InterSystems-

IRIS Data Platform

EPEREAFT —~ D EFR

Version 2024.1
2024-06-03

InterSystems Corporation 1 Memorial Drive Cambridge MA 02142 www.intersystems.com



EHEAF—IDER

InterSystems IRIS Data Platform Version 2024.1 2024-06—03
Copyright © 2024 InterSystems Corporation

All rights reserved.

InterSystems®, HealthShare Care Community®, HealthShare Unified Care Record®, IntegratedML®, InterSystems Caché®, InterSystems Ensemble®
InterSystems HealthShare®, InterSystems IRIS®, & U TrakCare (&, InterSystems Corporation D& EZEIETY , HealthShare® CMS Solution
Pack™ HealthShare® Health Connect Cloud™, InterSystems IRIS for Health™, InterSystems Supply Chain Orchestrator™, & &1 InterSystems
TotalView™ For Asset Management [&. InterSystems Corporation D EIETY , TrakCare £, AF—RXFFUTHE LU EU [ZHIT DB HRBEIZTT,

CCTELDA TV MO L TOITIURFEERF AT, FUS LU EBBOEFEE-EEREHETT,

CORFIAVME AB— R T LR (EFT: One Memorial Drive, Cambridge, MA 02142)$H AWM MEZFDF AN FE T IR LEME S LU
BRESATEY., AVA—V AT LR DR R EREB P LU T AEOICOAMRHEND, COFRTHOVHNEIEH LMD BRIDOT-HIZF
RALTIFAESEL, Tz, A=V AT LR D EFAIZLZEROREALZVIRY , AHTHE. LWHVESBHX. LWHALEDIFRT. FOLTERE
—&%E. BRT. W, R &4 RRABELGS AT LAANDRE. HAWEAFZIFAVE2—2EB~OHRIZLTIEGESAHLY,

MNBTOTFLEBERFLAUMIDVDTENINTVDA VA~ R T LR DBES (U AZHITRBSN TV DEEERE, COISHREHS
NIZRRF2AUREY TR 7 IO S LB, FA. BEFELONTND, AVI—V AT LRMIE, VI T I/ REHIZREBSh
TWBREUSMNIO NSV I Iz 7 TOYT S LICET HRBPLRIAET LD TIEAN, EBIT, ANBYILITICET S, HHNEHNEYT
FOT7DERANSEZSIVAIEIEBER, BEICHTEIIUI—V AT LAXMROERIE, VI 731V REZHIZHLHEEICHIBINS,

A&, ZOIVE1—FVY IR I OERBLIUZNIZEH>TRIZAVA— AT LI OEEOEHH. HIRICET 52— MM HETHS, 5T
EHBRIERT. (VI AT LM DOBRES AU AEZHITEIN, ZOIAE—FEEICL>TAFTEHIENTES,
AV RATLRIE RRFAAVMIHHRYICK T IEREERET D, F2. 1V F—PRATLARIE MEOREICTEIBERAZLIC, KR
FAAVMIREEIN-ERBLUVETISHTEIRELERTZTENEFT S,
A=V AT LR OB BZICET 2 R—MOZERMIE. UTIZEBLEHEEZE0:
InterSystems Worldwide Response Center (WRC)
Tel: +1-617-621-0700

Tel: +44 (0) 844 854 2917
Email: support@InterSystems.com



B R

1 I e T A 0 DT 7 T BT e, 1
1.1 ExtentSize, Selectivity, F3TF BIOCKCOUNL wuvvntiiniiniiniei e e 1
O B B« <Y 6 Lo S /1< 2
1.1.2 SelectiVIty GEBFRIE) oot eean 2

J O RS T S 1o Te) 016 111 P 3

L2 T T Il DT i e e 4
121 T e T o T D T e 4
12,2 HET =T Il e T =Tl e 5
L2.3 BT — T e T o e 5
1.24 3% —R T =T L COT =T I DF 2= T D I T oo 8

1.3 T =T N DF 2= T DF BB oo 8
1.3.1 T AT UR A RETT TR i 9
1.3.2 Selectivity & Outlier SEleCtIVILY wuuivuiiuiiiiii it it e e 9
1.3.3 CALCSELECTIVITY 7285 x—%&  Selectivity BFEOHNIE o, 10
Le3ed LR 1 e, 10
1.3.5 SEEEI T 4 TU R oA e e 11
1.3.6 [BIoCKCOUNL D] 7 oo 11

1.4 T—TNDF 2—=2 T OIFFHDOTI AR —REFAL TR =B i 12
2 AT T AP TEZE LR e e 15
2L T e 15
211 AT T ADIBIE oo e 15
2.1.2 AR e ZA T EA L T ST R e e, 16
213 AU T T AD T TN e 16

2 L T A T s 16
2 B B T ZEE AU AL T et e 17
221 EVMT YT LI AT U R AL T T A e 18

2.3 AU T ST ADITETR e e 19
2.3.1 DDL 2l U 7oA T 0 ADD TE TR oot 19
2.3.2 VTAEFREMRHLIEAL T VT ADITETZ cooeeeieeeeee e 20

24 AU T DT ABAT IIEED e 26
2B B N T e AL T T R e 27
2.5.1 BT e AU T DT ATEIRL oo 28
2.5.2 DDL ZFEHLIZE Y h~ o7 e A T YT ADTETE coecireeeeeeeeeeeieeee e 30
2.5.3 VI RAEFRAEMHE AL [dKey BV Ry T e A TSI T ADTETE ceeeeeeeeeeeeeeeeaaeen 30
2.5.4 Z7TAEFZEMA LI %BID B b= AT VT ADITETE wooeeeeeeeeeeeiiiiinnnns 31
255 By T eI AT U e AL T ADFEFR e 32
2.5.6 AU T T AZBAT DI oo 33
2.5.T B~y e AT BT DHIBREEIE oot 34
2.5.8 b= e AT I T ADKEEF oo, 34
259 B b= uT e F vl 7D SQL BERTE oo 35

2.8 B/ RRATA R AL T I R et 36
2T HUFBTEIA L T T e e et e 38
2.8 AL T T ADBEEE oo 38
2.8.1 BUILD INDEX (ZEDA LT V7 ADRETE ©ovviiiiiiieeciiiiieee e eivaeeaa e 39
2.8.2 BWHIR =S NANZI DAL T T ADREEL e 39
2.8.3 7T T TNEEDA LT T ADTEGE oo e 40

2.9 AL TS DT ADITFEE e et 40

EHRERAT—YDER



2.9.1 S —RTTADAL T T ADMEEE «ee oo 41

2.10 VPR TOAL T T ADMETH oo 41
2101 AL T T ADREEE oo 41
2.10.2 AL T T AREFETT TS 0L e 42
2.10.3 YALLINDEX. %IGNOREINDEX. %NOINDEX O FHTE e 42

2 L AT A R T D A T oo 43
2 L1 L AT Rl e 43

212 AU T T ADYARTETR oo 44

2.13 AV YRDA T2 AFAETETR BIOHIBR oo 45
2131 AV T I TR T DA AR AD = e, 45
2.13.2 AV AB U AINTFIET DIINEDIIMDTERE oo 45
2.13.3 AU AL ADHEIBE i 46

3SQL T—TIVDAR = L AT IRDTERI e 47

B L T AR T e LA T B e 48
3.1.1 DDL Z i U7 AT AR 2 e T = T D T 8 oo, 49
3.1.2 I T AZAE I LTAT AR = e T =T IV DTETE covveeeeeee e 49
3. 1.3 AT AR = D FERN e, 50
3 LA TAR —AZEDIAT T T UMLER e 51
3.1.5 FTARL —UIZEARTU T I IR oo 51

3.2 FIFBTAIARL =7 AT TR oo 52
3.2.1 DDL Zfi ALTZAFEARL —2 « T =T LD IETE oo 52
3.2.2 Kigi 7T AEAF A U AR AR =« T =T LD TETE oo 53
3.2.3 FHRIARL = DFERM oo, 53
3.2.4 FFRI AR — I LD DM 7 VMU e, 55
3.2.5 FIHEMAIAR — T ARG AT A B e 56

3.3 B AR T LA T T e 56
3.3.1 DDL ZfE FHLTZIR A AR = DIEZR oo 56
3.3.2 Kt 7 T AEMFHUIZIRA AN =2 T =T IVDIEFE cevieeeeeeeeeeeeieeeee e, 57
3.3 3 TR AR = DEEM oo e e 57
3.3.4 IRAAN —UICEDMT 7 T UALEL e 58
335 IRAARN —UICEDRT U T al B e 59

3.4 AR e LA T TR AL T T A e 60
3 AL FTARL = AT TIRD AL T T e 60
3.4.2 FHRMIARN = L AT I RDAL T IV R i eeeeciieee e 61

3.5 ITAN =V EFFRIAN — P OHETETEZDT 77 —2/30 e, 62

4 FKFE7 T AIZED SQL BT T TV D TETE weeee e 63

AL T R T DA TT T e e e 63

4.2 ARL = e LA T T R OTITE et 64

BB AL T e e 64

4o D RAT U R AL TSI T R e 64

&

=148

o

AEX—TDESH

ot



2%

2t PO SON T T ettt e 28
227 StAte BN e AL T T A et 29
231 AGE B N T e L T K e 29
2=4: DAL T I T ADIET oot 30

BT —VYDEE



T—II—8

vi



DIV A TTARAYTERTET—J LI

InterSystems SQL 7—7 VDI KIBD /X7 g —< A& RE T DI ARENR2T —H AN 7 FI T FRILT-T —
2 AN 7B VERR LU CRE L 97, bl 207 — 7 Mkt 57 ) O EITIC R E A B A L -5 Al BetEn S
DET, ZOETIH. L TFIORT AT — < ARE L OEBFEEIC OV THALET,

ExtentSize. Selectivity, 331 BlockCount TiX, 7 — 7 /WIZ T —ZZ AN TAHENC, T—T LT —HD RiE
DEFRELET, ZOAXT —2, 5% 072V il 357D IERSNET,

T =T NDF 2a—=2 T DIATTE, T —EPBAIN TS T =T VNORKRIRT —T V-7 — 2% 3L E
T ZHUCIVAERMSNI-AZ T =213, A% OV ) afidfl o0l S ET,

T—T N T o= T OHEMEL T, ZIAT R AR BIRME, B EOEIRME, SEE T — AR VA X
Tay e h N ERHYET,

TN TFa— = TRRE DI AR — AR —]

1.1 ExtentSize. Selectivity, & &1 BlockCount

FEED SQL 7 V& AT T DEb NIRRT 1557 ) AT T A AP PRIE T HEXIT, BEINDHHE N 3 DHY
E3

ExtentSize 1%, 7N THASNDT =T LT EDITHTT,
Selectivity 1%, 7=V Tl HSNDHZ LIZEH RS- EBIEOHI S TT,
BlockCount 1%, 7= T HIND SQL v 7 ZTEDAT L METT,

IV F T T A AFPIELVREE T 720120%, ZUODEAELGEESN TODAIENEETY,
ZNBOREHT, 7T =T T — 2B AT DHNT, VFA(T—T V) DFEREATIEEIIHIRIIICRE TEET,
F—T IR EN R T —BEBALTD, T— T F a— = VA ETFLTINLOME 2R E TEET,
;—7‘1»-%;—:‘/7‘%%%%% IR EE R EL C, BHR S MG 24— =T AR T 52 TEE

B RENCERELTZMEL L, T— I N DOF a—=0 F CTARESN I R 2 i C&E £, T— T NVDOF 2—=0 7 T{T»>
TAREICIY, 72V AT T 4w A T OB RIVLMEY) CRWERNEONTZG AT, T VDT a—= 0 T THERS
NIRRT, BI/RIICER B LT EH 2 L TLIEE,

BT —VYDEE 1



DIV FTTARA Y THERT 5T I

ABTH DI FARRET AV RN, FTADY — A a—RPNRRINET, V=R a—RORBIZTAN —VERDE
IRSIVET N, ZOEFEITITT /37 47 LT ExtentSize 77 AL Selectivity 77 A (%% 3585414 OutlierSelectivity
ITAE) INGENTNET,

1.1.1 ExtentSize

- —7 )LD ExtentSize fli%, Z DT — 7 AR ESN TWOAITE (W) 2 £ LET,

BHFEIRFI 213, ExtentSize OWIHUEA ST TEXE 1, ExtentSize 5 ELAWEE . BEE{EI 100,000 T,

WE T —AEBALIZ LI P REINDLZOT — T VDY A R RENZAELVET, EMRETHLVETHDF
B, ZOMIE, SESFRT —T VDAY Ot AN LT DXL E 9, B 3257 —7 Lo
ExtentSize OAHXMEN EMER R AR TIONCTHIENKHEETT (DX, /NEWT—T L OfEIT/NEL, KEW
T NOEIIRKESTHLERHVET),

CREATE TABLE 121X, L FOBNRTESC. T—T VINOITFED T HEETE BT 572D YEXTENTSIZE /%
FA—H F—T—RKNHEINTWET,

SQL

CREATE TABLE Sample.DayslInAYear (%EXTENTSIZE 366,
MonthName VARCHAR(24),Day INTEGER,
Holiday VARCHAR(24),ZodiacSign VARCHAR(24))

T =T NVDKKETTAERR TIL, AN —VEFN T ExtentSize /XTA—FEEETEET,
<Storage name='‘Default''>

<Data name="MyClassDefaultData'>

<ExtentSize>200</ExtentSize>

</Storage>

ZOHITIE, MyClass 77 ADAR —V EFh R L CWVET, 22 Tlid, ExtentSize 2 200 Z+8EL TWET,

T=TNNEERO BENR) T2 Foald, BHRN—2VOT7T =7 NVOF a—=0 7 HERRIZEY . BEIIC
ExtentSize fEZFHHR L CRE CTEET, ML, Bk D "7 —T N OF 2—=07" ®7 a2 BB TITEEN,

1.1.2 Selectivity GEIRM)

InterSystems SQL 7—7 /L (T R) TiL, &5 (1,37 4) |Z Selectivity E2BEHEE AT HILTUWET, FD Selectivity
B, EENRIIDOEERET D7) DOFEREL TRENS, T— T VNOITOEIGZ/RLET, BEERHENED
HMZEoTC, InterSystems SQL T Selectivity N E D IR EINDDP BN THIENHVET,

Selectivity 1% VEIERCEEOMEBIMEIZIESETET, HlzIX, 7—7 W BN “heads” & “tails” ITIFIEH ST
# L TW% CoinFlip #7233 5E L FE7, CoinFlip @ Selectivity OffIL, 50% (2720 E3, State 728 DG A2 7 1
INTAZKFTD Selectivity I, BE . DNSWEIEIZRDET,

T_XTOMEDREICTHDLT 4 —/LRD Selectivity 1 100% T, ZNEHIWT 5720 7T 4~ AFITRYINAFD

La—RETANET, TRTCOLa—RO7 4 — A RNERFEL THIGE . AT v I ARFITHI TN T r— /LR
OENT XTRIL THLEWVIHEZ B T H72012, T DRI U725 K 100,000 fHOL2—RE2T AN E T, 7
U BB LT2 100,000 HOL2—R DT ANTT 4— LR OMMOED R HS W ATREME D B D85 51, Selectivity
EREICHRETAILERHIET,

—BLLTERSN (TXTOERRLRD) 74—I/LRD Selectivity 1 1 T9 (1.0000% @ Selectivity SIREILZRV
TLIEEWY), iz 11X, RowlD @ Selectivity 25 1 THHELET,

2 EHREALT—YDEE



ExtentSize, Selectivity, &1 BlockCount

BHIEERICIX, T— T NDITREFZD —E THDHAN —TEFEHNIT Selectivity /ST A—HEEFL T, ZOHEEEE
TAHZENTEET,

<Storage name='‘Default''>
<Data name=""MyClassDefaultData'>

;ﬁ}operty name=""CoinFlip">
<Selectivity>50%</Selectivity>
</Property>

</Storage>

WEIL. 77V r—ar THEASNAEEICTFRIE LS Selectivity [EOEE A8 E L £9°, ExtentSize E[RIFRIZ. 1F
e CHAVEILHYEY A, InterSystems IRIS DELDF —FF 75 2T, Selectivity (2242 BEEENFES
nEd,

F7=. SetFieldSelectivity() A/ v RZ&2fEHAL T, $FEDT 4 —/VK (F11/37 1) @D Selectivity [HEZFR T T HIELTEE
T,

T—T NZEBRD (BFER) T — ARG FNTOBEAIT. BRIV DT —T )V Fa—= THGERE AL T,
Z® Selectivity & HBIRICEHE L, RETEET, T—7 /- Fa—=7 Tt oL DELVGITDINTELIFAE
THETHLEFENT 4 — A RIZHDNEIDNPHEREINET, BFERHLGE. 7T— T N Fa—=27TIiL, 5l
@ Outlier Selectivity DFEIE N FHE S, F DB EHOE|EI1TH-SUNT Selectivity NEHESNVET, B EOE I
F o, Selectivity ENF L L DOHZENHVET,

Selectivity 17 =) D iE i S Ed, SELECT 7 CHRESNTZ74—/V K, BLUE =2—d SELECT i T
HBESN-FIU 74—V R, [FIU Selectivity fEAME A SN E T, Ea—DfTOSEN Y — AT —T )V LT R b
ERHDHIEITEB LTSN, ZAUFE 22— 7 — VR ORPNED IEFEIEIC BT DR RN HV £,

1.1.3 BlockCount

KHGe 7T A AT BER 7T A 3T, ExtentSize L7 T A ERICH ST, % SQL vy 7 TS
NH~<y 77 ay s OBEEFELES, b BlockCount %, 7—7 /L Fa—= 7D [RyF-TOyY-
AOUR] X7 CTEIRTEET, ZD BlockCount %, 7—7 V- F2—=7"TiL Estimated by class compiler
ELTHBIENF T, ExtentSize #EH L4, T DZE F A BlockCount fEIZ SN TSI L AR I DI,
SQL O [T—TNTF 2—= T 0 RUZACTHL, BEETHERHVET,

T TN T a—= T EFEITTHE, SQLy T TEOEBEO T ay s - U NNESIVET, BRI ED3 725
BT INDF 2—= T OREMEIZLY, TR RATOMEENEES B ONE T, T—T N TFa—=F
THIESNZINOOMEIL, FEE LT BlockCount fHEX BT H720HIZ, V7 TAER TITAOERLL CRENET, i
M, LT oflz2RL TLIES0,

<SQLMap name=""IDKEY"'>

<BlockCount>-4</BlockCount>
</SQLMap>

TN F == T TTRIESNIEIX, T— T Fa—=0 T TIIIED# S L THKE., Measured by
TuneTable EL CGEBIESNET,

I ATEFENTIL, BHZRIIIZ BlockCount DA EF TEXE T, L FOBNIIRT I, 7 vy s - o M RIIZIE
DOEHELTHRETEET,

<SQLMap name="I1DKEY'">
<BlockCount>12</BlockCount>
</SQLMap>

JI AT TEFT HEXITIL, =72 OWTD BlockCount D EFEZEWET 57>, BlockCount ZHH - RAJICIEDI&E L
THRE T %M, BlockCount Z#B/REJIZ NULL EL TEHRTEXET,

BT —VYDEE 3



DIV FTTARA Y THERT 5T I

BlockCount 248/ E L7 EA . £721d BlockCount % 0 LL CTHRELTZH AL, 77 A au (T Zk-»TTay /-
AP RASNET, T— TN TFa—= 2 T EFETTHE, VTR AT 2L TRAS A E RS
7,

EDEEELD BlockCount Z A RANICHELIZEES . T— 7 )V F a—= T % FEITL T, Z ORI BlockCount
EIXEBINEE v IRV TAER DT 0y 7 AT MEIX, 7T— 7/ + Fa—=0 7 TIRIEDORH L TE
i1, Defined in class definition L GRAISIET, 2o 7 vy 7o MAlE, 7—7 L Fa—
=V T ERZOBRIATLTCHERINERT A,

NULL @ BlockCount ZFHRIIIZIEELIZEE . SQL v 71, 77 R a2 A2k » TREL X7~ BlockCount
izt L F 9, BlockCount [377AEFET “TF INTNDLDT, 7—T /N Fa—= T 5FETLTH, RE
EN7=ZD BlockCount I E SN EE A,

G _TOD InterSystems SQL w7+ 7@y 7 DOY A X% 2048 XAk (2KB) T,
LAFOARBL T, T—T NVDF 2—=7 1255 BlockCount ORIEITITHOILER A,

T, BiAaL s ar FFVANaL Iy g TR E SN T — T VDA, ZD X7 AT —T Tkt
% BlockCount fHIZ. T — 7 NVDOF —% -~ 7 12%F$ 5 BlockCount E[RIUCIZZ220ET,

Ta—s ey 7B UE—h- T a—UL BIOR— L2AR—ANO T a—3)V) DA, EOROVIC, 77Aa
UAVERIE SN2 RAEDY BlockCount 2ME S ET,

12F7—TIWDOFar—=5

T =T ) F a—= T, T =T IVNDT —ZuWEEL . ExtentSize (77— 7 /VINDITOE) 74—V R O{ABIED
FAXTHI72 00, BE O 74— VR AR (KT 4 — VROEDEER) I T 5G4 IK T2 —T7 4V 74 TT, £
72 SQL =7 Z¢ D BlockCount b LET, T—F NDF 2—=U FNZDOIGEREF AL T, T—T NEZ D5
TA—NARIZBEEM TN TODAZ T =X BT HIEEIEE CEXET, TD%, /AT T4~ P, ZhbHo
FRHEE AL T, 7=V ORI FAT T T R E TEET,

NERT—T I TT—T ) e F a—= T 5855 1X. ExtentSize DB NHEINE T, 75— Fa—=7
T AN T— 7 T DN T T 4— /LR D Selectivity i, B 74— /R P A X FI2iZ~ 7 D BlockCount fEZ 7
BIHZlidTEEE A,

121 FT=T I Fa—=U5 DETE

BT =T NIRILCT =T N Fa—= T HFATT DRI, ZDOT — T /MIRENRBEDET — 2B AL Tk<
VERDVET, —fRIZ, T—T N Fa—=2 713, 77V —a BB ORM B L T, 7 — 2% “EEERE" (12
BRI 1 BILNWETTOMEEIHVEY A, T— TN TFa—= JFA T F U A —T 4V T4 TIIHVEE A,
FEH) T —F TEMANTIIFATLRNTEE W, 7720 A BT, FTHIBRICID T — 7 L OREER REAE RS
NG EIE T—7 N Fa—=0 Vel ETTOUERHVET, — AN, ZEOTEICERRL T—7 /LD 20%
ARSI AL, LR ORI ZEA L LI ATREMEDN SN 2D | T — T N Fa—=0 V2 B IAT TN ERH E
RS

MR T =T N e AR T —T e Fa—= TVE, T —FDONRER Y T2y M o T A2 E A RIHRIZL T
F9, RENRY T 2o THNIE, 2OV T2y MIT —Z 2o b EREOT—EThEVER A, A EITZ
DDV — g3y FIZBR T 5T —7 /L0 ExtentSize 2MAXTENIZIE RS/ A X ZHEEF L CODEATE.
T =T IVNOITENED>TH, T— 7 )V F a—= 7 T8 &t 4 ek RGN E -, fiaT—7 VM
D OHTED D H5E1E., ExtentSize ZHFTAHMLENHVET, SQL AT To4~AVId, T— T NVEEBINEF%
B 9 5L EIT ExtentSize Zfd 4572, ZHUL JOIN X CTEETY, JFAILL T, 7o THRESNIZMHES

BRI ZBIfR 72K /NESWT =T IR EWT — 7 VIR A S E T,

4 EHREALT—YDEE



FT=TILDFa—=

BIEREDOS BT =T NDF 2a—= 71X, &7 —ZENEEITGTHIE2RIRICL CWET, B EE R
HUZZGA8 1R, B IEUANOE T — AN FI T ARl LET, T— 7 NV DF 2—=0 7 Tl &
T4 —=)VROBIEDT —ZEE5HT DI LT, Selectivity ZHEE L F 9, ET —ZIZRBIFT D &2 WL H A%
BT, [HBT —EOEEZ OO 2 OB EE O CThHIUL, 7—T N Fa—=2 T %
EITTDHDMENIHVFEE A, 72720 74— VR T ASND AIREME R H A OEL (L2 — (x5 B EBIE D LE 2R)
2. 1 DOT 4= VRENERIC EDAEIE R KRIEIZE b -T-55 13, Selectivity 2N IEME TR AT REMED HY
F9, 1 DOT4— N EEFOLa—ROEIENEFE L LEbEL, T—T N Fa—=U VT CREMEMEESN-
D, BEEOENMERII T, FHEIILZ Selectivity DN KIBIZEDAZERHVET, 1 DDT 4—/LRD Selec—
tivity 23, RERDOT —HED /3% KL 7272~ T2 5B, T— T NDTF a—= T B FATT DL ERHY
F7,
InterSystems IRIS D K727 w7 7L —R | FIF P A N CTCOA L AN—NIZEST T—T N TFa—=2 T D
HEITVDLBEIZRDIEERHVET,
R VBRI T — T v o T o— = T ORI 35728, InterSystems IRIS TIET—7 )V Fa—=7
BRITLET,
H#) )0 SELECT 7 U NF a—=0 7SN TV WNWT— T LS L TEITESNSIB S, BHEiT—7 L Fa—
=270, FEFIFFE DR TCOREITINET,
FH) PR —FENTOWAEBEDL—Y A F T2 — 2L T — T F o — = T FETTHHRE,

122 BET—J I Fa—=%
InterSystems RIS iZ, 7—7 /WIZx L THID T SELECT 7 U FEITEINAE . L TFOIRIIZH/E- T, BEIAYIZT—7
JLeF a—=U T HRFEFTLET,

T—T L, T =T N F 2= T ORIDEITIC LT, TV AT U R A R E TR DOE DR EIZL T
b, Fa—=U T EINZZED2N, — B TRWT_XTOT 41— /LR T, BIREDOED 77 THHLENHD,

JENWEITENTZZENR, ZURR s 2 SN2 ENRN, 7D FEITICEY AT T4~ AP RN E
7= FIUnEREND,

T—=T XA E DT —T N ThDH, B a— FITLDOMDT —T VLIS DT —FHEE TIEeu,
T =TI X =T AT SFUTURY,

T IV T T —T VTR,

JTYBENR L—F o O—EREL TIEITIN TR,

123 FET—T ) Fa—=4
T —T )N F a— = T ELTT A DOFE AL Z T 2— AT 3 DN ET,

EHAR—2NLOD SQL AL ZT7=—AD [Foav] Ruy 7 Z0 ANAENLET, 7= NDF a—= T %
1 DOT =T MTKLTIEITTHIES  EEOT —7 MR TEITTHIEH TEET,

1 SDOFT—T )b FITBIED R —DLAR—ZAND TR TOT—7 /IR T, $SYSTEM.SQL.Stats. Table.Gath—
erTableStats() AV v RZEMOHLET,

1 S>OF—7 MZKIL T, SQL =<K TUNE TABLE #%4TL %7,
F T Famm P kST, Fam D SAGDT — T N B BT S 2 pHIRSET, TUNE

TABLE a2~ RIZII7 Y e Fro i adD)ar RANDF T vary MBS TRY, T—7 N - Fa—=0 T OB LWE
FAEZEHL T/ F vyt a2 AR TEET,

EMREAT—TDEE 5



DIV FTTARA Y THERT 5T I

T =T NRFHLBROEH T —Z_X— 2wy T EN TR, T— I Fa—= P HFETTET, 25— Ay
U ERENET,

T =T NDF 2—=U THEBER FITUI- % R L L THE OIS ExtentSize 3L U Selectivity DfE L, 7T AD AR —
VIEFRIRFINE T, AX VA TAN —VEREMHER T DIZIE, [Ea—] A=a—05 [RFL—DDRFR] ZRINL
F7, THE ITADY =R a—RD FENIARN — U NERENET,

