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SAS SFREDHERAI

SAS SEDEXRRIDHE

SAS TI&.SAS EEEEZDEXF T 1 AVMIEBORAZFALTLET, 2hD
DIRANZKY . SASEXDERERFHEICEATEET FAE. ROEHIZH
BINET,

BX DI —F N,

BXOBRESR

A ILIREA

HSXF

SAS AT SVENETFAILDSHR

EEERDZCTIE, EDEXDBRERIIF—T—FEIBDOERINFTT, +
—I—FDOHBERBEFEERERLHYET . T F—T—RIFSHIHCERESR
LHYFT,

F—g—f

TOUSLDEREEICHERTSHSAS SBERATT . F—T7—FIXUTIILT
HY. BE. BXOEBEOHETY, CALL L—FUTlE,. ZIID 2 DOHEEN
F—0—FTY,

KD SAS BEXDHITIE, BXDRVDEIELAFT—T—FTT,

CHAR (string, position)

CALL RANBIN (seed, n, p, x);

ALTER (alter-password)

BEST w.

REMOVE <data-set-name>

ROBFITIE, CALL L—F U DTRAD 2 DDEENF—T—FTY,

CALL RANBIN(seed, n, p, x)

BIMAGLT 1 DOF—T—FMSHEREINS SAS RAT— AV MEXEHYET,

DO;
... S48 code ...

END:;
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RELILFER

22DF=T—FEOVTIN | DDEENRELGVAT LA T IVELHYE
ERS
DUPLEX | NODUPLEX

ClE:
BEEH. XEEH. TH. KOVTIAHTT, 518K, F—T—FIZFH<H., ¥
—J—RFDRADEEIHEET ., SAS TlE. BIHZFRALT. EEEZZTNIEL
F9, 5 HANBENBEIA T avDBEEHYET BT . AT aon
BlEIZ[EMNEMNSIHFITONET,

ROEFITIE, string & position B’F—T—K CHAR [Z#EFET . ShoD 5 HE.
CHAR BA#IDRIEFIHTY .
CHAR (string, position)

BB EICEDIEESNTE T, RDHBID SAS O—F Tl&., 5IH string DIEELT
'summer'., 5|%{ position DEELT 4 HEE SN TLVET , x=char (' summer’,
4);

ROBITIX. string & substring | AT TT DY, modifiers & startpos |$F T
IVD5IHTY,

FIND(string, substring <,modifiers> <,startpos>

2 BE.SAS FXaAUDY T ILa—FiF, INXFEOBEERIAMEFERALT
REESNFET, a—FDERIZIE. KXFD, INFH, KXFENMNXFO@mADL
FRTEET,

SAS X DFRBAICEASNDIRZAIVHANICIZ, KXFKRF, KXF. fEDRA
LEFENFT,

RKXEFEKF
BEMEZORT— ARG ED SAS F—T—KZRLET . ROFITIX, +—7
—F ERROR DREBIZIIKXFARFENERINTLET,

ERROR<message>;

AXF
DTIILDEIHERLES,

RO CMPMODEL=Y R T LA T3> D FITlE,. BOTH, CATALOG., XML A1)
TILTY,
CMPMODEL = BOTH | CATALOG | XML

L
A—HF—REDSIHFIMEERLEY . RAEREDEE (X, 12— —EEE
THY. ROVWTIDNERLETS,

o FEVTFIILDEIE, RO LINK RT—k AU RDBFITIX, 318K label I&1—H—
BEBETHS =0, FHATRESNTLET,

LINK label,
o BIHICEVHTOENLIE)TIILE,

RO FORMAT RT—r AU RDBFITIE. 513 DEFAULT [ZEH D default-
Sormat BEIYHTONET,

FORMAT = variable-1 <, ..., variable-n format ><DEFAULT = default-format>;
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FARTDIEE (L. BIRATBEGS I ) ALDBIHATEHYE T (attribute-list 7
E) BEHORARIEDEENMERSINSGIZES. BB & item-1, ..., item-n ELVSH
RTRESNFET,

HHEXF
SAS EEERDOBXIZE. ROFHRIXFHLHERSNET,

EE5 . —HOEBERCARTLATILBE)D)TIIEERLET,
RD MAPS Y RT LA T avDFITIE, E5IF MAPS DIEEHRELET,
MAPS = location-of-maps

<>
MEDSTIEA T LA DIIMERLET  AED ST HETHBIMISBATI K
<7

RD CAT EHHDOHITIE, PELELTHEMN 1 DBETT,
CAT (item-1 <, ..., item-n>)

MBI, ET IL—Tho | DDEEEIRTEDIELERLET MBE TSN T
WBIEIL. HHEHHTT .

RO CMPMODEL=RT LA T ar DTl BHEE | DOHBIRTEET,
CMPMODEL = BOTH | CATALOG | XML

| KBRS, BEEEICEGIRORI M L —TDRYELERLET, LI
B L DBRDIIBI-AE N AT ENTNBEE . 2D MIEA T AT

ERS
RO CAT EHOHITIE, HBESEF T avDEBEEEBIEETESHILE T
LTWEY,

CAT (item-1 <, ..., item-n>)

'value' or “value”
B A _E5 | AT MED5IHIE. ZDELE—SIAFEIEZESI A/
T AELNHDHIELERLET,

R®D FOOTNOTE RT—hFAUCDBITIL., BIEK text (IS IBFIAFIFSNTLY
x9,

FOOTNOTE <n> <ods-format-options 'text' | “text”>,

tIaavif. AT—kAUREIL CALL L—F oD HYERLET,
ROBFITIE. FNFNDRAT—FAUMEEIIOVTERTLTULET, data

namegame; length color name $8; color = 'black'; name =
'jack'; game = trim(color) || name; run;

SAS SAITSYENEBI 7L IADELE

24D SAS AT—hAUNEEDEEBEBERTIX. SASSATSUEN R T7AILES IR
LET . REBRGAITIIVSBETEEI7MIILSRBRANSEBEERTHDH. 5l
AR EOYBI7AINEBEFERTINEEIRTEET, REBELEZEAITIEE. R
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infile file-specification obs = 100;
libname libref 'SAS-library';
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SAS OV R—R AT O HRZD
LNT

