 25 Vi), BnT DU RS . i
G RIHREAE Vi ik, BARRER TR AT IZ L R N A8
SR WEREPA SIS &%, WIAESAT 20 Sl 1R I R A7 A
tempdb H TR E K.
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AIEEG SR 14/

FIFERSHRITR

G RIAIAR T A7 SQL AN sE SR, IE HA G RGBT
SQL Fr ity se s, W g A R SQL i A, AR A7
fi# it L, Embedded SQL, 4 4 A3 A HOAFAN R R4 & B A7 i 4
Pl XA R S Rl

I, SR P select VAR ATERE title_id ROMTRE, A 4
AMERAT MG LUR A B4 A Ml

"T19245"
"T40007"

select price from titles where title id
select price from titles where title id

BeAh, AR AR, BT, R ZAS A title_id
“T40007” , W2 B HI ID GRAF— DRI

R IR B IR R, AT AN AL -
o SUNERRAE %, Bl

select price from titles where title id =
@title id

THRIE A S RE R P I - ID fRArer, R HIE it
FEFTA # 1D BT RIS VT R CHE .
i F§ Embedded SQL, ME—Hh% vt &I H E &S R-1F:

select price from titles
where title id = :host var id
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AREENG T TSR R G R EEA T R AIE . A READ
HRENENEL, WS (ZETH: JiE) .

£ 7153
EELh SR 347
ARSI 351
R 5 T ) 351
AR TR 354
MG R A 358

EIEHRITRIE

DA R GE R G . IHER . Ay A i G R4S AT %

1|—‘|_J

elfE 4|

i sp_add_qpgroup RJ LA FIdy s G vh R4l . BRAEAL 62 il
3R ap_stdout, 5 IUDAZAIEE—ANHRIAIA BETTF ARl Tt il 1,
I —A 4N dev plans P IR IRAT VR, 2 se Al %,
SRIG K set plan dump 77 4, FREH 4

sp_add gpgroup dev plans
set plan dump dev plans on
/*SQL queries to capture*/

FAT ARG B Oy SR R A 5 A e I B Rl 4. B e B
Jei s BT P 8T I e i e a Rl o

TEREFIAMR RS BRI 347



EIEHS i %) H

il B 28
{ [} sp_drop_qpgroup 7 LAHIER % 11 %1 4
BRI ] T sp_drop_apgroup:
. RGO B P AT A e MR Rl B vl A
. AHE U@%\ﬁﬁ“j&‘m’]éﬂ A TP IR AR, T
sp_drop_all_gplans fiv%, F¥5EH 4.
o ABEMMEREAA S KIZH ap_stdin F1 ap_stdout.
PAF i 2R M R dev_plans 114141 :
sp_drop _gpgroup dev plans
RELAE R

sp_help_qpgroup % Hh A G S RIAL AR B, B S b By
RIS

WHAE ] sp_help_qgpgroup IFANHFZL 44, "eoke 4 H T % v F R4 1)
SRR 411D FIRRLL T RIEL

sp_help gpgroup
Query plan groups in database 'pubtune'

Group GID Plans

ap_stdin 1 0
ap_stdout 2 2
p_prod 4 0
priv_test 8 1
ptest 3 51
ptest2 7 189

AL H sp_help_gpgroup It 2044, &S B4 FE B A P A et
AT E R . THHRE T KT ptest2 4 1115 B

sp_help gpgroup ptest2
Query plans group 'ptest2', GID 7

Total Rows Total QueryPlans

452 189
sysqueryplans rows consumption, number of query
plans per row count
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Rows Plans

5 2

3 68

2 119
Query plans that use the most sysqueryplans rows
Rows Plan

5 1932533918
5 1964534032
Hashkeys

123
There is no hash key collision in this group.

S B ()15 U, sp_help_qgpgroup KR 15 -
o B IRIRE LK sysqueryplans T EATHL.

+  sysqueryplans " BAT ZAT T RIE. X EETHRI AT B oRAT AL
IVERITTAR,  CARE P51 H .

o HIGHAEEEH MBS H BAE . R,
SR i O kS A A DGk .