AR TN Fa—= I o TSQL DR T 3 —< U ANME T T AZEIIEN T, T— T N Fa—= 0%
RET —HIK L TEITTEETN, a7 ar AT A ETIEHRL, TAMN VAT L ETET —2%#
AL TETTAZELEBEOLET, A7 ard [V AT LE—R] B ST A—2 %L T, BIEDOY AT
DB T AN AT AEFEH T AT AOWT N THAINERTIENTEET, [ATLAE—R]IBRESNLTW
DA, TV, EER— 2L DOR—T D8 EENCFRARE L, $SYSTEM. Version. SystemMode() AV R fif
AL GRTZENTEET,

1231 EBER—ALHLDT—T I Fa—=5
BHER—F NN T —T ) F 22— T FTT 51T, L TFOFNEEZEITLET,

1. DATFLIHRTO—F], [SQLIDIEIGERLF T, X—Y EEOBRED R —LAR—2L 57 )7L THR— DA
R—2EFR L RSNV ANND R — LA AERIRL £ (22— T L E R — 2L DR E f— DAL —
A RETEET),

2. WEOEMNZHDIR ey T Z 7 JRRNS [REF—T] ZRINT 20, [T0ULE] ZHEALET, [RE—7] BIO
[D4ILE] DEHFEOZEMIZ. ZORF2AD “EHR—2L0 SQL A2 27 x—ADFEHE” @ "SQL A
F—vDEM” ML TITZZN,

3. LLFOWTFNNEITVET,

1 DOT =T NDF a—=7  [F—=TN] AT7IVEREAL, VANIOT =TV E@RRLET, T— T V%

BIRLS, [7oav] Ruy 7 0 DA a7V 7L, [T— IV Fa—=UJEH] Z=NLET, 7—7

NDBIED I AT U M AR B LORIRMEICB T D MO ERSNET, T— T N Fa— =2 T EFRTL

TeZEDWIRNGEIL, =V AT R A X = 100000 28R RSF0, BHRME SMUVIEOZRIME, ShHfE, F2i3F

BJ7 4= R AR T D RITR RSN ET A GBIRMEDS 1 D RowlD LISV, £z, v v 7 T ay 70y
MB35 % Estimated by class compiler &L GRENET,

GERME] 2700, [T—ITINFa—=UF 1 REEBIRLET, 77— 7 MR L T — T e Fa—=0 7
FATSN, T—T NVNDOT —ZZHESNTTI AT U R AR PR, BEEOBIRE, BFE, B3I
BT 4= LR A XD EENET, v~ v 7 Ty 7 7 MIBT 515 HI%. Measured by Tune
Table L TRENET,

1 OOFT =TT HT —T I e F a—= U SNIFN AN I TR Fav 2L TEITESN, 2T 358
T PRI ET, UKD FALT URORED S ILSIVET, ORI T TTUR T aE AN
TSN TWBMIE, Tin process] LV AYE—URERREINET, N7 T TT R TR0 FEITHIZ
[BACA] RAAFIHALC [T—I N F a—=2 T O R LA EN TEET,

A —vNOT X COT—T NDFa—=7  [FHav] Ray 7 Xy -JANEZUy 7L, [RF—IHAD
T —INEFa—=UF BN ET, [T— I N T a—=U TRy I ANFRENE T, [SET] ARZ L %
RWLT, AF—~NOTRCOT—T NMHLTCT— TN Fa—= T EFETLEST, T—T e Fa—
TINGET T DL, ZORYI AR TIRZ BERSNET, [BTIZEBRLT, [T—T N TFa—=T Ry
JAGARE T LET,

SQL O [T—T N T a2—=2 71 U4 RoiZid, GEIRE] & [vyT-TRyd Ao k] L) 2 2OXTRH0ET, 2
NHEDXTNE, T—T N F a—=0 I Lo TAERSNTZBAEDENE REINET, N0 X T2 FHHAL T, 77—
T F a—= o P Lo TSN IAME LI TR Dl FE CRETHIEL TEET,

GERM] 27BN T OT A= R DHY ET,

=14

[«>]
it
=

AF—IDE



FT=TILDFa—=

[REDT—T NI AT U AR], ZOT 40— )VRIZE, 7o DT —T )L e I AT U b A X% AJT D720 D
fRE] RAUBHVES,

(DSRERFIREEIZED] F vV BRI AR, T—TNDF a—=20 [ FT—TINFa—= T A BT 2 — AT
=N AN UIE, FET =T e Fa—= 7 AR CTAERSNZFE T A B4~ C, Al
JENZ I TAE RIS NET,

- ZOF =97 Ry AT 2y I BN TR S (WNR), BRESNIZITAERDRH 7 77 B ESH
FH A, ZHE I7TREENES VA AN BUETHHZ 2 RLET, ZUBBEEME T,

- ZOF =l AR T AT =y IMFDTWDIGA (13, 7TAEEITL, KFTOLDOLELTIZ I NRHRESNI-
FHRIRDFET, ZIUTED T—T NDITAERNI AL AV END ATREMEDMEL 72 D728 . FE AT AT
WatE BT TG A RSN AT v aTT,

(74— R4 ] GERIE]L [AE] DRFEEOEIME] [BREE]L BERPEY 74— R S A X OFN BB 74—
AR T =T, [T4—=NA K] T—=T VD RHLEIV LT, ZOFDET)— 22N TEET, [71—LF]
T—TNDITEIV I LT, EDT7 4— )V RO, BEFEORIME, BEME, BIOEH 74— LR A XD
% FECRETEET,

(ORI bDTYT] XTI T OT7 44— RBHVE T,

[SQL => 7" 4], [TuyZ UM, BEQR [T oyl MelDFIRGL [T 4] T—T v AT 7 AD
SQL w7’ 21% SQL A>T w7 AL T, ZiU, KT TADA L T w7 AT a7 04 L3RI DA NRHYE
—é‘o

2 D~y T 45V 7 LT, FD T DT a7 77 MiaFa TR ETEET,
GERIRME] #7050 [F—INFa—= D1 REZ IV LT ZOT—T IR L CT—T Ve Fa—= T FEAT
TEET,
1232 *Y9REFERLIzT—T I Fa—=2%
$SYSTEM.SQL.Stats. Table.GatherTableStats() A R&fEHL T, BIEDR—LAR—ATT =T /b Fa—=2T7
A FEITTAZENTEET,

GatherTableStats(“Sample.MyTable”) i%. 1 DDT—T MK L TT—T ) F a—= T 5 FEITLET,

GatherSchemaStats(“Sample”) 1%, F§ELI-AF—~ DT X TOT—T KL T —T )b o Fa—=0 T 5 FEET
LET,

GatherTableStats(“*”) (%, BIfED R —LDANX—ATT R COT—T KL TT—T )N Fa—=2 T HFEITLE
R
GatherTableStats() A/ REEATHE, LLTFOTT— Ayt —URERSINDIERHNET,
TFAELIRWT—T /L 1 DO $SYSTEM.SQL.TuneTable("*"NoSuchTable™,0,1)
No such table "SQLUser.NoSuchTable*
E'=— : DO $SYSTEM.SQL.Stats.Table.GatherTableStats('Sample._MyView')
"SQLUser .MyView"

WENLER VAR — RS T DEA . GatherTableStats("#”) F721% GatherSchemaStats(”SchemaName”) 23479 %
L BEOT v AEERA LT EROT— T AR TF a—=0 VSN ET,

EMEAT—YDEE 7



DIV FTTARA Y THERT 5T I

124 %—RT—=JITOT=TIDF1—=VF DET
T—=INDF a—= Ty —R T —T )W TCETT OGS, T—7 N Fa—=U TEEIL &y —RIZiRES,
FITT—T DT %—RIZH LU TCETENET, T— T NDOF a—= 7L, FORERH LDV AH « Lo— B AL—
ATEITENDZEIHVER Ay VTAEFR LT Y —RICZ I AR—R 2Ry —NbT—T VT —T L DF a—=
VUINEITINDE, EDT—T NI —R T =T NI A EIND D TN DT a— = TR S —R
\CHEDES A, TAY « 2= DAN—ATH I TSNET,
=R T =T NTT =T NDT a—= T HFITT DR, L FOTART AN ERHVET,
Ty —Rem—A e T —T N Tl VX — R v RF T =T N EF 2= T LET,
EXTENTSIZE L BLOCKCOUNT DfiilE, X TCHOI v —ROEEHETITARL, £ v —RDETT,
$SYSTEM.SQL.Stats. Table.Export() 381 T8 $SYSTEM.SQL.Stats. Table.Import() 2 4254, >y —F-o—
TN T =T NTIHRL, VX —R v AF T —T NN DT —T Vit e =7 AR — &3 VR —RLE T,
T —R T =T VO HEINE T HERIZ, RecompileCachedQueries B I#EMERIN, T—T VDI Y Fxy
VAl T HIBRSNET,
LA —R T =T IO HDIETIE, Vv —R -~ AFLL Y —R - a—HIVDW ST DITA)/ T —T NVEHZTT—7
D ERENT T, ITRERDT —T NV Fa—o 7 AT — 2 FECHRETIHEIT. vy —FK-< A
B DTADEFRELB LI, Vv — R~ ARZ - ITRAE) L RANTHEV) FIAEHELE L FT, vy —F -~ AH-
JIRE AL INANT DL VX —R e AX DT —T AR DI TAD Y v —R e a—T )L R =TV a i la’—3ivE
—é‘o
GatherTableStats() £721% GatherSchemaStats() T logFile /X7 A—ZZ48ETHE, V¥ —R v AL AL AZ L ADT
T T AT, LFOINIRET =T VO NI EENET,
Uy —R+7—7 /L : TABLE: <tablename> Invoking TuneTable on shards for sharded table

<tablename>

T —REEI TR T —7 )L TABLE: <tablename> Invoking TuneTable on shards for mapped
non-sharded table <tablename>

V=R A RARR L AFNEIT, RCAFIDTRT <7 74/ mgr/<{shard—namespace> T 4L 7 "MII/ER S 4L, *H5R
L —ROK BT —T NN DONT, T—T NDF 2—= BT AERB RSN E T, TAL IR 2R 0on
T T ANFREESN TVDEE . FONRAIL vy — R TIEERS N, 77 A/VILHE 12, mer/<shard— namespace> |Z#%
M E,

13 TF—TILDFi—=U5 DEE

T—=INDF 2a—= T HBIETIH, T—7 VNORERT =X SN T =7 VOB HABLOGR ESH
\i—é—o
TIAT R AR, T—T MIBDEBEOITEH THIGELEITRWGENRHVET,
T =T WZHDTRT 4 (T 4—R) TEOERIRNE, AT 2ar Tl OT T A OFRPEN RS0 K
NTTHZENTEET,

1 DOMEN, MOELD T o L — AN T D7 0T D B ORI, SR =) Tk, BEEOK
WA T&A130>, RTPC AL, EfTRHI I =) e T A—Z|ZFESNWT T TUEBIRT A2 TEE T,

R E DT T A J AR T2 7 a T 4 T O E A,
TaNRT 4T DT = VR YA K
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T—TND SQL vy T4, T a T AT BT 0w e TR — A,

131 THRTUMN YA R ETHIUR

BHR—HNDOT —T ) Fa—=0 T HERER FAT T 586 1, ExtentSize 23, BITET — 7 /VINIZHHITOEEEDEL
12720 E9, BEE T, GatherTableStats() /> RiX. ExtentSize LU CTEBOITHLFEHALET, T— 7 /WL EDIT
WEENDIGHEIL, XD T CTor 2 EIT T 522 B LET, SQL TUNE TABLE <R LT
%SAMPLE_PERCENT Z$5E T 5L, B FHTHO NN —1 L T — 12N OS2 EITTEET, 204 T ar %
ER5E, ZEOITREGENDT —T MK U TEITLIZEED/ R T p—< AN ELE T, 20D %SAMPLE_PERCENT
OB, REW72T —H OV TV T3 KRESITT DR HY E T, ExtentSize 73 1000 A D54, TUNE
TABLE %, %SAMPLE_PERCENT DfEIZBMRZRL T X TOITESHTLET,

FRESIT- ExtentSize 1, EBEOITE IV D THELTOMEWVFER A, 72721, ExtentSize I%, BHIEDT —7 )L+
F—ZDEEIOFTE A KIGIZH 2 TIEVNTER A, ExtentSize ZI5ET AL, T— 7 Fa—=7 13, FOTEIC
JRUTAT ID ZHEEL T, o7V 7 a3 T £, ExtentSize N EBRDITE A KIEICHE 2 TWbHE, oI 7En
AT ID ORERIFIEEBROIT T —ZIZKHE L7720 E T, ZOHAEIEL, 74—V ROBPENRFH R C&a<ehEd, £
ORI, T—T I Fa—= 71, F8EESI- ExtentSize 2 CALCULATED ExtentSize L. L0/hSWEa
SAMPLESIZE (L CYARLE T, T— 7/ F a—=U ZIIFAEL W EHRAEIZ6 LT <Not Specified> ZiKL %7,

0 @ ExtentSize ZFX E CXFE T, ZIUX, 7T —HIIANINRWD, 7V OFEE R EZOMO B TEASND T E
DT —T VBB EIZE YT, ExtentSize % 0 I[ZFXE T 5 &, InterSystems RIS (3457 4 — /LR OERIEE 100%
ELTEHREL, K7 A= N RDOYE T 4— VR A X% 0 LLTRELET,

1.3.2 Selectivity & Outlier Selectivity

T—TNDOF 2—=7TlE, Selectivity GBIRNE) 23, 7137 ¢ (74— /VR) OEZ LICEIGELTRIAESNE T, 2
UL, T =Y TV T2 TIThNDT=0  Selectivity 1XFICHEEMIZZ2D F9 (EMERETIIHVETA),
Selectivity 1%, T XTOT T AHENE—THD (FIIW—I12722) EWIETFICHKSEET, TIUT IFEAED
TR IR L TAEBRE T, FlziE, R ANOT =7 VDIFEAE DT —ZEIF I 7B/ F 9,
FEEOFLAE BT 7T —2 D8 0.27% (365 43D 1) THELL, Bkl L% 50%) OFFEITRDET, —FEEL
TEFRSNIZT4—/VRIE, 1 @ Selectivity (Z720F 9 (1.0000 (1%) @ Selectivity SIRFILZ2WN AT TLZEWY),
Selectivity DEIG X, FEALE DT T 4T L CTHPITHEEmZLET,

WLOMDTaRT LKL T, T—T IV DOF 2—=7 Tl Outlier Selectivity (B HEOEIFM) LEHELET, 2
X, VU TIVNT, EMOT —HELIVLEE T2 1 SO a T AHBEOEIE T, T—I NV DF a—=T1%, HD
T —HEDOBEE LT DO T —ZEOMEE I KB/ 2= HDHEXIZD I, Outlier Selectivity ZiKLE T, 7—7 1+
Fa—=r VT TIRENDEFHEIL, 7 —FEOSEIZBIMRRL Z<TH 1 DT =T /IDNT 1D TY, BEFED
BIRSNDE, T—T NDOF 2—=2 713 D% Outlier Value ELCE/RLET, NULL I <Null> L TEREN
FT, 7T TFa— = S TREEORRENIRSNDG G, BE OBIRMEIL, KAREL TRITOILDRE T
WET —HEOEELIRDET,

F—T N Fa—=2 T OYEY T TIRSNBIEN 1 D721 T Th, BN 7V 7 THEEOMBIEANK
SNDELEEIEL, IOV TV T FERIZ I > TR OBFRIENE E S ET, FlZIX, 990 FEOEOHIEZ 4 2
P TN THRBEINIAEN 1 DI ThHoTH, ZDOHROY TV 7 THOERBMED H— A A% 23 10 @ H
SHVICELET, 2P T, FIEIOSFUED B DOMEIZ 2L | SHRPEDOMEIE 1/1000 (0.1%) (2R ESILET,
10 EOIEA I ITZ 23 1000 fHOL 2—R 2 1 SULFEAELRN=H T,

b — %978 Outlier Selectivity OB T, NULL Z3F [ 457 X743 % 6N ET, HDAT a7 41Zx179 5
NULL OLa—RE3, D7 a_T kT DR E DT — 2 EZFF oL 2 — R % KIEIC ERDE NULL 2385l
12720 E9, LLTFIZ, FavoriteColors 7 4—/LR® Selectivity & Outlier Selectivity Z7mLE 7,

SELECTIVITY of FIELD FavoriteColors
CURRENT = 1.8966%
CALCULATED = 1.4405%
CURRENT OUTLIER = 45.0000%, VALUE = <Null>
CALCULATED OUTLIER = 39.5000%, VALUE = <Null>

BT —VYDEE 9
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T4—VRIZ 1T DOMEBHED IR NEG EN TS (TRTOITOMEMNEIL) Hh . DT 4—/LRD Selectivity 1% 100%
T, Selectivity 2% 100% OfEIL, BEELII A RSN EEA, T—T N Fa—=0 T E, T —F&V 7V 7L T
Selectivity & Outlier Selectivity DfEZFXELE T, ZNEHWTT 57280, 7—T )V Fa—=2 7 13RI oL
a—RETANET, T X TCOLa—RDOT 4= LRENREIC THIHE . AT v AT BTN T — LR D
BT RCREICTHHEVMEZ BT HT2DIT, T LMTER LT K 100,000 O 2 —KET AN E T, T7—
TN Fa—=U Tk, T4—IRICA T I ADPMERSIVTWDIG A TDT 4 —IVRINA LT I AD TR DT 4— )b
RTHLIGE . BEXOT 4= N REA T VI ADIREZA T NRICHEIZD I, 74—V EOT X TOEMNFEL THLHH
EOMESEEICHIBCEE T,

AT I AT HIVTNRNT 4— LRI, T2 AZIRIRE 72 100,000 HOL2—ROT AT TE72
ST MDEDEG FNDBZEN D> TWAEEE . Selectivity & Outlier Selectivity ZFE TR ETAMLERHNE
7,

AT I ABMFT BTN T — ARG FNDZ LD D> TNBEATEL, FEIT 100% 0 Selec—
tivity Z¥8 &L C Outlier Selectivity ZHIL . CALCSELECTIVITY=0 Z & E £+, Zhickh, 5—7 -
Fa—= U TIPSR EFTRE LD, ZOEEAIVEEL THRELIZV LWL ET,

ZHD Selectivity, Outlier Selectivity. 38X X Outlier Value D BELZEE I AL, T— T NVDF 2—=T D
FRINOAE 2 DT 4— VR ZEIRUE T, ZAUTED RO LRI (] 58I, 207 4 — A RIZRT 2260 MHE
MFRENE T, Selectivity, Outlier Selectivity, 33T Outlier Value %, PS558540 T —Z -y NI IDE LT~
EICERTHIENTEET,

Selectivity %, 7S—F>F ) FEBEEFTATO/ N—1 b, FRIIITOER (S—k b MEE2L) OELLTH
ETEET, ITOEEKELTHEETDHHE . InterSystems IRIS (L7 AT b $A X &AL C Selectivity D/ 3—
BUMERIRLET,

VIR BB D727 > 7-7 4 — /L RIZ Outlier Selectivity 3810 Outlier Value 245 E C&E9, /X—tLk %) FC
FaEO/ =R LT Outlier Selectivity ZF8 L £, Outlier Selectivity DA AFFEELIZHE . T—7 /LD
Fa—=27"TlZ Outlier Value 2% <Null> THAHELRESAET, Outlier Value DAEIEELILGE, 7—7 /v
DF 2—=7"ClX Outlier Selectivity Z45E LRV RV ZDEERIFLEE A,

1.3.3 CALCSELECTIVITY /N5 A—%¢& . Selectivity STE DL

FEED T /37 4D Selectivity &, 7—7 VDF 2—=U THEEE CHEA LR WIINICT D LBV TG E RO ET,
Selectivity 2B SN2 I T BT, 71235 1D CALCSELECTIVITY /8T A—&% 0 (123 ELE T BEEEI
1), CALCSELECTIVITY (%, A¥ 24D [FHETO/INTF 494 H—K] O [TRIRTAISTA—H] _R— D T ETEET,
Flo  AVARIED T OIRT ( INTA=HDYANTHRE TEET (LONRTA—FERIRTHINL, T/ T 13T
A=K YR N — FERE/ N T DB ER T AZEN ML ERIGERHNET),

FIZIE, TRTOITITEENDMED 1 DD I (Selectivity=100%) 7= &40 > T D7 4 —/LRIZIE. CALCSELECTIVITY=0
ERETDHOHVENOVET (ZOT7 41— AR T v ADBERS IV T RN R,

1.3.4 [AE] 3l

BHR—ZNLD [TF—T I Fa—=UFER] 47> ar T, 74— R LI (A VIR FRRSNET, 20T 41—/
ROEIZT AT ML TERIN, BETAHZLITTEERA, L FOEBHVET,

RowlD Field : 7— 7 /LZIE, Y AT AIZE- TEFRKIND RowlD 28 1 DHVET, #H , £DA4RNEL ID T
D, VAT AL TEO Y TONTI DA FTIZFFOHELHVET, ETOMEITT X T(ER LT —ETHDHD,
BIRMEIZIC 1 TF, 77 RAEFEIT SqlRowldPrivate 285 £ CWAEEA . [AE] FIOfEIL RowlD Field,
Hidden field T

Hidden Ffield : FEF R 74— VRIZTTARX—REL TEFESIL, SELECT * [CE- TERENAHZETHVEE
Juo BETE TIZ. CREATE TABLE Ti RowlD 74— /L RIZFEFREL TEHESNET, YPUBLICROWID F—1T—
REFTETDE, RowlD ZIEFRR TR, ATV L TEERERTEET, BEETIE, K7 TAERICE - TERES
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N7 —7 /L Cld, RowlD 13RI R THRWVWEL TERINET, SqlRowldPrivate Zf§E 9 5&, RowlD #FEF IR
BIXOTITAR—R L TERTEET, v TF 7= VR, FEFRRELTERESNET,

Stream field : AR —2 7 —4T (SLF AN — A (CLOB) 7213731+« AR —2A (BLOB)) CTEFHRSILZ
T 4= VRERLET, AN — A 77 A NI T 4 — VR A R TV FER A,

Parent reference field : fi7— 7 W ESRTHT7 — /LR T,

IDENTITY 74—V R, ROWVERSION 7.¢— LR SERIAL 7 4—/V R, 721 UNIQUEIDENTIFIER (GUID) 74—V
R, D] FICiERpI s EE A,

1.35 E¥IT4—ILR-H (X

T =T NDF 2—= T wFTTHE, BUEOT —T T —2 2y MIHESNT, TRTOIEAN —L T ¢—/LRD
WA T 4=V R e AR CCFH0) 3 FHRSIVET, Zaud, RIS TORWERD) /IR LT 2 #7Ic b bz
AVG(SLENGTH(Field)) LRI T, THIESNDT 41— /LR T —H DY A X% KT 5L, ffl 4 D7 4— /LRI
DOWNWCZDPY AR E T TEET,

NULL:$LENGTH Bi%#i% NULL 74— K% 0 OEZZ2FF OO LU T 5728, NULL 74—/ RIZEX 0
TEBEINET, ZFUTID, P T 4= R AN 1 TR DIGERHOET,

ZEDFFINCT —ZNEEN TR (T X TOITOT 4 — VR ED 720 6 FE 74— VR - AXDAEIL 0
TIE7e<, 1 T, AVG(SLENGTH(Field)) X, 7 —# D E EINL TORWBINZOWTIL 0 TT,

ExtentSize=0: ExtentSize & 0 |ZGRET DL, T XTDT4—/LRDIEET 4— LR AR 01Uy S ET,
FELT 4 — VN T — VR AL, AT 4 — VR OFREL (W) EIZ S W TGRS E T,

YAR7 4—)LR :InterSystems IRIS VAR« 7 r—/LRIZ, faEE (W) > a—REIZESWCHESET, 20
Tra—REINEESE, VAMIOEZDOGHOESIVEDET,

LTS T4 VR AT T = AR, ALy ar AT V= O EF ORIV KREIET, FlxiE,
Sample.Person ., Home 27 « 7 ¢ — LR D] 7 — LK « YA X1, Home_Street, Home_City, Home_State,
BE O Home Zip DT 4 — VR A XDEFHLVRELARDET, §EMIL, "V7AOEFRLER @ “av7va
Ve FrRT 4D SQL TV =i ar Ol B RRLTIIEEN,

AR =L T 4= VR AN =L T = VRIS T = VR - A R THD ER A,

TRT e XF A—K CALCSELECTIVITY 237 /87 4/ 7 4—)LVRT 0 IR ESINDE, T—T NDF2a—= 7T
ZDOTaRT )T 4= NRDEHE T 4— VR A XPFHRSNER A,

T =T NDF 2—=2 T DRRPOE 2 D7 4— VREFIRTHZET, P T 4 — AR YA XOF REEEE TEE
T, ZAUCKY, RAROAHHIO [FEM] fEIkIC, 207 4 — AV ROMERFERSINET, FE 71— VR - A XX, TSN
DEEEIRT — Xy MIIVELUAEICE T TEXET, ZOEOBRERHIT — T NV DT 2— =0 7 TRIEN FE TSN
WD T 4= VRN AR — L T = )LR TRV BEIOYRELTEN R KT 4 — VR <A X% B 2 720y (MaxLen)
ZEERMERTAMLENHYET,

ST 4= VR AR T, EEAR—2 LD [HEAT DM 27 O [T4—IVR] A7 var T —T b ERRSNE
Ty P T 4= VR A XD E R R T DL, [FA—IR]I T var T —T N TT =T NDF a—=0 T INFE(TS
NTWBRLENRHYET, FEIL, ZORF2AD “EBHEHR—ZL0 SQL AL H 7 2—ADE L OFED "[J1410
TDOFE] 27" ORI arwSRUTITEEN,

1.3.6 [BlockCount DTy /] 47

T =T NDF 2—=7 D [BlockCount DYy #7Z1%, [SQL v T 4], [BlockCount] GEDFEE L T), BIW
[BlockCount MY —R] NF/RSIFET, [BlockCount MY/—X] i, Defined in class definition, Estimated
by class compiler, 72/ Measured by TuneTable ODW\F NIV ET, T—T NDOF 2—=2 T % FAT

EHERF—YDESR 1
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4%t Estimated by class compiler 73 Measured by TuneTable [ZZHVE T, Defined in class
definition OEICITEELFHA,

T =T NDF 2—=2 T DERPBAE 2 D SQL ~v T4 74— /LR &R T 5L T, BlockCount OFHHAEAZZEE T
XFET, ZHUTLY, RO AO [FH] FEIRIZHD T — VR ITEDFR R SIVET, BlockCount 1%, TSI D57ES
72T =4y MIIVE L TEICE R CEET, ZOMDORERIIT — 7 VDT 22— =0 7 CREEN FE TSN
W, T I NN RNIMETHHZ L EHER T HMENRHY E T, BlockCount #Z8 595, [BlockCount MDY/ —X]
7% Defined in class definition I[CEBINET, FMIX, ZORF2 A D “BlockCount” &7 ara%
FRLCLIZEN,

14T—=TIWVDF1—=07 D DI IR R—FEBAR—b

T =T N F o= TR ET =T NVNERIIT =T NN DTN —T NI AR =R, FNHDT—T )L F a—=
TRt eT — I NEIT =T NDIT N—T A R—=bTEET, LLFIRT 3 ODIRI T, ZOTI AR —K/ A
N—FDFATHNIZ 72D ENHNET (o003 T2, 1 DOT—T NVOEF DI AR~/ AR —HNT
DWCEIILET, BRI, Z2L05E . FHAICE#E T HEHMOT — 7 LV OME O AR —K/ AR — R RFEITS
nE),