DATA RTYTaAViR—R AT 1
DATA RTYTAVR—RU M B—TITAR oo 1
KybREEE DATA RTFYFTAVR—RUATOH . 2
B e 2
- 2
AVR—RUNATOTHOMERBEEDIL—IU .. 3

DATA X FyFariR—Rxo AT ok

SAS Tl&. DATA ATV 7T THEATA=HICERHIERIN=. XD 5 DDAVR—F
UMAT Oz HMARRESATLET,

N AFTOTHRENY A REFATOHE
WITITF—IZEDNT, T—25 T (X ENITREF. RRELURET
EFET L, EMIZONTIE., “IN\yad Tz HrDER 7 (S4S F&Y 7L R:
FESHH 22 BB LU BLV N\ afTL—EF T INDER ” (S4S FZ&Y
TrLR: fESEHE 22 E)ES LT,

JavaAx TPz ok
Java S REAVRAV AL TRRA T O IPD T4—ILREAYIRIZT IR
T5. Java RATAT AU B—TTAR INDIZBFI= AN X LERBELFE T, Java 7+
Tz HMDFEMIZDNTIE, “Java AT HCDERR” (S4S FET7LX: fE
Gt 22 B) # S RBLTEELY,

AN—BLUTRUFFTOHk
AT ARUIEREL. TNODARUAEBEYGE D RICESALIENTEE
T, FEEMIZDULNTIZL, 13 E: “Component Object Reference” (SAS Logging:
Configuration and Programming Reference) S HRL TS,

DATA A7y FTaAvR—R B —TA4 R
DATA ATV FTAVR—R2 AT OO U B—T A A TlE DATA ATV T TE
MEEFHIVHR—RNA TN EERLTIgETEET,

AVKR—R AT Oz EEE L TER T 12IE. DECLARE RT—h AV D A%
AT 5h.DECLARE RT—hAVRE NEW EEFEHAEHETHERALET,
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SAS TN—FNf AT ORZDUINT

AVR—RUMFTOIOME, B AVIRBLVEREFTEBREINST —2ERT
T B AT IMIBER o ERERE ST HTO/NTATT AYYF
T AT ORI TEIREEEBRLET . AVR—R UM T O IMTIR R
BFICFoTHRGHREEEERTEEY,

AVIR—R AT OCDEEEAYVYRIZT I RTBIZIE, DATA ATV TA TS

VMDY REEFEALET,

2 DATA RTYTAVR—R T T ORDRAT—R AU, B, AVVE, BE
FIE. INSDA Tz HPRICERINTWSIGEDAERATEET . oD
ERIEEZESINT= DATA RATYTH TP 49K T SAS Component Language HEREZ
FERTHLIEITEEEA,

FybkREEE DATA R Ty FaviR—R AT ook

&

#xX

FybREIE AVYRFVHLELVEHEDRELITICHT Ha—ravkeL
THEATEET, FYMREEFEATHILET.SAS TAYSLNHEAPTHYET,
DATA RTyTAVR—R AT O UMTRYMRELZEM T SI2(E, DECLARE X
T—hAURDHZEFEHT SH . DECLARE RT—hAVRE NEW EEFEHAED
TTEAL, AVR—R T T OMNEEELTAV R AV R LT DR ENHYE
T, FEMICONTIE, 22 FE: “DATA RTYTAVKR—RUFT Oz VL DER” (S4S
B T77L> X fESH HEU 13 E: “Component Object Reference” (SAS
Logging: Configuration and Programming Reference)e S BLTIZELY,

FYMREEDEXERIZRLET .

object.attribute

EJ{ES

object.method(<argument tag-1: value-1<,... argument tag-n: value-n>>;

SIBITRDESICERSINFET,

FISToR
DATA RTYTaAViR—R b T OO NDERBERELE T,
attribute

BlYETERIZIVTURDA T O VMNERERELET,
FIPOrDREMERET SHE. I FOBRKIEROLIITHEYET,
object.attribute = value;

FIPzOrDREMEITYTZHE. - FORKIETROLIITHEYETS,
value = object.attribute;

method
FUHT AR RERELETT .

argument _tag
FIURISESNDIMEHALETT . 51T [EM I THAET . AVYRIZE]
HATHEFENEINESIMEHLLY . MOIIFBEATY,



TAR—F AN T T OMEFEFEDIL—/L 3

FTARTHO DATA ATV FTAVKR—R ATz oD AV YR DK T RD K5I
HYET,

return_code=object.method (<argument tag-1l:value-1
<, ...argument_tag-n value-ns>>);

JE—2a—KRIE, AV DU FEREEBERLES, EODYE2—23—RIEK
mERL, EOLUSNDEIFEEBZERLET  AVYFRUHLT)2—2a—FER
ZHREET . TOAVYRAKRBLIZBE . MG HI5—AvE—UA0TITH A
ENFEY,

value

SIHMDEEHEELES .

AVR—R AT HNMERBD IIL—)L

+ DATA RTYITEHDENYLTLERLAETHI DI IMEEIY S TEHIENTESE
T =L AT OO DEE BT IRENHYET . ZPDI—F vk
BUNTIN 2 BB DI FEYFCEIS—ARELET,

declare hash h();
declare hash t();
t=h;

declare hash t();
declare javaobj j();
j=t;

« ATCIVMDEIIFEETEF RV, ROI—FTRIS—MEREINFET,

declare hash hi();
declare hash h2();
array h hl-h2;

o AVR—RUNFT O OMINYLaATOOMRIZT—RELTRETEET
M F—ELTIIRETEEE A,

data null ;
declare hash hi();
declare hash h2();

length keyl key2 $20;

hl.defineKey ('keyl');
hl.defineData('keyl', 'h2');
hl.defineDone () ;

keyl = 'abc';

h2 = new_ hash();
h2.defineKey ('key2');
h2.defineDone () ;

key2 = 'xyz';
h2.add () ;
hl.add();

keyl = 'def"';
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« SAS T2R—F T T OMZDINT

h2 = new_ hash();
h2.defineKey ('key2') ;
h2.defineDone () ;

keyl = 'abc';

rc = hl.find();

h2.output (dataset: 'work.h2');
run;

proc print data=work.h2;
run;

