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1 “MyDemo.Tablel] Mindex | [100-10-1138) 217474 ="
az—proge e @ sk loe el :
AR T« =)L RICEE . SIS Rrs Sdaiiiyl B i ,
= & WyDemo. Table1 1f"ssNIndex” | |100-10-42137 k168331 =
Fiw=IHE 5 “MyDemo. Table11f"ssNIndex” | f100-10-4799] b13071 =

B “MyDemo. Table11 [ SsNIndex” |* f100-10-75411 15824

. 7 “MyDemo. Table11}"SsNIndex” |” f100-10-s444] bre a7 -

s ZDMDI1—ILRD B “MyDema. Tabl a1 1 "sSHIndex” | |100-10-g620°| fpaszzz -
B (1 >F7 VO35 8 “MyDemo. Tabls11}"SSNIndex” |~ f100-10-8713] bos161 =
ERSTWB T4 —)L 105 “MyDemo.Tablel 1f"SSNIndex” |” f100-10-g621| Beesss =
REANDT 4 —)LRD e lyDomo.Tablel 1f"SSNIndex” | f100-11-1092 Y9267 -
@) #. BT aCs B UyDemo. TableT1[SSiIndes” | [100-11-1180 {74351 =
FNETEE 12 liyDero.Table! 1fSSNIndex” | [100-11-2082 | ree 1 -

4 WyDemo . Table1 1[N Index” | |100-11-22487 112433 =
15: “MyDemo.Tablel If"SSNIndex” | f100-11-25867] kss156 =
o < — 18 “MyDemo.Tablel 1f"SSNIndex” | f100-11-34157 b 72084

o NITANZRAERE 71 “MyDemo.Tablel 1" SSNIndex” | f100-11-40437 b1 7668 -

LTWd 185 “MyDemo.Tablsl 1["SSNIndsx” |” f100-11-5062 bizgzaz =
185 “MyDemo.Tablsl 1f"SSNIndex” |” f100-11-52497 4gaoo =
M HyDemo.Tablel 1["5SNIndex” | |100-11-7106 k44572 =
Be o MyDemo.Tablel If"sNindex” | hioo-11-s037} 33440 -
2 MyDemo.Tablel 1["SSNIndex” | |100-11-8266| oozt =
B “MyDemo.Tablel If"SNIndex” | Jioo-11-8e041} 38354 -
B4 MyDemo.Tablel1L-sShIndey )" |100-11-01457 [razeo1 -| -
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Ewv hNWTA>2FTvIX

“MyDemo Tablel]("Statalds” ,: A7) ; ] 001000100 +=w=rves-- 10011 (64000 t“ W l\)

1

? “MyDemao Tahlal 1( Statalde™ " AK7,7)

3 “MyDemo.Tablel1(™Stateldk”,” AK™,3) = $zwc(d05, 7995 37 42 66,69 95,117,154, 198,286,375, 415,436, 487 562 667 681 627,713,963 471 ,1003,1202, 1242,
4 “Mylemo Tablel 10 Statelde™,” 407,40 = $zwe(406,8000,40, 48 53 81 140,201 213,241 208,344 470 527 HB7 588 685 845 903 1106 1167,1204 1212 1286 1
5: “WyDemo.Tablel (" Statelds”™,” AK",5) = $awc(402,7999,8,42,46,59,117,157,210,266,336, 440,475 531,619,644 646 671,721,782, 786,789,801 ,930,970,987
]
1
il

“WyDemo.Tablel 1 (" Statelds™,” AK",6) = Bawc(405,7990,2562, 315, 444,488 ,608,612,702,703, 705,720,868, 1115,1129,1222,1274,1345, 1305, 1399,1516,1537.1
“MyDemo.Tablall("Stataldx”,” AK™,7) = $zwc(407,7995,44,247,250,251,268, 797,304,337, 482,502 531,539,569, 625 661,674,720, 735, 876,846,847 , 870, 967

: “WyDemo Tablel1("Stateldk”,” AK™.8) = $zwc(401,7991,13,30,60,202,217 225,257 264,274,299, 42| 456,555 576 577 653 663,791 803,823 862,877 ,879.9
9: “MyDemo. Tablel 1 ("Stateldk”™,” AK™.9) = Bzwc(402, 7996, 75, 235,270,286, 315,352,367, 443, 454, 469,494 497 531 564,580,602, 755, 776,1154,1184,1207 1223