Tayar VAT AEETT LT GG  EBEOT —HEMHL T mL s ar T —T VEEARITAERL,
TN Fa—= T EFERLUCRE(ILLET, 7AMNREE T, RUT7T—7 VERTT — 7 NWEERLET N, 1
LN NT =S EFERLET, T N Fa— = TR T a X I al s T — T VI AR —RL, T A
ke T —T NMNCA LV R—R T BZLIZED TR T —T L TFag gy 5 —7 LOKki{baET b TEET,

TaRyvar VAT MBI LA EBOT —2EERL T aS s ar T —T NV EERIAER L, T—
ThFa—= TR AL CTRBEELET, RUT—7AERD 2 SDBEOT 0y I gy ~F— VR ERLET
BIZIX, T 7 al BIREZO N\ I T T BRES, &7 — 7 MZRRDIFPEO BE L a— RIS Tnd
BEDORICT —TNWVERIRE), T—T N T o= TR DT — T VLTI AR —K, 2 DHOT—
TINIALR— T HZLZED, T—T N Fa—= 75—~ EFITLIED, 2 DB OT—7 MR FERRT —
ERBASNDETERDEVIA — =~ REEDLTIC, WO T—7 NVERIURELE 2 DB OT7 —7 VI
HTxEd,

PUBIOREHEYMIRTHRA « T— T Fa—= 2 FITUEY ., FRIICH R 2R E L2 95281280,
T —7 VOB RR R L ET, ZNOOMEHE T/ AR~ BT LCED ZNLERIFLIZEE, O
REEZRTZENTEET, R MR ELED, TNHET — T WAV R — L CRTZENTEET,

F—T I F a—= T OFEENL. $SYSTEM.SQL.Stats. Table.Export() A/ Ra2H AL T, XML 7 7 A /LT LT AR —
NCXET, ZOAVYRTIE, BLFOHNIRTINT, 1 DOR—LAR—ZAND 1 DOT—T )V EEOT—T /N F
I T _RTCOT—T NN T, T—TNDF a—=2 T O et =) AR —NTEET,

ObjectScript

DO $SYSTEM.SQL.Stats.Table.Export(*'C:\AllStats.xml')
/* Exports TuneTable Statistics for all schemas/tables in the current namespace */

ObjectScript

DO $SYSTEM.SQL.Stats.Table.Export(*'C:\SampleStats.xml","Sample')
/* Exports TuneTable Statistics for all tables in the Sample schema */

ObjectScript

DO $SYSTEM.SQL.Stats.Table_Export(*'C:\SamplePStats.xml",""Sample™, " "P*"")

/* Exports TuneTable Statistics for all tables beginning with the letter "P" in the Sample schema
*
/
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ObjectScript

DO $SYSTEM.SQL.Stats.Table_Export(*'C:\SamplePersonStats.xml",""Sample", ""Person')
/* Exports TuneTable Statistics for the Sample.Person table */

$SYSTEM.SQL.Stats. Table.Export) 2 L T/ AR —hENT=T — T )« Fa—= 7 OFE T, $SYS-
TEM.SQL.Stats. Table.Import() A/ Rz AL CH AL R—rT&EET,

$SYSTEM.SQL..Stats. Table.Import() {Z1%. ClearCurrentStats 7 —U7 > <47 > a3V EJ, TRUE OFA .
$SYSTEM.SQL.Stats. Table.Import() I, #at& AN —rTDRNIEEAZDT — 7 /LB ELRTD EXTENTSIZE,
SELECTIVITY, BLOCKCOUNT., BLOMhOFT—T /L Fa—=0 FHEHEAZEELET, 2T Ao R—rT7 (/L
THRESNNTWRWT =T VG2 7T — 7 VDK T A TERSIN-FFITHOTII K BRI ETIHAI
&£, BEEMIL FALSE (0) T,

$SYSTEM.SQL.Stats. Table.Import() {%, *fIiad DT —T LB RONBRNWEX|ZIL, £DT—T NVEAXy T L, A
=R T 7 AVNTEDRITIEESNNCND T — T WA D T4, T—T VR RONST2bDD, — 5D 74—
IWRBRRODLRNEXZIE, ZNHDT7 4 — )V RBEIZAF 7 SNET,

IT A AN =V TEFND <7D BlockCount 1IfkA TEFEH A, BlockCount 1X, =7 NAERMINT-ITAD AR
L —ERNICOALBINET, $SYSTEM.SQL.Stats. Table. Import() TliZ. ¥ I 727 —7 /L@ BlockCount A% —
HDIBPHRESIL, 7T A AR —2 D BlockCount A¥ T — X IR ESNFRA (Fv T IMA—/R—FFANTHERS
IG5 8),

EHERF—YDESR 13
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21 &

A>T w7 ALIX, InterSystems IRIS® 7 —4 + 7T 74— AR YOO BAED Sl T 5, Kfir 7 AL
FVEHSNOMEEDZ LT,

AT IR T, T—T VDT L — RO L CTER T HIED, ZT7ANDOX ST 57 0T 2 L TERT D
ZELTEET(F, AT VI AIEB DT 40— VR /TR’ T A DT L CERE T HILELTEEY),
SQL 74— NRET—TIVOREL, FIIXT T AT T S TERSIVTWDNEINIZRELRZRL, [FTA
T I ADMERRENE T BTEDFAT DT 4— VK (FasRT ) ZiEFETHE ., InterSystems RIS IZXK>TA T 7
ANMHBIIZERINET, T —FERMALTE T 4 — VR0, T —FEMEFEIZIRAETED 74— /VRIZ BIMDOA Ty
I A% TEFZTEXET, InterSystems IRIS |21, SEIFRAAT DAL TvIANHEBEINTHNET, RIL74—LK (T
RTN)NBEDA T oI A EFR LT, BN BRRDIEIERIAT DA T I A HETEET,

InterSystems IRIS Cli&, 7 —#X—RIZXLTT —Z O A, BH, FITHIBROBIEEZFEITT DL, SQL 74—
ET =T NORELFTNTT T AT T AR5 SCEAE L CWOBEIMTEIR L BEE TIIA T v 7 ANV RS,
HEFFSNE T, ZOBEEILT — 4 ~OE T 2GR | FEIT T 57D —/"\—TF AR T&EET UNOINDEX F—7—R%
), D% T, BB OEELL T T 5140 T v A E VR EZITIIE LR LET, T—T NMCT —H 2B AT 5
ANCA L T I AR EFRTEET, SHIZ, TTIET —HFDBBASNNTNWDET —T )AL Ty I AR EZRL T, Z10D
BOBELL CAL T v/ ARRERETHIELTEET,

InterSystems IRIS TiZ, SQL 7=V A{ERR B L ONFEAT T DLXIT, FIHARE/RR AL T v 7 ANE S ET, BEE TIL.

JEYDINT p— L AN SND IS AT DA Ty 7 ANRIRSNE T, LBIISU T, FFEDI TV E=

1T _RTOI7INC L DU EOA Ty 7 ZAME RSN NWIINTT B0, ZOMEEF — R—FARTEXES, (v
T I AD il EDOFEMIL, AT YT ADIERREER =D ATy I ADER D rvarhk S
FRLTLIZENY,

211 AV TYIADEN

TRCDAL T VI A BDOLFINHVET, ZOLFNEL, VR—MERK., A>T w7 AR, AT v 7 AHIBRZ XD
DETHT = R—=REBIMHLET, o SQL =T 47 4 LRIERIS, A>T w7 AIZH SQL A>T v I A4 BI O
KT DAL T I AT RT 44 DWW RHVET, ZNHOLFINE, 7F TSI TWND LT, KILTFE/NCFO XA,
BIOEKRENREARDET, SQL CREATE INDEX o= REAHHL TERTHHE . VAT AL TS T H A
TP AT aNT G PERSIVET, K TAEREF AL CTEFRT DA SalName F—U—RIZ&D), =—Hi%
FI27% SQL AT w7 A% (SQL ~v 7 4) ZFRETHIENTEET, BHAR 210D SQL AL X T x—A [hH0)
DOFEM] ZIX, KA T I AD SQL A>T w7 A4 ([SQL Ry TR BIORNET 24 T v I AT T 14 (A2
TYHORR)) NFERESNET,
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AT I RBEATNL 2 DDA T I ATT A —T—R Type BL Extent |ZLVEFZRIIVE T, InterSystems
IRIS T F A[BE/2A L T v 7 ADFA T X LL F D LBV T,

B2 T 72 (Type = index) — A2 T 7 AffiE, AIDTATO RowlD % BIFHT B ABEEFITH, £l
VT AL T IIACYRATA A AL T I A FIAIZI AT U AT w7 AL U THIRIICE RS LTV

b7 A5 v 7 A (Type = bitmap) — FRESINT=A LT v 7 AMEIZK ST 58D RowlD fEZFK 72012
— DO N FHNEAFE 4 AR TR DA T v 7 AT, InterSystems IRIS (21X, Ev b=y e AT T A
DT —~ o 2 b BE D B HBESN TV ET,

Y RATAA AT w7 A (Type = bitslice) — & FHOMEIRSA 728 FFE DU DN TE DD T2 a2 7]
BRI T DR R DAL T v VAT, EVATA A AT w7 AL, KFED SQL 7Y THBEIWICE S E
K

B[ AT 2 A (Type = columnar) — Ffg L7255 —Z DMEE DI TITH T > TRMSILTOBINCXH L TE D
O CE7e TV A FIT CTEXLRRRIER DA T v I AT, FRT, TANZI T RO A EY 7 =) TR
AT, FRAIAL T w7 AL, 2022.2 OFRBRAEEEETT,

TIRT UM AT I A =TI AT U MNDTRCDOF T V2 I DAL T I AT, FEiL, VI RER) 771
VA7 D "Extent” AT I A F—T—RDOR—IRHBBL TSN,

L DOF =T N (IF2) THRATEDA T v 7 2D R ARELIE 400 T,

212 A= 34T EATIIR

ZZ T A T v AREIL, Kt T AITBRAFE e T —Z 2 SV ET, InterSystems SQL 1, InterSystems
RIS TEEE DAR — KT D %Storage.Persistent (%Storage.Persistent |2~y 7 L7277 T A) ZFE AL TRTELTZ
T —4& %Storage.SQL (%Storage.SQL [Ty LTI T R) AL CIRIFLIZT — XIS T DAL T v 7 AEE
PAR—RLTWET, %Storage. SQL I~y T LI TADAL Ty I AL, BEREA L T v I A SA T ZAE T DL TERR
TEET, ZOA T I AL BEEDAN — Ve H T 7T ADAL T v 7 ALR L HIETERLET A, LLTFORH]
B EEENREL E7,

ZDIFTATIL, 1dKey BEFEA L T v/ A BT HMLENHYFE T AT AIZED BEHZRED Y TORRWER),
Bk D "~ AL T BRI TLTE &N,

ZORSBEA LT w7 AL, INDEX L TEFRTALERHDET,

ZEANIE %Library.Functionallndex # &L TL7ZE0,

213 AV TYHADGT A—i\)L4

AT I AT =B ORAFI L2 D7 0 — SV DIRZTATELFNE, L DT — 2T — T WRGT D7 a— 31
DAFTTHRENET, ZINODLREIE, T—7 NVEEFET D USEEXTENTSET 77 A+ /3F A—% L DEFAULTGLOBAL
JT ARG A= ZDEINEIFL T, K7 T AT EDH>, CREATE TABLE 32 %CLASSPARAMETER —U—k%
fEF4 52 THEVET, USEEXTENTSET & DEFAULTGLOBAL OFEIT, ZNEN "oy 2 EF DT m—r3 )L
47 LAY EZRDOTO— LT BBRUTIIEE N,

214 TXARRTyT

FTRCOT—T NIV AL <y T INHBIICERSNE T, vAZ <o E AT v I ATIEDVER A, v T DU
AFT74—NREFHALT, T—¥BRICEET 7EATHvy 7 TT, BEETIE, A <y T DR T 7 1—/VRI,
AT LEFED RowlD 74— VR T, BEE Tl RowlD 74— A REEHLI-Z0E#EET —& - 778213, SQL v
7% (SQL A>T w7 A4) IDKEY THREINET,
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BEETIX, 22— EZRDOEF—IT IDKEY TIIHVER A, 1IZEALE DS RowlD OB AF LI~ 2%~ 71
ROF W EX—EICLDMRBIOG DR THLHDTT, 72720, EX—% IDKEY L THRELIZG A1, ¥ —- A
VTV IANT =T IO A =y T ELTERZIN., SQL v 41T TEF— SQL AT v I AL E T,

H—74—=VRDEF—/IDKEY D E | EX— AL T VI ARSI AL <y T IRV ET N, v AL -y T DT =47
7B ZFE RowlD DEFTY, ZhE, La—RD—EDEX— 71— /LREEZD RowlD fEORENIIE 1 % 1 0—%
DBV, £72. RowlD DI BRI PB THHEEZEZBNDTZD T, BT 4— L FDTEH—/IDKEYDH A, ~A
B ety PN EX— A T VI AL INRESIL, YAF T DT —H T 7R AFNIEF— T — LRI ET,

EEIR—20 0D SQL O [HXa7 OFE] 2 7 2L T, v AX -~y P EFRER R TEET, ZOXTTE, AKX -
< T = A DEINEIIND T T — VTR E O B N FORESNE T, SQL BLXOBEEDAN —V DA D<A
B T a—r)UTBEE T package.classnameD ([ZER ESIL, HWVFENWIE[ERET D722, RF—LAR—ANED
FRSNFET, DAF LA =V DOEEIT, Y AK <y T DT —H AR — T a— VY UTEFRSINER A, DATALO-
CATIONGLOBAL 77 AT A=HEfEHL T, T —H AL — - T a— VA ERETEET,

SQL BLUBEEDAN —Y DA | IR T E4 IEFF>7 0 — L Th b ~Mpackage .classnameD F7-1%
~hashpackage.hashclass.l (ZVAH <7« T =PRSS ET GEIL, "M T v/ AD T a—r V47" %
BRRLUTLEEWN), Za— L& 20T, 55 SQL 7 —7 4 Tldel, ke 7 I A4 MR ESNE T, 72, Vr—
PV TR FLAN TR NSNET, Vo= A% ZWRITE ITEST ZET, YA vy 7 —RaFKRTE
E3 a8

CAR T M LT T I RRAIL, T T ARREWNGEITRIC, FENRNTT, 22, WHERE £&
1R JOIN #fE72 8 DEETIRE LT —Z - 74— VR ~DT 7B AT A TELAL Ty 7 2 a—PRICEFZL T
BZEEBEIDLET,

22 BEIEEINAVTYIR

T—TNEEERETIHEE, FEDAL T AN BB ERINE T, T— T N EEETIHEXILL TOA T v
AWM HBINZAERSIL, T— TNV DT —H a2 BINEIIEETHEET, ZNODOA T 7 ATEBR A SET, LA
TOEFRUZHOWTHBELES,

IDKEY CRWEX—%TFEFZTDHE. ¥4 Unique DX DAL T VI ANEREINE T, TX— AT VT AD
BN, 22— R ELZABINCT A28 T— T L OAFINHBEHTAZ 8L TEET, Fl2iE, LFTORWE
F—ZEE LGS T DA T v 7 ZADOLHIIE tablenamePKEY# |27V $£4 # (X, N ENDO—EDEF—
HlFI DR T A HTT),

UNIQUE 7 4—/)VR&EFT 5L, tablenameUNIQUE#R SV )4 HiITC UNIQUE 74— /L RZ&ICA VT w7 ANRA R
SNFET @ 1T, FNEFNO—EBOEF—HIK R T 5T,

UNIQUE #l{ &2 EFETHE, FEESN-4 BT UNIQUE #IZ LA T o7 AN ARSI, —BOEEAILICE
BT DTN NRIA T I AR ET,

U —ReF—%EFRTHE, ShardKey EVIAFTDT v —R +F— T ¢ — VRIA LT v I APERSIET,

BHR =200 SQL D [ X0 DFEH] X7 2 AL T, ZNHDA T v/ A% FR TEXET, CREATE INDEX =1+
VREEATHE, UNIQUE 74— L RHEFIZB I C&ET, DROP INDEX <K& A3 5L, UNIQUE 7 4—/LK
R ZHIBRCEET,

BEE TlE, RowlD 74—/ /LRIZIDKEY A>T w7 ANAERIINE T, IDENTITY 74— /L REEFRL TH, 12T I AL
ERRENER A, 7277, IDENTITY 74— A REEFRL T, FD 74—/ RETEXF—|2F 5L, InterSystems IRIS |%
IDENTITY 74—/VRIZ IDKEY A>T w7 AZERL CEF— AT w7 ALET, L FICHZRLET,

EHERF—YDESR 17



AVTIIRADEEREERL

SQL

CREATE TABLE Sample.MyStudents (
FirstName VARCHAR(12),
LastName VARCHAR(12),
StudentlID IDENTITY,
CONSTRAINT StudentPK PRIMARY KEY (StudentlID) )

[FIBEIZ, IDENTITY 74— /VREZEFEL T, FDT7 4—/LRIZ UNIQUE HI#)% 8 5L InterSystems IRIS 1% IDENTITY
7 4 —)URIZBHRAINC 1dKey/Unique A7 w7 2% EF#LET, LT ICHlEZRLET,

SQL

CREATE TABLE Sample.MyStudents (
FirstName VARCHAR(12),
LastName VARCHAR(12),
StudentlID IDENTITY,
CONSTRAINT StudentU UNIQUE (StudentiD) )

ZHUT IDENTITY A2 5 w2 ADVERALERL, BIRINICERS I 1dKey A2 T w7 ABFIELIRNZEE T—T L
ICF —EPHE N TV RWGBIC DA FATENET,

221 EYNIYT - THRTUMAUTIIR

b~y S e I AT U N AT I AL T =T IVDEFTED T 4 — VR Tldel, T—7 I DITOE S AT
AT, By T I AT U R AT w7 AT, Ay MNIEHEL 72 RowlD OFEHEZ R L, KB hOEITX S
THITMFEEL TOBEIDNERLET, InterSystems SQLIZZ DAL T w7 R&MHL T, 7—7 AVNDOLa—K (17)
%3 COUNT() DT p—< L R WELET, T—T VIR KR 1 DOE YIS I AT UM AT T A
EIRECEET, HEOE Y~y T I AT U b AT w7 AAER LI ET 5L, SQLCODE —400 =7 — 2338 AL,
Ayt — %msg ERROR #5445: : DDLBEIndex MNFE/RSNFET,

CREATE TABLE 2 HL TERSNI=T —7 VT, HEIWIZE Y T« TI AT U A T v I AN EFRSI
F9°, ZOHBHNEREINTZA LT v AL, A>T w7 A4 DDLBEIndex BX O SQL <744 %%DDLBEIndex
NEMYTHNET,

K7/ TALL CEFRINZT—7 VTl BEIMICE v~y T T AT U R A TV ANPEFRSINET A, B
"o T T TR WK T AIIE Y~y T AT 7 A% BN A&, InterSystems [RIS 14 H B8MICE Y b~y 7
TIRAT U AT I AR LET, ZOERINI-E vy T eI AT U b AT w7 AL T, $ClassName D
AT I AL E SQL w7 4 0NE0 S THNTWET (ClassName X, 7—7 VDK T ADLLEITT),

BITMAPEXTENT % —"7U—RZ$5E L7 CREATE INDEX 2= RE2FEHL T, T— 7 MIcE vy T e 72T b A
T oI AEBINLTEY, BEIICAERSNIZE by T I AT U R A T I AD L I T LT TEET, i
IZ. "CREATE INDEX” Z& R L TL7Z&0,

BEHAR—210 SQL O [hEa7 OFfl] 272 EHL T, 77 VDO Yy T I AT U M A Ty I A% R R T
EFET, T MHEE TEDE Yy T I AT U A Ty IAX L DO TN, BIOT —T N LT T —
TV, ENEBHOE YNy T I AT U N A T I IR T DT —T NV DE " T e I AT U N AT T A
O eI ARE L FE T, Bz 1L, Sample.Employee 7—7 /LA Sample.Person 7— 7 L&A LT-354 . [HH2AYS
DEM O [~ /AT w7 A] Tid, Sample.Employee (& $Employee & $Person Dl 5 DE v~y '« I AT
VR AT T ARV ARSI IVET,

25D DELETE ENFEITINDT —7 IV TlE, Evh=wy T I RAT U N A Ty VA D AR — IR 2 1250 3%
MR T T AR HY ET, BUILD INDEX 2= REFEH 50, EEAR—2LTr—7 0 [HEAYT O] ¥
TD =T /AT I A T ar B L, (A0 TYIRBEE] #RINL T Evhey T I RT U AT v
AR THENTEET,

%SYS.Maint.Bitmap =.—F 4 UT 1+ AR Tl BV b~y 7 A T I ZABLOE Y RATA A ATy 7 AL RIREICE Y
"oy T e 2RI AT U R AT I ANERESNET, 5B, “E b~y T AT v I ADHERE” BRI TTEEN,

it
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%BuildIndices() A/ RZFEONH L7-2%1Z, %BuildIndices() @ plndexList 58 E SV TR (TR TOEZLFH
AT I AEAEET D) B4 pindexList ICE YR~y s TIRAT U AT oV AN BT CIRESNL TS HA ., £z
IZ pIndexList (ZEFRIFADE Y I T AT v I ARFRESNTWDIGE ZOAY Y RIZEFOE v~y 7 - I A
TUMAVT I RERERLET, T RT I TR AT I ADREE” BB TIESY,

234 TYIADTES

AT VI AEEFRT DAL, LTFD 2 DOFERHVET,
DDL &l LIzAV T v I ADTEF
ITAEFREMRALIA LT v I ADEF, NRIZLLTOLBY T,
- AT YIREATHIENTELT BT
- TunTOMBEDRIRT AT IR
- AT yIRRE
- AYFvZATO Unique, PrimaryKey, IdKey & —17—R DO F
- AT IREMEH LT —ZDIRAT
- NULL AT w7 AH1F
- aLrvaroArT v AMERK
- BAaL T ar AT v ZER
- (ELEMENTS) BX W (KEYS) 2 L= 7 — BT a7 4 DAL T v 7 ZERK
- HWDIARLAT V=K (%SerialObject) D7 /T A DAL T 7 AVERK

231 DDL ZEALI-AVTYIADESE
T —TILDEFZ DDL XEFHL TCWAEE . AT v AOA B IOHIRIZLL O DDL o< REflflc&%
—aﬂo

CREATE INDEX

DROP INDEX

DDL A>Ty 72 a<w o RIILL T2 ETLET,

L. AT oI ZRBIMEITAIRS D fIGT 577 AERBLOT =7 VERE L ET, BEINITAE
L, Hav A vshET,
2. MEIIGUT, T —IXN—=ADA LTy AT — 22 BINEITHIFRL £, CREATE INDEX 2~ R, BifE

F AR = A RFEENTNDET —Z B L TA T v A AR L E9, [[4£IC, DROP INDEX =<K,
TR ANSA L T I AT —H (FEBEDA LT I A) ZHIELET,
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232 VIAEEEFRALEAVTYVIADESR

TITATEZDT X ANARE T HIE T, %Persistent V7 AEFIIA L T VI AEREIBIMNTEXEST, AT w7 A, 1D
P EDAL T oI AT aXT 4 TCTERSN, LEIGELT 1 DL EOATvarOAy T oI AF—T =Rk E
T, L FOEAEEVET,

INDEX index_name ON index_property_expression_list [index_keyword_list];

PLFIZZ DR T,
index_name 1%, A&h725% AT,
index_property_expression_list I%, A7 w7 ADFKUNEL/2 D 1 SLL EDar ~XEO T w37 4 XDVARNTT,
index keyword list 1%, AFEIMCHENTZ, A>T VI A F—U—RDa<XEVIANTT (F 7 var), Evh~y
T AT I AETNIE Y NAT A AA L T IR, AT I AD Type ZARE T D20 HLET, F72, Unique
AT I A NdKey A>T w7 A, Fi2iE PrimaryKey A7 w7 AR ET D5 A ICHE AL ET, (dKey A>T v

7 AE721% PrimaryKey A5 v 7 A%, EF b Unique A>T 7 ATHEHVET), /0T v IR F—TU—RDESL
TRUANMZOWT, "IV AERV 7 7L R BRI TLTEEN,

index_property_expression list 3143, 1 DLL EDOAL T 97 2 FamT A THREN TOET, A7 v 7 AT s
TAROHERERIILL T OLEEBYTT,
AT I ZADNERR S G DT 03T 4 D4,
A7 ar @ (ELEMENTS) RiFE7-i (KEYS) R ZAUZ, av o ar OY 7 EICkt 540 T v 7 AERR T L
VET, AT VIR T aNTAPRAL T ar TRWEE | 22— BuildValueArray() Ay R 2L T, F—£&
BRI T DESNE AR TEET, F—LBEROFEMIL, “aLriar O T v AMER” ORI ar k5
LTLIEENY,
FTvarOBAER, ZORT, AL & BEITRL TEIICHK | DL Eoar <KD E /3T A—2DY
ANTHEREHETS, A F o7 ABAI, Unique 12557 A, 1dKey A>Ty A, E1213 PrimaryKey A2 72
AITFRE TEFEH A Unique F£7213 PrimaryKey A>T v 7 ADREIL, AT v I ALK THT 03T 4 (74—
JUR) DBEAFLET, [dKey A7 v 7 ADIREL, HIZ EXACT (2720 E T, ARG 4 DUAMIONT
13, “InterSystems SQL DEMIE" D “ME” OFIZHD “MEXAT” ORI a 2B LTSN,

IR CREATE INDEX <= REERTHIGEEITERD, AT v I AR I TAEZRITIBINLTH, 227 AVERT
AL T oI AT BEICRERSINF T Ay A2 TV I ADREEDZENL. "2 T vV ADRESR” BRI CLTE
S,

BIZIE L FDZTRAERIL, 2 DDTANRTALENLEND T R TAIEA T vV A ERLTOET,

Class Definition

Class MyApp.Student Extends %Persistent [DdIAllowed]
{

Property Name As %String;
Property GPA As %Decimal;

Index NamelDX On Name;
Index GPAIDX On GPA;

}
FOEHEIRA L T o P ZEFRITLL F DIV ET,

Class Member

Index Indexl On (Propertyl As SQLUPPER(77), Property2 AS EXACT);

it
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2321 AV TYIRETHIENTESTANT 4
UFOE TR T A A T v AR TEE T,

T AR = ATREHIIN TS T 3T o,

SN TN AT T A DD IR AE TX DT T 1,

FEFEITIRETEDLOD ARSI THRWF 2235 0 Tldk, SQLComputed F—7—RIZ True ZEFH T ALERHY
F9, TR TAEOIRETIE T o T 4 DGR —REMe— D FIEETHIMLERHVET, 7T 4 EHERET D
ZEITTEERA,

—WEINT AT I AEAHTAZENTEHLDIE, Calculated BE TN SQLComputed L TEZRERSILTWDIRAE 7 1%
TADIHTY, 12720 IREaL 72 a 12354 0381 | Calculated F+—7 —R TlE72<, SQLComputed I35 Transient
XU =R CEBEIN-IL I aNUIA T I AT HIENTEET,

TXANDESIZHIRNH D7 03T 4Tl T —HERATZ LI TETH, 7T A ONEN, AT v I ADTRZ
FACTDINIRETEDERHVET, HEO T — A REERTHILETIRATILUIRE T EA T a7 bl a1
T I AL, TRAMRESHIBORGRLEIRDZENHVET, UL, — RIS, BVWCTFINIRTT DA T w7 AL, £
(LS TMDIENFF ESNADZ LT FENIRD T, AT w7 AL L TOA AMEIXRLNTHET, L7223> T, ZOHAIE
T — Ay —UNREIREN, AT I RIT —HIRESNEE A, TN TH, EWTF AN T 4= LR EA T v
AT DAL, B DT T A DORBE SUTFH A 128 SUFIZHIFRL7- TRUNCATE A EFHR TXET,