F—Rtvyk WORK H2 AAFRREhET,
11 F—%#v WORK.H2

The SAS System

Obs | key?2
1| xyz

EERRSOLUNOLEBEEEFEECIVR—R UM IO IOMIERTEFRE
Ao HI EH2 ANy aF T Oz IMDIGE  ROIA—RTRIS—MNEREIIE
ERS

if hl>h2 then

AVKR—RUNF T O ORNEEELTAV ARV RELIZRIC RAFEZEIY ST
BERTEFREA I N Java AT IMDIFHE . ROI—FTRHIS—AERS
nFEY,

j=5;

FEEASNTOWS IO H DA TSR, TIFSRIZE->TT TIZH|
BRENTWRA TSRS RBEEHIBRLENESISEIETIZRENHYET, XD
—FTIX.tD HI ATz HME H2 ~ADSBEBIZE->TI TIZEIRESh T
.2 FEB® DELETE RT—h AR TCIS—A4ERKENET, TD H2 [ZEES
BTERBYET,

declare hash hil();
declare hash h2();
declare hash t();
t=h2;

h2=h1;
h2.delete() ;
t.delete();

BIAY DX TV R—RUMNA Tz FERATEE A ROBFITIE,
ADD AYYRTO H2 /\WaA T DERTIS—AEREINET,

declare hash h2();
declare hash h();

h.add (key: h2);
h.add(key: 99, data: h2);

Java [2&% SAS AT ADTHFAMAD 1 (B TO/N—EUFXF(%)DE
FIE. SAS 2> TFHEINTLET , Java TFRAMTD | NAFBIZ%EHE DT
SHENHBEEIL. ZOTCRICHDN—EEFEMLTIRY—TLET
(%%)o
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INYDAF T DI IhENY Y IRIE
FAITOoONDT 4O 3FY)

A AT ) 5
ADD AR 5
CHECK AR 7
CLEAR AR 9
DECLARE RT—FAURD NV 2Tz aREFATOIL. 10
DEFINEDATA AR L 18
DEFINEDONE AR . 20
DEFINEKEY AVUWR .. 21
DELETE AR 23
EQUALS AR 23
FIND AR 25
FIND NEXT AWK o 27
FIND PREV AWK . 29
FIRST AR 30
HAS NEXT AR 32
HAS PREV AWK 34
ITEM SIZE BYE . ... 35
LAST AR 36
NEW_BEFD/N\Y ATz OrERIFNY A REBFAT OO0 ... 37
NEXT AR 42
NUM ITEMS B . ..o 43
OUTPUT AR 44
PREV AR 49
REF AR 50
REMOVE AR L 52
REMOVEDUP AYUUR L 55
REPLACE AYWR L 57
REPLACEDUP AR L 59
SETCUR AU UK L 62
SUM AR 64
SUMDUP AR L 66

T49>3FY)

ADD AYyF

BHEDF—ICEEMTONIEET —4%/\voat IO IMIBMLET,
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BERE:  waATTIHR

3

rc=object. ADD(<<KEY: keyvalue-1>, ...<KEY: keyvalue-n>,
<DATA: datavalue-1>, ... <DATA: datavalue-n>>);

5/%

rc

AVIRHFEILI=-hERBLI-IERLET,

FORYS—ra—FEESERL, TOUNDIERKBERLES AV YRFY
HLTIS— a—REHEREET . EDAVIRARBRLI-BE, ZETHIS
—Ayt—UNATICEERFNET,

FISTor
N AF T HRRER/ELET .

KEY: keyvalue
DEFINEKEY AVyRHUHLTIRESNT =, 5T 5F—EHI—HTHED
F—EERELET,

"KEY: keyvalue" X7 D#lF. DEFINEKEY AV yRZEHERALTESEIN-F—%F
HOBIZE>TEDLYET,

DATA: datavalue
DEFINEDATA AVyRIFUHLTIRESNT =, RS T 2T —2EHI—HT5E
DT—REEEELET,

"DATA: datavalue"R7 D%, DEFINEDATA AV VRZEFRALTEESIN=T
—RAEHOHI_L>TEDLYET,

i

RD2DDFEONTNMNTADD AYYRZEFERALT, /\vPaATPzHMAIZT
—RAERETEET,

1 DB ROT—FIZTRT I, F—B XU T—RIEEEEZLTHDS ADD AUy
REERTSHAETT,

data null ;

length k $8;

length d $12;

/* Declare hash object and key and data variable names */
if N =1 then do;

declare hash h();

rc = h.defineKey('k');

rc = h.defineData('d');

rc = h.defineDone () ;

qﬂg

end;
/* Define constant key and data values */

k = 'Joyce';
= 'Ulysses';
/* Add key and data values to hash object */
rc = h.add();
run;

2 DBIE. ROA—FKIZTRT K32, Ya—rtAvbEFERLT, ADD AYYRIEUYHLT
F—BLUVT—AREFEEIEETDHAHETT,



CHECK XYwk 1

data null_;

length k $8;

length d $12;

/* Define hash object and key and data variable names */
if N =1 then do;

declare hash h{();

rc = h.defineKey('k');

rc = h.defineData('d');

rc = h.defineDone () ;

/* avoid uninitialized variable notes */

call missing(k, d);

end;

/* Define constant key and data values and add to hash object */
rc = h.add(key: 'Joyce', data: 'Ulysses');

run;

FTTIT/NYL AT O IMAIZH DT —FEBMLI=ES . ADD AYyR(FEOLUSND
EZERL, F—HNT T2\ a4 TOzHMRIZH B EERLET  FEELI=F—IC
BLEM TN T—2ZFH LT —RITESTHZ H(Z(X. REPLACE AYyFEERAL

E3 I
DEFINEDATA AYYRTCT—2EHEIEELLZWMEGS., T—2EHIEHMIZF—¢
RLTHBEHRLINET,

KEY:85& U DATA S| BA T EEAL TEEF—LT—2&EET H5E. @A DS
HATEHERTIVENHYFET.