10: “MyDemo. Tablel ] ("Statelds™,” AK™,10) = $zwc(407,3000,29,129,181,193, 268, 278,310,312, 392, 408,410,437, 463, 4/7 648,671,672, 794, 912,1068, 1084, 1209,
1 "WyDemo.Tablel1{"Stateld<™,” AK",11) = $zwc(402,8000,73,78,262,335 352,410,422 ,513,528,611,757,802,939,976, 1046, 1067 1127 ,1179,1242 1252, 12591
17: “MyDemo . Tablel1("Stataldx”,” AK™,12) = $zwc(403,7999,14,15,70 56,127,381, 449,489,480 ,511 515,516,670, 716,748,779, 787,794, 869, 935,983,991, 1030,
13: “MWyDemo.Tablel1("Stateldx”,” AK™,13) = $zwc(400,7993,8, 28,86, 195,258, 270,310,332 , 448,473,494 530,625 673,786, 1127, 1227, 1253, 1342, 1368, 1457, 1500
14: “Wylemo Tablel 1 ("Statelde”™,” K7, 14) = Bzwe (402, 7995 61 63,306,371 ,402, 440,592 606, 639, 771,847 580,940,955 871,109,109, 1205, 1240, 1354 138014
15: “MyDemo. Tablel1("Stateldx”,” AK™,19) = Bzwc(403,7998,7,110,130,171,317, 463, 464,563, 569,572,628, 662, 733,736, 776,807,817,818, 826, 1066,1149,1157,1
16: “WyDemo.Tablel1 (" Statelds™,” AK",16) = Bawc(401,5006,23,60,95, 141,186, 212,260,280, 361,391,400, 433,503,534 545, 061,623,688, 727,767,101, 1062, 110
17: “MyDemo.Tablall("Stataldx”™,” AL7,1) = $zwc(406,7981,37,104,216,227 365,398, 432,487 553,558,637 663,677,809, 943, 1020, 1030, 1081, 1234,1252,1313,1
18z “MyDemo . Tablel1("Stataldx”,” AL7.2) = $zwc (D1, 7996 .23, 43,128,156, 170, 708,271,327 337,394,479, 460, 556 560,508 636 671 .BB0, 741,748,871 981, 1004
14: “MyDemo. Tablel 1" State [dh”™,” ALT,3) = Szwe(403, 7998 36,128,145, 148,208,263, 416,425,430 474,475 506 506 672,703,707 727,740,843 903,958, 101510
2= “MyDemo. Tablel1("Stateldx™,” AL™,4) = $zwe(400,9000,106,281,300,345, 601,640,649, 785,813,805 ,932,993,1013,1016,1029,1037, 1060, 1097, 1088,1193,12
21 “MyDemo.Tablel1("Statelds™,” AL",5) = Bzwc(406,7995,38,118,150,202,204, 233,258,268, 269,209,620,522,553 564,661, 752,876,906, 960,982 ,989,1024, 11
22 “MyDemo Tablel 10" Statalde”,” AL™,6) = $zwc(A02,7997 107 717,219,281 788,325,328 411 461 737 768,777,787 793 874,849 857 855 864,969, 1071, 1188,
23: “MyDemo.Tablel1("Stataldx”™,” AL7,7) = $zwc(405,7997,95,179,157,163,264,300,317,349, 382, 402 518,555,577 ,579, 624,669, 746,812, 861,863,929, 940,944
24: “HyDemo . Tablel 17 State [de™." ALT.8) = $zwe (405, 799380, 136,141,242 263,521 545 585 657, 703,731,736, 756, 760 816,904 916,838, 1024 1145 1283 1357
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State,Gender
1 “MyDemo-TablelI("StateGenderId=","JAK™,” F7J700108) " f'690-69-8268"
- A | " 14 “MyDemo.TablelI("StateGenderIds™, "JAK™,” F"700348) "921-63-1402"
\Y 35 “MWyDemo.TahlelI(“StateGenderIds”,“JAK” “|T00489) 040-58-5202"
#%E@?K{q:d)gl Jb 4 “MyDemo.TablelI("StateGenderld 700633 788-80-2475"
=1 N = AL — . 52 “MyDeno.TaklelI("StateGenderld "§701093) "915-45-1820"
:'%Dl’zéngiﬁé\ ;F%(LE?}J LH “WyDemo.TahlelI(“StateGenderld "§i01155] 237-44-320227
7 “MWyDemo.TahlelI(“StateGenderld "§701327) "636-38-2501"
selec rom mydemo. tab el w\herelstate = 'MA Ianrlgender = ‘F'I i “MyDemo.TahlelI({"StateGenderldx",”] "fmi33z) 01-3-9933"
i “MyDemo.TablelI("StateGenderIdx™," 701339) = $1b("" J'7368-53-7958"
10z “MWyDemo.TahlelI("StateGenderldx”,”| “yroisot) = $1b(7" ' 740-70-1480"
1 “MyDemo.TablelI("StateGenderIds™,” i [LEARE-D = 31 (77 Ja32-37-1121"
12: “MyDemo.TablelI("StateGenderldx™,” "f70z179) = $1b(7” J'853-83-8177"
13 “MWyDemo.TahlelI(“StateGenderdx™,”| “yrozien) = $Ib("" 'B21-84-2866"
14 “MWyDemo.TahlelI("StateGenderldx”,”| "§702233) = $1b(”" f'230-88-5575"
15: “MyDemo-TablelI("StateGenderldx”,” "f702671) =41 (77 F274-14-1823"
LY “MyDemo.TablelI("StateGenderIds”,” 02676 = 1 (" J'578-78-2918"
17 “MWyDemo.TahlelI(“StateGenderldx”,”| “|702689) = $1b(”" " 495-78-4485"
T8 1000 1Ty 0017 ¥ 2016 J0—/ UL®E ST F v 1E 18: “WyDemo.TablelI("StateGenderd “jr0zant) = 31b("” f182-50-3646"
7.2014-06-00 18 26:50.207 195 “WyDemo.Taklell("StateGenderld o ERED = 416077 f1a3-21-33007
20: “WyDemo.TahlelI(“StateGenderld "§703313} = $1b("" §'480-38-5964"
1 “MyDemo.TablelI("StateGenderld "|703495) = 16 (7" J'939-26-7395"
b @i “WyDens.Tablel1["StateGenderldx”,” d [ELER = §16(7" F524-30-39347
527-82-7200 i<H “MyDemo.TablelI("StateGenderIdx™," 703885) = b (7" J'220-57-4958"
916.35.9340 21 “MyDeno.Tablel1["StateGenderldx”,] ~f703803) B 814-78-2745"
= 262 “MyDemo-TablelI("StateGenderldx”,” "|703975) = 984-22-1754"
820-11:4079 6 “MyDews.Tahlell("StateGenderldx”,”] “fogsey = "365-57-7619"
157-80-6173 27 “MWyDemo.TahlelI(“StateGenderdx™,”| §703887) = "289-70-7072"
023.06-7025 28: “MyDemo.TablelI("StateGenderIds”,” “frn4nzn) = " T18-64-4881"
QoA 115 29: “MyDemo.TahlelI("StateGenderldx”,”| ~ 704056 = " J'984-31-5955"
10
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SQLEATRFHET
%SYS.PTools.SQLStats