HEIR IdKey /2T w7 AL THERASNDE DT /T A DEIZRBWTH, 2D T /3T 4 RKFET TADA L AH
VANDANR BB TIRORY, #5925 2 SOIEE S () 13 H LAV TEEW, ZOHIBRIZ, InterSys—
tems SQL DONEAH = AL THELINTWET, [dKey 72371 T || 2T 5L, FRITER2WENEL
HZTHANHYET,

2322 TANTADHEAEOEIZHT BRI TIIR

2 O EDT T4 (T4—R) OFREBITAL T I ABERTEET, L FDIINT I TABTRDT DAL T v I A
EFD On HiXfEHL T, e T DVANIRELET,

Class Definition

Class MyApp.Employee Extends %Persistent [DdIAllowed]
{

Property Name As %String;
Property Salary As %Integer;
Property State As %String(MAXLEN=2);

Index MainIDX On(State,Salary);

BREOT ST Ty I AT LUF DI, 74— A MEOM A G DR Z M A LI/ 22 FT T 5561
T,

SQL

SELECT Name,State,Salary
FROM Employee
ORDER BY State,Salary

2323 AVTVIRBE

Unique 1> 77 A, PrimaryKey A2 7 w7 A £7713 IdKey AT v 7 AL, BEXA T2 ETXER A, Z D1

DEAT DAL T I ADYE AT va T AT v AEFRTHRELIZE T T A REXA TR ETEET, A
YT I AN SNDG G AL T I ADRELZAT X, TR T 4 (T 4—VR) ODBABEIAT E—H L TODHLEN
HVET,

EHERF—YDESR 21



AVTIIRADEEREERL

L. AT Y7 RERIS, WRIIIEESNE TN TAOREPRGTENTODHE . AT v/ AIZDOREE/MAL
Ex

2. AVTYIAERIZ, IR ESNZ T X T A OREDREENTORWGE A Ty AL T 4 EHR
THRIICHE ESNT-IRE 2 AL £,

3. TaNTAERIC, R ESNERBAENEENTCORWES AT v AT T T4 OF — 2RO E
DOREEMEHLET,

Bl Z1E, Name 7237 4 D3 LFHNEL CERINTWAEE, O 7 /3T A OEEE L SQLUPPER FRE 12720 E 9, Name
kT DAL T I AEEFRT DL, FDOT T DRENYE CRESN., TDATF v 7 AL SQLUPPER L
TERINTT, TuXT S ORELAN T I AORENR—ELET,

72120, BB WA 2w AR O%A (B 21, WHERE %EXACT (Name)=%EXACT(: invar)), ZO AL To~
INRTADREFATNE, AT IV ADBEXAT =BV ET, T T B OREXAT AT VI AD
WEXAT DRI —BDRDDE, AT v I APME RSN DA REMENRH ET, D7D, ZOHE 1L, Name 7
BT A DAL T 7 A% A EXACT THE#THZE2IBEIOLET, JOIN X0 ON HiCHRA XA 7 &5 T2 (]
Z%1¥. FROM Tablel LEFT JOIN Table2 ON %EXACT(Tablel.Name) = %EXACT(Table2.Name)), ZZ TH§
BT ST ADRREIAT AL T v I ADRE ZAT LORIO R —HASFIRIZ72Y., InterSystems IRIS 31272
AaAE L7272 D AT REME DR D £ 7,

AL T I AET ST A DO TOWRE O —FHZHHT DN —/UZELFOLBITT,
BREFAT BT DE B, WA T 7 ANFRRIRFERSET,

BEXAT NAR—ET, 737478 EXACT A THRESNTEY RIROFHAEZSIR), AT v 7 ARFIDIE
BHEFESTWDIGAIL A T oI ANMERTEAINTUIRVE TR AT o7 AMER ORI E XA TN —
LTWAEEJVLIRTLET,

REZATINAR—ET, 7T 4 ORED EXACT TR, e T A ORENA L Ty 7 ADREL—E L2
WIGETE, AT w7 AME SN0 ET,
AT VI AFERTT T OREEWRNIEE T DL, LT O LA EHLES,
Index IndexName On PropertyName As CollationName;
LT XZEOfRI T,
IndexName 1L, A>T v ADLHITT,
PropertyName (34T v 7 ANFIFHILCWNA T /37 4T,
CollationName 131> 7 w7 A EHSNTWDIBEX AT T,

LU IZZofIcd,

Class Member

Index NamelDX On Name As Exact;

BB T T X, BRDREZAT RO ENTEES, Hl2IE, L FOFITIE, F1 7"m/37 113 SQLUPPER F#
BEFEMT 5T, F2 1L EXACT BBE&ZHEHALET,

Class Member

Index Indexl On (F1 As SQLUPPER, F2 As EXACT);

HESES AR 2 AT DUANTHOUWTIEL, “InterSystems SQL DFEFHTE” @ “HBE” OEICHD “WEXAT" Ok
JvarkEsRLUTIERND,

it
=



IR Unique, PrimaryKey, $72id IdKey L TR ESNIZA L T w7 AT, AT v/ AREEIBETEEE A, 2
DAL Ty I ADRETX, T _T 1 ORENLESGINET,

2324 41T 99 ATO Unique, PrimaryKey. ldKey F—7—F D {E A

SQL T WO ZETI N, InterSystems IRIS TiE—EF— ¢ EX—DE A% R —RL TWWET, F£7=. InterSystems
RIS (21 [dKey BT DHERELHVET, IdKey &lE. I TADA LV AR A (T —T IVDFT) IZH L T—EDLa—K
ID &2 55D T, ZHHOEREIX. UL FICsd Unique, PrimaryKey, IdKey D£5-% —U —RZ2{#F L CEIEINE T,
Unique — A>T w7 ADT 3T 4« YAMIEG TN TWA T 37 4212505 UNIQUE #lfa2 EFLET, FD7-
D, ZOTuRT 4 (T4—R) TEBEDT —HEDOIHPAL T v I A TEDINR0ES, —EME, 7 e sy
DOHAITESW TSN ET, Az, 7 e 37 DOBED EXACT DA, RXF//INUFORZHEIT—E
W0 ET, 7T A OIRE D SQLUPPER OGA L, RIF//INCFRRRHEIT—EIZITR0ERA, 72720,
RKERDTONRT LKL TAL T I AD—FMITT = 7SNV EITERE L TSV, SQL A IZRE Y,
REZDOTONRTLNIFIC—BELTHRDbDRET,
PrimaryKey — A2 w7 AD T /8T 1 < YAMI G ENTWH T 137 1125095 PRIMARY KEY #ilf02 &L %
7,
[dKey — —BEOHIKIZER L AL AL A (GT) D—BD ID 2 EHZTA-OIFHTHF e T 2B ELET,
IdKey 1Z, 712 EXACT BEEHLET (F—2BNLFHITHLRICE ARV ED),

DI F U =D L EFR oL, L TFOFIOIINIRES,

Class Definition

Class MyApp.SampleTable Extends %Persistent [DdIAllowed]
{

Property Propl As %String;

Property Prop2 As %String;

Property Prop3 As %String;

Index ProplIDX on Propl [ Unique ];

Index Prop2IDX on Prop2 [ PrimaryKey ];
Index Prop3IDX on Prop3 [ IdKey ];

}

IR IdKey, PrimaryKey, Unique D&-F%—T—R L, #EH#AL T v I ATHEATHIHEICOALFEHTT, Evbh<y
T AT I ARE Y NATAR A Ty ATHEMTHIEILTEEE A,

F=. LT EH1Z, 1dKey & PrimaryKey DO 5 OF—TU —R&flAE O THRETHIHE L EHTT,

Class Member

Index IDPKIDX on Prop4 [ IdKey, PrimaryKey ];
ZORESLTIL, IDPKIDX A>T I ANTTA (T —T V) O ldKey THY, M OFDEFXF—THHIEERELE T, =
NHOF—U—R% LSO THAGDETIGAE, T X TLRICRVET,

AT IIARINLDOF—T —FONTNPEHE ML TERSNTODL, £OA T v 7 ATBHERHT bz 7 mx
TAHFEDEPFRESIVTCNDITTADA L AL A B EMTEDL AR BBV ET, FEIE, “A T v/ A F—
\CRDA VAR ADF—T " DRI arZ2BRUTIIZEN,

[dKey & —T —RDEMIL, "VIRAERI 7 7L A7 @ "ldKey” D_R—2% B LU TS, PrimaryKey #—U—K
DOFENT., "I TAEFRI 7 7L A7 O “PrimaryKey” O_R—T 2B TLZEWV, Unique S+ —U —ROERMI, 77T
AEFV T 7L A D "Unique” D_R—V 2SR TSN,

2325 ATV RERRALIT—20ORE
A>T v AD Data ¥ —U—RZfM LT, | DU LOT =ZADaE =% A2 T v I ARAFT DINNEETEET,

EHERF—YDESR 23
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Class Definition

Class Sample.Person Extends %Persistent [DdIAllowed]

Property Name As %String
Property SSN As %Strlng(MAXLEN 20);

Index NamelDX On Name [Data = Name];

ZOYE AT v/ A NamelDX (213, SEXE2 Name fHEOFREE (KT IZE> TR FAMHTDALET, Name
DEEED (EINTHRW) O —E, AT vV ARFINTOET, ThbDa’—(, SQL 2 HL T
Sample.Person ?*‘7/1/75§/7TE§2}L7"_ B ATV I e L TR % Sample.Person 77 AE-ITE DA
AB AP E RSN G ARSI ET,

BR (ZROITHLEITEES) it (SR OINNLEIN IR T) 2B FATT D5 G A T v I AT =40
A — &R DR REI IR AT,

51212, Sample.Person 7 —7 /Tt THLL T OZURHYFES,

SQL

SELECT Name FROM Sample.Person ORDER BY Name
SQL ZUPNE, T—T NDYAS T — R a5 £71C, NamelDX &3t 2721 T R CTOERE M- ZENTEXET,
ER Evbey T ATy AT, HERFETEEE A

2.3.26 NULL DAV TvI A {1+

AT I AT HNTZT 4=V R DT —Z | NULL (T —FNTFEAELIR) WEFINTWDBIEE. I T 21T v
AT, ZOT 4= RBA T w7 A NULL Bk AL CERESNET, BEE T, A7 v 7 A NULL f=# DT -
1E14 T, A2 F v 7% NULL &4 52T, NULL SO T X TOEOFNZ NULL [EZBET 559127
0ET, INDEXNULLMARKER 70 87 ¢« NG RA—HZAFHF 52T FFED T 4— IV RIZOWTA T w7 ANULL
DA CEET,

2327 aL9230 DA T I AER

7 O RTANA T I AT ONDE G AT w7 A E SNAEIZREG 7 2 3T (2R T, avriaro

ElE, 7T 4441 (ELEMENTS) F721% (KEYS) ZiBINT 528 T, abriarOER AL —EIkHE T 541
‘/—?‘\yﬁx-7°m/\°*7*4%2€%@%:9:7ﬁf%i% (ELEMENTS) & (KEYS) #fi ¥ 2&. 1 2OF v Tl HAEK
DIEEERL T, ENOLDET TEIAL T v I A%ER T DI E CTEET, T 3T yBarriar Oa,
ELEMENTS h—2Z3aL 7y ar OEFEAETERL ., KEYS =27 3RO EZ LN E TERLET, 1 DDA
T VI ATEFIT ELEMENTS & KEYS O] TS D86 A7 w7 ADOF—EIZIL, F—LZ U6
T B ROMEIMRAFIINET,

5l 21X . Sample.Person 77 A®D FavoriteColors 7 /3T (\ZF DA T o7 AMBLELET, 2O T a7 DL
IvarWOHBE DAL Ty I ADYS | b HifliZe UL FOWTnIc/eET,

Class Member

INDEX fclDX1 ON (FavoriteColors(ELEMENTS));
EJalEs

Class Member

INDEX fclIDX2 ON (FavoriteColors(KEYS));
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FavoriteColors(ELEMENTS) (& FavoriteColors 7' /37 ¢ D3 FavoriteColors(KEYS) i FavoriteColors
TaRTADF—TF, — A7 UL, propertyName (ELEMENTS) 7= propertyName(KEYS) T, 22T, %
DAL ar ONFIT, WKOOT —2BID List OF £721X Array OF LL CERSN= T T 4 & ENL—
BOHEFTT, AL riaAlonWTUR, "IIADERLMEM” O “avriar 2l HUIEE” OoFEEZRLUTE
YN

VT TN T T (VTADEREMER” O V770 T a7 4 OEFREMT” OBESR) 11T v 7 AAERK
$AIZ1E, propertyNameBuildValueArray() A/ R TAL T w7 AMERHEERLET CL RO a2 0R), EA
DAL s ar Rk, (ELEMENTS) #E SR LN (KEYS) #STIE, A2 T w7 AMEfLH EFF Al RE T,

TRT e alb I a INEANE L TRESND G A A T w7 ANaL I ay T —T RSN DT-OIIT LT
DOHIBRIZIED BLERHVET, AT w7 AIZIX (KEYS) G DAMENHVET, AT w7 AL, avrvar BiRkeEAd
T2 IhD D EUN DT RT 4B BT AL TEEEA, BESNDAL T VIR, AT w7 ATEHEND
DATA HIEFRTDH A NS NDT —F 7Tt Z0ab s ard ID ICHIBBENALERHNET, £H L7
W AT I AT SN ET A, ZOHIRIZ, BAFIEL THRESINDaL I ar T axT o EOA Ty 7 AZHE A
SENET, VAR L TRESNDTL 7Y ay EOAU T o7 AT ASIVER A, 35T, 77 ADEFZEME T O
“al gy e TR T 40 SQL a3l ar OFE” R TLIEEN,

a7y ar OBEFBEEIIFT — IS T DA T I AL AT w7 ARG U2 T — 2 O A T 7 A A
DAL B T I ADT R COMEEEFFHOZEL TEE T,

InterSystems SQL [Z, FOR SOME %ELEMENT #RFEZFET DI LIS T, avriar ATy I AEHT L
MNTEET,
2.3.2.8 (ELEMENTS) 8 & U (KEYS) #ERALI=T—ARTONTA DA T 99 RER

T =BT ART A DAL T I REAERLT HT2IZ, BuildValueArray() A/ v &L CTAL 7 v 7 AMERS A AERL T
HIELTEET, ZOAVYRIL, 7T 42— B L OEZORINE ST LET, ZOAYRIX, ENEITH7=
DIZ, FEANTON TS T T A DIENDIRAELTCEREOaL 7L a ZERLE T, ZOAV YR, BEfFDaLs
vay T TR LEEA,

BuildValueArray() Zffi L CA > 7 w7 AMERLSNZER T 256 EOMIEIIA T v/ AERRIZEL TWET,

BuildValueArray() 2> RIZi% propertyNameBuildValueArray() VDO RIRHY . E D7 =F 2 ZLL FO IR0 E
7,

ClassMethod propertynameBuildvValueArray(value, ByRef valueArray As %Library.String) As %Status

PAFIXZoiiH 9,
BuildValueArray() 2/~ RO H{IL, HE A v RIZH T BRI HETT T A0 bIRELET,
BHIOB|EIT T 2T HE T,

2FHOBIEIL, ZRICIS THESNDOES T, ZHE, F—ICEo TIRAFBMHI DI RL A B R EE L,
F—LBEROT EFZTRSITT,

ZDRAYRIL %Status fEZIRLET,

2329 BHALYL AV DA TIIAER

BBV 7o ar DT SNT LA T I AR ETHITNE, TDOA T v I AR —2BIMNTHUNENHVET,
FZIZLL FOLICLET,
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Class Definition

Class MyApp.Branch Extends %Persistent [ DdIAllowed ]
{

Property Name As %String;
Property Employees As Array Of MyApp.Employee;

Index Emplndex On (Employees(KEYS), Employees(ELEMENTS));

ZNHDF—IL, BFIERE DT T — T ZHDHITD RowlD 24 ELE T, ZOF—N 0 #HT— T AT —7
JNCA T I AN SN ER vy ZOFENTAELRNZ LD HT—7 /L~ INSERT #/EN KL £7,

23210 BORAAA T I (4SerialObject) D TONTA DA T 95 ZHER

HDIABA T2V NND T ORT A ZA LT v I AEVER T DIZ1E, ZOMDIABLA TV =/ NS BT DK/ T AT
AT oI ZEARRRLET IROBFITRLTNDIINT, T ST AR, T—7 L (hPersistent 77 A) NOBIRT 4— /b
FOL BB I OEDIALF T V-7 %SerialObject) ND 7 8T 458 ETAMLERHVET,

Class Definition

Class Sample.Person Extends (%Persistent) [ DdIAllowed ]
{ Property Name As %String(MAXLEN=50);

Property Home As Sample._Address;

Index Statelnx On Home.State;

}

ZZTClE, Home 1, State 7'/ 37 &GO IAL ATV =71 Sample. Address #2332 Sample.Person WD ~7'1
INTATY, LFICHlZRLE T,

Class Definition

Class Sample.Address Extends (%SerialObject)
{ Property Street As %String;

Property City As %String;

Property State As %String;

Property PostalCode As %String;

I T ADT 1T 4 B BRI DAL T DD IAB AT V2 I DAL AR AND T — BB IRNIA LT
ADMERRSHLE T, %SerialObject 7' /T A ZA LT I AZEEAER T HZLILTEEHR A, %Library.SerialObject ™
SqglCategory (B XN SqlCategory %A RAIIZEFE L TURU %SerialObject DT DY 75 &) 1% STRING T,

D ALA T I DT 13T 4T, SQL L CREATE INDEX 2 L TAY T/ AR ERTHIELTEFET, LIF
WA RLUET,
sQL

CREATE INDEX Stateldx ON TABLE Sample.Person (Home_State)

FEAX, ST AT e N L T IA B AT Y 27 (%SerialObject)” HE L TRV,

24 A TYIRBATDEED

InterSystems SQL (1%, SEIFRIRMTH ARSESERA L T oI A ZATHRABEIN TWET, A —~Z il
TAINE, AR — R IEIEEE T DAL T v I AR TERTHDMLERHVET, LLTORIL, ZNHDA T 7 A
BAT o EEDTHLDOTT, FEXATOFERIL, V73Nl a 25U TLIEEN,

AT VIR BINT D8I, T—=T AN ED LA — VRO L T — 2O ETBMOBII I TEND
BIEOE DM ST A Z DT LI L TIZE,

it
=



EvbryF AT YIR

T—7 2-1:

AFIIRBLT
R

Evk<yT

EvbRyT-TORTY
k

EvrRSA4 R

HltEm

‘.E-EI:I

B

BREDINDEZLET S
TEIIL—TELET

FAD—EDEIEIZ. ED
ENEENSTERIE VL
XFNEEMLET

EvkyT AT IVIRETE
E£9 5L EvhyT-IHR
T AUTIIRANEER
[ZHERESNnET

Evb T AT YO ADME
mEhi=EE, =%
CREATE TABLE 2{#MALT
T—IIDERINFZEE(C
BEIMICERSNSFEEY
Nl

BUEZ/NMFV)IZEHRL, 7
DN F)EEFE YR YT E
LTHMLET

T4—ILFEDT—E2DaE—
. Efasn, RIkLiEsh
R THEMLET

T4— LR34
TFE

e

HiE"EvbvT &
ZHR)

e

BUE. h—T14F)T«
MNMELNVELXFF

A—R—ZADH
[FEAEDIK R THEY

UT%ERTZ0T :
12DT—TILIZHTHEHD
{0 AND E71-1% OR

RANGE &

UTZEFERT ST :
COUNT a<v>FR

UTZEFERT ST :
SUM, COUNT E£f=I& AVGa~
N

UT#FERT 59T :
SUM Ff=[& AVG av UK

RANGE &

25 ErIYT AU TIIR

YRy T AT I RIRRIREAT DAL Ty VAT ARELIA L T v 7 2 E DT = HEI G T %3O D
EZRS—HEOL Y NUFH AL ET,

Evhy T AT I AT T OII R EER R PHVET,

Eyhwy A IIEEMRSNTCOET, OF0, b~y AT v ATHEREA T 7 AR T A R &350
INELTDZENTELD T, TAAZBLOF v 20 B2 RIEICHIE T £,

Eyh~y 7 TRBEIL. MUY g B EFEIEEN CWE, T—T L TE v b~y T AT v I A 45
C BT I ZAEAF T BB BT, RN T = ABME T LEE A

By by P TORBEE (b AND, OR) 2T 3L, 7+ —<r 20| ELET,
SQL =23, B b= T oA T w7 AE R 5 | KR s o b RE A 2 TV ET,

By AT T ADVER L. T— 7 MIZEB D ID 74— VROV IC > TR ET,
FT—TNDID TA4— VRN IEDEBAEDE —T7 4— VREL TERINTNDE, 2O ID 74—V REFEHALT
T 4= NARIZE Yy S A T I AEEFRTEET, ZOXATOT—T N TlE, AT AL TE Y THI-
—BEOIEEE ID »MEFAIILDH, £7203 IdKey 2 AL THAZ L ID ENERSINET, 20X, [dKey

ERAF—YDESE

27
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X, %Integer ZA 7T MINVAL 73 0 LW REWE—D 72,37 2>, %Numeric ZA 7T SCALE 73 0 T MINVAL
M0 IDKENHE—DTu T HDEET,

T —T D ID T4 — VRPN IEOBHEOHE — 7 4— LREL TERINTCORWERS (7 —7L7RY), IED¥K
$aL% %BID (B v b~y D) 74— VR EEFRTEET, %BID 74—/ RiZV e —h D 74—V RELTHERE
FT, NI T, ZOT—TNVDT 4 — N RIZE Y I~y T AT I AR TEET,

Eybvy T ATy I AL, LU ORI RFHIC > TEREA L T o 7 AL RERIHEREL 37, 107 w7 AMEITRGSh
T, HHOT 4 —VROFEEITKRIA L T v I AR TEET,
ZOETIE By ATy ABET DU TOH B IOV T LET,
kw7 AT I A
DDL ZfE LIy b=y 7 A Ty I ADEF
IIAEHZREHEH LI E YN~y T ATy I ADIESR
Bk T I RAT U R AT I AD R,
AT 9P AHAT DIEIR
b~ AT w7 A BT S R HE
By T AT I ADKERF
By by 7 e F XD SQL HfE

251 EVNyT AV TYIREE
Eobh=wy T AT oI AT FOINTEEL £, 2 DFIEFi> Person 7—7 N 03H5HELET,
2-1: Person T—7 )L

Person

RowID | Name Age State Job

1 Smith 24 NY Lawyer
2 Jones 35 NY Doctor
3 Presley 48 CA Farmer
4 Nixon 72 NY Singer

ZOT—TIVOEATITIE, VAT HIZED RowlD FE G 28EE) NEVY TonET, Evhey T AT
AlE, —EHOE Y MUFH (1 £7203% 0 23 7)) #EALET, By hUFHITHE, BV NDIEFFOALE N AT
I AfTET—T D RowlD IZKHLET, EFLOT—T /L State 73 “NY” THAREEHNEDE, B RTFH|D
“NY” ZETATICRHS T ABALEITIL 1 25, FOMOATE IS 0 BAVET,

iz 1X, State DE YT AT I AILLFDOERBYTY,
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EvbryF AT YIR

2-2: State EWrTY T AU TYHR

Statelndex
Row1l | Row2 | Row 3 | Row 4
CA 0 0 1 0
NY 1 1 0 1
wy 0 0 0 0

F72. Age IZLL T DIV ET,

2-3: Age EYRIVT AV TYIR

Agelndex
Row1l | Row2 | Row 3 | Row 4
24 1 0 0 0
35 0 1 0 0
48 0 0 1 0

HER 2 CTRT Age 74— /LRIE BHEOT —H T 4—)VRIZTDHIEL  fEEMEFZIZIRAETED T 4—/LK (Calcu-
lated BEL O SQLComputed) |2 AL TEET,

WHEOEBIIE YNy T ATy I 2B AT 5 HELITHNC, SQL = V%, A T vV ADRE G E LI
Fepll7ety hR—ADEFEE | By by T AT v I AU CGHRICETTEET, FlIE, ==—3—72fED
24 L EIZS TIXES Person DT R TDOA LA A% RGHT20IT, SQL =213 Age & State DF@mEE AND 25

TLET,

ERAF—YDESE
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-4 EHDAVTVIADER

NY 1 1 0 1
AND

24 1 0 0 0

Result 1 0 0 0

fi R EL TRDNIZE Y b=y I3 RIS T EL TN TOITOy G ENET, SQL =Y %, Zh
ERHEHL TS T —2&IRLET,

SQL = VT, By T ATy I AER LN T O TEET,
EEOT —7 VOO EIFITOUNT AND 31T
TEOT—7 VOO LEMHFIZONT OR ZFAT
EEDT—7 LD RANGE £/
FEEDT—7 LD COUNT 1HH

252 DDL Z#FALIEYMNY YT AV TYIADESE
T—T7VDEZIZ DDL XEFEHL TWA5A. LLFO DDL o~ Ra AL T, EEE ID #8>7—7 /LD vk
L AT I AEERB L OHIBR T AL TEET,

CREATE INDEX

DROP INDEX
ZiuiE, CREATE INDEX 3CIZ BITMAP & —U —RZBIN9 24 ERH D HUMNE, BHEA L T o7 2D Ak EF 72K
@D‘(\\TO
sQL

CREATE BITMAP INDEX RegionlIDX ON TABLE MyApp.SalesPerson (Region)

253 HIAEEEFERALT: ldKey EVR IV T AU TYIADES

T =70 ID PME (—EOEOEIIHIRENTODME) OF 4—/VEDE & AFHEA LT v 7 ZAOIERE R, BT
AL T oI A4 P—=REM T 20 VTAEBROTFHAMARE ST DIET BV T A T I RERETTA
EFTBINTEET, 722U, B by AT v I ADBEL, A2 T w7 AD Type % “bitmap” (ZHEET D4

BHVET,
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Class Definition

Class MyApp.SalesPerson Extends %Persistent [DdIAllowed]
{

Property Name As %String;
Property Region As %Integer;

Index RegionlIDX On Region [Type = bitmap];

254 H5AESEHFFAL- %BID EVrIY T AV TFYIANDES

T—7 O ID NIEEFIZHIFRS I TUORWE S %BID 74— /LR EERL T, 2 EE v b=y T AT v I AEFRD
ERIZEERCEEd, 2O T vaid FFEDT—TWIZ, ZD ID 74— /VROT —FBNIh )b LT T, #H
DT 4—NR (FT—T N EET ) TSNS IDKEY D4 ThE F AT HE T, %BID By b~y 7k, BEE DR S
T —7 )& %Storage.SQL T —T )L DWT DT —H « ARL— A ATIHVERR TEE T, ZOKREIX, "HDWDHT —
TNLDOE =y (BAT) EFEIEET,

IOV T =T N TE Y b~y 7 A Ty 7 A TELINTT DT FOFNRIHENE T,

1. %BID 74— REEZET DI, BEED T 4—/LR% %BID 74— /LRELTHELE T, 2D 74— /LRDF —ZHl
X, —BOIEEBMEICHIRT20ERHET, flzIE, 20T —7 /10 IDKey 1d, B IEEENHIFREIL T
RN 2 DODT 4 —)VEOBEE T, 2Tk, F—# %Counter) 2N IEFEILTHD MyBID 71—/ /LR %BID
TA4— VR ORIV ET,

Class Definition

Class MyTable Extends %Persistent [ DdIAllowed ]
{

Property IdFieldl As %Integer;

Property IdField2 As %lInteger;

Property MyBID As %Counter; /* %BID Field */

Index IDldx On (IDfieldl, IDfield2) [ IdKey, Unique ];

2. SQL Zu 34Tkt LT %BID 74— /LR ZHE 35 BIDField 752 TG A=A EFLFT, FDfE% . %BID
7 4—/LR® SQLFieldName (2R ELET, FlIZIXLL FOIHNLET,