ADD AYYRTIE, T—2ZEHOEFXT—FEBDEIZEESNERA, BIZ/\wD
AFAT OO DEOHA B ESNET,
BEEIEE:

 “T—AQRBEEMYBL” (S4S EZT7L2R: fES#H 22 E)

AUy

«  “DEFINEDATA AVwR” (18 R—)
«  “DEFINEKEY AVwR” (21 R—%)

. “REF AYwE” (50 R—)

CHECK AVvyk
BELEF =D\ T IMRICRESNTOSMNEI D EHERELET
BAMR: /N\vatTTzih

38

rc=object. CHECK(<KEY: keyvalue-1, ... KEY: keyvalue-n>);,

518

rc

AR IIL-hEERLE-IERLET,
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TORUs—ra—FEEMERL, TOUSNDERKBERLES , AV YRFY
HLTYA—Va—FEREZREELET . TOAVINNKRBLIZBE . ZETHIS
—Ayt—UNaTICEEFRFRET,

F72zok
Ny AF TN RERELET .

KEY: keyvalue
DEFINEKEY AVyRUHLTIEESNT =, 5T 5F—ZEH—HTHED
F—EEREELET,

"KEY: keyvalue" X7 D#(F. DEFINEKEY AVvREFRALTESEIN-F—Z
HOMIZE->TEDLYET,

!

RD2DDHFZEDNT NN T CHECK AYYREFERALT. /Ny a4 Tz HFAD
T—ARERRTEET,

1 2B, ROA—FITTRT LI, F—ZHEELTH S CHECK AV VREERTEHA
5%??0

data null ;

length k $8;

length d $12;

/* Declare hash object and key and data variable names */
if N =1 then do;

declare hash h();

rc = h.defineKey('k');

rc = h.defineData('d');

rc = h.defineDone() ;

illllig

/* avoid uninitialized variable notes */

call missing(k, d);

end;

/* Define constant key and data values and add to hash object */
rc = h.add(key: 'Joyce', data: 'Ulysses');

/* Verify that JOYCE key is in hash object */
k = 'Joyce';

rc = h.check();

if (rc = 0) then

put 'Key is in the hash object.';

run;

2 DBIF. ROA—KIZRT &SI, Ya—rhybEEHAL T, CHECK AV YRIEUH
LCX—%EEREITHAHETT,

data null ;

length k $8;

length d $12;

/* Declare hash object and key and data variable names */
if N =1 then do;

declare hash h();

rc = h.defineKey('k');

rc = h.defineData('d');

rc = h.defineDone() ;

/* avoid uninitialized variable notes */
call missing(k, d);
end;



CLEAR XYk 9

/* Define constant key and data values and add to hash object */
rc = h.add(key: 'Joyce', data: 'Ulysses');

/* Verify that JOYCE key is in hash object */

rc = h.check(key: 'Joyce');

if (rc =0) then

put 'Key is in the hash object.';

run;

{5423

CHECK *VYRIE. F—MN\yoaA Tz RIZHIMNEINERTEDHEIRL
F9, F—ICBEEMFONIzT—IERIEFHF INEL A, FIND AVUREH, F—H
N AFTOTIMRIZHEIMNESIOETRTEEFRLET, IzFZL. F—D/\wiat
T HMAIZHBIEE . FIND AU YRFESICTF—2ERIZT—2EBDEEZHRTE
L. A*YYFBEUHLRICZEDT—2EBEFERATESLIICLET,

REEIEH:

AYyR:
«  “FIND AYwE” (25 R—)
+  “DEFINEKEY AVwEk” (21 R—)

CLEAR #AYvyk
AT TV RBU RZBIBRE T, 1\ ad T IRD LT RTOEBFHIBRLET
BRARE: /\viaAIozHk

38

rc=object. CLEAR();

5%

re
AVYRHFEIL - EBLI-hERLET,
FOn)A—ra—RIEFETIERL. EOLUSNDEIFEBERLET  AVYREFEY
HLT)I—Va—REREFETEET . TOAVIENKKRLI-BE . RETHIS
—Ayt—UNOJICEEFAETENRET,

2ITST ok
N AF T HRRER/ELET .

i

CLEAR AYYKRTIE. BED/N\Y ATz EEIBRLTHRLWA TS o 2R
FTBHIEEL ZFDAT OV LIEBZHIBRLTEIATEES . /\vat TPy
rMURADAETEEIZHIBRT 5156 (&, DELETE AV yFEFEALET,

/Z: CLEAR A*VYRI[E, DATA RTYTEHDEEZEBELFEFRA BIT/N\yPatTD
TIDEESI)TLET,

ilﬂg
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Bl: 1Ny ax TSI DH) T

ROBPITIE, N2 aATOzIMEEEL, N\ aA TP IADIE B HERGL
THD. N\ AT I EEIBRETIZOVTLET .

data mydata;

doi =1 to 10000;
output;

end;

run;

data null ;
length i 8;

/* Declares the hash object named MYHASH using the data set MyData. */
dcl hash myhash(dataset: 'mydata');

myhash.definekey('i');

myhash.definedone () ;

call missing (1i);

/* Uses the NUM ITEMS attribute, which returns the */

/* number of items in the hash object. */

n = myhash.num items;

put n=;

/* Uses the CLEAR method to delete all items within MYHASH. */
rc = myhash.clear() ;

/* Writes the number of items in the log. */

n = myhash.num items;

put n=;

run;

BYID PUT RAT—RAVKE, /vy aF—T )L MYHASH 2973 ARIIZFDIER
HEEZAAFET,

n=10000

2FB D PUT RT—hAVME, 7Ny 2 T—T )L MYHASH #9)7L1-RIZZFDIE
B#EEZAHET,

n=0

BEEIEH:

AR
+  “DELETE AYwWR” (23 R—)

DECLARE RT—rAVRD/ Ny aF IOz oMy aREFAT OO

N AX T ONERIEINY VA REFATOONEEELET . N\ at T HERIINY AR EFH
TOIIMDAVRZRE L. T—2%DHELE T,

BUER: DATARTYT
ATF3Y: FHLav
BE: =T
B4: DCL



DECLARE X T—FX N DINy2ad T oRENY 2 REFF T2 o 11

X
#x 1:  DECLARE F 7=z 2k object-reference;

Fx 2.  DECLARE F 7=z 2k object-reference<(argument tag-1: value-1, ...argument_tag-n: value-n )>;