« SQLEEDL AV Y RPOIL—F>&22)AILUZOBI®, v a Rk - T U(C,
SELECTX DER1TH;fHE (CRA T DHfist B INET 21— R LMK T D

o J— POAERS. INET Dt OFAL NIV ZRIRTE S,

o B> TWVWBOIY, J0O0—)ULEHBOSBHIAZWVWITUEBETES,

« IFOEUEZEET: Global Refs, Commands Executed, Time, RowCount, 27T DET
[E]£5.

* %SYS_PTools.SQLStatView T. I N TDEBEZERTED,
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DITYUIND # =2 At DINEE

« BIER—A)L : [ AT A]=[SQLEITHRETIER]
- $SYSTEM.SQL.SetSQLStats() L < (& $SYSTEM.SQL.SetSQLStatsJob()

Mern LjEw| e L » SOL WISV
SOL ETENI o= I F— L7~ 7 MYSAMPLE X
S SR Engingars {71507 ENSTEST -
EETETR SOL FEITHHRETHRE

P LR LT, Frio ST S MBI AT E T,

| FI/ATFORHIFTISRESRILE, |

O e B

S0, AREHNI UERLL

n & Close TIREMIBSIERT S

Pa IR TR AT S
SOL BRRF —DEQE T 21012, MEAPERBIL TOTVELASMILTBLTIBYET .
L=FLPISAITEENS soL ORHFLFRSL, TNSOA-F L LISAET A LTSRS ET.
HDBC EN A F 208 0L 1220 T, Srl el OB T NETATT.
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DTIINT A =2 Xffist DUNEE
FrySa R JTUCRERADI— RMEDHAENS

#OAf irst

; as| MODE 7o
sibtbursorlatadih] =3 fclass ety Plools, SUlstats). Start ( MYSAMPLE Fon, URSU 21 <)
ursorUatadib)= ¢

k1 s [%%0ursorDatad(6) =50 "MyDemo. Table1D(i#¥CursorDatad(8)), 17«

I i%2Cursorfatad(6)="" g #0AmBdun+<

s i#aCursorDatad(7)=$2( "MyDemo. Tab|e1D(i#¥CursorDatad(6))) s i¥¥CursorDatad(8)=$le(i¥#¥CursorDa:
goto:$zul115,2)=0 #0AnBuncommitteds

if $zull15,2)=1 {«

" lock +"MyDemo. Table1D($e (i%%CursorDatad(6), 7| [ ™, 170475 §zu(115,4) <

Cit Bt { set i#KCursorDatad(4)=$rame("MyDemo. TablelD(Sp (i #¥CursorDatad(6), |7, 1)) _"#7"51"™
* else { s SOLCODE=-114,%mse="Unable to acquire shared lock on table MvDemo.Tablel for RowlD -
o

; as| MODY 3+
d: i#4CursorDatad(5)=3 ##class(¥SYS.PTools. S0LStats). Start ("MYSAMPLE™, $zn, "ORS0”,3) <
i i%2Cursorfatad(6)’="", $d( "MyDemo. Table1D(i 3% CursorDatad(6)) ) «

e ¥

ZE i%%CursorDatad(5)(C. #RETIBHRINEREDEN Y hEnNTUWS
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DTIINT A =2 XffiaTDUEE
st BRI

riaNife SOL TiTeyEat s

HF®5 - M2 S0L KHIRERUT < TOI VDN ETANTOET, | TSI ORENIAS T
o EATIR10% RN - s I WD SELECT * FROM mysame tasie! WHERE stste = 7
. g EAE TR RSC—TLE PR P
-7 L - e a5 e -
CacheSyRRatsdTy SULalD 1 L3 ol I3 00w I TELAT
SsgeqMVSAIFLE =21 ORSD 7w 17 WES  0034R r
WEQROMYSAUFLE Cs31  ORS0 il » 105 00243 e
HagkaMVSAUFLEcl+1  ORSD i A 2~:- 4000133 gt
» WEQkQMYSAUFLECHEY  ORSD ERTTT 1999821 13572890 299309 11l T5mE

SELECT » FRON wydess . labiel WHERE state = 7

XAk = 0060612

« Read master map MyDems Table! [DKEY, looping on 1D
« For each row.

Culput the row.
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NEDBNA 2T Y IRAPORERA 2TV IREERT

ZON=IDA T EBRALT, AT e AR TS L= ELE 2 —LET,
SGLRDHT
Cached Query
Class Method
Class Query
Reubne

LAF LT FEET? (%", DeepSee® HS® Ens”)
Ak=-THR
=

Lokt = F@A i F SR
AT oI HRIAR
» F—JILAF v ETIT)
BTy DARERTEOTY)
JOIN AT 2203 T)

=P 4LR: 0 BAOR: 0
TR e F YL

BE4 (-U 111

o1

Schemabame TabieName Typs ClassHoutine Name  ModukoName

COA=DNA LA EERLT, AT eI T I LR ELE AL ET,
SOL T b

Cached Guery 5
Class Mathod 209
Class Query %62
Routine 1

AT LPLUESL? (%, DeepSee” HS", Ens®)