Class Definition

Class MyTable Extends %Persistent [ DdIAllowed ]
{
Parameter BIDField = "MyBID"; /* BIDField Class Parameter */

Property IdFieldl As %Integer;
Property IdField2 As %lInteger;
Property MyBID As %Counter;

Index IDIdx On (IDfieldl, IDfield2) [ IdKey, Unique ];
}

3. BATKey AT v/ AREFKLET, ZOA T I AL, SQLZ Y T akby b D~ AF -~y ST —H w7l
THEREL 97, Z<DYA %BID 74—V R, BATKey /27 w7 AD 1 F HOIRZTTT, ZHUZED, 2D~y
7o F—HZZ1T IDKEY 74—V RE . BEEHOT 7B AZ B LT AHLD A E 7 1/ T 42BN TEET, %BID
TA—=NVRIA T I AR ETHHENHVET, FlZ XL Tl cLET,
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Class Definition

Class MyTable Extends %Persistent [ DdIAllowed ]
{
Parameter BIDField = "MyBID";

Property IdFieldl As %Integer;
Property IdField2 As %lInteger;
Property MyBID As %Counter;

Index MyBATKey On MyBID [ Type = key, Unique ]; /* BATKey Index */
Index IDldx On (IDfieldl, IDfield2) [ IdKey, Unique ];
}

4. SQL /A ZIZx LT BATKey A>T w7 A%&HEET D BATKey 7T A /TG AR5 EFRLET, TOMEE,
BATKey A5 w7 A0 SQLFieldName 2% ELE T, BIZIZLL FO LN LET,

Class Definition

Class MyTable Extends %Persistent [ DdIAllowed ]
{

Parameter BIDField = "MyBID";
Parameter BATKey = "MyBATKey'; /* BATKey Class Parameter */

Property IdFieldl As %Integer;
Property IdField2 As %lInteger;
Property MyBID As %Counter;

Index MyBATKey On MyBID [ Type = key, Unique ];
Index IDldx On (IDfieldl, IDfield2) [ IdKey, Unique ];
}

5. UBID B —H AT I R TEFZT D0 BEFEOAL T v 7 A% %BID 0y —H AT v I AL TRELE T, 20D
AT VI RZEST UBID AT v I ART—T VD IDKey 74— /VRIZBHEHT B ET, FIZIZLLFOIHIZ
L/i‘a‘o

Class Definition

Class MyTable Extends %Persistent [ DdIAllowed ]
{

Parameter BIDField = "MyBID";
Parameter BATKey = "MyBATKey';

Property IdFieldl As %Integer;
Property IdField2 As %lInteger;
Property MyBID As %Counter;

Index MyBATKey On MyBID [ Type = key, Unique ];
Index IDIdx On (IDfieldl, IDfield2) [ IdKey, Unique ];
Index BIDLocldx On (IDfieldl, IDfield2, MyBID) [ Unique ]; /* %BID Locator Index */

IIT, ZOT =T N TEEY Iy T A T I AR R =SB IR0 E T, MEITSU T, BRSO L
TEYM YT AT I AZEFHTEET, #i121E. Index RegionIDX On Region [Type = bitmap]; L&
LET,

ZOINHERR L T2T — T IV TIRE Y RATA A AT w7 AL PR — S E T, B AL CE Y RATA A A
TV AL ERT HILLTEET,

255 EYNTYT - THRTUMAOTYIADER

B b= AT I AIE s TS DI AT U N AT I ARMETT, 1 DL EOE YR~y AT T AN
EFREN TS, Kt/ T A EETDHEE I~y T I AT U b A T I AD BB E R ENFE T, Lizi> T,
vy e AT I R LK) T A AL AT DY DI TR T HE YNy T AT UM ATy
TAMTEBIN TN IT R R TIE T 2 AT U b AT v 7 A% %L E£ 9, CREATE TABLE
DDL X&EFHALTERLIZT—7 WV Tld, BEIMNIZE Y=y« I RAT U M A T IV APAE RS INET,

it
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KT TAEFRNOT X TCOE Yy T AT I AZHIBRT HE By by T I AT U b AT 7 23 BEIIC
HIBRSIVET, 7272 L, B~y I AT U b A T v T AD A i 28 B (CREATE BITMAPEXTENT INDEX =12
REM T 57:8) LTCE v h=y T A T oI AZHIFRL T, Evbh=y 7 s I RAT U b AT w7 ATHIBRS I ERT A
BDITADA LT I AR T DB, FHRIICE v~y T T AT U b AT v I AERERE LT GE . F2i3E v b
2T AT I AREERL TN T, B~y T 2T RT U R AT v I AINZETHLG A, By b~y « 2 AT
ke AT oI ADMERRESNET,

DAL, TTASY A== T AN ERBF A ETNTERENTE v~y T I RAT U b AT 7 AB AL F
T (FETDHA)s TTA Y A== I T ANBMIKSNIZE v b~y T e T AT U R A T oI A L, By b~y oA
VT IAE RSN, BT ITATOE Y~y T I AT UM AT v I AD AR E N AL ET (DY T I/TAT, By
he T I AT U b AT I AR EZENTORWER), E b~y T e I AT U b AT oI AL T D
JolCEREINET,

Class Definition

Class Test.Index Extends %Registered Object
Property Data As %Integer [ InitialExpression = {$RANDOM(100000)}];
Index Datalndex On Data [ Type = bitmap ];

Index Extentlndex [ Extent, Type = bitmap ];
3

InterSystems IRIS Tl fFRD A HEME BB L CA—/R—=FTATE Yy T« I AT U b AT w7 AT ENE

A, DFED, InterSystems IRIS Tid, type = bitmap THHIA LT I ANIFHELIRVRY, K7 TATE v~y

T I AT U N AT I APERENDZEIHVER A, FERE—E OV T 77 AT type = bitmap DAL T v A

DEAINDENE LIVRWNEVIHEET T TIEAR 55T,

R EAVAT A (PO TAEMBEIME L, TDIT AL A VL, W CE v b~y T AT
JAEE B L CODIDREREE) TI/TAILE v~y T o AT v I A% BT 57 a8 AT, FRl7e iR
DB TT, ZDIIRV AT LTI, BEvbh~y T I AT U R ATy I AT, AV RAVDFE T AT
AOVERRFNED R CA R ESNA A REM BV £4, ZHUTED . A>T v/ AERFIETIEZ, Evh~y 7o
AT U N AT I ANBEBRPNAERR ST B b=y T I AT U R e AT o 7 ADALBEDER I SE T
THIENHVET,

256 A TIIRBLTDER
LT, By by T A Ty AL EA LT I AD E B BE RN T2 _RENE R 5720 DR ST, — RIS
I3 ROE DREHEOF — B L OB IBICA L T o7 A VT D5 THOEEAL 7o s 2% L £,

F¥—

% —

—BFEDX—

Jo—rariyr

HifiiA 7V x s N B R
LU DX —FTIBIROG A, —RENIIE vy T ATy I A AEBEID LET AT AL TED
U CHNHE 1D FE%T— 7 L CHAL OB LR ET),
F OO TS

BE . BEOT T AT D by T AT oI ALY, TR T TRl RO by S e AT T A
DIFINIRT == ZNELRVET, 2, SQL —P 3 AND f#E L OR MEZHHL TEB O vk~
T AT I AENRANFE G TEDHDO T,
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TaRT 4 (FE, FEOTA L TV I ABVER T DU NS LE I DT a7 ) OEBME (F7=ITEOM A A
) 23 10,000 ~ 20,000 %2 5551 ABHEAL T v 7 ZADOM HZRGFL TZEW, Ll ZHHOEAR
B)— 12 BEI CWNDTDIZEEDITICR T DIEDOE D IEF I 7 NG A IE, By b~y T A T o7 2L
T WNERITT, Wl AT v I AL EROBEREND L THD 72 b ik FERALET,

257 EYryT ATV RIZET AFIREIE

TRTCOE YT AT w7 AT, LLTFOII R HIREE RS E9,
UNIQUE FiIcE vk~ e A T oI AL EFRT DT TEER A,
Eoh=y 7 AT v 7 AT BERARFE CEE R A,

ID 74—/LR® SqlCategory #% INTEGER. DATE, POSIXTIME. F£7-1% NUMERIC (scale=0) ThA%5Ha xR,
T 4= RIE YNy AT A EFRT HIEITTEEE A,

KL TOAL I — RS 1,000,000 [HAEE 2 57— 7 ATl —EOMEOED 10,000 [EHEEZ 7-LX\0 EHEA
VT IARIOBE ey T AT T AD TR ME T LET, D=8, B RAT—7 IO\, 10,000
25— BEOMENEGEEN TS (FIXZFDOARENDHD) 74—V RICH L CE b~y T AT w7 A%
LWL TRIEEN, 2, T—T L DOH A X057, 20,000 EZB 25— B DM G EFN VDA EE
PDHDT7 41— NV RIIIE Y~ T AT w7 A% LR TSN, 2RS35 ThY | IEME/ 2%k
TIEHVER A,

UFDL T =T N Ty T AT w7 AT DI2IE, %BID 7'/ T 4 &R T 2 BNV £,
LN OT 4=V RE—FED ID F—LLTHHAL A,
BT 4= RO ID F—ZEHL TS,
BV —rar vy NOFT—7 LV ThoD,

$SYSTEM.SQL.Util.SetOption() AR SET

status=$SYSTEM.SQL.Util .SetOption("'BitmapFriendlyCheck™,1, .oldval) Zff 45, ZDHIRA
T NANVFIZTF =7 L BERINTZE Y~ AT 7 A %Storage. SQL 77 AN THF i SNDHMNE S 703 b
FTAINTV AT LRI ORE R RTA—HERIE TEET, ZOF =71, %Storage.SQL & 957 F A2 I
AEnEd, BEEMEIX 0 T7, $SYSTEM.SQL.Util.GetOption(”"BitmapFriendlyCheck”) Zffi i 9-5&, ZDA 7T a
DOBAEDOHER A HIWT CEET,

2571 7F)r—2ay -0y O FIREIE

By by S, BV NSRS ORI TR TEET, ZORSOKERENETEOE Y NMIIZED 1 DDIF¥ 7
ERLTWET, RERITTRNTOE YIS0 DF v 7 ERIETHHZD, BANIAR—R|Z72DZEnHNET, T
TOEYIR 0 DF ¥ 7 5FTEHNERIT, FAEL TCOADLET—UHVERA, 207D, TV r—ar-avyy
T, 0 fEDOE YR $BITCOUNT(str,0) Vv MIEIFLRNINT T ANERHNF T,

EYRCFEANINE T+ —~ N A TWDID TV r—3 g aly 7 TlE, By N CFEAOYBE K ET 52
&R0, RICE Y MEZ D 2 OBy FTFFI O MK AT 95 Z L3R TLEE, m— bRy V7 EER By
NCFFNINT I a BiOE Y MEIZVANT SNET, 72720, WE7 4 —~< v hD7=0I2, m— 3y 7SI/ vk
SCFININT 72 al JiOE Y M UFHEE LR BRN R0, RIUE R IR DR ZERHIET,

258 ERTyT AU TYI AN

FERMEDT —T 0V (£ 5D INSERT #ER L O DELETE BENFEITENDLD) Tlk, Evbh~y T AT w7 AHD
AR =R AR PME T3 2R REMERHVET, By b~ T AT v 7 AHERFT D121, %SYS.Maint.Bitmap
=T AUT AV REFELTLTCE Y~y T A T oI AR ML . FNOE BRI EBENEONDLE e LET,
1 DDITAEKIBIIE kT AT o7 A% [ERE T AI21E OneClass() A/ VR | F—LAR—ZABRTE v k<7

it
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AT I A& EHET HITIE Namespace() A/ R&EZFNEIUEATEET, ZNOOHEEFAY VR IX, EfI AT L ET
FITTEET,

%SYS.Maint.Bitmap =—7 U7 ¢+ A/ REEITUIFERIL, ZOAyREFOH L7 oA CESATFNET, 2
HOFERIX. 7T %SYS.Maint.BitmapResults [ZHEXIAENET,

259 EYbIyTFro M SQL 124E
InterSystems SQL (ZIE, B b~y AT v I A EERIET D720 O LU T OYERERESAES N TOET,
%CHUNK E8%k
%BITPOS BI%k
%BITMAP £ BE%%
%BITMAPCHUNK £ BE%k
%SETINCHUNK 3R 3541
TNHDOIEEMEEIE T R T, By ey S EBICEI T % InterSystems SQL OHFINZHEV ., IEQOE D& M—H D
Eyhvy 7 F 7 (FNENEK 64,000 HOBE) LLTERLET,

ZNHDYEIRMEREIZEY 72U THHLDIA AL SQL TH | FFE D RHR0T 4V 2% KO DR ET 2L
NTEET, HIDIAL SQL Tk, ZNHDILEEEIC L > T, B —F ¥ 7 L-ULTIEHIZ, Evh~=y 7 Dy 7 v
AN EH D NERLUES, ZNOHOPLERERE TlE. %BITMAP( 3311 %SQL.Bitmap 7T A2k - T EN G, 554
RE Yoy T ORI — S TWET, Fio, MRS —E, BUCLD 7 —7 VoK, BEffiFolboh—
FDFN7RE | FE RowlD EDOE w M~ 7 WLEEE A RE T,

BIZIE AR ELITF v 7Oy b~y T2 T 0123, LTI AN LET,

SQL

SELECT %BITMAPCHUNK(Home_Zip) FROM Sample.Person
WHERE %CHUNK(Home_Zip)=2

T—=TNEEROF X 7T XTHITHITIE, LFOINCATILET,

SQL

SELECT %CHUNK(Home_Zip) ,%BITMAPCHUNK(Home_Zip) FROM Sample.Person
GROUP BY %CHUNK(Home_Zip) ORDER BY 1

259.1 %CHUNK B3%k

%CHUNK®) 1%, B~y AT oI AWM T 40— VR D fEIZKkTDF v Z7E0 Y T L FT, 2k
f¥64000+1 CL CRIAINE T, B h~v T AT v T AN T = VR TIRNT — VR ET A f D %CHUNK(f)
XL FIC 1 ZIRLET,

25.9.2 %BITPOS BA%L

UBITPOS(H) 1T, B~y T e A F T ADMF N T 40— LR D FAEIZEN Y THNT- FDOF ¥ 7Dy MIEZ IR
LEd, 23, f#64000+1 L CHEINE T, BEvbh~y T AT /axzsm\tw—/w TRWT 4 — LR EITE
£ D YBITPOS() 1T, FOIEIELY 1| REVMEZIRLUET, SUFHOEEEEIL 0 T,

259.3 %BITMAP £ #RE%

HEHIBIH WBITMAP®) 1. 25D iz 1 S %SQLBitmap 47 V= /MIFEALET, 22 TlE. fER BV NIDZ
NENDAE £ IZOWT, @Y F v 7D £ ET 28 v LIS ESIVET, Bio$+_To fi3i@EE ., E0
BIDT 4— VR (F-ER) T, —AIZIE RowlD T 25, £47 RowlD LW bl TIIHVEE A,
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25.9.4 %BITMAPCHUNK £49E5%k

EHIBIH WBITMAPCHUNK(®) 1, 74 —/LR f OZL D% 64,000 £ D InterSystems SQL AEAEL s b~ 7 305
FNCHEALET, 22T, BYMOZENZNDME £ IZOWT, By b #64000+1=%BITPOS®) 7% 1 IZRESIE

9, CHUNK() OEIZBIfR7L FERNTE YRR ESIVET, ¥BITMAPCHUNKO) (4, 2D+t MI-2U Tl NULL
AL OERIBIE L RIARIZ. ANTE 41D NULL fEIZ AL E,

2595 %SETINCHUNK i ZE &4

2t (F%SETINCHUNK bm) 78 true 1272501% . ($BIT(bm,%BITPOSD)=1) DIF-E DI TH, bm 1T, Ev b=y 7R
FH (B ATIARAREEL :bm), %BITMAPCHUNK() 249 BAE Dk Fe7p & T3, CHUNK() OfEIZEIFRZ<, <bm>
VYRR TF =7 SIVET, <bm> NE Yy TRWES | £7213 NULL THH%E . ZO5M1E FALSE 2R L £7,
(f %SETINCHUNK NULL) {% FALSE (2720 %4 (UNKNOWN TixdhEHA),

26 EYRRIARATYIR

EYRATAR AL T oI AL, FAET —H 74— VR ERFEOBEEFEIZE A 285612, 207 — A RIERLE
T, EYRATA R AT I AT BHAET — 25 A F IO’ CFEHNELTRLET, EVRRATA R AT w7 AT,
E b=y T AT I ADINTT —IT v T 77 AL Tl T — 2 DA T w7 ZERE T DD Tidred ST
VDX EAEER L, AT IVEOHTZ LIZE Y~y T BB L TEDASATIDOHTIN 1 THAITEREELET, iU,
U TFOIEEDONT —~ 0 A KR ESEHZENTELIEF R ZA T DAL T oI ATT,
SUM, COUNT, F721% AVG HERFHR(E Y RATA A AT 7 AT COUNT() FHEICITEA TEFHA), Evh
AGARA LT I AL, T OMOERIBIE I S ET A,

TOP n ... CIESN/Z7+—/LK, ORDER BY field %,
WHERE field > n <° WHERE field BETWEEN lownum AND highnum 72¥ | PSR CleESh-
TA4—IVR,
SQL A7 T 4~ATIE, ERINTZE Y RATA R AL T I ARG T HRENEIPERELET, —RIZ. AT T+
~APIL, DRV OEL BT DATHRUIRSNDYG AN DI, B NATA R AT w7 AeHHLET,

LFHNT —H e T 4= VRIZDNWTE Y RATA R A T oI AEAER TEE TN, BV NRATA R AT w7 AL, ZHD
F =l m %y ) = 7T ROBELE L TRLUET, DFEY, “abe” DIIREAELIS O STFINIT 0 LLTA T v I A
PERSINET, ZOXATDEYRATA R AT I AE, LFHNT7 40—V ROEDH D2 —R% COUNT T ER
<A URLU,NULL OLa—RED 7 RUWGA I TEET,

LUFOBITIE, Salary 38 Y RATA R AT w7 ADGFEREIRDET,

SQL

SELECT AVG(Salary) FROM SalesPerson

E Y NATA R AT w7 AL, WHERE §izffi 9227 = CEMFHREICHH & ET, 2ihud. WHERE il %501
I—RREENLEEITRD IR TT, BLFOHFITIE, SQL A7 T4~ A 1XZ< D5 Salary IZE Y RATA A A
VT VIR ERSIVTWAES) 2L ET, 204 Region T, EHRSNE Yy 7 2 H 957>, Region
B hey TR 7 7 ANV E AR LT By ey AT v I ARE SN ET,

SQL

SELECT AVG(Salary) FROM SalesPerson WHERE Region=2

it
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EVRRZA R AT IIR

727U, WHERE $M:-03A > T 7 AZL0ii-s T, BRSND T 4 — NV REE LT — T NV ait A A Ll o THE
1TENRT RS2 WEAITE, EYRATA A ATy 7 AIERSNEE Ay LFOBITIL, Salary TEYRRTA
R AT oI AAEFLEE A,

SQL

SELECT AVG(Salary) FROM SalesPerson WHERE Name LIKE “%Mc%"

EYRATA R AT oI A, A G Te T _NTOT 41— /LRIZH L CEFR TEE T, InterSystems SQL T, ObjectScript
$FACTOR BIEr CRBHSIL QB IIIT, scale /RTA—Z & L CTUNIEE Y N CFINIEHLE T, BV AT A R

AT IAF, T =R LTINOT 4=V RITERTEET, 205G BSOS TINT —2EiL, &y hAT1
AAT I AE BT DO 0 ELTHDbNET,

VAT LTEW Y TAT ID ICEEEE N EINN VDT —T D7 — LR, UBID 7 /3T 4 BN EFRSINTND
T—7) (Evbh~oT (BEOEYIATAR) AT I AP R =) DT 4=V RIZEYNATA A AL T I A% TE
FCTEET,

E Y RRGA R AT AT DT 4 — VR DESFE T B— D7 4 — VR IZDO IR EFZTEET, WITHDATA
e E cEEE A,

IR T B TIL, EYPRTA R AT I AREE T o AT 7 A% LU TOVET, 17 1, 2. BLOY 3 OfF 1,
5. BXW 22 B b~y T AT oI ABER T DL B b~y AT w7 AT L FOEICK LAV T v A% (R
RLUET,

“glol("bitmap”,1,1)= 100"

“glol("bitmap” 5,1)= 010"
“glol("bitmap”,22,1)="001"

T2, BEO3 DfE 1,5, BED 22 IZEYRATA R AT v I REAERKT D, £T |, ZOEBLLFOE Y MEIZZ
BIIET,
1= 00001

5= 00101
22=10110

ZDH%R T U FITRTEY ML TA L T v 7 AZERLET,

“glol(“bitslice”,1,1)="
“glol("bitslice” 2,1}
“glol("bitslice”,3,1)="011"
“glol("bitslice” 4,1)="
“glol("bitslice” 5,1)=

ZOBITIE, By b=y T AT I ADE 22 1I21% 1 DD 7 a—r3 )b J—ROREDNEITRVES, BV hRAT A A
AV F I ADIE 22 1213 3 DD a— 3L ) — RO ENNE /2D FET,

INSERT #721% UPDATE T, H—OEy FHITIHRL, TXTO n EVMATAATE N ET DL ERDHD
ZEICEBEL SN, 20970 BIMO 7 m— VR ERIEIL, B Y NATA R AT w7 AD AT BE# T 5 INSERT
Ha{EL UPDATE BED /T 4 —< L AT L MIF T2 HVET, INSERT, UPDATE, £7-1% DELETE #/FE%ff
HALTEYRATGA A A T oI A ERB L ORERF 758, By b~y ATy AR DA T v A T 54
BIOLHENESRVET, BHOE Y NATA AR AL T w7 AL HERFLIZD BB HiEND7 4— VR TE Y AT A
AT I AEHERFTDE, T — v AT ANRE Z D ATREMER DV E T,

HHRMEDOT—T v (%500 INSERT #:{E, UPDATE /£ O DELETE BMENRFEITEINDHD) TiL, EvhATA
AR AT I AHDAR — 3R 2 W R PME T 32 Al HEMER BV E 97, %SYS.Maint.Bitmap =—7 (U7 1+ AR
I Evbh=o T AT IREE Y NRATA A AT 7 AD M T HEMEL T, TTOEWIREAE T LT, 55T, "By
N7 AT oI ADOHER” BB TTEENY,
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2.7 SIFERATYIR

FIFRMIAL Ty 7 AT B2V ENAE DD T —T R LR AT AN — RSN H L7 — LRI L E
T, BEETIX, 7= NVDOFNEFNDITH SLIST L THII &2 D7 — S VIR 2 F RSN E T, FIFRIAA T v 7 A
WX, BEE DT 4 — NV RDT —ZNERFE~T AL TIRFESNE T,

InterSystems SQL DDL Zf# L CHIFR A AL T v/ A% BT DL, D EHIZ CREATE INDEX ¢ CREATE
COLUMNAR INDEX ##3C&f L £,

CREATE COLUMNAR INDEX i ndexNarme ON tabl e(col um)

HKIe 7 ZAZHNRA LT v I A TEFT DX, IROIDNZ, EFXT DA T v AT type = columnar ¥—7U—RK
ERRELET,

Index i ndexName ON propertyName [ type = columnar ]

LIF @ DDL OfliL, 7—7 VDR EDINSRIAA L T v I A% 83T DTk R L TOET,

CREATE TABLE Sample.BankTransaction (
AccountNumber INTEGER,
TransactionDate DATE,

Description VARCHAR(100),
Amount NUMERIC(10,2),
Type VARCHAR(10))

CREATE COLUMNAR INDEX Amountlndex
ON Sample.BankTransaction(Amount)

ZOT—7 V@ Amount FNZxL T AVG (ZXDEMFEEZFEITL, TOEROFRETEEFDOHITKVIAT L E
T,

SQL

SELECT AVG(Amount) FROM Sample.BankTransaction WHERE Type = "Deposit®

ZOFHETIL, 1 >DF (Amount) D—E DT (WHERE Type = "Deposit®) DAia ML T HEE AEV|Z4 SLIST
JTa— VR —RTENENHOET, FHERIAL T v I AR EFR LT 74— /VRIZH T 5 AVG SHEOFEITTr=-
T ET VAT HIERIT, SLIST 7o — S Uinb EERIGSNAO Tl ZOFRRIA L T v 7 ANLEES
F7,

SNT TR TR0V T IZ R NIFFRIA L T v I A% B TEXER A, 72720, YT ITADIEL T LT a7y
(%Integer 72 ) IZIFA LTI/ AR EFRTEET,

FIFRMIA L Ty I AT h=y T o ATy 7 AP L TWET D, BELETIIE v~y T A Ty 72508 b
MR METLET, Evb~y 7 AT o ATIHMEZ LI TICE Y FCFEFNFELE T 28, FIFRFA T v 7 A
DI, I MALTEEZ FITLU CHFRRAL T v 7 ZADEEBE LU £, gk, FIFRmA T v 7 AD I
PR THALIENEB T, B~y A T oI ATITEEOE Y N FHN ST HLERNHDET N, FfE
AT 7 AT, 1 BIOXZMALEE CRICHERZ 2729 2N TEET,

FIFRIAAL T v I ALT =T WVDAR—2 LA T UMD EZDFEAIL, "SQL 7 — 7 /LD AR — < L AT 7 RO iR
FHRRLTIEEN,

28 AV TYIADIEE

AT I AT T DOINTHER EI TR CEET
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BUILD INDEX SQL 2= REHEHAL T, 8B LIZAL T v I RS Dh, T—T )b, A% —<, F3HED
P BAR— A L TCERLIET RN COA T I AR LET, ZOF T vaid, KB A7 L THEFAL
THLEETT,

BHR—ANEHFERALC IRELIZITA (T—T ) DA T o7 AT N THBEELET,
%Buildindices() AV R (F721% %BuildindicesAsync() AV R) 2 HLE9,

AT Y R AT AOREETREND TXAH1EIZ, BUILD INDEX SQL 2> REFEHTAZLTT, AT VI AD
T, LT RFETLET,

. BUEOALF o7 AONKEZEIRLET,

2. ADT—TNEAFXY L (BITEHELED), T—T VDELTIIA T v I AD TN ZBMLUET, HEITN
L. $SortBegin & §SortEnd ZfE L T, W HISEATERNEA /20T W ~_IRZ DT DIRL ~V i b 416 H L E
T,

AIHE)S AT AT BUILD INDEX 2 4554, BHIOA T o7 AZ—EIOBIRAR T SN ET, LI223> T,
WRPDAL T I A T T T8I TEE A, ZOA T I ARG T 57 Z)3 74—~ U ARK TFL
F9,

2.8.1 BUILD INDEX IZ&BAUTYIAMIEE

TR~V ETZE DDL LV TAY T w7 A% AERRLTZ 1% 1, BUILD INDEX <> REFEHL T, 20T v I A
EAEETOMENRDVET, ZOXEFEHTLHE, F—LAR—ADT X TOAL T Y IA AF—< DT XTDOAT
JA FATa~v R CRELIAL T I AD R ERERETEET, BEE TR, KT — T NDA T w7 AR T HRIIC
FEOT—T WK TDTIAT Ry I INBIGSNET, AT v 7 ADIER D T3 HEuy 7 BMEErS, %OD/(/
TIIARET ITAT VAT ACREIMM A TELINTET, BRI OA T v/ A% ) THEATHZ 83 TEE
A, BUILD INDEX 1= RO FEFTHIZ INSERT o< R CF— 7 Vi ASN /=T — % F£7-1% UPDATE =R
FHHESN=T —7 NV OF =T R o ACRIAENET,