/1%

%
AVR—R A T IMEBRELET . ROVWT IO DEEFEATEET,
hash

N AT TOTIMERTELE T, /\vPad TPz HME AELT—2DR
BRIUVRBOANZALFREBLET, /\y2atd Tz IMI VI TYT
F—([ZEODWTTAERESLIURELET,

SREE “/I\vlaA TP HCDER " (SAS FFEYT77L 2 R: fEE#5 22
)

hiter
N AREFAITOOMNERELET NV AREFAITOINEFERT
BE NV AT IMNDT—AREEF-FAHDF—IEFTRETEEY,

BREEE “/\vaA Tz INDER " (SAS FZUT77L2R: fEiR AR 22
)

object-reference
N AF T Oz OMERFNY ARBEFAITOOMNDA T OO BE %
ELFET,

argument_tag:value

N AFTOTORDAVRI ADERICERT HIEHREIEELET
BENV AT INIBBSIMERTIZE, RD 5 2AHYFET .

dataset: 'dataset_name <(datasetoption)>'

N AFTOTHRIFEAIAD SAS FT—2 VD& RTIEIEELET,

SAS T—RtEYrD LRI VTIINE-EIXFEHEFRTEES, T—
BEyrRIF—ESIAFFEEIIZES I AR CHORENHYET, v/OZEH
[FZE5IAFTCEHORENHYET,

DATASET BI1885 TNy aA Tz IMEEETHEZIZ. SAS T—421Y
FTLavEERTEEY, T2 EvbATavid, T—2tybATay
NRREINDS SAS T—EEYMNIDAHBERSINETILIVERELEFT . K
DIREERITTEET,

EHEBDEE

WEG A THFR—2aVBEICEILATHR—2av DY Tvb0E
R

WHERE # 7> ava#ERALE=A T HA—2 30 MR

N AT TOTIMIZEHFRAENT-T—2yb, £F=1E OUTPUT AVwEK
HUHELTIEESNTWAH AT -2y bOE RO EIBR T - (X FE

F—REIrD/INRT—FDIETE
ROEXHIMERINET,

dcl hash h (dataset: 'x (where = (i > 10))');
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SAS T—AtyrATLarDYRANMIDWTIE. RESBLTEEL, S45 7
—Ztypg T3 YTPLOR

F T AEYMNMIEET A —DNEFENTNSEE., TIAILLTIE, 1\
AF TS IRDRIDAVREV AN REFSN, BEDAVAZ AL E
FHEINFT . ERT DX —DHAEEIC. /\wat Tz IrDOREBDA
VARV REZIE SAS AT ICEEFAEN IS5 —AvE—DFREFET SIS
I&. DUPLICATE 5|$i2J #ERALET,

duplicate: 'option'
N AT TOIYMIT =RV eRA AL EEITER/T DX —EHHTD
MNEINEHILET . TIHIETR ZAOF—ARESh, BEDER
FFRTEREINFET, 7T2aV(TF ROVTNHODELFERATEET,

'replace’ | 'r'
REDEERTHF—LI—FERELET,
‘error’ | 'e’
ERYT AT RESNHEIC. OJICIS—Z2H/ELFET,

REPLACE 7L av AT 5 RDHFITIX, F— 620 IZIE brown, F— 531
[ZIE blue MREFSNFE T, TIAILEFERATHIHEIL. 620 [ZIX green,
531 I1Z1E yellow MNEHFESNET,

data table;

input key data $;
datalines;

531 yellow

620 green

531 blue

908 orange

620 brown

143 purple

data null ;

length key 8 data $ 8;

if (n = 1) then do;

declare hash myhash(dataset: "table", duplicate: "r");
rc = myhash.definekey('key');

rc = myhash.definedata('data’');

myhash.definedone () ;

end;

rc = myhash.output (dataset:"otable") ;

run;

hashexp: n
NV AF T IRDREBT—IT IV Y ARXTYT  \waT—T LY A X
2" TY,

HASHEXP D{EIE. \yaT—T YA RXEERTSH2 DRFRHELTE
RAInET, fzLZ (X HASHEXP D{E 4 (X, /\v>aT—T YA X 24DF
Y 16)RLCTY . HASHEXP DR AfEIL 20 TY,

N aT—=I YA XL, RETERLGZEEHEFF LI HYFEEA /\Ya
T—IINE, —EBEDNTYNEEZET /1 \waT—TILH AKX 16121, 16
B NTYNDHYET KN INMIRIETELEBORIIER T, /v
aTF—TILOBEF. EBEEZ/N\TYMITYTL, Ny LIERBERET
B\ BB DOMEEIZHYET,



DECLARE X T—FX N D/Ny2ad TEToR Ny a2 REFF T2 o 13

NI AFTOTIORDIYITITIN—F o DHEERKICT BIZIE, 1\
AFTOOMDT—ARRIZIEL TN\ aT—T WY A XEFEBETILELD
UFEYT, RBLHERNEONSET, SEIFL HASHEXP EZXHL TATK
&0, F=EZIE N2 T oI 100 FEDGEBEASENTIVSEG
B./\wiaT—JIHY A X 16(HASHEXP = 4) CHHEREL F T A, IRIFEL
HBYFERB A \waT—TILY A X 512 £1=1E 1024(HASHEXP = 9 F1=(%
10)EFERTIE. REDULERENEONET,

TIHIE 8, ThIE. Ny aT—T YA X 2(DFY 256)ERLTT,

ordered: 'option'
N AXTOIYRENIVAREFATOIONHATHEE. FE\Y
2aATTzHk OUTPUT AYVRERERT S5 E. T30 F—EDIEFT
BENDEMEID, FFEDLITBEINSEINEHEELFET

option IZIE, ROVWT O DELXFERATEET,

'ascending' | 'a'
T—AIF—EDORIETRENET , 'ascending' DIFE(L. 'yes'FIRE
IHILLRALTY,

'descending' | 'd'
T—REIF—EDRIETRENET,
'YES‘ | 'Y’
T—AEF—EDORIETRENET , 'yes' DIEEIL. 'ascending'FIEE
FBHEERLTY,
'NO' | VN'
F—AEIEREEZDIEFTREINET,

FI74ILE NO
Evk SIMIE—ESIAFCHDIELLTEET,
multidata: 'option’

BX—ICEROT—FEBZHATEINEINEEELET .
option |IZIE. ROVWT IO DEEFERTEET,
IYES| | IYI

BEEX—ITBBOT—REENFAIINET,
INOV | 'Nl

EX—ICT—HEBEN | DOAHHFAINET,
FI4ILE NO
Evk SIMEIEZESIARTEHLIELTEET,
BHEIEE “E—BX—LT—HDORT” (84S FFETFLR: fEE#HG 22 E)

suminc: 'variable-name'
N2 AF TR — DR BEMHIFLET, SUMINC 518427 (.
DATA ATV TEHERELET . COEHIC(E, BEHER(F—DSHEIN
BRI F—KEFITLKDEMEN S DMREFSNFE T, SUMINC fEIL.
SUM B D L5312, REEZEOELTHRIVET .