2% -7ER
H
L= HOA o a s EWIR
T o0 AFRTR
F—ANaAF ¢ ETIOLY
—W( Ty PAEERT 20T
® JOIN (-1 F » D23

Map Type  Ext]
MyDoma Table1 Cathed Qusty %sqicq MYSAMPLE ¢is2 8 mMaster map et o BATE: 1000 T I 111 o1
MiDema Tabled  Cached Ouary %salcaMYSAMPLE dis3 B master map SO DA LY
» MyDeme Tabiel  Cathed Query %sqlcgMYSAMPLE 485 8 master map s Ll
WD Tstlel  Routine CacheSqiStalsaTs B master mag SchemaName TableN L Flag
s MyDema Tabled State
MyDeme Tabl2 State
16
You’ll make breakthroughs
I ~
.
T T35
select * from pydeno.tahlel where state = "MA" and gender = 'F’ Q
Z]
ETISUANTFICRESNET:
T
select * from mydeno.tablel where state = 'MA' and gender = 'F’

StatedEw hW I TR D

FB3 IR = 3273888

NRAIIY T —TUIH'5

= Foreach row.

l Read bitmap index wDemo.Tab\e‘l Stateldx, using the given %SQLUPPER(State), and looping on 1D I

Read master map MyDemo.Table1.IDKEY, using the given idkey value
Output the row.

GenderzFxTwvo
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o1V - T35

StateEw hw T &
GenderEw bwTD
ANDTH D

18
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o

select # from mydemo.tablel where state = M4’ and gender = 'F’

EIFSUH TR TSNS T
HL)3CTFH

select * from mydemo.tablel where state = "MA" and zender = °F’

ABFFOAR = 2976839

o} Generate a stream of idkey values using the multi-index combination:

((bitmap index MyDemo.Table1.Stateldx) INTERSECT (bitmap index MyDemo.Table 1.Genderldx))

T

Read master map MyDemo.Table 1.IDKEY, using the given idkey value.
Qutput the row.

INTERSYSTEMS
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o1V - TS5

MRETIBIRIC K DL

AL BAfR 0 | MEE AU ] 6o
SELECT * FROM mydamo  tabla! WHERE state = 7 AND gender = 7
N—F P, T FH ERYO0-N Fhov EBE
[ P % wF I
= O e 20d 43 OG0 T =
= Ssgleg MYSAMPLE cls? 1 QRS0 2 100 2022 89123 05093 I FSUR
%sgcqg MYSAMPLE clsT1 QRSO 3 17 4BATTET 240567 40452 |
o o €1 nono weis =
i = SEAR o0 | MRS Y T e
sgleq MYSA SELECT * FROM mydemo _ table! WHERE state = 7 AND gendur = 7
. " W T Tl
L=Fr =i BE

19

QRS0

%sacq MYSAMPLE cls2.1
g s X 7

%sclegMYSAMPLE clsT.1  QREQ 3 1T 4GATT.6T 24318067 40452 1 DTINFH]

Haglcg MYSAMPLE clsd 1 QRS0 45 6T L] 51 00008 248

%egcqMYSAMPLEchS.1 QRSO 3 233 §1 125033 00076 Inig SELECT ® FROW wydewo . tshlel VHERE state = 7 AMD gder = 7

3 1001

| |

tETaak = 3273888
bal References =

Time in Module M Module Execution C
K mmands Executec 0,263 Numbser of Rows = 1,001
= Read bitmap index MyDemo Table1 Statekdx, using the given %SQLUPPER{State), and

looping on D

AAIN = 0.1

[stat

= Foreach row

Read master map MyDemo Table1/DKEY. using the given idkey value.
Outpad the row

10
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_____________ Youwllmakebreakthroughs |
OTY - T5>
BEA DT VIR EDHER

Index StateGenderldx On (State, Gender);

<=gw4A 0 AR 00 | MR i Il & -
. N SELECT * FROM mydema . table1 WHERE state = 7 AND gender = 7
PR h, XN FHROF 1 FHOT TR
< ’ BER T L¥E wF m

Sesglog MYSAMPLE chs2 1 3N9 8IST Rz
Y EIs6 1 43, T

“asglcg MYSAMPLE clsT 1 AGOTT 6T 24310967 40452
Saglcq MYSAMPLE clsl 1 QRs0 45 &7 0 51 00008 (148
tesgleg MYSAMPLE cls8 1 QRSO 3 23 $1 125033 00076

SELECT * FROM mydemo - tablel WHERE state = 7 AND gender = 7

TEHaAr = 3068328

15 Ex 83,757 5= 1,001
= Read index map MyDemo. Table1 StateGenderidy, using the given %SQLUPPER(State)
and %SQLUPPER|Gender), and looping on D,

= For each row:

Read master map MyDemo Table1 IDKEY, using the given idkey value.
Cutput the row.

INTERSYSTEMS

20

(&%)
L DEREOBEWNEEEFEY by THER

ETF@F Faiod soL Gt ES L ~ TodoumiilifErdh Tol 4. | 5 -FLoRBais

A=A |0 BAGR 1020 | mEE -y Il ime
P I Jﬂg FHiIF :ﬁg:’ﬂh“w v
EactieEyiSEITa8 SOEStsl T ST S T [REIRTE B LFOT— LI SOL SEHEEE ST T A TOI TUDREIFERah Tk v,
CacheSqlSklsATH8 SoLSts0 1 a7 13507 237701 1RASA [ T
Ssgioq MYSAMPLE cls 1.1 1A 1 ] 32080 9ad0853 72563 iE AETHAA Cea S R Il o
Ssgioq MYSAMPLE cls2 1 1A 20893405 SOTOTLS 214070372 1330958 [Vi§ 7 LeFw A §ﬁ|§l 2151 FRHHO-1LE ;Fﬁ:v) ;iﬁ;ﬁ
Ssgioq MYSAMPLE cls3 1 aRs0 1 2714 sT257 00332 iR =
Segioq HYSANPLE clsf 1 P ' r e e CacheSqiStats4738 SaLstatsd 1 e737 13507 337701 18578 il
%S 0o MYSAMPLE 18111 a9l e . A CacheSqlStats5798 SaLstasd 16737 13507 337701 18656