RS B B R PT A E UAT sp_help_apgroup I, %1 FERER

HEAR PR R e A AT A AR AT

sp_help_qgpgroup I, ‘& Rk &M P FrifE riv-&il.

sp_help_gpgroup #&HL T Z RSB, e

(LEN BEEHER

full AP AT ORI I PIAT B AT IR B RIMAT B8 1D s B A
DLS BRI A5 R OB R

stats full )& P EREIIBAE B LAM A E R .

hash AP AT BRI S R BB R B 55 .

list AR FATER S VRIS, DA E ) /RIS BRI B S, TH R ID. Eif
BT LA TR LA R 1 LA T-7F

queries %f%ﬁﬁﬂ%%ﬁﬂﬁ,u&ﬁﬁﬁm%uT%ﬁzWW%\ﬁ&MDuﬁﬁﬁ%%n
MFERF o

plans %f%ﬁﬁﬂ%%ﬁﬂﬁ,u&ﬁ%ﬁﬂ%uT%ﬁzWW%\ﬁ&MDu&ﬁﬂ%%n
R

counts HAPPATER R R, DUREANRIMLL M ER: 178G /P8 S, vkl

ID. EWIETILA P
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EIEHS i %) H

T T~ counts 1 5T H -

sp_help gpgroup ptestl, counts
Query plans group 'ptestl', GID 3

Total Rows

Total QueryPlans

Query plans in this group

Rows Chars hashkey id query
3 623 1801454852 876530156 select title from titles
3 576 476063777 700529529 select au lname, au fname...
3 513 444226348 652529358 select aul.au lname, aul....
3 470 792078608 716529586 select au lname, au fname...
3 430 789259291 684529472 select aul.au lname, aul....
3 425 1929666826 668529415 select au lname, au fname...
3 421 169283426 860530099 select title from titles
3 382 571605257 524528902 select pub name from publ...
3 355 845230887 764529757 delete salesdetail where
3 347 846937663 796529871 delete salesdetail where
2 379 1400470361 732529643 update titles set price =...

Emad

G B O s B A 5 v sp_rename_qpgroup H iy 4 %
R4, FHEIEALZFR I dev_plans 204 prod_plans:

sp_rename gpgroup dev _plans, prod plans

WA AR S IAE A4
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ExmRitL

i H sp_find_gplan ] R AW SCAFITIRISCA, LAY #5245 e Bk
[UNRT S
TR A TS EATH ¢ from titles” T THRI:

sp_find gplan "%from titles%"

PR R TR P A R &

sp_find gplan "%t scan%"
ARG B 0L BB T # AT sp_find_gplan I, I PR 7Y
AR B H A R . a3 P AT R
sp_find_qgplan N R A A XL/ 8 A BRI

AR MR R, A . IR test_plans,
APARFE RGP TR

sp_find gplan "%i scan title id ix%", test plans

XFTREANEEC AR, sp_find_qgplan #R454H 41 ID. 11K ID. i)
SCAMM R RISCAS

EIRPIRIMR it X

EEitN

AR G R SR AR SR, iy A R e
PR BT ), s e R s A AT IR R ol

1] sp_help_gplan A4S LA G R B3R At =l 452 R
FAY: brief. full Al liste  brief 275 04 H A U AITHRIIHT 78 54
SR full v A EEAS AR, B st A s A AR
20 AT

K R4S brief H

sp_help gplan 588529130
hashkey id

8 1460604254 588529130
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BB MRt

select min(price) from titles

plan

(plan

(i scan type price titles)

0
)

(prop titles
(parallel ...

Bitx EF2HEEA

352

RS B UL B PR BT A 34 T Al sp_help_qplan ##5 B0 e AT
vl HAbH P N aeE BT SHA TR,
sp_help_gpgroup WEATRFTA R SIS 348 TUH “FRELAL

FR
H/oy o

1 ] sp_copy_gplan FlE % oE R — N HIE S —ADNIATH. F
A MG T TR 1R ID Sk 316528161 1R IE] prod_plans 4H.:

sp_copy gplan 316528161, prod plans

sp_copy_qgplan ARG IZEHAE T B . W REAEEMSE,
sp_copy_qgplan #3247 sp_cmp_gplans 75 H ARZH %l BT H
sp_cmp_qgplans ¥t T S 40, sp_copy_gplan HUEAE R F1) 15 00 i
ﬁ‘fﬁ 1%\:

AR I A WA R CAEAE T H AR
b TR R 1D AL
b TR M R I, EA A

WRAFAERS oS, THRPEB R . Wi H bR b O e e ik
B e s OB o, T RIAS 9 . B sp_copy_gplan
T SRS AR P RImv k) 1D, R PAEH
sp_help_qgplan R4S & A FI 1K1

RGBT B PR T A A T DS v Rl . AR P LR
B CHE R . WG RIFIZHASZ sp_copy_gplan K50,
IV RIB LSS — AT R DL HAR4L ID PLISAT AR i
PRI A I H P ID.
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I B A 3 ek SR it )