B ‘XY —DEIE” (SAS EZVUTFLR: AEHH 22 E)
EH
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1 F—KEHI. DATA RTYTERDBRAEDEEZFERALTEEREINE
ER

dcl hash myhash (suminc: 'count');

Bl “AVANSYREFEALI/N\YAF T HNT RO (S4S 5
EE YTIFLIUR: 22 E)BEV Ny aATL—E3F T IOMDEE
EAVRBURIERL” (SAS BFET7L 2 R: ARG 22 &)

ZX

SAS 7AY S5 LT DATA ATYFTAVR—RUNAT OO EERTHICIE. A TD
IOMEEELTHERAVRIV AT E2RENHYET , DATA ATy TaAViR—%+
U UA—DIA R DATA ATYTADLERFHDAVR—R AT HH
[ZT7OERTBANZXLERBELETS,

EFEEFHD DATA ATy TaAVR—R b T O HMDFMICONTIL, 22 E:
“DATA ATV TAVKR—RUNAT O OCDER” (SAS FFEVT77L 2 R: fES#RE
SHBLTIZELY,

Ny IO OREEENY A REFTS TSI OFDEE (T4 —4 1)
N ATz ONERIIINY A REFAT OO EE T HIZIE. DECLARE R
T—hAUREFERLEY,

declare hash h;

DECLARE RT—hAVNE ATz HRSBH N/ a4 T OO THBEE
SAS IZ;RLET,

FLLVNYD AT TOOMERRBN\Y aARBEFATOIMEEST LI RIT, NEW_
BEFEEALTH IO UMMV RAVRIELET 22 E ROI—FT T,
NEW_EEFT/\Wiad IOz IMMERiEh . ATV B H ICEY S TOh

i’g-o

h = new_ hash( );

DECLARE RFT—RXNEREBLI=/VSa A T OREIEN 2 RE
FA TSI OPDAREVRERE(TH—14 2)

DECLARE RT—hAVRE NEW BEFEFERALT/\Y AT IMERF/ Y
VAREFAITOIOMNEEEL. AVARZVARILT B2 RTYTDTAERAD KDY
[Z. DECLARE RT—hAUREERALT, /\wiad TPz IbFERIFN\Y A REF
FITOzOME 1 DDARATYTTEEL. AVRIVARILTBIENTETT 1=EA R,
RDA—FITTIX. DECLARE RAT—hAVRT/N\YLAaF T ONMNEEE LUAY
AREAVAESN, AT OIS B HIZEIYHTONET,

declare hash h( );

FRRDI—RITIE. ROO—KREFEATIDERETT,

declare hash h;
h = new_ hash( );

T2RRSO8E N AT T IREAVRBURIEL, Ny 2 T I T—4
FHE T B=OITFERTESAYYRTT, fz&Z X, ROI—FFTTIL, DECLARE
AT—=b AR TINYL AT IOMDEEELUVAVREVR LS, ATV IS
BHICEYETONET, 51, 518144 HASHEXP 2FEALT/\yaT—TJ)L
HALZXHME 16024 #HAESINET,



DECLARE X T—FANDINy2ad T oRNY 22 REFF T 156

declare hash h(hashexp: 4);

N1 d TOTOrDEGFAAREFZ SAS T—HE VT T3 FFHT B
DATASET 5182 TNy aA T Oz HMNEEE T HEEIZ, SAS T—2ybA T
AVEFRTEEYS ., T2t yb AT avid, T—4tyhAToavhnRTEnd
SAS T—ARtEYMIDHBEREINDT I IVEIRELE T, RDEEEEITTEE
-a_o

s EHRBDEE
o MEBFIATHR—L a3 U BEIZE LA THR—2300H T ybDEIR
+ WHERE A7 avEFERLI-ATHR—30 IR

o N\YIAFTOHOMIFEHAEN=T—2t b, £ OUTPUT AV YKRIEUH
LTHEESNTOWAHEAT 4ty ERDEHIRRE L EE

« T—REYNDINRAT—FDIETE
ROBIXNERSNFET,

dcl hash h(dataset: 'x (where = (i > 10))');

T—BEyr AT avDFDMDFERFIZDNTIL, “Fl 4: /\yat T HLDEH
HIAFBEIZ SAS T—RAEIMATLaVEFERTE” (17 R—D)E&SBL TS

W T—REyrATavDIYRMIDWTIX, S4S T—F vt T2 YITrL >
RESHBLTESLY,

{52

N ATz ONERIIINY D AREFAT O IMDAVREIVRAEEEL. AV A
A2 213 BIZ[E. DECLARE RT—hAVRE NEW EEHFEFEHT HH.
DECLARE RT—hAUMDHEFALET,

Ul

#/1: DECLARE X5—f, X2 RE NEW EEFFEFL/VYad TS T
IFDESEARZRER

ZDFITIE, DECLARE RT—hAUREFERL TNV aA TPz IREEELE T,
NI AFTOTIRDAV ARV REIZIE NEW BEFAFRAINET,

data _null ;

length k $15;

length d $15;

if N_ =1 then do;

/* Declare and instantiate hash object "myhash" */
declare hash myhash;

myhash = new_ hash( );

/* Define key and data variables */

rc = myhash.defineKey('k"');

rc = myhash.defineData('d');

rc = myhash.defineDone( );

/* avoid uninitialized variable notes */

call missing(k, d);

end;