» P ot s R o R N P ST

StateEw hY W & GenderEw hw S State BED1>FT VIR
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ODTUDF1——>7

TuneTable1—7+« U5+

» TuneTableld. T—TJILDEFT—INST—TILDHA XX, F—HD¥FEZ LKL,
DTV - TSUEMDTERDINSGA—SIETET D,

+ $SYSTEM.SQL.TuneTable() OX> R, UL (& BER—FILNSELT

s EF—HINEFET DIRETEIT

» TuneTableDfERE T I R— MU, MDIRE(CA > /R— NI DT EEAIEE

¢« J\SA—=4
— EXTENTSIZE : 7—JILICEEND T —HFDITE
- SEL)ECTIVITY: T4 =)L RDEZIEEIT D ETEIREINDITDEEG (HRITRS50%7%
— BLOCKCOUNT: &<wf(Master, Index1, ---)J O %%
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OTIUDF1——_>7

[9MUE] DSELECTIVITY
y MyDemo.Table1 S

»dT1—ILRT, '
RELRD DHBDIEZIRL

T Fa - FILOF-REEEL T IVAT M AT F AT EEN B, B
wOND U HRETELET .,

BDHFITE, State="MADEIRD33%

TDMDIEDSELECTIVITY=1.37% /R s

HIAEOT —FINOIIZAT - AX: 999402 G kel aEtt)

DSRERMRIEICRD:

A= FH A [z0 BkfTE: 1000 BE:5 |- 1] LRl
2-LFE O ERE B ShEOERE  ShiE
Gender 50.0000%
D 1 RowlD field
SSN 1
¥__classname 0.0023%  Hidden field 99.9767% <Mull>

INTERSYSTEMS
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« JOINODIIER

o« 2T W ADEIR
- HJOTU

« UNION / OR

o A3E(E. SQLTEN2KTE. Caché Object ScriptT:-

INTERSYSTEMS
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(&%) 9JoOTV

SELECT g.city, t.month, AVG(s.profit) FROM geog g, sales s, time t
WHERE
s.gid = g.gid AND s.tid = t.tid AND
s.pid NOT EXISTS (SELECT p.pid FROM products p
WHERE s.pid = p.pid AND p.color = 'Pink'")
GROUP BY g.city, t.month;

« HJOT UM, salesT—TILICEEND p.pidDETIFHEDIRESN D ATEE

INTERSYSTEMS
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You’ll make breakthroughs
~
E>~

* %ALLINDEX - JOINEOTRHDFT—TILICH LT, BAHBEJEERIRTDOA>FT VIR
Z{EAT D, WHEREAIIC%NOINDEXZETE LT, BARII(CHIIN 215 ERIHE,

« %NOFLATTEN - BT T UDFROMA(CHEEL T, BT OTUZR"AA > OT)" D%
HFCERT D EZINET D,

« %NOSVSO - - HJUTIUDFROMAIICIEFE L T. “Set-Valued Subquery
OptimizationZ#1lE 93, SVSO: [NOT] EXIST E£/=(Z[NOT] IN BT O DEMHFH
5, —BA>FTYVIRBERUT. "AA2OT VU DEMIEEICEMRT D,

« %NOUNIONOROPT - OR & 9 J T U TOUNION ZH#i(C K DmEbZ it IS,

« %NOTOPOPT - TOP --- ORDER BYICHUWT. BR¥IDIT\DEEZERT dmELZE
#HIEL. 2HOBRT Y NESEEZE5ET D, INTERSYSTEMS

14



InterSystems Symposia 2014

You’ll make breakthroughs
~
E> bk

%FIRSTTABLE - 8 Ufc5—J )L ZRA)ICIOINT B,

* %FULL - IXRTODIOINIEZEEL. B#ERTS>ZE8HT D (O /ILERAAR<
U%)o X |\7 Fjlj:/—D‘VW@OIUU&TEWJU%@D\‘@50

* %IGNOREINDEX - 8 SNz A > 5w I RZEDIRN,
* %INORDER - FROMAJICHEE =N —TJILDIEFTIOING .
* %STARTTABLE - FROMAID&RFIDT—TILNSIOINT B,

* %NOINDEX -#§%E UTZWHEREAICH LT, > T v OREMA LA,
INTERSYSTEMS
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2J0—)ULZHIC(E. 64000470 DEY MIEFEND.

#I8KBZ 58D,

11THIBR T2 &, 1OEY hZOICEET D,

IRTOEY MAOCRBNZE. ZD [Fy 2T (FBERL,

RFEEIT, COXDIRINRTHOD [Fr>o] o5E. 1OEY bR,

CDEIR0D [Fr>T] (F. EvV AV TOINRTUHEICDWTIEAFERD.

INTERSYSTEMS
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® & & @ 5 =

VYT A2FT VIR

"My Demo .
“MyDema .
“MyDema .
“MyDema .
"MyDemo .
"My Demo.
“MyDema .
“MyDema .
“MyDema .
“MyDemo.
"MyDemo.
“MyDema .
“MyDema .
“MyDema .
“MyDemo.
"My Demo .
“MyDema .
“MyDema .
“MyDema .
“MyDemo .
"MyDemo.
“MyDemo .
“MyDema .
“MyDema .