BUILD INDEX CiZ. B4 L7257 — Bt BEO ot R RT3 r—F LB ERFERLCasIciEisnE
4, ¥NOLOCK # 7 /a/%#sﬁbfnﬂ@ﬂ’%ﬁﬂéxm L CE, YNOJOURN A7 Lar w48 EL TPy — T /L B4 45
L TEET,

LUFOFITIiE, MyApp . Salesperson 77 ALA L T v 7 AR REFL £ 7,

Class Member

BUILD INDEX FOR TABLE MyApp.SalesPerson
BUILD INDEX FOR TABLE MyApp.SalesPerson INDEX Nameldx, SSNKey

1 FHDOX T, IBELIZLAHIDOT—T NV (ITR) DAL T w7 A% N TRERL TWVET, 2 % H DT, Nameldx A2
T AE SSNKey A2 T v AD I ESEL TWVET,

282 BIR—A)VIZLBIVTYIADEE

T =T IBF DAL T I R ([T v 7 A FAEEY) 3701203, LU FOBRIEZFATLETS,

L EHEAR—VT [DRTLIIZRTR—3], [SQL] DIHICEIRL £F, <= EFOBIED R — DAN—2L 27
U7 LT, = BAN—AZ R TS, %IJJEHTﬁ%f;4’<~AXN~X®)XM§éﬁféhi¢ T BAN—ADE
PRI, BEOZERIZHD [RF—=] Fry T H 72 - YANRIRU £, ZAUTE, BIEDO R —LAAN—ADA
F—vDYRLE, HAF == IHEMTOEN TN T =7 L3 1%75%673% IR T —=IT L TTT
INEIRENET,

2. ZOVAMNBAF—<ZBEIRTIHE, [RF—T] Ry AERINET, LELEFBRIC, Ry X0 - JANCIT
T—=TI VAT LT —T ) Ba— Ta—y FRIIAT— BT AT R TR TEET, [T—T ]

EHERF—YDESR 39



AVTIIRADEEREERL

F0E (TR EZEINL, [T—T V] T EEZBINT, ZOAF—~DT —T )LDV AN & TS, T—T LN
RN ETX, TANT ERKEZEAR—UNERSNET (T —7 V] X [T 2R WGE ST, [T—
TN] THNZ EALER—BAR—=AERDT —T L RY ARSI ET),

3. —REFRENTODT =7 N OWTINERIRLES, ZHISED, 7—7 10 [A807 O] 1R RShET,

TRCOA T v I AR T DA [Toav] Ray Xy AN Uy L [T—=T DA TIH
REBEE] 2RINLET,

1 DDA T I A FREET DG (A TIIRI RE %) I U BEFEOA T v I AR TR LET,
VARDE AL T oI AT, A TIIRABREE] O 7 a BNH0ET,

HE D= NT—TNDT —HZT 7 BEAL TCOBRIIL, ZOFETAL T v A FREE LN TLTE
SV, TITAT VAT I ETAUT v/ A FAEEET 5121%, BUILD INDEX {3 %7, 7'ar/7
Mk BFEEERALET,

283 TOYSIVTZLBAVTYIADIESE

AT I AEAER T DT — T T %Persistent 77 AL o> CTHEIN TS %Buildlndices() AR &
%BuildIndicesAsync() Ay N2 A THZELTEET, ZNHD A RIL, InterSystems RIS DEEE D AR — ki
PEAL TWAZT7ARIHZO RSN TOET, 2NHDOAY Y REEOHTI2IE, FEEDITRIIA L T v I AE T
Z 1 DL EBIMLCar AL TRBMGLERSHNET, A ROFEMIL, L FDV TN TA T 7L ADAR—
BB TLIEEN,

%Library.Persistent.%BuildIndices() : %BuildIndicesQ (X377 TR a2 AL THEITINET N, FFOHL
TCIZHIEIA R D121, %Buildindices() 235 T 9 5L TR T AL ERHVET,

%Library.Persistent.%BuildIndicesAsync() : %BuildIndicesAsync() % %BuildIndices() 2\ 77 I K7tz Al
LCRtRL, I<IZFEOH LTI AN Y £97, %BuildIndicesAsync() D FAID 514513, queueToken /7153
T, ZOMOF L, %Buildindices() X[FRILT T,

29 AU TYIADEEE

LT OAXIRDOWT N HL T, AT v/ A5 RBAF CEET,

$SYSTEM.OB].Validatelndices() 1%, T — 7 VDAL T v 7 A% REET HDIED, FOT—T )vDalb i g+ —
TIVNDBEDDHA LT v I ALRFEL £,

%Library.Storage.%Validatelndices() I%, T—7 NDA LTI AEBILLE T, a7 ar T —T VDA T o7
V&, BMEO %Validatelndices() FEONH L CHERIET DM E R HVE T,

WO RIZ FGESNTZT —T D 1 DFERIIEH DA T I ADT — ZEE VL HEER T AITH LEEITIHT

T, BHENTAL T v I ABEAEORMBEEEELET, A>T v ARGEX, LT 2 DO FIATEITSNET,

. 77— IFR)NDOTRTOIT (F TV 2IB) DAL T I AT T AT AR BINERZSILTCNDAI LA TERL
F7,

2. BAVT I AEFHLHANT, AT vI AR NZT RTCOZUIIZH LT, T—7 0 (T R) NIZERB L —
I B2 NNRHHZEaMERLET,

WD A R TAR—HN R ODST B ET. AT ar TEDA R TA T I AOEEF- 3o T U E
ETCEXET, ST VIA By T AT VIR BRIV T I ATV N AT I A BLOE Y RAT A A -
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AT I AL BGEEL MBS TEETEE S, BETIE, EELDRAyRbA T v AZREL £33 EEIZL
FH¥A,

SetMapSelectability() Zf#i L T, %Validatelndices() 514%IZ autoCorrect=1 & lockOption>0 DOl F&EFFEEL TV D
AlzDH, %Validatelndices() 2L T READ 7275747« AT, L WRITE 77T 47« AT L EDOA T 7 A
EIETEE T, %Validatelndices) 1ZABERELLBND T, TIT 4T S AT L AT v I AR ST HI21%
%Buildindices() D HEBEIHLET,

—#%IZ. %Validatelndices() IZZ—IF LB EITLET, HINTRIED T NARAIERENE T, ZOAVYRIL, FBE
LAY T I AL D %List, FIRITHEE LT — 7N (IR IZER LT RN TOAF o7 XA TEET, 2.
BESNTITACH R T DAL T I AZDIERELE T, A>T I APA—/N—I T AZHE L TWDE AT, D
A——7F AT %Validatelndices() ZFEONH 2L T, FOA LT v/ A CEE4, 2L READONLY /AT
TR —FENTOFERA,

291 v —R93ADAVT I ADKEL

%ValidateIndices() 1%, ¥ —F - 7F7ABI OV v —R v AH 7T A7 —7 )L (Sharded=1) THHR—IINE

9, %ValidateIndices 1L, 77 A+ Ay REL CEAEFEOH T2, v —R -~ AZ - 7T AT $SYSTEM.OB]J. Validatelndices
MHFENH 328 TEET, ZHUCEY, Vv —RFRDU ¥y —R -0 — ) - I TATA T v I ARRREDRFE TSI, v —
R~ 2AZ OO LITICRERPNIESNET, v —R 7T AT %Validatelndices() Zffi 9D &, FE/~7 77 135051
IZ 0 ICRESNE T, BIEDOT NAZ~DOH NTIHVE A, BHMETESN-RENSL5E . ZRIELD errors()
Ko CilRESNET,

210 JT)BTOA U TYIADER

AT VI RE SECEREND T — 2OV Ty My — U TE BT 52T, Z R AN = X Dk
LET, EOT 4= N RICA T I AZEFRT DDERET LRI ERDLETT, AT v I AL T D555
AL T I AR PR DG AL EE R/ TV ORERREAL FLET, £o, AT v 7 ANRL T E D56 1E, INSERT
X UPDATE O/ T7 4 —< U APK T LET (AT v AMADKESLHEH N MEN /2 5T-0),

2101 1V TYIADRER

AT I ADBINZL S TI Y DIRT A=< AN LT 50002 HWr 35121, BEAR —2 LD SQL A4

T 2= ANLY TV EFITLTC, [T 4 —~ A DT a— SV BROBEATLET, AT v A& BN TOHI7 Y
EREFITLC Z7u—ABROBEATLET, AT w7 ARNERRGAIE, 72—V BROBIN D70 FE
Ty AT 7 ADFE A ZINIE 4 5121% . WHERE #i%7213 ON &1 SR %NOINDEX F—U—R& L £,

JOIN THRELZTZ 4— 1K (T ’T o) DAL T w7 A%AERLE T, LEFT OUTER JOIN TiX, Z£DT —7 LinbE
WL, FO% . HEOT—7 NVERELET, TD0  EDOT—T IO T 4— LIS A LT w7 ZEVERR T DN S
DET, LLFOFITIE, T2.02 DA F oI A% ERRLET,

FROM Tablel AS T1 LEFT OUTER JOIN Table2 AS T2 ON T1.fl = T2.f2

INNER JOIN Ti&, /5D ON D7 4— A RITkT AT w7 ARMETT,

TIUFRREREITLC, PO~y T o -E0FET, 72 T T7 DEHIOESIE B A “"Read master map” DIEX0,
DM SIE H Y “"Read master map” DFEY 2—/L &7 )« IS BTG, 72U DKRYI DO~y 131
TP A2y T Tl AL = I ET, v ARZ 1R, T — 2T AT vV AT T — 2 B iR%
FEAHRDTZD NFEAE DBE | ZHUTIERN Ry )« FFATIR0E T, T — T LR/ NS D TRV RD
IOV EFETULIEXII Y T T DIRNO~y T (AT v I A~y T DitAHH0] ERRINNDHIDNTA

T I AR T DN HY F T,
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WHERE #iOSESAE TR ESND T4 — NV RDA LT v I ZAEERR LET,

WHERE i 0% 4k T ESNH 74— /LRR° GROUP BY fi3 11" ORDER BY fi CHEESNLT 4 —/LRD A
TP AEER T DZENMEIIR DA LHVET,

A IS T I ATIE, 72O E PR E ROV ET, K0 01T 26 8 S - i PA S 27
THAIZZDOINTRDAREMERHV E T, HlZ X, La—ROKESDEIO B &2 FF>7 — 4 ~_—A2T7 =V Hi WHERE
Date < CURRENT_DATE %fii 19285512, Date (A>T v/ A%ERR T 5E, Z72VDOMEN KBS FLET, =
DIFRIX, 7V AT T4~ AT, @IS TERSNAITIXHER D22 W EEL  ZORBICE b Tk 92
METT, ZHUBNFERAEL TOABEIDNL, #PASAEDORTIC WNOINDEX ZHL{E L T/ T2 EIT+ 52 TR T
=¥,

AT I ADMERSITND T 4 — /LR 2 L T E FATT D54 ORI ET 574 — NV ROBRAEX AT
W, ST DA T I ADREXAT LRICIZT B E RSV ET, Flx1E, SELECT & WHERE #iF/zid JOIN @
ON #i® Name 7 4—/LRIX, F® Name 74— /VRICERINT-A L T I ALBICREIZTAVENHYET, 71—
NROWELA LTI ADBENIAR =N DHDE, AT I ADHEIMET T2, AT v I ARESTZLFEHEN
770 ET, BT, ZORF2ARD AU T VI ADEFREBR” OFD "(T v/ ARG 2SR TLIZEN,
AT oI ADVER T IER IO /T RE/e AL T v I ADZA T AT v a OFEMIIE, “InterSystems SQL U7 7L R”
@ "CREATE INDEX” @t=> RE ZDORF2ALD “AF v 7 ADEFZEREG” OBEAZZ ML TEEN,

2102 AV TYIRAERA T3y

LUF DY AT DEROHERAY R, 72U TAL Ty 7 A0 & foi{t 32720 TEET,

E¥—% IDKey A>T w7 AL TH 45121, $SYSTEM.SQL.Util.SetOption() AV~ K% SET
status=$SYSTEM.SQL.Util.SetOption("'DDLPKeyNotIDKey",0, .oldval) OXHZa&xEL %9, BEEH
X1 T,

SELECT DISTINCT 7=V TCA YT w7 A% 4 5121%. $SYSTEM.SQL.Util.SetOption() A/~ % SET
status=$SYSTEM.SQL.Util .SetOption(""FastDistinct”,1, .oldval) DI EL £, BEEEIT
1 ¥,

ML, AT DEBIT AR VARSI TS “SQL BEOA T V= VO ER—Y” B R TTZE N,

2.10.3 %ALLINDEX, $IGNOREINDEX, %NOINDEX ({5 Fi%

FROM #iTlZ, %ALLINDEX & %IGNOREINDEX @ optimize—option ¥ —7—RZt hLTHR—ITWVET, 21
5O optimize—option ¥ —T—R (L, ZZUNDTXTOA LT w7 A HEHIELET,

KL~V B R UNOINDEX 2 958, K EDRM-DOA LT v 7 ADME I3t T D515 a5 E T E7, ¥NOINDEX
EUNE, AT I AEFER URWS S ORNICELE L £, %X, WHERE %NOINDEX hiredate < ? DJXHIZL
F1, 8E . ZOTERSMHIC L TERIRIZ B DT — 2 3NBIREIND (FIEREN2W) FEICHLET, TX
DN (QJFETIE LD REV O) I 5 TIE, . e ~UL b WNOINDEX 4 92 L8 00T, 24
AT, S~ B WNOINDEX 2 L THRERIEHD FH A, 15 E S0 TiE, %NOINDEX (X, ON HiofsA
THR—bESHET,

%NOINDEX & —U —KZ{# 4 5L, FROM Bi CHNLESNTZA VT v Akcf{b A —/R—F AR CT&xE9, LLF D
Tl ALLINDEX fiifbdF—7 —R) E.Age b2 BR<T X TOLRMETAMNIEHEINET,

SQL

SELECT P.Name,P.Age,E.Name,E.Age

FROM %ALLINDEX Sample.Person AS P LEFT OUTER JOIN Sample.Employee AS E
ON P._Name=E.Name

WHERE P.Age > 21 AND %NOINDEX E.Age < 65
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211 AV TY)RERIKRD 2T

SQL 7Y F vy a TEFRLIEAL T v ADE AR TEDY— Ly 2 DB ET,
TR —HND (AT v T A5HT] SQL /NI H—< L A —)L,

%SYS.PTools.UtiISQLAnNalysis ™ AR indexUsage(). tableScans(), templndices(). joinIndices(), 33 TF out—
lierIndices(),

21NN AVTIIARH
PLFOWF N ZFE LT, R —ZA0E SQL 7Y DA LT w7 ZME R ZES5 C&EEd,
[ORFLIHRATO—F], ['V—IL], [SQL /8 TA—T R Y— L], [A2T YIRS ] DIEISERLE T,

[ AT LIHRTO—F], [SQL] DNEIZEIRL , [Y—IV] Fuy T XY A=ma—inb (4TI R3] 23R
\i‘a—O

(AU TYIRBH] T, BUED K — LAN—2D SQL LTV MREREI, 5 DDA Ty I AL AR— A4
var ARSI TOET,

2.11.1.1 SQL XAk

[SQL 1 TYIR T FIAY] O LEBITIE, F—LAR—RITEENDTXTD SQL XEDTNTEHLE T ar b
DET, [SQL XDWE] AZ w277 LET, [SQL AT VIR =T FHS5A4HF] Tl IV hOBEHIZIE “SQL 3C
DOIEEF .7 ERIRESN, AVUIRE T T5HE “EBT7 EFRRENFET, SQL L, 72V F vy aDhyr s, 7
FTAAIIRDAT U BEIOYTA T ZIDHT RN 3 H5DHTIITHIRENET, RSO BT ML, BIE
DH—LANR—AZRIZKITDLOTHY, [REF—TER] A7 ar OB BEZ T EE A, ST DHAV YR

I%. %SYS.PTools.UtilISQLAnNalysis 77 A® getSQLStmts() T39I,

[RTF—RAUREHIBR] AL HH LT, BUED R — AAN—ANDIESN- T X COLEHIRTEET, ZORY
NZED . clearSQLStatements() AV RO S IVET,

21112 LiR—kF7Y3y

BUED F—LAR—ANDIRINGE AAF —~ DI T «F oL 2 DL R — MR350, (A —< BB ST
WA BIED R — DAL= AND TR CDOI T Ky aDLIR— i T& £ 9, VAT L 7T A7) INSERT
S IDKEY A2 T w7 2% ZOGnbERA T 5280 2O ORI RICT HZEH TEE T, AR —vRINBLUR
X T AT ar DF 2V Ry I AL, =L ThHAX~ A RSN ET,

AT I AGH VIR —h A7 a L FIRLET,

AT yHRER “OF T aviE, BAEDO R — LAR—ZANDT R TH7Y Fro o IUEL, ENENIC
TIUFREAERLET, EBIT, KA T VI ARE 7 U SN B E R — DAL= ZANOT R TH T
WZEBEAL T I ADERHERBEDO I MR LT, INAEAL T, HIN TWRWA T o7 255
ML, BIBRLIZDESL DINCE T T HIENTEET, Ry NI, D EHAOA T v I AL S H A OA
T AT TEFEAT T SN E T,

F—TIL-AXYUETIVTY : ZOFTaid, T—I N AF v U EETTH, BIEOR—LAR—ANDT
RCOI7ZVEFRILET, AIRERIRYD, 7 — T ) AX v X EET DML E R HVET, T— T L AX o T

ST TEFREAN, T—T N TEEDT —T N AR XU BB, AT IHEAIE. T— 7 MTEBE SN TWDHAY
F oI AEMERT AVENHVET, ZLDBE . T— T AR YL DYRRN—iA Ty 7 AOVANTEEL T
F9, —FHFEEELT O FEHIBRLET, RN TCIE KT uy - IT Mnbi/NTay 7« 107 "D

NEIZT—T A PVARNSNET, [T Fom] Vo ZI12d0, [CTFARN ) 7T ] NFRESNET,
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—BAVTYIREERTHIIY 0)2]‘7°‘/3/‘i SQL TRRT DI D—F A LTy AT RG-S 5 | BAE
DF—LAR—=ANDO T XTOIZVEHILET, HBEIZL-TUL, — A T I AOM NS, /N7 4 —
< AMNE ELUET, BZ1E, InterSystems IRIS Tvx& 7/7%1@“ EBVIZHAIATL T DITEHATES, #iH
KIS NERAL TV AR LET, —FA T v I AINOA LT w7 AD HfliZe 7 vy he U CIER
WD BWGERHET, £o, —FA LT v I AN RT3 —< U ADIK FICORNHZELHVE T, B2,
FMEEL T RTAIXTH AL T VI AR T DD, YA 2y T EAX YT D856 TT, 2Ok
DL, ERAL Ty T AN A ONLIRNWIEEERLET, AT v I AL, —RA T IR —E T 57T AIZE
MTDMENRHVET, RN T, KTy o bnbi/ N oy« B0 SONBIZT — 7 VIR ARS
NWET, [TTUFR] V228D, [(XTHANT Y - T T ] BRI ET,

JOIN DAV TYIADIENITY : ZOF T vaid, BIED R —LAR—ANTHGNEENLT X TOI/T) %
FRAEL ., ZDOfEGE TR — 5720 :E%éﬂfJ/Tﬁxz;%éz) EOMEEBLET, FA@%T MZFIH
TELAT I AITUIFITENE T, ZOTU 1%, 0 AT oI ZANIFEELZRD) 235 4 (S & 5e IR —
NBAL T w7 A) £TOFPAI/RVET, SRS TR 1 FRIDOA T w7 ANRMBETT, WEHES T, W5
DAL T I ANKLEE T, BEE T, #EF v MTiL, JoinlndexFlag < 4 33H21TO A G FNET, Joinln—
dexFlag=4 |%, #5 B E 7RIV R =T 24 TV IANRDHHZEEERLET,

NNEATYIREFERLIZYTY : ZO4 7 ald, BIIEDO R — AAR— AN TRFENE EFNDLTXTDY
TVEFBIL, EOREAEE YR — 5720 Cﬁz“%éht%/T/?Xﬁ%éﬁ EONERERLET, B EOY
ﬂ‘f~l\KﬂﬁﬁT“é’f“é%‘/’?*‘/ﬁmi?/ﬁﬁﬁéﬂiﬁ‘o ZDTUE 0 (AT I ADBFLELZRY) 55 4 (s E
ESERIZY R — N4 T v 7 A) FTOFRPAICRVET, BEE TIE, fi Ry ML, OutlierlndexFlag < 4 23&%%
170)7%73).2&%%? OutlierlndexFlag=4 X, B EEZERIZY R — DA T v IARHLHZEEFERLET,

INBDOAT v ar OWNTERINT DL, HEIIZEMENFZI TSN T RN FRREINET, A7 v ar R picEk
RUT2EX | FTIET DAY Y RERONIME O L2, R T — 2SN E T, T4 7 Va2 SRR
LCh, ZOAYREFEREOH LT, InterSystems [RIS 1ZF U R A B R RLET, LW R T —224 /895
Wi, [SQL XDUREI RZ L ZH AL T, AT v I AT FIA YV OFERT — 7 Ve F T 206 ERHYE T, [R
THEATARTOVRTLYISREIN—FEAXYT] F212 DL—TBD9voh =8 INSERT RTF—hkAVRER

X F ooV RO I AT T L arv BEELTH, AT VI AT FIAVORERT—T N2 HOH L T&E

9, %SYS.PTools.UtiISQLAnalysis DA RO LWIE R T — 2 &2 A RK T 51213, getSQLStmts() ZFEUNH LT, A~
FII AT FIAYF OFERT — 7 N EFOE T 0L EN B ET,

212 A TYIAD) AR TR

INFORMATION.SCHEMA.INDEXES 7k #5275 A% BUED R— LAR—ANOT X TOFIA T v 7 AT A5 H%
FRLET, 2T AT oI AT ENTHNT LT 1 DDOLa—REIRLET, ZHUE. AT I ADLFIR, AT >
IAD Y T DT —T N4 FIE T SESFRA LT o7 AT T 4 L ET, KL a—Ri2ix, A>T
G A T ICBITDINDNEFALED G ENET, ZOMEIT, A2 T I ANERDOINI<y TSRV RY 1 T, F
7= 7 —UT v 7137 ¢ PRIMARYKEY L0 NONUNIQUE Hi2tL£9 (0= A>T v/ A EIT— B THHMLEN
HOET),

PLFOBITHE, BEDR—LAX—=ZANDT R TCDIEV AT L AT T ATDNT, AT w7 A BT HHNT LT
LTRSS IET,

SQL

SELECT Index_Name,Table_Schema,Table_Name,Column_Name,Ordinal_Position,
Primary_Key,Non Unlque
FROM INFORMATION_SCHEMA. INDEXES WHERE NOT Table_Schema %STARTSWITH “%*

BHAR—HNLD SQL A2 X7 2—AD [HXA07 DFEM] O [RyT /AT IR AT a2l H LT @R LTZT—
TNDAL T I ARVARE R TEET, ZOF T ar Tl AT v IAT LT 14T,
INFORMATION.SCHEMA.INDEXES Tigfi&inian A7 v 7 AMEHRNF RSN ET,
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AIYRDF =T FEHER. BLUHIR

213 X)YRDA =T BHEKEDR . BLUHIRR

InterSystems IRIS A7 v 7 AVEREREIL, BL T OBYEE I R—FLET,
AL T I I AF—\LRDA L RB L ADF—T
AL ARG APIFAET DINE DD DHERE
AL AR ADH R

2131 AU TYIRF—|ZkBAVARRAVADNF—TY

ID & —., Fx—., T —BEDAL T v IADEE . indexnameOpen() X/ K (indexname 112 F w7 AD4 | ZA{#
MT 2L EsT AV T I AT T MENEEEE— BT 547 VM e BKCENTEE T, ZOA/YRIZIE,
AT I ANDE T T LIS T D 1 DDOBIBBH LT Ay RITIE 3 DL EOFIEDBHYET,

BOIDOBIEIL. TNENAL T I ANO T 3T 4 TR ET,

%D 2 FHOGIEUT, A7V =/ ML SN OWATUBMEZ 4 E L £ (B Araere AT LB D
RET. "VTADEREEN O A7 V=V MERHLE” ([TRSATHET),

RBEDGIEIT, A RPAL AL R S LRI LTS BT, %Status T—RAZITROZENTEET,

s

%

ZDOAIYRIF, — BT BALARZ L AE R OIFHE ORER 2RLE T,
BIZIE T AL F DAL T oI ARG ENTNDELET,

Class Member

Index SSNKey On SSN [ Unique ];

ZLTC BRSNIA T V=V MR T AARZIRAFE L, — B DO IDEZFFOHE . LT DOIIICAY R FOH 32823
TEET,

ObjectScript

SET person = ##class(Sample.Person).SSNKeyOpen(''111-22-3333",2, .sc)

EWIZET 5L, ZOXYRIZE ST, SSN 7237 4 DfEN 111-22-3333 TS Sample.Person DAL AZ LA
@ OREF |Z. person OfEREINET,

A RA~D 2 FHOBIEITWATEEZ R EL ., LB Tl 2 GEF) T, 3 FHDBIEIL, A7 ar® %Status
O—REREFLET, HESNTMELE—ET D4 T VI e AR ROT BN ol2 6, T — AyE—U MR A
TR R INTA—H sc |[TEZIAENFET,

ZDOAY R, %Compiler. Type.Index.Open() A/ RELUTEESNET, ZOAVYRIX, %Persistent.Open() AV v R35
LN %Persistent.Openld() AV RICEITWET, BARDDIT, ZOAYYRH, OID 31302 ID 213 TIIeAr Ty I A
EFRNOT T 45 EHT58TT,

2132 AV RBUADFEETANEIDDHELR

indexnameExists() A (indexname 134T 7 ADZ ) 1F. AV ROBIE TR EIILTCNDA L T w7 A7 R
TAMEEFF DAL ARG APFAET DINEIDEMERLET, ZOAVYRITIE AT I ANDE T T kIS T 5
L DOBENRHY ., FORBOF T ar D88 A7V =70 ID NEEEE T 25812, D ID 2% T E
HTEMTEET, ZOAVYRIE, 7T —=IT UlZER L, 5P (1) F2IFRM (0) ZRLET, ZOAY YR, %Com-
piler. Type.Index.Exists() A/vRELUTHEESNET,
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BRI, 7T T DA T oI RAERNEENTNDELET,

Class Member

Index SSNKey On SSN [ Unique ];
ZLTC, BRENTAT V=2 NRT A AZIRAFS I, —BED IDEEZFFO5A . LT OIIINCAY Yy REREOH 2808
TEET,

ObjectScript

SET success = ##class(Sample.Person).SSNKeyExists(''111-22-3333", .id)

IEFIZEE T 35E, success 73 1 (2720, id 121E, &N 24T P/ e85 ID e ENnET,
ZOAYRIE, LTRSS R TOA T oI ADEEIRLET,
BT AT VI A FIIE YNy T I RT U N AT T A,

AT 7 A (ELEMENTS) HUE7Zid (KEYS) AN @ ENTODE 6 £DLIRAL T w7 ADREMIL, “ =17
LAY DAL T I AMERL” ORI arESBRLTLIZEN,

2133 AV AR ZADHI

indexnameDelete() /K (indexname 1FA> T w7 AD4 i) 1%, Unique, PrimaryKey. [dKey D415 w7 A48 H
LET, ZOAYRIE FEESNTZX— D7 0T 1 /FIDEIC— T HA L AZ L ZAEHIRUET, 7 > a 0515
1 &Y, ZNEHEEL TERIEDOWATUIZ G E TEET, ZOAV Y RIX %Status 2—RZIRLET, %Com—
piler.Type.Index.Delete() A/ RELTHEESNFET,
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SQL T—T LD AR —T - LAT I RDER