AR AN R 1R

i H sp_drop_gplan 7] LA ER SNSRIl R IR 45 e vk &l
sp_drop_gplan 588529130

RGP G e 1 A R LU B it e R A AT R Rl 3

fi I L REMBR B AT TR

FUEA RS IR] ID, " sp_find_gplan 76 A BRI 48 Z A8
FBEREE I TER], 8041 sp_help_qpgroup 41 H 28 1 (1) 7K1l

BR&AB PRI ID,  sp_cmp_gplans ¥ EL P AN 5 oF R R0 AH OC Bt
A . .

sp_cmp gplans 588529130, 1932533918

sp_cmp_gplans T 5G4 H — 4 BIR S W LRSS R, AR5 ¢
T RIS MR, R PR:

o HTEAER, Kb
e The queries are the same.
e The queries are different.
e The queries are different but have the same hash key.
o X
¢ The query plans are the same.
e The query plans are different.
A LA A WA R A VT I PR PR A TR

sp_cmp gplans 411252620, 1383780087
The queries are the same.
The query plans are the same.

MR EEER A A UL FEAE TS AN R A A TR

sp_cmp gplans 2091258605, 647777465
The queries are the same.
The query plans are different.

sp_cmp_qplans FFiR[HPRAE, BB EE R,

HEEFIAM RS EiREMMEK TR 353



B AT B T4

EHAITY

F#£14-1: sp_cmp_qplans 98B X 7AE

BRI &

0 B AR BT
1 BRI

2 B BB
+10 W% R,

100 AP TRl D A AEAE.

RGOV B 5% B PP T A T LA LB 2 P AR AT P B
Rl HoAh R R A A R

fliH] sp_set_qgplan 1l LASE LA T4 ID (i % it-dal, i A B i 1D
AEWICA . sp_set_gplan R HEH T RISCAR AN 255 4> 745 1)
fii.

sp_set gplan 588529130, " (i scan title ix titles)"

RS E L O3 B R R A T DA ST A AR AR A A S v R
HAH P A BB A CHE TR

AT sp_set_gplan [, G ASARYE & SCAK B G oh RISk
P HZE W LT AN, SRR S B 5 Tl
B, W HATIRECIE .

W H LI create plan # plan ¥ ) i 3E—A il fr e ikl 15S
W55 306 UK “AlTH] SQL Gtk o

EIRAPBIFRB IR

354

H DU AR GEd R AN R R P i T TR R A
A, AR PP SR, BLURNBR L 4 B A ik
Skl
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SHIAREIFRE T

%] sp_copy_all_gplans 1] LLRF— AN G-I BT A v R 2 )
—H . FHIM test_plans 41 H0RE T T RIS i 2 helpful_plans 4 :

sp_copy all gplans test plans, helpful plans

4T sp_copy_all_gplans Hi, helpful_plans 2040 O AEAE. & 0] LA,
HHE.

sp_copy_all_gplans il i3 44T sp_copy_qplan & HI4A H i RE—11%l,
k) sp_copy_gplan RJ BE4 R, Pt DL — 1 il ml B84 DA [RIFFE 1) Ji
R R M. 5SS WA 353 TLi “LLB M%&) .

FEATVERIERE AT 355 5200, SR TR R 2 380
sp_copy_all_gplans . i i 7551 5K sp_copy_all_gplans &
W, HHAEF RS, WA F0 T O & IR — 4L
B, e fllcffET Bindh,

BEAN S BT RIS 23 Bl — AN R 1D S IR B AT Wl 4a
JID. B A G HRIFE BT P ID, 24 sp_export_gpgroup
F1 sp_import_qgpgroup. 55 WL 358 T “SAFFHURIA” .

ARG B b3 s P BT A T DL P AT AT . LAdUH
SRR A A R

PEBB P BIER B TR
%jﬁi ;p_cmp_all_qplans H DAL A AN (R BT AT S R F AR T
INEPSE
o PR ARIR TR K
o BAMFSCESE. ARG o %
o AHET ANEIAMAAE T I e A v
TR LE 2B ap_stdout F1 ap_stdin H AT K] :
sp_cmp all gplans ap_stdout, ap_stdin
If the two query plans groups are large, this might take some
time.