Tablel (" Stataldx","”
Tablal1{ " Statald:",”
Tablel1("Stateldx”,”
Tablel (" Statelde™,”
Tablel1("Statelds™,”
Tablel1("Stateldx",”
Tablal1("Stataldx”,”
Tablel1("Stateldx",”
Tablel1("Statelds”,”
lablell("Statelds™,”
TablelI("Statelds™,”
Tablal1{ " Statald:",”
Tablel1("Stataldx",”
Tablel (" Statelde™,”
Tablell("Statelds”,”
Tablel1("Stateldx",”
Tablal1("Stataldx”,”
Tablel1("Stataldx",”
Tablel1("Statelds”,”
Tablell("Statelds™,”
TablelI("Statelds™,”
Tablel1{ Stataldx",”
Tablall("Stataldx”,”
Tablel (" Statelde™,”

K", 1)
AKT,7)
AK".3)
AT, 4)
AK",5)
AK”.6)
A7)
AT .8)
AK".9)

;]001000100 --------------- 10011 (64000Ew k)

= $zwc (405, 7998 ,37, 42 ,66,69,95,117,154, 198, 298,375,415, 436, 467 562,567,691 627,713 ,953,971.,1003,1202, 1242,
= $zwc (406 9000, 40,48 53,81 140, 201,213,241, 258,344 470,527 507,588 665,645 903 1106, 116712041212 ,1296 1
= Bzwc(402,7999,8,42,46,59,117,157, 210,266,336, 440,475 ,531,619,644,646 671,721,782, 786, 789,801,930, 970,987
= Bowc(405,7990,252,315, 444,488,608 ,612,702,703, 705,720,868, 1115,1129,1222,1274,1345, 1305, 1399,1516,1537.1
= $zwe (07,7995, 44,247,250,251 268, 797,304,337 , 482,502 531,539,569 ,625 661,674,720, 733, 876,846,847 , 870, 967
= $zwc (401,799 ,13,30,60,202,217 225,257 264,274,299 421 456,555 576,677 653 663,791 603,823 852,877 8799
= fizwe (402, 7996, 75, 205, 270,266,315 952,357 443, 454, 469,484,497 531 564,580,602, 755, 776,1154,1184,1207 1223

AKT, 100 = Bzwe(407,8000,29,129,181,193,268,278,310,312, 392,408, 410,437, 463,477,548, 671,672,794 ,912,1068, 10841209,
AK",11) = Bzwc(402,8000,73,78,262,338,362, 410,422 ,513,528,611,757, 802,939,976, 1046, 1067, 1127 ,1179,1242,1262,1259,1
AKT,17) = $zwe(403,7999,14,15,70,56, 127,381,449, 469,490,511 515,516,670, 716,748,779, 787,704 , B89, 935,988,991, 1030, 1
MK 13) = $zwc(400,7993 8,28 ,86,155,258,270,310,332 448, 473,494 530 625 673,786, 1127, 1227, 1253, 1342, 1368, 1457, 1500
ART 147 = Bzwc (402, 7995 61 63,306,371 ,402, 440 592 606,629, 771,847 880,940 955 87110331065, 1205, 12401354 ,1380,14
AKT,19) = Bzwe(403,7998,7,110,130,171,317, 463, 464,553, 669,572,628, 662, 733,736, 77, 807,817,818 ,826,1066,1149, 1157 1
AR, 16) = Bawc(401,6006,23,60,95,141,186,212,256,286, 361,391,400, 433 503,534,545 561,623,688, 727,767, 1011, 1062, 110

A1)
A7)
AL".3)
AL, 40
AL".5)
ALT,B)
A7)
A8

= $zwc(406,7981,37,104, 216,227,365, 398, 432,487 553,558,637 663,677,809, 943, 1020, 1030, 1081, 1234,1252,1313,1
= $zwe (401, 7996, 73, 43,128,156, 170, 708,271,327 357 394, 479 469 556 560,508 636 671 680,741,748 871 981, 1004
= izwe (403, 7998 36,129,145, 148,209,263, 416,425,431 474, 475 506 506,672,703, 707 727, 740,843,903 858 .1015,10
= $zwe (400,9000,106, 281,300,345, 601,640,649, 785,813,805, 932,893,1013,1016,1029, 1037, 1060, 1047, 1088,1193,12
= Bzwc(406,7995,38,118,150,202,204, 233,266, 268, 269,209,520, 622,553,564, 661,752,876, 906, 960,982 ,989,1024, 11
= Frwe (AP, 7997 107 217,219,281 788,325,328 411 461 737 768 777,782 793 874,849 857 855 864,969, 1071, 1188,
= $zwc(405,7997,95,179, 157, 163,264 ,300,317,349, 382, 402 518,555,577 ,579, 624,669,746, 812, 861,863,929, 940,944
= $zwe(406h 7993 80,136,141 242 263,521 bab B85 657, 003,731,736, /96 780 816 004 916 839, 1024 1145 1283 1357
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Ev NI FTVIR
QEHDDF+v >

i “MyDemo Table11("Statelds”,” A1) _|000000000 --------------- 000000 (64000Ew )

? “MyDemo Tablal 1" Statalde™ " AK™,7) = Tewe (AU, 7997, 15, 197,703,775, 750, 777,387, 567, AT9, 07 1,613, 771, 794,547, Bed, 904, 050, 579, T0aT, 1184, 1719, 1790
3 “MyDemo.Tablel1(™Stateldk”,” AK™,3) = $zwc(d05, 7995 37 42 66,69 95,117,154, 198,286,375, 415,436, 487 562 667 681 627,713,963 471 ,1003,1202, 1242,
4 “Mylemo Tablel 10 Statelde™,” 407,40 = $zwe(406,8000,40, 48 53 81 140,201 213,241 208,344 470 527 HB7 588 685 845 903 1106 1167,1204 1212 1286 1
5: “MyDemo.Tablel1("Stateldx”™,” AK",5) = Bzwc(402,7999,8,42,46,59,117,157,210,266,336, 440,475,531 619,644,646 671,721,782, 786, 789,801 ,930,970,987
]
1
il