/* Create constant key and data values */

rc = myhash.add(key: 'Labrador', data: 'Retriever');
rc

myhash.add (key: 'Airedale', data: 'Terrier');
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rc = myhash.add(key: 'Standard',6 data: 'Poodle');

/* Find data associated with key and write data to log */
rc = myhash.find(key: 'Airedale');

if (rc = 0) then

put d=;

else

put 'Key Airedale not found';

run;

#12: DECLARE X 7—h,X N REEEFLI=/\y2ad T OPDESE12R

BORERE
ZDFITIX. DECLARE AT —hAVREERALT/NY Y AATOIINDEEEA VR
BURILE | DDRATYITEITLET,

data null ;

length k $15;

length d $15;

if N =1 then do;

/* Declare and instantiate hash object "myhash" */
declare hash myhash( );

rc = myhash.defineKey('k"');

rc = myhash.defineData('d');

rc = myhash.defineDone( ) ;

/* avoid uninitialized variable notes */

call missing(k, d);

end;

/* Create constant key and data values */

rc = myhash.add(key: 'Labrador', data: 'Retriever');
rc = myhash.add(key: 'Airedale', data: 'Terrier');
rc = myhash.add(key: 'Standard',6 data: 'Poodle');
/* Find data associated with key and write data to log*/
rc = myhash.find(key: 'Airedale');

if (rc = 0) then

put d=;

else

put 'Key Airedale not found';

run;

BI3: No2ad T OrDARERELE L TH A XNBIZHNS
D TIX, DECLARE AT —hAVREERALT/N\Y Y 2aA TP HMEEEL. /R
BUZIELET, \y2aT—TIL YA XL 16Q2HIZRESNTLET,

data null ;

length k $15;

length d $15;

if N =1 then do;

/* Declare and instantiate hash object "myhash". */
/* Set hash table size to 16. */

declare hash myhash (hashexp: 4);

rc = myhash.defineKey('k"');

rc = myhash.defineData('d');

rc = myhash.defineDone( );

/* avoid uninitialized variable notes */
call missing(k, d);

end;

/* Create constant key and data values */



DECLARE XRT—FA DNy 2ad TEToR Ny a2 REFF T o 17

rc = myhash.add(key: 'Labrador', data: 'Retriever');
rc = myhash.add(key: 'Airedale', data: 'Terrier');
rc = myhash.add(key: 'Standard',6 data: 'Poodle');

rc = myhash.find(key: 'Airedale');

/* Find data associated with key and write data to log*/
if (rc = 0) then

put d=;

else

put 'Key Airedale not found';

run;

Bl 4: N\y2aFd Tt OrDFHAAAEFIZ SAS T—ERE YT T3 F(EH
73

ROFTIE, 1Ny Tz OMETETDEEICEIEIEL SAS T—2ybA TS
avEFERLEY,

data x;

retain j 999;

doi =1 to 20;

output;

end;

run;

/* Using the WHERE option. */

data null ;

length 1 8;

dcl hash h(dataset: 'x (where =(i > 10))', ordered: 'a');
h.definekey('i');

h.definedone() ;

h.output (dataset: 'out');

run;

/* Using the DROP option. */

data null ;

length 1 8;

dcl hash h(dataset: 'x (drop = j)', ordered: 'a');
h.definekey(all: 'y');

h.definedone() ;

h.output (dataset: 'out (where =( 1 < 8))');
run;

/* Using the FIRSTOBS option. */

data null ;

length 1 j 8;

dcl hash h(dataset: 'x (firstobs=5)', ordered: 'a');
h.definekey(all: 'y');

h.definedone() ;

h.output (dataset: 'out');

run;

/* Using the OBS option. */

data null ;

length 1 j 8;

dcl hash h(dataset: 'x (obs=5)', ordered: 'd');
h.definekey(all: 'y');

h.definedone() ;

h.output (dataset: 'out (rename =(j=k))');

run;
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SAS T—AtYrATLav DY RAMIDWTIX., SAS T—XEv,T TS50 YTFL
XESBLTIFESLY,

REEIEE:

22 B “DATA ATV TAVR—RUNA TSI MDER” (S4S F5E 7L 2 X:
FEZE )

BET:

“ NEW JBEFDO/N\Y 2T OO MERLIT/N\NYaREFATOLIMN (37
R—)

DEFINEDATA AYwk
NYLAXTOTOMNRES BT 2% SREDT AL MIHER T TEHLET .

WRARER:

nyaFrIiozok

38

rc=object DEFINEDATA('datavarname-1'<, ...'datavarname-n'">);
rc=object DEFINEDATA(ALL: 'YES'| "YES");

51%

rc

AR IIL-hEEL=-IERLET,

BODYS—2a—FIENERL, TN OEREBERLET , AVVFIE
HLUTUS— a—RERERE LS. ZOAVIRHRERLUSE . BLT5HTS
— Ay —UHOYICBEAENES .

IS or
N AF T HRREIRELET,

'datavarname'

TAEHBOAMEEELEY .
TAERBIEZESIRAFTEL L TEET.

ALL: 'YES' | "YES"
TRTDT—EREHET—RIHELT,. T—2vrE24 T Hhav ANSHAE
[ZHEARABET,

DECLARE RT—hkAVMET[E NEW EHEF T dataset 51827 E2ERALTT—
Aty EBEIIZHRAADIEA . ALL: YESZE>TIRTOT—42 v
ET—RIEETEET,

]

INYDAFT O HMME I T vTX—IZE LT —EADREENEICE>THEEEL
F9 ., F—¢ET—2E FYRREDAYYREVHELT/NN\Y2aA Tz I EH1ET
BEEIZMES DATA RTYTEHTY . F—2EET DICIE. F—EHE%
DEFINEKEY AYRIZELET , T—2EFEET HICIE. T—23LEHEE
DEFINEDATA AYYRIZELET . /\vad Iz DML ET T THI21K. T
RTODFX—LEHET—REHETEZHZLTH S, DEFINEDONE AVYRERUHTHE

illl'lkl



DEFINEDATA XY~ 19

BHYVET , F—ET—RIZF FEORDXFESHIE DATA RTYTEHRZEE
ATEET,

£ ADD XYk FEz[E REPLACE AV YRIZL3—hrAybREE#: h.add (key: 99,
data:'apple', data:'orange'))Z{#L\, DEFINEDATA AYwk(Z
ALL'YESA T 2avzE5158(E, T—20EEIEFEZT—2yrRERLCICY
BENHYET,