Query plans that are the same
count

338
Different query plans that have the same association key
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B AT B T4

25

AN eSS H,  sp_cmp_all_gplans AJ R ALTEAI (S E.,
AFE 1D, AW PR AT AWk . BS503R
ArbRITEAE R, BERBUL AR e 22 R THRIB TR B

#14-2: sp_cmp_all_qplans F9#F&#ZE=

B REMER

counts PLRURIMTE G MR TERS B R SCHEE E T AR TR, CAAEE—AN i E
AES —ANAF TR X2 AR5

brief counts FTFR AL B S P HHRIA FESCECE AR R M S0t &) 1D, LARAE—ANdl b {H
ANTES — AR D,

same FT A v DA R A RN RIS R T B S v R 1D AR

diff JI AT DL S BRI T RUAS R B o R i IDS AR k&l

first JiT A B AR AE B — AN RN A EANTE S AN R P T & &I 1D &R

second Ji v AR AE SR AN RN A EATE S — AN R P T E dh R 1D &R

offending JT A V4 DA K SRERAREAS [R) B (R I AFZE T AN 4L 1 BT %ok &I 1D AR v-&il.
‘B diff.  first Al second B A S .

full A B R BT % R ID. AR B 4L same Al offending B4 A o

TBIEAR T brief A
sp_cmp all gplans ptestl, ptest2, brief

If the two query plans groups are large, this might take some time.
Query plans that are the same

39
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ptestl ptest2

764529757 1580532664
780529814 1596532721
796529871 1612532778
908530270 1724533177
Query plans present only in group ’'ptestl’

524528902
1292531638
1308531695

Query plans present only in group ’ptest2’

count
1
id
2108534545

TBRA B B R it %I

i sp_drop_all_gplans mJ LA ERALH I B A dh % vh-&il o 50K ik B
dev_plans 21 " K AT fh % k&l

sp_drop_all gplans dev plans

TE RG0S B 03 BOHO i T 5 $UAT sp_drop_all_qplans B, #f A5 E
AR INERE T B P AT A RIS . 2 A 1 P A T R
‘EHEmIZH A OIE TR .
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FAFZ L i1 68

FAMFHITRIE

Btk SHEIA PR

MR PRRFATK

358

1§ '] sp_export_qgpgroup F sp_import_gpgroup HJ7E sysqueryplans F1 ]
PRI EITHRIA . X RVF RS 0 s A A
Fah R S 20 R kg5 s B0 o — AR
B REFIH bep M T IRSS 28 6120 ) — IR S5 2 10346
Iea (] 540 2 b B IR R 23 O AN [R) 9 T 1D

i ] sp_export_qpgroup 1] LK e H T BT A v RN Hh St Rl 4152
TIEIH 2. R fast_plans 2H 52 1%k 5 T 45 & (dbo) #1451
Rl HEIE—A% N transfer [1)3K:

sp_export gpgroup dbo, fast plans, transfer

sp_export_gpgroup 1§ [ select...into SR A5 5 sysqueryplans B A5 #H [E] 51
FIEAR R 2R . W SR A B 2 A A H select into/bulkcopy/plisort
WEI, nRE e HERE AR . LT a2 7E tempdb A T HIK

sp_export gpgroup mary, ap_stdout, "tempdb..mplans"
] bep PPRER SR ) — MRS BRI . XTIt T A

B [E)— R &5 8% b 5 — DB E ) sysqueryplans H, 5SS [E]2H 44
s H P ID B[R — £ ZE 1K sysqueryplans H .

i ] sp_import_gpgroup R K5 11-%II A\ i sp_export_qgpgroup @Il {13 &
il 2 sysqueryplans [FJZLH . T HIKEETHLI FE tempdb.mplans & il Z
ap_stdin ", I HcE FE BTE 4o H P ID:

sp_import gpgroup "tempdb..mplans", dbo, ap_ stdin

ARER R B S SR E A R4l
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-
R
abstract plan cache fit & 240 306
abstract plan dump it & 2% 306
abstract plan load fil 5 2% 306
abstract plan replace il & 2% 306
ALS

M HE&ERESEF 224
ALS. ZWaHENERS 223
close on endtran £l , set 257

close 1%

WA 246
compute by 4bH 81
cursor rows £ , set 256
datachange F4 %

SZiHEE 274
deallocate cursor iy %

WNAE 246
declare cursor 77 %

WAE 246
degree

BCEBKIMT 126
delete statistics iy %

EMgIMERY 288
delete iIZ 5 fF 56, 180
density join 12
drop index fiy %

ZHE B 288
emit BHFF 47
equi-join, i 7
exchange

TAERERRC 138

BHEAF 136
exchange, FIEEH 137
exists check iz 303
for update %l , declare cursor

it 256
forceplan LTl , set 214
from table 49

MHREFIAM RS BB TR

group sorted agg

BEET 77
group sorted agg IZ5.5F 77
GroupSorted (Distinct) iZH 5 74
Halloween 1] {5