“WyDemo.Tablel 1 (" Statelds™,” AK",6) = Bawc(405,7990,2562, 315, 444,488 ,608,612,702,703, 705,720,868, 1115,1129,1222,1274,1345, 1305, 1399,1516,1537.1
“MyDemo.Tablall("Stataldx”,” AK™,7) = $zwc(407,7995,44,247,250,251,268, 797,304,337, 482,502 531,539,569, 625 661,674,720, 735, 876,846,847 , 870, 967

: “WyDemo Tablel1("Stateldk”,” AK™.8) = $zwc(401,7991,13,30,60,202,217 225,257 264,274,299, 42| 456,555 576 577 653 663,791 803,823 862,877 ,879.9
9: “MyDemo. Tablel 1 ("Stateldk”™,” AK™.9) = Bzwc(402, 7996, 75, 235,270,286, 315,352,367, 443, 454, 469,494 497 531 564,580,602, 755, 776,1154,1184,1207 1223

To: “MyDemo. Tablel 10 State[de™,” AK™, 100 = $awc(407,8000,29,128,181,193,268,278,310,312, 392,408,410, 437,463,477 548,671,672, 794 ,912,1058,1084, 1209,
1 “MyDemo.Tablel1("Stateldx™,” AK",11) = $zwc(402,8000,75,78,252,338, 352,410,422 513,528,611 ,757 802,939,976, 1046, 1067 ,1127 1179, 12421252 12691
17: “WyDema.Tablal 1("Stataldc”,” AK™,12) = $zwc(403,7999,14,15,20,56, 197,381,449, 469,490, 511,515,516,670,716,748, 779,787,794 , 889, 935,938,991, 1030, 1
13: “WyDemo.Tablal1("Stataldx”.” AK™,13) = $zwc(400,7993 5,28 86,155,258, 270,310,332 448,473,494 539 625 673,786, 11271227, 1253, 1342, 1368, 1457, 1500
14: “MyDemo . Tablel 17 State [de™ " AKT 140 = $zwe (402, 7995 61 63,306,371, 402,440,592 606 629, 771,847 880,940,955 977, 1033,1095 1205,1240,1354 ,1300,14
15: “MyDemo.Tablel1("Statelds”,” AK™,19) = $zwc(403,7998,7,110,130,171,317, 463, 464,553 569,572,628 ,662, 733, 736, 775,807,817,818,826,1066,1149,11%7 1
16: “MyDemo.Tablel (" Stateld<™,” AK",16) = Rowc(401 5006 (0,95, 141,186 212 266 286 361,301,400, 423 503 634 646 B61.623 688 777 767 1011 1062110
17 “MyDemo.Tablall("Stataldx”™,” AL",1) :|000000000 --------------- 000000 (64000Ew ) |I
18: “Wylema . Tablal 10 Statalde”,” AL™.2) = Frwetanm.roam, 75,09, 120, 100, 170, 70, 77T, 57 7 50T - 590, 779, A3, T, SO, 590, T, 07 T, BT, 7T, 70, 67 T, 96T, T4
19: “MyDemo. Tablel 1" State [dh”™,” ALT,3) = Szwe(403, 7998 36,128,145, 148,208,263, 416,425,430 474,475 506 506 672,703,707 727,740,843 903,958, 101510
20: “MyDemo.Tablel 10 State[dx™,” AL, 4) = $zwe(400,8000,108, 281,300,345 601,640,649, 765,813,955 ,032,863,1013,1016,1029,1037,1060,1087,1088,1193,12
2 "WyDemo.Tablel1{"Stateld<™,” AL",5) = $zwc(406,7995,38,118,150,202,204,233,268, 268,269,299 ,520,522 553,664, 661,752,876, 005,960,982 ,089,1024,11
27: “MyDemo.Tablel 10" Stataldx™,” AL™,B) = $zwc(407,7997 107 717,219,281 788,375,328 411, 461,737,768, 777,787 793,874,849 857  BRG 864,969, 1071, 1188,
23: “MyDema.Tablal1("Stataldx”,” AL™,7) = $zwc(405,7997,95,129,157,163,264,300,317,349, 382,402 518,565,577 579,624 689,746,812 861,863,929, 940,944
24: “Mylemo . Tablel 10 Statelde™,” AL7,8) = $zwe(d05, 7993 80,136 141,242 263,521 bab bBb 657 703,731,736, /96 780 816,004 916 838, 10241145 12683 ,1357
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Ev MY IEMELI—FT+ VT~
%SYS.Maint.Bitmap
 Cache 2014.20D%t48E

o BEHDS AT ATHEEE
« BEv b ITEEME UL IE. RAEBRFv > U%HIR
e XVw R

— d ##class(%SYS.Maint.Bitmap).Namespace("Samples",1,1,"2014-01-17 09:00:00")
— d ##class(%SYS.Maint.Bitmap).OneClass("BitMap.Test",1,1)

INTERSYSTEMS
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Ew hw T EHROH

SAMPLES>d ##class(GS.Compact).Populate(1000000)
Global - GS.Compactl Blocks - 34 Bytes - 250,901
1. DELETE FROM GS.Compact WHERE ID < 750000
Global - GS.Compactl Blocks - 46 Bytes - 344,747
SAMPLES>d ##class(%SYS.Maint.Bitmap).OneClass("GS.Compact”,1,1)
Class: GS.Compact Start Time: 2014-03-13 14:45:29
Global: "GS.Compactl("$Compact”) was compressed: 93.87 %
Global: "GS.Compactl("Genderldx") was compressed: 70.48 %