InterSystems IRIS® TiX, ZZIRT IRV —a) /b« T — 7 VT2 i & T, 7 — X D KL 2 e
AR =T L AT N KR LT-H DO TIEHVER A,

InterSystems IRIS DXL UL« F—ZHEE T D7 10— SV [EAG ORI ZE AL T, 47, A, F2I3ZF0m 5oL
TN T — B EARLET DN EAEE TEET, T — 2OV ARBLO )T Y7 ar OPEEIC L ->Td, B AR
L= AT O RNEIRT D8N, 72V DT =< AT 7 oa DA —TF " KIgZm B35 8
NHVET,

AR =V RDBPUZ Lo T, 7Y OER LS INSERT 228 DD SQL SCOVER FIENEDDZLITHY ER A,
AN —=UTERIT, v —T 4 T BRE DD AN — 2 AT L ar EZERR BRI O £, KB —7 LT,
X =T AV TNES TN DRT 4= P A OIS E TED I REMEDR OV ET EOAN =V L AT TR ThH, T —
TINA T I A EFRL TAT 4 =< A EOMRASHIRHIENTEET, Fffll, AL —2 L ATV ED
AT IR B RLUTITZEN,

ITN—=ADARN = VL LFIN—Z (FEF]) DA —VE AL FORITRLET,
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TAN—Y BRFE)

FEmARL—

TS54R) - T—RIE1 205 O—/\)LIZEIShET,
T—ADBTIE. SESEFLT—HRDOERICHELT:
YRR Toa—T4 o EFERLT. Bl2nso—/N\)L
RAFTHRMSNET, —BMIZ, FSUHF O3V LA
BMDITELEEL, THEATHRMRSN TS T—4%E

T54) - T—RI%, BT EIZ1 2O5 O—/\LIZI&#K
SNFET, 64,000 BDT—R2ERINOEDI—HT AN
TNENFNZDT O—N\IVHEZFTHEMESNET, T—
ARNEILERDEMICKRBILSINI=AYINL-TVO—
TAVTHEFERALTT AN I a—RShET ., — i1

HIICAIBLFET A, DO T OB (XELGHEAH
YEJ,

[ZHMOTYDRITEBRTI D FSUF o3> DMl
BILERHIENHYFET

LUTOBEIITRAN —CZ2FERALEY,

cSoH oL a0 DT—E%E)TILEA LTURIEST S
FoSA b3 A (OLTP),

TROBREA FH. HIFR.
TERE—HELTERL, ARICERAKETHITY,

LUTOHZEIZSERAN —CZ2FRALET,

BEDIDT—2ET4ILINELTESL., 7
DIVERITT A543 (OLAP),

B, AL HIBROSEEMNMENT —4, F=(XLOAD
DATADFEALEIZL>TINLDEIBEN—ET
RITESNDET—4,

AR =V LA T T hORPILELE ISR AR ERE CIEHV A, SESFRUAT UKL, 7V -7 ANATR]G,
FITL CTIRERL AT U NEAR LT VERHDHIEE T T, AN — L AT UNATET D05 e &3 B0 % H W3
DVEEOWE L £ L AT U MOZINEFIL, Bl “What Is Columnar Storage?” ZZ& L TEEWY,

R BUEDLIA, T —RITERLIZAN =V AT UME, 7 —FE B IAH LIRNRY B TEE A,

31 fTANL—=U LA T )b

InterSystems IRIS CiX. InterSystems SQL DDL EFEF/-IIKGITATT — I N EEFZRTIHEEIZ, AN —V L AT
U NMIBEE TIT AN — 220 £,
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https://learning.intersystems.com/course/view.php?name=ColumnarIntro

TANL—D-LAT7 Ik

311 DDL 2FRAL-TAN =V T—TJ LD ES

InterSystems SQL DDL ¢ CREATE TABLE 2= R&E# 5L BEETT—7 AIMTAN —T LA T UNCER
S FET, CREATE TABLE 121%, 733> ® WITH STORAGETYPE = ROW iR HEIN TV T FIEED% T
ETEET, AL THLENERE A, LLTFD 2 DO SCIREZE T,

CREATE TABLE table ( colum type, colum2 type2, colum3 type3)

CREATE TABLE table (  colum type, colum2 type2, colum3 type3) WITH STORAGETYPE = ROW

LI F® CREATE TABLE 2= > R CIZERI TR I o ar OFT — T IVIMER SN ET, ZOT— 7 WX, OER R,
"o FriarO AR, NI ar OB N a8 "o s ar 247 (CFEET . TBIEHLY. TR
DIAR") DEFN BV ET, WITH STORAGETYPE HizEHEL TWAHD T, ZOT — 7 /VIFBEEDIT AR — 12720
ES R

SQL

CREATE TABLE Sample.BankTransaction (
AccountNumber INTEGER,
TransactionDate DATE,

Description VARCHAR(100),
Amount NUMERIC(10,2),
Type VARCHAR(10))

312 KU AEFERLETAN =D T—T LD EE

DDL TR 57 —7 /VRERIC, Kty T A& AL CIERT 57 —7 /1 Th, BEE TITAR — - LA T TRt
ENET, BEIECT, M row” F/oFZ230F5 (") Z4FELTZ STORAGEDEFAULT /RTA—F 2 E R TEET
P, ELOLHEMELTHENETE Ao LUFOHMEIFF T,

Parameter STORAGEDEFAULT

"row";

Parameter STORAGEDEFAULT = '''; /* Or can be omitted entirely */

W DK I T AL, BiD®I a0 TYERLTZ DDL DT — 7 IV ERARDITAN —2 « T —T VD EFE/RL T
F4, USEEXTENTSET /ST A—ZZABETHILET, T—T /L ARL—U 08 K0ERIR—BED 70— L ICHR RS
NET, Evbh~y T TIAT U R AT I AL ST, ZIAT U Ry MIBHDHTXTOD ID DAL T w7 ADRMERS
NET, ZHUCEY, BT N EOEMEDORNRN A FLET, DDLa< REEHAL T —7 VA2 EFET AL, InterSystems
SQLIZE > TZNOHLDFRE D H BAYIZIE F &AL, WE SN K7 7 ABIMSVET, §EE, "k i7 7 ADIERIC
LT =T NDER" SR TIIZEN,

Class Sample.BankTransaction Extends %Persistent [ DdIAllowed ]
{
Parameter USEEXTENTSET = 1;

Property AccountNumber As %Integer;

Property TransactionDate As %Date;

Property Description As %String(MAXLEN = 10);

Property Amount As %Numeric(SCALE = 2);

Property Type As %String(VALUELIST = ", Deposit,Withdrawal,Transfer™);

Index BitmapExtent [ Extent, Type = bitmap ];
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HEIR 359 A—%4 STORAGEDEFAULT 128% DEFAULT 13, 2OV T AIZAN —VEHRT VN A AR THLE
(2, ZORTGA—FENEEE TSN AZ L2 E R L £9, USEEXTENTSET <° DEFAULTGLOBAL 72&,
AN —VNZHBET DRP DI TR RTA—ZLRRRIC, AN — VB BT HEE | VT AEYD T 3 AL
THEE, T LW TR T 4 BT 5EXIDH, ZOENEFENET, AL — 0 XData 7 av
IARTFESNIZ AR — U E BN T TIAFET DT ATIL, ZNBD TG A—ZEET LT, T AT AT
MZOWTHMHSN TNWDT — X258, EDAN — IO ELHY FH A,

313 FTARNL—S D Ef

1TANL =T kBT —T L TliL, T_XTOTFT —Z0 1 DO7 a— LIRS E T, IR T EDER T a— )L
X, T =T NV DEFNOENSRRD 1 ITOT — 25N T SLIST S IVET, SLIST 7 —#HT SFF 7 —
AIRDIEFR AL, 2230750 () & NULL 22 Raic e a—RLEd, 20X 85Ik~ T $LIST 135 —#
DITOREINZE LT 72> TCOVE T, FANISEZ F B OMEAHY, NULL ENFEETHIELHDH0H T,

RiD®7 a2 THY EIF7- BankTransaction 7—7 /U2 L RO Yo7 ar - La—RndbaELET,

SQL

SELECT AccountNumber,TransactionDate,Description,Amount,Type FROM Sample.BankTransaction

AccountNumber TransactionDate Description Amount Type

10001234 202252R228 FEEOE~ADHES 40.00 bk od

10001234 202243R14H RUEADZILY  -20.00 FlEHL

10002345 20224 7H30H LETEE~DIRYE -25.00 YA H
z

10002345 202248H13H FEEOEADTESE 3000 EE

MBS U T, BER—2LTC [DATLIVRTO=3], [FA—/\IL] DIAIZ V075528 T, Za— 3L AL —
UREERAE CEET, i\ T T ADREDPNIE R — AANR—AT [SQLT—I IV EFR R E=RNL T, 7T —T v
WIS DT — 4 /AL T a— VBRI T ZENTEET, d5llE, "7 e— VL OE T 2SR TTEEN, B
TDz—Rid, InterSystems IRIS DK EDIEHET —T N TROENDT —H/~AZ T 0— )L OB T,

~BankT =4

~BankT(1) = $1b(10001234,66162, " Deposit to Savings',40,"Deposit')
~BankT(2) = $1b(10001234,66182,"Payment to Vendor ABC",-20,"Withdrawal')
~BankT(3) = $1b(10002345,66320,"Transfer to Checking",-25,"Transfer")
~BankT(4) = $1b(10002345,66334, ' Deposit to Savings',30,"Deposit')

ABankT |37 0 — )L DA RTTY, Z2IORULIZARNTRFZ HEL72b DIZ T E F/ A, DDL & FH L CTIERK
L7e7—7 b, 721X USEEXTENTSET=1 /ST A—H A48 E L Tk i/ 7 A THERR L 727 — 7 /L Cld, MEW3K . Cku2.1
DIINRAFTT, KVNRA 2 Ny afb U= a— LSRR SN E T, K fir T AT —7/LC USEEXTENTSET=1
ZHELTCWRWES, 70— L D4 BT ATabl eNaneD OJERICRD £9, SQL T — 7 VO S T- Kkt
JTATIE, Storage 77 A+« A 730 <DataLocation> EE(Z7 v — LIS IVET, BIZIXLL T LI
LET,

Storage Default
{

<Datalocation>"BankT</DataLocation>
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TANL—D-LAT7 Ik

7 a—r3re ) —=ROMEIL, 7— 7 NV TRRKOBZTTT, ZOFITIE 4 1IZ20FET, ZOEEORZTT
171D ELTHEASNET,

%\7 r:'~—/\/1/0)/7<z% I, LATIZHDEHNOMEEIN DT $LIST TT, FERMEONEFIFAN —VERETERS
CEBITADNEFE—E L TONET, ZOFITiE, £170 2 FH OBEFE|X TransactionDate F[IZFE4 L, %
DOF —HZ 1L $HOROLOG JE (1840 4 12 A 31 ANHOF4HE A2 TSI TWET,

314 TANL—=VIZ&ARHIT )01

TR TIIAT AR — VD3N3l CAR| T D Z &2 R T 572812, BankTransaction 7—7 /LZ&H 5T T
DRI ar GREEDOYIY AR % RO D7 TV H FATLUTHET,

SQL

SELECT AVG(ABS(Amount)) FROM Sample.BankTransaction

ZO7VZBEHE T AEIEL Amount SO A TH, Lol 2O =) TCINLDEILT 7 EATHITIE, FATOREEAE

VZFEAIATe LB BV E T, InterSystems IRIS THEAIATLZEN TE DA — T DI/ NRALIZ T —/ 3L ) —R T
HHMHTT,

I ZUREATIMEBNZ T 7B AL TOBNEIDEER T DI, 72 UEIT T T &0 LET, BER—4L T, [V R
TLIHRTO—F], [SQL], [TFUFRF] OIAIZEIRLET, F/2ld, SQL =< R EXPLAIN query 2 HLE 7,
ZDZ7VIZ “Read master map ... looping on IDKEY” DEH72 L3S HE, T —T NDITIZH AP OB 7 ) (2B
P EIMITEARARL BT FEAIAEINET,

ITARN =TT — T T D07 TV DT —< U At BT A, BEIEH T 57—V RIZA T
2%&AERLL . WHERE i C7 4 /VZILBRLE, 56T, "ARL — 2 L AT U DAL T o7 2" B RUTTEE Y,

315 fTARNL—=VIZ LBV 018

"oV I L al AR TII T AR — U RE) ThH D &R T 572512, BankTransaction 7— 7 JLZHT LUVMT
AL THET,

SQL

INSERT INTO Sample.BankTransaction VALUES (10002345,TO_DATE("01 SEP 2022%), "Deposit to
Savings®,10.00, "Deposit")

BEFOLE D SLIST 7'a— b AR VICHEAIATe Z e 2 M B L9712, INSERT BRETHI L SLIST 7 u— L& 1ERY
LET,
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32 FIERMARL—D LA TR

InterSystems SQL DDL F#EE/ITk#ier 7 AZM AL T, 7 — 7 NV BIKEIHER AN — V%2 FFOb DL L TERTE
E

321 DDL #EALIERAMN V- T—T LD EE

InterSystems SQL DDL TH[FgIAJ AN — 2 LDT —T V&2 TEFZRTHITIL. CREATE TABLE THIEZEDHEIZ WITH
STORAGETYPE = COLUMNAR Z1 FHL E=4,

CREATE TABLE table (  colum type, colum2 type2 colum3 type3) WITH STORAGETYPE = COLUMNAR

FFEIARN — 2 T AL E RSN TS T—7 L8 DDL 2 FH L THERRS U OB RS . S AT A TIL VARCHAR
FIOESINEES L, 12 305 FIHRRIAN —Y OBEDO L THE EIR) J0EWEGIEZNH0O VARCHAR 51347
FRIAARL —VICRSNET, BEN 12 LFLLFOZF O VARCHAR F& 68 . ZFOM4 X TOIL5| X Ed)
FRMAR — IS DT80 . T— T TR A AR — U L AT I MIR0 T, T TOLIRFFE AR —II2
AT HEE & 74— /VRIZFFRAIL AT U N CHAMS I, BIALBI O TV FATO /T — VAN EINTTRY
BHRNRAR AN — NS £,

ZOavw Rk T ENETICFEITLIZAEN Y o ar DRk — 2 %I 7= TransactionHistory 57—
NWIMERSNET, ZOT—T WX, "I AN —Y L AT N O® s aTIERLTZ BankTransaction 7—7
NWERICHIRHYES, ZOHBITIL, Description FF TIRAIARN — & ff L CTHANIIL, ZOMOFNIIFIFE A
R—T L TS ET,

CREATE TABLE Sample.TransactionHistory (
AccountNumber INTEGER,
TransactionDate DATE,
Description VARCHAR(100),
Amount NUMERIC(10,2),
Type VARCHAR(10))
WITH STORAGETYPE = COLUMNAR

&
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FIBEAN—2-LAT Ik

322 KtV I AE AL SIEERAN —2 - T—T LD EE

K7 T AEM AL CHIRRARN — « 7 —T W EAER T B121%, STORAGEDEFAULT /7 A—4 D fE% "columnar™
IR TELET,

Parameter STORAGEDEFAULT = "columnar™

DDL 4 L CHHRIAIAN —Y & 95557 — 7 N EERT DA LITERD | ZO7T ARSI TN LTS
DEFE AR — OO ST FEFNEHIR 2720 COBZEDREEEIT T EE A, 20728 STORAGEDEFAULT
NG A—HTCRESIIZFIFRAARN — V2 T 5 EFRINTNDT — T NSNS SCFFINRATIIRFICE R
NRLEETT, R (12 05F) JVEW—E O FEFE RKEIZIVIAA TN T DB =T — B AT DR REMENRH D
72T, RIS, ZTANDO L FHNIRID T +— /L RO MAXLEN % 12 DL FIZRETEET,

WRDFKET T AL, BT a0 TYER LT DDL DT — 7 L ERREDOFIFRAAN — « 5 — T LA EZRL T
F9, KT T AAE I LT AT AN — Y e T —T LD EZE” TYERKLTZ BankTransaction 7—7 /L ERIERIZ, 20D
T —7 VTCIE USEEXTENTSET /RXTA—HEE v b=y T « I RT UM e AT v I ANERINE T, ZOREDTEH
X, TKEE T ADIERRIC L AT —T VD ER" 2R TLES,

Class Sample.TransactionHistory Extends %Persistent [ DdIAllowed, Final ]

Parameter STORAGEDEFAULT = "columnar™;
Parameter USEEXTENTSET = 1;

Property AccountNumber As %Integer;

Property TransactionDate As %Date;

Property Description As %String(MAXLEN = 10);

Property Amount As %Numeric(SCALE = 2);

Property Type As %String(VALUELIST = "-Deposit-Withdrawal-Transfer™);

Index BitmapExtent [ Extent, Type = bitmap ];
3

EEOT—7 NVESIFEMELTES TEET, 2L BEEDARN — - LA TR L AR EFEHAT 57 —7 /LT
I1Z. Final 77 A% —U—RE/1% NoExtent 77 A% —T—REREL, FOHE FOTXTOY T 77 2% H R
(2 Final ELCERTALERHNET,

FTTITRALIZIC, LW T — 7 L F 38D AN — VB FEE AT HEXIT InterSystems RIS TED AR —
U HAT mAE D03 STORAGEDEFAULT /X7 A= THELET, 72721, S0 A7 2E-> Tk, FlfamAr-—
DO I RE LSz _T ML s T = 2R G a— R ENRWHRHD E T, ZoI)lcmra—RERRn
FIELT, 2UT N, BF VAR R ERBHOET, ZDIH7e T —HREFFRIN AN —Y TR T 5Lar (L=
F—MFAELET, LLFOEAETL, InterSystems [RIS (ZX->THEIAITARN —VICEESNE T,

BS AT IHNFG AR — LD HHE N 72U E . ZO BN A T DL T AR — 4, BRF, UARAS
HVET,

BRI AR — I YN DR WNE AT DEE, ZOFIEL T, 13 CFU EOSTFHIRHET, Z0HE
IZ. FZ STORAGETYPE = COLUMNAR fiz# iR EL T, AN — e A A T oA — =T AR TEET, 3L, 7R
BAN—T L AT N O'ZarE2ZBLUTIEEN, 13 LT EOXFINFFE AN — % 354
ENRHHBIEL T, XFINDOH—FT 4 F VT4 PMENGE BRI O FET, UL, $IGETEXDLFIIENEHH T
RO TWDZEAERLET, T X CTOLFHNN R D551E ATAN— Y O 238 T,

3.2.3 JIEMARL— D4

3231 7 8—N\)LiEE

FIFRE AN — LD T —T N TlE, KHNOT —H2 2y bRl &2 D7 a— VRSN ET, 7 a— " roEn
FHTIE ATOEELZD T —FZRNR X CREIU T, 64,000 772128 2 DIRZTFIC "Froz{b” SET, 2.
$BIT fEDKANF1EERIEETT, B 21X, 100,000 1T TR T57 —7 /L TiL, N7 a— LT 8I2 2 DORZITRH
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DET, 1 FHOIWZFITIZIEHHD 64,000 1TOEIMEMNIIL, 2 F H OWZFTIE, FED D 36,000 1TOED NS
FVEJ, InterSystems IRIS TiL, #p XV ML 2oa—F 0 7@ AL T, [[RIUT — X0 T — 2 B3R RAJ TR
SNFET,

RIDE®ZT 2 TEFK LT TransactionHistory 7— 7 /VIZLL FOLa—RKRHHELET,

SQL

SELECT AccountNumber,TransactionDate,Description,Amount,Type FROM Sample.TransactionHistory

AccountNumber TransactionDate Description Amount Type

10001234 202242H22H FAEOE~ADFESE  40.00 bk od

10001234 2022438148 RNUOBADZHLN -20.00 FlEHL

10002345 202247H30H LEEE~DIRYE -25.00 YA H
z

10002345 202288H13H JEE£OE~DOFESE  30.00 EE

MBS T, R —2L T [VRATLIHRTO—S], [P A—N\IL] DBV 7T 52T, Za—r3 b« AL —
BRI CEXET, ZOT— T ARENINT A —DLAR—AT [SQLT—T L EFRR] 23BN T, T—T T
T D7 = VR T ZENTEET, FEML, " o— LB 25 RLTLIEEN,

TR [RAZ TV FATORZTHREANL ATOBMEICE 5757 — 2Oz HAINNET, 7 —XI135
T LT 2 DT a— VTSN A DT, BIRZAFOITIRZETY, LLFOa—RixF —%/~ A%« 7 a— L Df|¢
7,

~THist = 4

ATHISE [/ R — LD FTTY, Z2IRLIEA RN Z B S L2 DI T E £ A, DDL 2 FHL TIERL 72
T—7 )b, F721% USEEXTENTSET=1 /"TA—FZ 4R EL Tk 7 ATIERR LI=T — 7 /L Cld, "EW3K_.B3VA.1 O
FORAFIT, KORNEN I Ny v a b Lo a— VP ERRSIVE T, Ky T AT —7 /L C USEEXTENTSET=1 %
FEELTWRWEA, 7 a— L D4 il ~Tabl eNameD ORIV ET, SQL T— 7 )V DEE ST K77 A
TlX, Storage 77 A+ A /30 <Datalocation> R |(Z7 a— VLRSI ET, HIZIXLLTOIIICLET,

Storage Default

;bétaLocation>ATHist</DataLocation>

ZOT—T NI, AN 1 ST o BFT 5 SOBMDOTa— Ly, TO4 T ATHist. V1, ATHist.V2
DI TOET, 2O a— L DENEIUTIE, 1 DDOFNDOEATOENI ML o a—F 7T
SN TOET, ZhuL, RICRIOE THEREL T, A= R T —HE RN a— R T DI E SN NER T —
AR REO T a—F U IR CA3, [P a—/3 L] ~2— L ZWRITE 2 EDfE o~ Rick->T, f)
FCEXHIENTLU T OF R RIS ET,

72O

¥ZdbH, NULL TITRWELE D

NIV D RS

54
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FlFERASL—2 LA T IR

ZOT =TV OFTHIL 64,000 R DT, FHNT 20— SIWZHHIRAFHL L DDA T, ZTURLIZA T m—/ 0
DT —HL, BT T DO FED TVET,

ATHist.V1(1) = {"type":"integer', "count':4, "length":5, "vector':[,10001234,...]1}
ATHist.V2(1) = {"type":"integer", "count":4, "length":5, "vector':[,66162,...]}

ATHist.V3(1) = {"type":"string", "count":4, "length":5, "vector":[,"Deposit to Savings",...]1}
ATHist.v4(1) = {"type':"decimal’, "count':4, "length":5, "vector":[,40,...1}

ATHist.V5(1) = {"type":"string", '"count'":4, "length":5, "vector":[,"Deposit",...]1}

ZOHN T m—3)V% 200,000 {TOT—T7 )V THERR T HE, BN 64,000 HO 3 DOUSZFEEFEZN 8,000 fHO 1 o
DIRZFACT —E DR ET, FNINULL ENFIET 20T, BROBUIIZ a— L DOESIVE/NELBRVET,

AMyCol .V1(1) = {"type":"integer’, "count':63867, '"length':64000, "vector':[,1,1,1,,...1}
MyCol .V1(2) = {"type":"integer", "count":63880, "length'":64000, '"vector":[1,1,1,,1,...]%}
MyCol .V1(3) = {"type":"integer", "count":63937, "Iength":64000 "vector':[1,1,1,2,2,...1}
AMyCol .V1(4) = {"type":"integer’, "count':7906, "length':8000, 'vector" [l 1,1,,2,...1}

3232 FIIEMAR —VIZLANFIIBE

BEE CHHE AN — % 57— U SCFEHNRID 74— VR EEFHTHE, BIREEELAROIRY ., AL EXACT
ELTERINET, 74—/LFD MAXLEN 28 12 XFHB A2 THXFHNIHO7 +—/VRIZIL EXACT FREBMERAES
BHDT, TDT L —IVRIIfTAN =PI RENET,

324 JIFERA L —VIZLH AT/ T!) LE

SINTILERCIIFIFR M AN — VN2 CTh D Z L2 R T 572012, TransactionHistory 7 —7 /UIZH 5T~
TONI W I a BRADNVH AR RO DHI TV EITLTHET,

SQL

SELECT AVG(ABS(Amount)) FROM Sample.TransactionHistory

FFERARN —TliL, 207V & FEi71 5L Amount FID 7 a— )L D BB AEN I Za—REN ., EDF| DT —H %fif

LU CESEREFESNET, thoF|DF —XFZAEVIR—RINRND T, 7 —Z BTN TSI TOEE5E

JL B 7 V0 E T, T2 LI TRV e a—F T E A OISR T TR RV

BIRIZKL T E TR TINDHEH ORI MALEF Z M 2 CTOET, flziE, T X TOEEZOfEI L

W CREE T2 711X, E%%lO?“OJJB LT D HIELOBIXDMICE R TT, BRI, ATT — X & LREFL T 5 §list

73 Eﬁ“%f:%@%‘lﬁf“ T2 L ERH LA IZHHE T, 20X I MU BIEE D Z0L, KL ~Ld SIMD (H—1fy
BLET ) TS “E/%Hfﬁ{l:%:/%ﬂﬂbfb T,

JTVFATT T % T LT FHRRAN — OIENEHSNDT T THLNEINEERTEET, BHA—
VT [DATLIHVRATA—3], [SQLL, [T5UFRFR] DIRAIZERIRLET, F-21%, SQL =<2 KD EXPLAIN query %
FERLET, FERAL T o7 ADOFAHED " "_IMVER O, "IN T — 2 /AT v I AR~ 78D
NI YT ZAZHIUL, ZO7 VISR R T a— VDT —X T 7' ALET,

SHERF—TDES 55



SQL F—T I DAL —2 - LA T RDER

3.25 FIERAM —VIZKBINIUH I3 LR

N7 a2 AR CIFBFR AR — U0 Rl CAF] ThHZ L2 R T 572912, TransactionHistory 7 —
TIAZHT LM TERFAL THET,
SQL

INSERT INTO Sample.TransactionHistory VALUES (10002345,TO_DATE("01 SEP 2022%), "Deposit to
Savings®,10.00, "Deposit™)

T RTOFNTa— N bhTmsTTF T —Z RS TWAD T, i AZFETTHI2IE. INSERT BECI oD a—
PN LR DOF %o 7% AN a—RTHMLERHDET,

BRI AR — s L AT T RO T — 25 NIATIRNRD L THDLZEND FFADFEITHEE KL T 57>, LOAD
DATA <> RO LI L > T—FETHAL £, InterSystems IRIS (Z1E, FIFE A7 —7 /WIZ%E7 5 INSERT % A
FNINR TV T LI X TT AR T v 7 EEA L L EIN TQWVET,

33 BBAMN =D LAT IR

SHITEWEEMEEZ BIL, ITAN — USRI AN — VPN RET DT — T N EEHZTEET, Z0IH7%T7—T L
TIE, T—I NDOREHIIR AN —  AA T AR E LI Z T ED T 4 — VR E TNEITRRDAN — - 2 AT %
FobnLL TRELET,

BT 27 4— LR DI T DRGLF DINDDIRNNTL A I s N ADT—T L TIREA AN —
URNRBITT, KEBS DT —T VT —FEATHRAL TN LD 2 T SHEBICTHEET 2812 5fR MU T &
£ TSR T R EDERS TS, BT S0 ) T RERIZOF RSO AN —

VITHL CWDIENRBYET, ZIUTKY, 7 TURERIGEIN T DRTOFE FE AL T 22 AMNHI CE ET, ZOHIET
1 DOT—T MK LTI Iy ar ) i r mV & FATTEET,

3.3.1 DDL #FERALI-EEAN—VDEE

InterSystems SQL DDL TiRA AN —THFFOT—T7 NN EEFZT HITIL, CREATE TABLE 2~ K Cffl # DI
WITH STORAGETYPE = ROW Hi¥7/~IZ WITH STORAGETYPE = COLUMNAR fiz$sEL £,