Webr 248
hash join

BEAT 68
hash union

BEAT 83
hash vector aggregate

BEAF 78
HashDistinctOp I 555 76
/0

prefetch XHET 218
A 218
HUBTERAEAL 25
EEWMNIEE R 218
HEETHA 24
IDENTITY %]
Webr 248
insert
BEAF 56,180
Job Scheduler
update statistics 276

join 11
serial 164
RIGy 214

AT, ZHIT 160
AT, HAEMFEA RS X E 155
TR, RAMFAE X R —
TOHECAT 26

TOHAER 24, 25,26
WAMEATH X 158
MAFEFHZREIRAE 215
BT 64



#5/

join
or i 13
ordering 13
®iEA 13
REHHA 12
HEOO12
HIK 12
jtc LT, set 227
Lava
il 18
AHTI%E 18
ailhAT 22
BEAT 20
log scan 54
LRU F e 5en%
fae 221
max repartition degree
setting 126
max resource granularity
BWH 126
merge join BEFF 65
merge union IZ5AF 83
MRU ##sfiis , 250 222
nary nested loop join 12 54
nested loop join 64
open i1 %
WAE 246
option
set rowcount 133
OR #lg , iFhrAl - 255

or JK 48

or 1A
join 13

output

statement 39

XML 2l 102
parallel

BCEBONURLE 126
plan dump £ , set 297
plan load 7l , set 298

plan replace £l , set 299
plans

th# 353
ik 351
360

Sl 352,355
Tk 354
Mg 353,357
W% 351

B 354
prefetch JCH#ET , 1/0 K/ 218
process_limit_action 185
QP {8b5. S LB bR
queries

fRE VO K/ 218

RERSIAT 216

query
Lava $4T 22
OR FH] 171

select-into 1-11] 177
AT EE 124
JHTHATERL 136
ANFATIBIT 184
WHERHAR 134
fEH INFIE 170
] order by i) 173
remote scan IZ5. A7 90
restrict IZ5LFF 86
RID join IBHFF 92
RID scan 52
ScalarAggOp IZH.fF 85
scan
index 146
AMEG] 149
e2eik, xR 149
SRR EIERIREL] 149
RiERG 149

ARAERERG] 146

EJRAERERGINAEE S 146

R, EaEAT AR R AR
BHM 47
scroll IZHAFF 91

select 7%

fRERT 216
select-into AU 177
sequencer

BHMF 89

Adaptive Server Enterprise

148



serial
union all 154
rdEs 152
set
XML 174 102
AR 134
set plan dump 7% 298
set plan exists check 303
set plan load 7% 298
set plan replace 7% 299
set rowcount
option 133
set 1%
forceplan 214
jtc 227
plan dump 297
plan exists 303

planload 298
plan replace 299
129
setting

max repartition degree 126

max resource granularity 126

max scan parallel degree 127

number of worker processes 125

BRITE 126
shared JCEET | YiThr 247
showplan

i 33,185

gt 39
sort

BHAT 86
SortOp (Distinct) I8 H 1T 75
sp_add_qpgroup 24t 347
sp_cachestrategy RZ0id Y 222
sp_chgattribute R4

concurrency_opt_threshold 239
sp_cmp_qgplans 2501 FE 353
sp_copy_all_gplans 244 355
sp_copy_gplan ZF L 352
sp_drop_all_gplans &4 FE 357
sp_drop_qpgroup R4 FE 348
sp_drop_gplan 241 fE 353
sp_export_gpgroup ZFdFE 358
sp_find_qgplan 24T 351
sp_help_qpgroup 2L FE 348

MHREFIAM RS BB

sp_help_qgplan A4t fE 351
sp_import_qpgroup AL FE 358
sp_opt_querystats
Al 213
i % Adaptive Server 212
R 212
it 213
sp_set_gplan 2410 fE 354
sqfilter, IZ5HFF 94
SQL
TR 141
SQL HrHE
Uiehys 242
SQL %#
RAE 17
SQL kA% 315
statistics 1-71] , create index 7% 279
statisticsmaintenance 278
statisticssorts, AERT T4 286
store
BHM 87
sysquerymetrics %,
LB FR bR 262
table count J£ il , set 215
text delete, I 58
triggers
HUBERER 24
BB 30

truncate table iy %

NEgHEES 279

union all
serial 154
T 153

BHA 82
union 12 EfF
Webs 255
update all statistics 280
update all statistics 1% 283
update index statistics 280, 283, 286
update statistics 270
with consumers T-fi] 286
EHgHMEREYS 278
Y19 283
SIRGHEE 283