Compression time in seconds: 0

Global - GS.Compactl Blocks - 12 Bytes - 80,066
INTERSYSTEMS

You’ll make breakthroughs

INTERSYSTEMS ~ 7>7 > 2 %iem - missosmie

18



InterSystems Symposia 2014

Ry s A >FES "
BEIPDS AT ACA TV IRZEINT D
s TP RXFTALCA T VIORZBINT DIV DHDHERENSD D
— JTUNBWTIRLIRD
- A>T VO XDBEEC(IFEHNMND
- A9 A LADRHE

« IRy N A>FFI2T"EITNSDORIBEZRRRT D
- ATV ORENKFCE. ITUEBR
- AT VO RDEEEERIC
- 1Y@ RTLZMGENICERTED

o 2 DR
- YV T OEIRE - RE]DRE
- B 2Ty U B
INTERSYSTEMS

N T OEIRE] - RO]ZERET D

$SYSTEM.SQL.SetMapSelectability()
« A)ASIC, BEADTVIREEASED

« BE D ERFRIERZ LI T D& BEPDA 2TV IRXZFRIFTED

« INSERT, UPDATE, DELETET. -1 >7 v XIIRIHIARRECHRIZND

INTERSYSTEMS
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ATV IRZEEZRICIERTD
#TUUVAPI

« FTLL\IS X %library.IndexBuilder
— ¥FREE DI (CHkERT D

« J{5 X—4: INDEXBUILDERFILTER
- OSX(TEBMUT, HLWAZTYIRBEIEETD

» API:
— Do ##class(Package.Class).%ConstructIndicesParallel()

INTERSYSTEMS

A>T VIR EERICHEERT D
% ConstructIndicesParallel

« AT VIRDEEC, BRO>3T=ZFIRAT 3.

s 12T WVIRDIBEWREIRBIDDEHFEZIEE CED.
— FTUVME(EA > T W IR T BHREHIRN

- SY—FIVEOFFICTBTELED, A>TV IRBRORE— REHLEEEZ TN
T3,

INTERSYSTEMS
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BB RT LAANDEFLWA > T DI RDENN

2014.10D%5
1. 95 ADR—)\—20SX(CZ%Library.IndexBuilderzi&fl
2. INDEXBUILDERFILTER/\S XA —5%& = X (BN
3. 4257V R%ZEN
4. ZDOXw T DselectabilityZz0(C

— W $SYSTEM.SQL.SetMapSelectability(0Z 54,1 > 7w X4,0)
5. d2)\AI)L
6. 127 W IR EEE
7. CDOX W T DselectabilityZz1(C

— W $SYSTEM.SQL.SetMapSelectability(F7 5 X&,1 > 7w I RX4%,1)
8. BO>/\AIJL

« COFE(E%Dictionary.ClassDefinitionz > T, 005 AKICEITRIAE
INTERSYSTEMS

TRy s A >FFS D T"DIFER
2014.27TC(&
1. %BuildIndices()*. %IndexBuilderd#ge s = (FHx <

2. %IndexBuildero = X dfikEY>, INDEXBUILDERFILTER/ (S X —4& DENFHAETSR
<7123

INTERSYSTEMS
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TOMDEFIHEEE (2014.1)

« Unified trigger
- SQL hU A —(Insert/Update/Delete)?’. Caché Object?77 7 LRIEATEERITESND.
- %0n~ AV RFE|EHmEH/R— hEnd.,

 INSERT or UPDATE
— INSERT OR UPDATEX (&, L O— RHAFIEURVBE(IXINSERT. fF1E9 D& (ZUPDATE
EEBROBEEIT D,
- LO—ROHFEF TV OE Uniqued—I(CKBHtENns,

INTERSYSTEMS

TOMDEFEEE (2014.1)

» Push Subquery Conditions into UNION Legs

SELECT Name,Age FROM
(SELECT Name,Age FROM Sample.Person
UNION SELECT Name,Age FROM Sample.Employee)
WHERE Age IN (SELECT TOP 5 Age FROM Sample.Employee WHERE Age>55 ORDER BY Age)

INTERSYSTEMS
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INSUIL OV

— %PARALLEL
SELECT SUM(amountofsale) FROM %PARALLEL holefoods.salestransaction
Query Plan (Relative cost = 3560400)
Call module B.
Output the row.
module B
Read master map HoleFoods.SalesTransaction.IDKEY, looping on ID. For each row:
Read master map HoleFoods.SalesTransaction.IDKEY, looping on ID.
For each row:
Send query to a separate process, piping results to temp-file A:
SELECT sum(T1.AmountOfSale) FROM %NOPARALLEL HoleFoods.SalesTransaction T1
WHERE T1.ID<=?
Send query to a separate process, piping results to temp-file A:
SELECT sum(T1.AmountOfSale) FROM %NOPARALLEL HoleFoods.SalesTransaction T1
WHERE T1.ID>? AND T1.ID<=?
Send query to a separate process, piping results to temp-file A:
SELECT sum(T1.AmountOfSale) FROM %NOPARALLEL HoleFoods.SalesTransaction T1
WHERE T1.ID>? AND T1.ID<=?
Send query to a separate process, piping results to temp-file A:
SELECT sum(T1.AmountOfSale) FROM %NOPARALLEL HoleFoods.SalesTransaction T1
WHERE T1.I1D>?
Read temp-file A, looping on a counter.
For each row:
Accumulate the sum([value]).

INTERSYSTEMS
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