LT OREST CE SN DT — 7 /UL, BEE THAITN—ADARN — LA TIMIRDET 23, 3 F A OFITILAIFE
MARN —TV & HLTOET,

CREATE TABLE table (  colum type, colum?2 type2 colum3 type3 WITH STORAGETYPE = COLUMNAR)
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BEAN—D-LAT7IR

LUF ORESCTHER S DT — 7 MFFN R —AD AR — 2« LA T U MIRDE 75, 3% B DFNIATLAT VN TS
nEY,

CREATE TABLE table (  colum type, colum2 type2 colum3 type3 WITH STORAGETYPE = ROW) WITH
STORAGETYPE = COLUMNAR

LI R CREATE TABLE =t~ R CER % BankTransaction 7—7 /L CiL, Amount %D 7 —4 D ZFf& 1
AN —UMER S, O TR TOT —HIIATLAT IR CTHMISILE T,

CREATE TABLE Sample.BankTransaction (
AccountNumber INTEGER,
TransactionDate DATE,
Description VARCHAR(lOO)
Amount NUMERIC(10,2) WITH STORAGETYPE = COLUMNAR,
Type VARCHAR(10))

332 KiRIIAEFERLEBEEAN =V T—TJILOEE

Kifgi7 T AEFE L CRAAN—NZEDT —T NVEAERR T BIZIE, H % D7 1/37 412 STORAGEDEFAULT /37 A—
REFEELET, ZO/TA—ZZHERNEIT "columnar' & "row" (BEEE) T,

Property propertyNanme AS dat aType(STORAGEDEFAULT = ["row™ | "columnar'])

LUF DK 7 A%, FHRIAARN — T =7 L DEFRZ R L TCNVET, ZOT =7 /WL, B ®7al TIERLT
DDL EFHDT—7 NV ERIZETT,
Class Sample.BankTransaction Extends %Persistent [ DdIAllowed, Final ]

Parameter STORAGEDEFAULT = "columnar";
Parameter USEEXTENTSET = 1;

Property AccountNumber As %Integer;

Property TransactionDate As %Date;

Property Description As %String(MAXLEN = 100);

Property Amount As %Numeric(SCALE = 2, STORAGEDEFAULT = "columnar™);
Property Type As %String(VALUELIST = "-Deposit-Withdrawal-Transfer™);

Index BitmapExtent [ Extent, Type = bitmap ];

333 BEAN—VDEM

33317u—vwv1hb—9
BARN =L DT—T VT, L F DI 0 7 a— )L « AR — VRGO A A b2 L E T,
FFARN —D LA T INIEAT — 2T, T —F /< AR 7 a—r U $list B TS ET,

FIFREARN —2 L AT INMIEDT =%, FNEND] &2 DT a— /SR a—F 4 7 TS E
KR

LU F @ BankTransaction 5—7 /L &a& % %1,

Class Sample.BankTransaction Extends %Persistent [ DdIAllowed ]

Parameter STORAGEDEFAULT = "'row";
Parameter USEEXTENTSET = 1;

Property AccountNumber As %Ilnteger;

Property TransactionDate As %Date;

Property Description As %String(MAXLEN = 100);

Property Amount As %Numeric(SCALE = 2, STORAGEDEFAULT = "columnar');
Property Type As %String(VALUELIST = "-Deposit-Withdrawal-Transfer™);

Index BitmapExtent [ Extent, Type = bitmap ];
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SQL F—T I DAL —2 - LA T RDER

ZOT—T I, KB T AE G LT IR S AN — 2 e T — T LD ETR” THY R EIIEE AL EIC T A8, Amount
ﬁlJ iﬂ?alﬁxl\l/—/%ﬁﬁﬁb T _XTOINAIATAN =L THBIENDINET, T—T L5 —

GO ZOBNL, “ITARN — Y OFER” & THIFRIMAR —Y OFEAR” TRV BiF e 7T —7 VSR T,
SQL

SELECT AccountNumber,TransactionDate,Description,Amount,Type FROM Sample.BankTransaction

AccountNumber TransactionDate Description Amount Type

10001234 202242 822H JEEOE~DFESE  40.00 JEE

10001234 2022438148 RNUOB~ADZHN -20.00 FlEHL

10002345 20224 7A30H LETEE~DIRYE -25.00 &Y A H
Z

10002345 202248 H13H JEEOFE~DOFESE  30.00 B

BHER—HLO [ A—/NL] =TI ZOT —HNED LTI TY \éﬁ)ﬁiﬁﬁ“éﬂiﬁ” TR AR T
=W I TOT — BRI NFT T, ZOERIL, ITAN — T ORI THRY BT 7= UEBIL TQOVET 23,
Amount DT —HNEFEELEE A,

~BankT =4

~BankT(1) = $1b(10001234,66162,"Deposit to Savings',"Deposit'™)
~BankT(2) = $1b(10001234,66182, " Payment to Vendor ABC","Withdrawal'")
~BankT(3) = $1b(10002345,66320,"Transfer to Checking","Transfer')
~BankT(4) = $1b(10002345,66334,"Deposit to Savings',"Deposit'™)

ZOT =T ML, Amount FDT —ZE RN T BB DT a0 — S B3H0E, 2oL, FHRRIAN — Y OFE”
THY EF 7L RETT,

~ABankT.V1(1) = {"type":"decimal’, "count':4, "length":5, "vector":[,40,-20,-25,30]1}

ZOT—TINDART —Z 1L FIDNEFEIZEE T AIEWA R S TV ET, InterSystems RIS TIE. ZDIE 24
LT AT 0= ST e — S L I T — 2 2 3 20— a T b T =T VAL £,
3332 XFFIDRE

FIFRMAN — a5 (T — T NV OBEEARN — O i F7213 8 € 74— VRIS T DB R AR R EIC L - T
FBIE) X COLFHNIT 4— /LR IE, AR —2 L AT I RNBIELTIRIBIZ T 5 X2, EXACT BA 2501
EHRINET,

334 BREAM—VIZ&B 0oL

T ZVDORZRIL, T/ BATET —XEASNET, AiotEIaCTER LT BankTransaction 7—7 /L%
EZFET, ZOT—7 VT, Amount FNZDHFIFRAARN — U ZFEHL TOET, Mo rar BT X TOW
YA X% KD D7 2UIE, Amount FZDIHT 7B AT HD TR TT,

SQL

SELECT AVG(ABS(Amount)) FROM Sample.BankTransaction

LUF OB T, Amount #1723, 4T B THAHS L TODHLOD SN 3 BES L TV ET

58 EHREALT—YDEE



BEAN—D-LAT Ik

LU ATEL TS T DA D FI OGS T 957 U Tl RICRA D37+ —~< U A LOF|FIT7R<730E
R

335 BREAMN —VIZ&BINIUHF Y3 N

T = OB AR AL ML BT HREAN —2 T —T )V TE, ATAN =V OHDOT—T NI T p—
VAME T TAIENEZONET N, FIFRAARN —Y DHDT—T UIE DK FTIEHD 8 A, Bz X, Amount
N D HFNFRI AR —%F LT~ BankTransaction 7— 7 LIZH LW TAIEATHELE T,

SQL

INSERT INTO Sample.BankTransaction
VALUES (10002345,TO_DATE("01 SEP 2022"),"Deposit to Savings®,10.00, "Deposit®)

INSERT B ETIIEEFDOE DT/ o — b p—RSuER AN, HL Amount fEA4H A9 521X, Amount %1]7
= NVDEBR DT Yo V2R E ATV —RTHLERHVET, T XL TUL, M rvarmirEr FI7+
JABWHZH 2 DT — T N EMEFFT 2500 Moo g MRS LA Z DA — =~y REZ T AND T NEEL N
BabHuET,
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34 ANL—=ULATIMDAVTIIR

BRLTAN — P TRDIA T IE AT, T =T T T 2A 0 Ty 7 ADERDP I ESNDZLIIHV EE A, AT
I AMBIFLNOHRIE, AR — VBT L > TRV ET,

341 TANL =V LATIMDAVTIIR

ATAN =DM 7 ZVAVEE” D7 a THALZIDNZ, fTAN —V L AT U RN EA LT —7 LTI,
FOINIXTT DT 4 NHEEFFOBRIEDMERIZ /2D ZEDRHVET, ZDIH7e T —T NIE b=y T AT v I AE T
WZFFRIAIA L T v I AR TEFT DE ZOLIRDHTRIED /T p—~< AD [ L IFF CEET,
Eobh=wy T AT oI AR FBE LA T v AMFEOT —ZEITRST 5D ID HaR oy NUF5
EHALET, ZOERTE VR TERSIN TONDEO T, MR THITOREEIR CEEd, £, 7 V7 imBa
AL CESESFRE Y~y T AU T oI AEFERTEDLDT, HEDO T 41— VRRT 4 — WREEARD 7 4 NS D%
KAHZENTEET, B b=y 7 ORI, "Evh~y 7 AT v IR BB BLUTTEEN,
PIRTD® 7 a2 THY EiF7- BankTransaction 7—7 L& HL T, Type FIICLL FOE Y v~y o AT w7 A
EERR T HELET,

CREATE TABLE Sample.BankTransaction (
AccountNumber INTEGER,
TransactionDate DATE,
Description VARCHAR(100),
Amount NUMERIC(10,2),
Type VARCHAR(10))
CREATE BITMAP INDEX Typelndex
ON Sample.BankTransaction(Type)
ZIUTREE , WT DT I al AT IS TE IR T 2857 =2 FA T HELET,

SQL

SELECT AVG(ABS(Amount)) FROM Sample.BankTransaction WHERE Type = "Deposit”

Eobhey T AT ABERATHIET, LLFORDINNT, BIRLIZNT P Toar AT DITOIHRTY T DD

KSET,

72720, ZOKTONDINT, b~y T AT v I A% L GoEkg 72 T2 R U L2tk MERER T LT 1
ODDEZD I THHIHIOET | ITEREREIELERTDVLENRGVET, E TITL0OT—T Wbl T
THIHENT1TTH-TH, XT3 —~ 2 A EOIELN R AN AZERNHET,
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A= AT INDAVTIIR

RIFRLL T BT Y DRI EIRDINHRINA T o7 A B LE T, FHRAIA LT v 7 AL, "FIE AR
L=V O TRBALIZL DO LRI SN T — 2 DMENSNE T, ZOA T v 7 AT HE, BILT-A
F I ADARA =BT 72D DD {TARNA—2 T —T )Lk B0 7 2V DR T —< U AN ELET,
InterSystems SQIL. DDL & L CHIE M AL T v 7 A5 EFRT AT, IRD I HIT CREATE INDEX ¢ CREATE
COLUMNAR INDEX # 3 &AM HL E£7,

CREATE COLUMNAR INDEX i ndexNane ON tabl e(col um)

Kot 7 T ACHWE AL T v I A% BT T DITIE, IROIIZ, EFRT DA T vV AIZ type = columnar ¥—7—NK
EHEELET,

Index i ndexNanme ON propertyName [ type = columnar ]

H9— & BankTransaction 7—7 VEHEHL T, BLFOXIIC Type Sy v~y A7 w7 A Amount FIIZ
FIFRA L T v A Z I ENAERR L ET,
CREATE TABLE Sample.BankTransaction (

AccountNumber INTEGER,

TransactionDate DATE,

Description VARCHAR(100),

Amount NUMERIC(10,2),
Type VARCHAR(10))

CREATE BITMAP INDEX Typelndex
ON Sample.BankTransaction(Type)

CREATE COLUMNAR INDEX AmountlIndex
ON Sample.BankTransaction(Amount)

T, PENCEY BT 72457 2V Cli G OA L T v I/ A B DETHERAL, 72O BRI DT — X DI
TIRALET, £, Typelndex b~y AT v I AIZILSNT, T/ AT REITELL T O/ THRLHL £
T, %V T Amountindex FFRIAA LT v 7 AZEESW T, ZRHDITO Amount fEIZT 78 AL £,

SQL

SELECT AVG(ABS(Amount)) FROM Sample.BankTransaction WHERE Type = "Deposit”

342 FIERARN =D LATIMDAOTYIAR

FIFRIMARN — e 7 —T VO EE 7 B N EFH B EL 7 A VA B ECTH D7D, AT v 7 ADBINZE > THLHI
BT =< AHORNFITEZL DN ER A, Bl Evb=y T AT T ATT ANV D /R T p—< 2 AT Lk
LETN, EOA T I ATUREIZRDIBIMDAN—T AT w7 AR R T DAL DA — = RIZ R ED
FEDOFRTIEHVERT A, 72V OEMITEEITEIRA72 7 4 — LR —BEOXF— PR L W DAL, BEOA
VT I AEERT DITNAMERHHZESEZONET, ZOXIA T I A% KR T HMED B 5089 7%
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SQL F—T I DAL —2 - LA T RDER

TR, 7T ORRE N — R AT DA DUETT, A2 T v/ ADEROFEMNL, A7 v I ADE TR %
BIRL TS,

35 TARNL—ULFIIERMAN —Y DETEET T r—3

A )

~/

F T LT T B AR — D R B E 72 AT HAL O 8 5 5 b3 27 % BT R I %A 78% InterSystems T
BLTOEHAN, InterSystems SQL A% —~ ORiE% & 8T HBICRILE 2 DS — I EEHIHY ET, —
EEITIZLL FOHREHT G E T,

InterSystems IRIS SQL T —7 /LOATHAN 100 F4& TEl>TWIUL, FIFRRIAN —I 2 a0 B iThD F4
oo XTIACL AR — P ORI SN Lo TN R T — 7 VIS RER LN RO A AT REM I TRV BV 2 £,

InterSystems SQL ZVE 957 7V /r—alRobT 0 Voo al AT ) r—a i OA 7 7 Mk, BEE
DATHNI AR —2 L AT IR RAL ST, 77U —2au 07 al I 0 NP7 a2 ITENH R DS
TUTU, BRONFIEOATE RIS EIL AL £ T, o, REHRREZEH T O LT EALHVEE A, ZDL
7plr — AL, BRI AR — P LR LAY DAV R BT 2R s 06 B4 T,

IO T IV —ary TEAGHTEBRAL T E . D7 2V O/R7 4 —< AR+ Thiudslfam
AT I AEBINMLET, ZOIH725E 1, BESCHEEDOINHEFHIEHINODEE T +— VR ERT D 21
LA T DINT, B—T 4 F VT4 EL, BPHEEHENDT 4 — A RERLUET, FIERA L Ty I A%y
ro T e AT I AL HEDETUER T 5L, v RZ <o REH DAL T I A~ T IBOIBT 25 A B
NEMEDIAEZBS I TEFET,

SIMTDOER|T InterSystems RIS SQL AF—~<%T 7 AL TCWDAEAITFFRAIARN —2 - L AT U NMAF L F
Ty ZOXIRFHILL T AS— AF—RA /) —T L —7 « A — <R EDOIEFES N TN T — 7 Ui
Evh~wy T AT I AL FERIAB DL R E N HET, FFRARN —I 5% KR S SLNLD1E,
BEDITIZOT > TEEERH T 256 O 7=V T3, FIfEMT — 7 LV EERL TODLGA . FIfERAN —Y
(YN ESR2WEINIE, BB THEALARN —DIRESNE T, 20O X575 LT, AN — 4, BWITFS,
SUT T =)L R72EDRHVET, InterSystems IRIS SQL TITIRET — 7 /L - L AT UM EHE IR —F S
TWTC, 72V - T Z2 OMRET2HB NT AT A VLM ME S E T, IR T — 7 L Tlie v b~y 7 A
VT AEREMTEET, 2D X T — T L TIIEDHIR S TSNS T,

FREOHEREFERL, 7 —ABEEOERET SV ar B BT T ORISR O BT E T, LIeo T, R
RRECSESFRUAT VMR T, ik RONRT =~ ABRGONDL AT U N7 22 L2 BEID L ET,

it
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KEEIIAIZED SAL Rt T—T LD ESE

InterSystems IRIS @ SQL TiX, 7 —#E#FK 5t (DDL) XEFLIRTHDO0IC, BH%Z SQL 7—7 W EL TR T %
JK#e2 T A% Object Script IZEFTEXET, ZDOR—UTIL, VTRAERIMEHTHZET, 77— NMZT 7 ERTS
SQL UENT /T 4 — < A FBLCEL RO T AEREIZOW TIHBILET, ZRHLOMEEIX, HTLW T AE
FITHEAZEOVFAERITLHEATEXET N, BHOT — 7 T — BN FEET ARSI I TEERLE TS
HLONHVET,

415 0—N\I)ILDGEFE

TR DIRAFS L7257 0 — VDL RN, T— 7 VETEFe T D USEEXTENTSET 77 A« /37 A—4 ¢ DEFAULT-
GLOBAL 7T R /RFA—HZDETHRFENET, AT v I ADMA ITIEL, 70— SV OAFNIE>TREVES, 20
2 DORTA—=ZDOERIZLL T DEEBYTT,

USEEXTENTSET=0 THAUE, =—FREDLA AL MENTZ L Fa—RTra— VARSI ET, il
X, 42 Sample .MyTest THAIT AL, AKX <7 Tl ~Sample.MyTestD 24 Bt 957 1—/ 3112
HIGL, TRTCOA T v A~ 7 Tk ~"Sample .MyTestl 24 R 57 0— UICHIGLET,
DEFAULTGLOBAL Z#5EL CWAH AT, Kt/ 7 A4 IZRb- T REL Y m— LA Ml S ET,

USEEXTENTSET=1 O#E1E, ¥ AZ -~y T BLOMSIL 2B A L T w7 R~ 71Tk L, Ny afbLiz/m—

POV DMERENE T, ZOMERTIL, o —S K E0 TR DO ST Ny 2 b &I, AR T AT T
Ry T T LIS TR N IS E T, ZOA RN, 22O EREFHATNLGL O TIEHV A
M, 7 a— SV ORIFEERR R TR~V TENI DR E R LT, AT v IR~y T TEIZH 2 D7 a—N
NEfERT L, RTp—~ R EIEA T THHF)TY, DEFAULTGLOBAL Z#8 € LT=3HA0E., /Ny afbl
T = DR L T T RN A ST B E LT A RIAME S ET,

USEEXTENTSET 75 A+ 235 2—%& DEFAULTGLOBAL 7T A« T A—Z Dl 575, AR —IE N E D LA

REINDINTBELF T, T TICAN =V ERNRH DI TATINSD/RTA—HEEELTH, TOAN —VEHREFH
FELRWIRY O BELHEE A, "ARN —VERO R E” 2B TIZEN, ZOMLFLE T T 5 EBEFD
EOT —=HIHT I BATERLIRDD T, AR —h T =20 —RFTHHIII, ZIHD/RTA—HE BB TO LT
FIaIoicLET,

USEEXTENTSET 1% 1 IZFRETHZ ez BEd LET, 2t CREATE TABLE L Tr—7 VWV E Bl 5L
DEEE DR E T, %Persistent 2>5DHEEK T 27T AT AL BHMEE TR T DML ERH S-S 1%, USEEXTENTSET @
BEFEDRREILO0 T, LI T LW TRATIL, HIDTar (LT BRI, ZONRTA—F%5 1 [TRETHIES
BEIDLET,

USEEXTENTSET /%37 A—4 & DEFAULTGLOBAL /XTI A—=XDFEMIL, TN "oy 2 BZmD I a— 4" &
TP IEFRD T O A BSIRLUTIEEND,
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KEITRIZED SQL HZFEET—TILDER

42 ANL—S AT IMNDRTE

Kfge 7 TAETEFRL T, I TADT R TONRTA—HE T —ERO /T A= L THIFRMAN — V2 E A TEET, 20X
HRFIEOF|EER EE "SQL T—T VDA —T L AT 7 RDOIEIR” THAL TWVET,

BEE Tl Z7AD TR TDINTA—=H T K T AL TUTARN =V L AT U RMERASILET, 7272L. STOR-
AGEDEFAULT R A—4aA 35, ZOBEE DR EZFIRINIRE CEET, £z, —#RD/ T A—=Z|FTARN —
CEMERAL, DT A=ZIIFFR AN — VR T HIRAE AN — U LA T U RN EFRTEET,

ERR InterSystems IRIS Ti, 77 AICARN — VR N EA LT 5L &2, STORAGEDEFAULT /37 A—Z D
ERREETCHEHESNET, 77RO TR RANTHEX EITH LN T T & BT 5L XD R,
ZOMENREEINET, ANL—2 0 XData 7Oy 7 IRFSNTZAN —VEBN T TIFEET DHITAT
1I, ZONRTGA—FEIEE LT, JT7A I AT U NMNIOW TSN TWVDT —XL &8, TDAR —UIT
IIMOELHDEE A, LIRS T ITAZHND T /AL DRI, I TAHAN —2 LA TRk
ETHLENRHVET,

43 A TIIAR

T—=TNDT L= NRENIT 4= NRDITN—T A T I A TEFTEET, BHORIRDIANT DAL T I A (KR
e B hvo 7 EvhATAA BLOFIFEN) 2EHRTEXET, SQL O b Tk, BB HLDAL T w7 A H
L. ZNBDA T v I ADK G0 > TS T 4— VR ISBIRR T DIREEIZ DN T, 72U | BT, HIBRO S HAE TR E
DLa—RIIT7 7 EALET,

ITAEFRTERT DAL T w7 AE DDL L TERTDHAL T I AEDRERFE LD —HDLL T, VTATEETD
AT P AINERREAEEL AR & ORI T AMENHAHZENEITONFET, FORMEIL, 77ADaL AT T T A
EFBCDBBL AT I ADT UGG F DT —H I LN EIZHVET, ERLIAL T v I A% A%
D SQL 72U THEATHITIE, FDAL T v/ A% FEI TS T AL ENHYET,
IIAEFETAL T v I AR TEFT DONL, "V TAEREEA LA T v I ADEFR” BB TLIESN,

AT I ADT 4—=)VEDFERNL, "M T v ADXG” LR TLIEEND,

44 THRTINAUTYIR

TIAT U R AT T AR FEEDT 4 —NVRDA LT I AIMERE T, v AZ =y FIZHDHFATD 1D =2 N AL
DI T ORI ZA T DAL T I ATT, B b=y T E D IDKEY BRdd7TATIEL, TIAT U M AT I A%
By e AT U b A T VAL L THEIETEE T, 2O F oI AL, o TR IEEMERE T D
HEREAPRHLL F9, B121E, 7=V SELECT COUNT(*) FROM t L. Evh~y T I AT U AT v I AINDHDHT —
TITIE, ENRRNT =T NV IDBHTEWITEN -2 B ELET,

IIAIE YT I AT U b AT oI AR EZET AL, LTI i L £,

Index BME [ Extent, Type = bitmap ];

FNRRIEL T, b=y 7 @A D IDKEY 272V TATlE, Type F—V—R2TEHE LR TOMNENER A,
CREATE TABLEDDL X &L CT—T7 N E{ER T HLEIC, B b~y « I RT U b AT o7 A0 H BRI ERL
SNFET, EDOKEEITALE, By e I AT U A T I AZIBINTHZERBEIO LET, EEDA Ty
ARIBEIZ, I AT U AT v I ABVER ST BN AT 20BN HYET,

64 EHREALT—YDEE



	目次
	1 クエリ・オプティマイザで使用するテーブル統計
	1.1 ExtentSize、Selectivity、および BlockCount
	1.1.1 ExtentSize
	1.1.2 Selectivity (選択性)
	1.1.3 BlockCount

	1.2 テーブルのチューニング
	1.2.1 テーブル・チューニングの実行時
	1.2.2 自動テーブル・チューニング
	1.2.3 手動テーブル・チューニング
	1.2.4 シャード・テーブルでのテーブルのチューニングの実行

	1.3 テーブルのチューニングの計算値
	1.3.1 エクステント・サイズと行カウント
	1.3.2 Selectivity と Outlier Selectivity
	1.3.3 CALCSELECTIVITY パラメータと、Selectivity 計算の抑止
	1.3.4 [メモ] 列
	1.3.5 平均フィールド・サイズ
	1.3.6 [BlockCount のマップ] タブ

	1.4 テーブルのチューニングの統計のエクスポートと再インポート

	2 インデックスの定義と作成
	2.1 概要
	2.1.1 インデックスの属性
	2.1.2 ストレージ・タイプとインデックス
	2.1.3 インデックスのグローバル名
	2.1.4 マスタ・マップ

	2.2 自動定義されたインデックス
	2.2.1 ビットマップ・エクステント・インデックス

	2.3 インデックスの定義
	2.3.1 DDL を使用したインデックスの定義
	2.3.2 クラス定義を使用したインデックスの定義

	2.4 インデックス・タイプのまとめ
	2.5 ビットマップ・インデックス
	2.5.1 ビットマップ・インデックス演算
	2.5.2 DDL を使用したビットマップ・インデックスの定義
	2.5.3 クラス定義を使用した IdKey ビットマップ・インデックスの定義
	2.5.4 クラス定義を使用した %BID ビットマップ・インデックスの定義
	2.5.5 ビットマップ・エクステント・インデックスの生成
	2.5.6 インデックス・タイプの選択
	2.5.7 ビットマップ・インデックスに関する制限事項
	2.5.8 ビットマップ・インデックスの維持
	2.5.9 ビットマップ・チャンクの SQL 操作

	2.6 ビットスライス・インデックス
	2.7 列指向インデックス
	2.8 インデックスの構築
	2.8.1 BUILD INDEX によるインデックスの構築
	2.8.2 管理ポータルによるインデックスの構築
	2.8.3 プログラミングによるインデックスの構築

	2.9 インデックスの検証
	2.9.1 シャード・クラスのインデックスの検証

	2.10 クエリ処理でのインデックスの使用
	2.10.1 インデックスの対象
	2.10.2 インデックス構成オプション
	2.10.3 %ALLINDEX、%IGNOREINDEX、%NOINDEX の使用法

	2.11 インデックス使用状況の分析
	2.11.1 インデックス分析

	2.12 インデックスのリスト表示
	2.13 メソッドのオープン、存在確認、および削除
	2.13.1 インデックス・キーによるインスタンスのオープン
	2.13.2 インスタンスが存在するかどうかの確認
	2.13.3 インスタンスの削除


	3 SQL テーブルのストレージ・レイアウトの選択
	3.1 行ストレージ・レイアウト
	3.1.1 DDL を使用した行ストレージ・テーブルの定義
	3.1.2 永続クラスを使用した行ストレージ・テーブルの定義
	3.1.3 行ストレージの詳細
	3.1.4 行ストレージによる分析クエリ処理
	3.1.5 行ストレージによるトランザクション処理

	3.2 列指向ストレージ・レイアウト
	3.2.1 DDL を使用した列指向ストレージ・テーブルの定義
	3.2.2 永続クラスを使用した列指向ストレージ・テーブルの定義
	3.2.3 列指向ストレージの詳細
	3.2.4 列指向ストレージによる分析クエリ処理
	3.2.5 列指向ストレージによるトランザクション処理

	3.3 混合ストレージ・レイアウト
	3.3.1 DDL を使用した混合ストレージの定義
	3.3.2 永続クラスを使用した混合ストレージ・テーブルの定義
	3.3.3 混合ストレージの詳細
	3.3.4 混合ストレージによる分析クエリ処理
	3.3.5 混合ストレージによるトランザクション処理

	3.4 ストレージ・レイアウトのインデックス
	3.4.1 行ストレージ・レイアウトのインデックス
	3.4.2 列指向ストレージ・レイアウトのインデックス

	3.5 行ストレージと列指向ストレージの推奨できるアプリケーション

	4 永続クラスによる SQL 最適化テーブルの定義
	4.1 グローバルの命名方法
	4.2 ストレージ・レイアウトの決定
	4.3 インデックス
	4.4 エクステント・インデックス

	索引