3/

361



#5/

update BEF 56
view

sysquerymetrics, b EFRAR 262
with statistics |71 , create index /7% 279
XML

set 102

B 112

IR ER AT 4 109

Wi 102

A
TSR 25

B
e
IR TEAT SRS 223
Tkl 348
btk 353
AhE, WER 134

bRt s
serial 152
P E: 151
FikX join 13
=t
serial 142
T 143

JATIE 142
FHForX 144
FETHE 143

sl 216
JERARA
T 239
FERAAL Y
PEBAT 239
JHAT
union all 153
X 143
L 123
iRl 134

EHIPATHR 136
WERKNE 126

362

IFAT AR

query 124

JHATIE 15

distinct K4S 170

SQL #1141

PR 165

R 142

XAy IEPEERAE 142
HATIER: 164

HAITRELES 169

XA RSl 130

EH: 155

R, ZHIE 160

ER:, RAMAA A XE 155
TR, AEHRAEHSX R~ 157
ER: AR A X R 158
W B RS 168

WX RESESs 165

Xy R 155

WE TS 125

REES 165

A IN ZIRME# 170

ff /] OR FHIMEH 171

i/ order by FHJM & 173
SNHER: 165

Eaihgidasdl 128

JEATRE, JHH 125
IEATRE , WE ORI 127
EiEr A

SUEY 298

AL IBHEAF 10
Xy @R

AT 142

AFRIHT AW R 133

IR

SCIRFHT 26
BEEEH 23

v

{§i[] create plan #57€ 293

Adaptive Server Enterprise



C

KFE
gutfE e 272
HTE#giER 272
Z: I e sl
TR 24
SHAEH] 26
2R 59
A
insert. delete. update 180
WK, RolwEd 217
7rif)
FRAGIOCACI TB] 14
ety 3
PATHCE 33
A, Uk 16
i), PATHI%E 18
AL
IHT 123
FER7ip Bk =y
sysquerymetrics FL 262
yili 260
HE 2604
iR 262
AT 260
i 30 - 32
showplan f1 33
sp_cachestrategy 223
HEZH 112
it 43
Lava 18
IHT 134
Ak 217
A TEHNERR AT 255
EEAE 47
il 101
AL 16
AR 351
P e ey
RN 167
AT
XK EES 167
kAl 161

MHREFIAM RS BB

P IFAT R

EiliE S
ELAL
R
kel

353
351
352

(N

H sp_help_gplan &%

(PSR
BT RIIRAER
EitlE Sa LA

bz
il
EN

347
358
358

LR
i 2
RES S

IS
LIES

348

351

351

347 - 358

348

(EAEE R

byl

347

[EPSEES)

Al P A0

equi-join
WRSH 6
AT R

st

294

348

7

142

MEtA 3

FGETHE &

WRBH

el

2
16

161

315

94

94

47
80

update index statistics

1Pt is

WIRIEAR - 250

D

K10

ECI W
T4l
SASZRIA
BEBH, ST

ESNAN
i

17

218
358

358
112

351

283

3/

363



#5/

F

JulEE®, KVO 218
i

B EESREE 260
NS SHE R 286

X

KR 144

kR 182

fakE 183

A i AT

ToE IR A SRS T 221
=il

plans 352

gkl 352
THHATHR 26
&kl 355
Tkl 355
S, TR ER 24

G

b 23 00

Weks 253
BE 180
HOprERAE 23
CERT RN
ERIEE 25
fil k4 30
i E# 25
EH: 26
R5|1f 31
Wiz 24
FEIR 26
FEIREG| 27
itk 30
HiE 26
BB

Wiky 247
THEEE 269,272,280
{FFRFE 272
THiEhR 246

364

AERERE

WEHHE 125
TAEREFEAR
exchange 138
PA 0

Higifbr 246

fi] 7 K A
RO 31
RH
sp_cmp_all_qgplans 355
sp_copy_gplan 352
X 294
THRIDCHA 294

IS H | exchange 137

H

datachange , Ziit{ii B 274
GEPXANITH 220
RMGIERR , WAEFT 246

J

TR RS 143
SEFLIS B
S5HmATHRmELE 242
HA, it 4
I
sty 348
g 347
S 358
i 355
SHFEE 358
THRI SRR 294
THRIDCIEF 294
MHER 348
MERFTE R 357
HMEE 294
w347
XA 348
fii oy 3 Hr 25

Adaptive Server Enterprise



J%/> update statistics 520 287
Gl

B 24
P 5 TR T

TR 298

THRIZR 294
i3 AT A 133
PGl

TRECED 219

K

PIRGE!

FEIRYTHT 26
Wiks 251

74

PLALTE R 30
AW IEATRE 130

L

Bss, L HFE 14
165

AT 155
BN 25

A 165

Wiehs 257

PIR B b des 151
MEGHEE 278
truncate table 279
update statistics 278
2E 1%, update statistics 283

M

R

index T-1) 217
Y| PEC 219
Hix, itk 14
Hbx, fLieBisr 14

MHREFIAM RS BB

N

AT
HEZAN

P

HEBR 731X
Hry

244

182

gt R SRR GA

HEP 2R
gt fs

IRAERR
SQL

B 285

17

SQL JRA:#% 315
KR AE R

Q

JARIGFHTEE 125

B RS SQL i

Wigt, X 183
R AL B FRRE 264
[X 3 Jeg 1 ) A

FATRE
BURR
XML

B

155

112

R ARSI gE!

S

PR GEHE B

S

plans

353

Skl 348

il

357

315

216

285

i index ¥5 & RG]

MR A

AN ST

ERP I HEE 26

TR Kl

353,357

26

112

217

286

3/

365



#5/

M RS AR 146
seiia?c 169 e, X E 149
PR B 168 ik 149
WX 165 Bk, MIXE 149

REAESBES 7T SJRAERE 146

P / ;

K, HEEEm 23 AR A RN E S 148

B2 %i\m
join 12 golfElE 285

s 23
B v 219

BH ) T
cursor rows 256
TR % i 215 @
WFE | join 13 hgakklgl 347
iy, ERT R 214 RERTIFIGHEE 270
BEA BIgHEE 270
KHFA 239 iERER iy ihg
SRR E 239 set forceplanon 214
RS L
LA 6 oA 217
ol 16 YA 205 - 239
22l 10 T GRAN 17

A 10 e
BB 185

HWRSH, O 6

HZASRIR 351 HWAIEATIN 186
W RS RIZAT 185
MU EEER 25 IZATIE 184
HHEr 23 15 F R R R a2

XML 109

fai by HEEEH 25
WHTH 24
FCIRFH 26

gt s R
datachange K% 274
drop index 278

FEIR |
Eéi%ﬂﬂjﬁi 29 truncate table 279
- 7 update statistics 270
#il y A 27
update index statistics on 283 BT E 280
.. - It /o
update statistics on 283 k%] E;J'?Uiﬁfﬂﬂh 226
KVOFF 218 = AT

YRR BIFARIN 270
EH 269,280

R 281

HIgk 278, 280, 283
Hip2isk 285

HHM 285

HEOHHERERL 24,25
WA 31
HWERZH 10
NEWIRE 216
Uebs R 247
ROl 146

366 Adaptive Server Enterprise



ffH 267

1 H] delete statistics HIFrF A5 288
i Job Scheduler 276

BiE 285

15} update statistics 276

w

% 2%

Wetsigsh 251
ME—2 5]

IR 31
ded, i e 278
/Al R

forceplan 1 &r 214

mElRG 217
RERFIMH] 270
A 8

X

WA 24
WE, BMERZEs 217
17 ID (RID) BH#AERT 24
gfri&éﬁiﬂi@ , ANERf 288
T fg

MUFETHRERIRMIANE 216
B % 354

Y

FEIR

26
ROIHH 27
L, Hdh

TRECHT 219
CHBME RS 6
RE, st 5
SIS HPAT 18
N
mififEE 217
Wik 257

MHREFIAM RS BB

3/

H 1D

H sp_import_qpgroup {358
M H SRR AT 7 ALS - 224
Pk

AW 6

Mmggfs 8

HAR 4

HERZHORYE 10
i 8

PRI B[] 14
itk 246

S 4
A, = 5
etk , Afs 14
AT 30 - 32

Tl 3

e 205

BRI 30
AR Pz e IR 212 - 213
sp_opt_querystats 212
sp_opt_querystats , F2fE1{5E 212
il & Adaptive Server 212
iZ4T sp_opt_querystats 213
A EbR, 4L 14
ALIE 16
Webr

Halloween 1)@ 248
A i 246

ZEMN, ZMH 257

MBS gnI A 253

AIEHT 246

i 246

=5l 247

i 244

AT 246

Hir 246
WwrgeE 39
THREX

queries 218
sp_cachestrategy 222
AR 220

B 220

BT 219

367



#5/

B AT Z
detete ISR 36 (AR RIFTE 128
exchange 136 v
group sorted agg 77 7j?)in 12
group sorted agg 77 . »
GroupSorted (Distinct) 74 ) ﬁ”& JHA 284
hash join 68 AR 23
hash union 83 ZF‘\D/‘] 25
hash vector aggregate 78 fij%h 25
HashDistinctOp 76 TR 26
Lava 20 Mm 24
merge union 83 HAT
nary nested loop join 69 A WAL ESRRE 260
remote scan 90 JH set noexec on % 33
restrict 86 BT
RID join 92 WIE LT 246
ScalarAggOp 55 Sk 246
scan11 47 %a| 247
scro 91 o
sequencer 89 %}g‘ﬁ 252
sort 86 .
SortOp (Distinct) 75 %@ﬁﬁ% 6
sqfilter 94 Wi 8
store 87 T 174
text delete 58 H3l
union all 82 update statistics 276
update IZHF 56 ke 1 _ o
R 47 update index statistics 283
KEESE 7T
L 4

BHELT  emit 47
IEHELT insert IEET 56
IZHLFF |, merge join 65
BHEA, A% 10
BATHS

EEYEE 185

T/ EE 186

PR 185

s 184

368 Adaptive Server Enterprise



	性能和调优系列：查询处理和抽象计划
	目录
	第 1 章 了解查询处理
	查询优化程序
	优化目标
	并行度
	优化问题
	Lava 查询执行引擎
	更新操作如何运行

	第 2 章 使用 showplan
	显示查询计划
	结合使用 set showplan 和 noexec
	语句级别输出
	查询计划形状
	Union 运算符
	INSTEAD-OF TRIGGER 运算符

	第 3 章 显示查询优化策略和估计值
	生成文本格式消息的 set 命令
	生成 XML 格式消息的 set 命令
	诊断使用情景
	set 命令的权限
	分析动态参数

	第 4 章 查找慢速运行的查询
	将诊断信息保存到跟踪文件中
	显示 SQL 文本
	保留会话设置

	第 5 章 并行查询处理
	垂直、水平和管道并行度
	从并行处理获益的查询
	启用并行度
	在会话级控制并行度
	控制查询并行度
	有选择地使用并行度
	将并行度用于大量分区
	并行查询结果不同的情况
	了解并行查询计划
	Adaptive Server 并行查询执行模型

	第 6 章 积极和消极集合
	概述
	集合和查询处理
	示例
	使用积极集合

	第 7 章 控制优化
	特殊优化技术
	查看当前的优化程序设置
	优化程序诊断实用程序
	指定查询处理器选择
	指定连接中的表顺序
	指定查询处理器所考虑的表的个数
	指定查询索引
	指定查询的 I/O 大小
	指定高速缓存策略
	控制大 I/O 和高速缓存策略
	异步日志服务
	启用和禁用合并连接
	启用和禁用散列连接
	启用和禁用连接 传递闭包
	控制文字参数化
	提出查询的并行度建议
	优化目标
	优化条件
	限制优化时间
	控制并行优化
	用于小表的并发优化

	第 8 章 游标的优化
	定义
	每一阶段所需的资源
	游标模式
	游标对索引的使用及要求
	比较有无游标情况下的系统性能
	使用只读游标锁定
	隔离级别和游标
	分区堆表和游标
	游标优化提示

	第 9 章 查询处理指标
	概述
	执行 QP 指标
	访问指标
	使用指标
	清除指标
	限制查询指标捕获
	了解 sysquerymetrics 中的 UID

	第 10 章 利用统计信息来提高性能
	Adaptive Server 中维护的统计信息
	统计信息的重要性
	更新统计信息
	自动更新统计信息
	配置自动 update statistics
	列统计信息及统计信息维护
	创建和更新列统计信息
	为直方图选择梯级数
	扫描类型、排序要求与锁定
	使用 delete statistics 命令
	当行计数可能不准确时

	第 11 章 抽象计划简介
	概述
	管理抽象计划
	查询文本和查询计划之间的关系
	完整和部分计划
	抽象计划组
	抽象计划如何与查询关联

	第 12 章 创建和使用抽象计划
	使用 set 命令捕获和关联计划
	set plan exists check 选项
	对抽象计划使用其它 set 选项
	全服务器范围的抽象计划捕获和关联模式
	使用 SQL 创建计划

	第 13 章 抽象查询计划指南
	概述
	有关编写抽象计划的提示
	在查询级别使用抽象计划
	比较更改前后的计划
	存储过程的抽象计划
	即席查询与抽象计划

	第 14 章 使用系统过程管理抽象计划
	管理抽象计划组
	查找抽象计划
	管理单独抽象计划
	管理组中的所有计划
	导入和导出计划组

	索引