ANy AT O IMNIEEF—ZEE () h. £ind (key: 'abe ') )IZEIY HBTHL
2. 1\ aFd T IORENY VA REFNRITTEXI—ET—2DEHFIY Y
T#.SAS AVINATMLIFBRETEFF A LI T F—EHEIETT—2
EHADEY) L THATOYSLICHIELZWMES . EHNAPHIESh TN
EETRTAENETINET . COEIEAENFEITINENESIZTBIZF. KD
TOavONWTNMEETLET,

+ NONOTES Y ATLATLavEH/ELET,

© B ZEREIUVTEERITOVT, BV ETRT— AU E(GEE T
RBEIDEELFET

« CALL MISSING IL—F 2%, T RTODXF—ERET AT HE/NTA—2EL
THERALEY ., RIZ. HIZRLET,

length d $20;

length k $20;

if N_ =1 then do;
declare hash h();

rc = h.defineKey('k"');
rc = h.defineData('d');
rc = h.defineDone() ;
call missing(k,d);

end;

DEFINEDATA AV yRDERAEDEMCOVNTIE, “F—ET—FDEE" (545
EEYIFLIR: AR 22 B ESBLTESLY,

i
ROBITE, NvYad TOTOMEERL, F—ERET—SERETELET.

data _null_;

length d $20;

length k $20;

/* Declare the hash object and key and data variables */
if N =1 then do;

declare hash h{();

rc = h.defineKey('k');

rc = h.defineData('d') ;

rc = h.defineDone () ;

/* avoid uninitialized variable notes */
call missing(k, d);

end;

run;

REEIEE:

“X—eT—ADTER" (SAS BFFEVTFLX: fEH#HE 22 &)

AYyR:
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+  “DEFINEDONE *Y'wE” (20 R—)
+  “DEFINEKEY *Vwk” (21 R—)

BEF:
“ NEW EEFD/\vaF TPz IrERLIEINY A REFAITDOIM (37
R—)

AT—kAVR:

“DECLARE RTF—RAURD /Ny 24T OOy A REFAT OO
(10 R—2)

DEFINEDONE AYvyk
F— T ANEENTRTETLEIEEZEELET,
BAXMER:  /N\vatITzok

38

rc= object. DEFINEDONE( );
rc= object. DEFINEDONE(MEMRC: 'y");

51%

rc

AR IL-hEERLE-IERLET,

£OOYS—a—FIERHERL, COLNDBEEKRERLET , AV VRIV
HLTYS—Va—FEREHEEE T, TOAVYRNERLISE, RS TETS
—Avb—UHOYITEEAENET,

TS or
N AF TR REIRELET,

memrc:'y'
N AT T O OMADT—EEIEDFEHFAH THAEYIS—IRELIZIGE
(2. I5—AoDEIEZERREICLET

T—AEYERAAAFOAT)RENRERTEVCELNRET &, EOSND
JR—2a—RhBRENET , /\vaFd Tz IMIEBET DT AT EEHRL
F9, COEDIS—AFHAELI-RICEITIBELIRIEIL. DELETE AVYF%E{E>
T-HIBRDH T,

.%H]

DEFINEDONE AR H L TAY AT Y4 dataset S8R T #FERTHE. T
—BtEykE/\yat T IMIGEHFRAENET,

INYDAFT O HMME I T vTX—IZE LT —EDREENEICE>THEEEL
F9 . F—¢ET—2E FYRREDAYYRFEVHELT/NN\Y2aA Tz I E 8L T
BEEIZMES DATA RTYTEHTY . F—2EET DICIE. F—EH4&%
DEFINEKEY AYYRIZELET , T—2EFEET DICIE. T—2LEHEE
DEFINEDATA AYYRIZELET . /\vad Tz oML ET T T5I21K. T
RTDF—LEHET—REHETEZHZLTH S, DEFINEDONE AVYRERUHETHE

illl'lkl



DEFINEKEY XYuR 21
BHYET, F—&T 2L FEDOHDOXFFEEHIE DATA RTYTEHEE
ATEET,
DEFINEDONE AVyRDFERAAZDFEMRIZDOVNTIE, “F—ET—2DEE" (545
B IFLX: fEGH 22 B)ESBLTIES,
BEEIEH

“F—,T—ADTEER" (SAS EZV 7L R: fE#H 22 F)

AYyR:
“DEFINEDATA AVwR” (18 R—)
“DEFINEKEY *Vwk” (21 R—Y)

DEFINEKEY AYwk
AT T DF—E#HEEELET .
BEARSER: /\wiatITIsk

38

rc=object DEFINEKEY (‘keyvarname-1'<, ... 'keyvarname-n">);
rc=object DEFINEKEY(ALL: 'YES' | "YES");

5/%

rc

A)YRHB YL REBLE=-DERLET,

FOna—ra—KRIERmERL, EOLANADETREERLET , AYYREN
HLTYEA—Va—REREIRTELET . TOAYIYRHAKBLI-EE. ZLT 5T
—dyt—UNOJIZEETAETNET,

FIST ok
N AT HRRERELET,

'keyvarname’
F—EBOBETERELET .
F—EBBEZESIRAFTHETILLTEEY,

ALL: 'YES' | "YES"
FRTOT—EEREXF—ITHELT. T2 EvbEFT Oz Ibav A9 51
BAHRAHET o

DECLARE RT—hkAURETZ[E NEW EEF T dataset 51827 E=HERALTT—
Aty b EBBMICHAADIE A ALL: YESEF-TIRTOXF—LEHEES
TEET,

a

N AFXTOTIRE NI T ITE—IZE LT —RDREFEERBIZL->THEEEL
FTT, F—ET 2L FYMREDAYYREVHL T/ a2 T HrE LT
BEEIZMES DATA RTYTEHTYT . F—5EET DICIE. F—F#HE%
DEFINEKEY AYYRIZELFE Y, T—22EET HICIE. T—2EHEE

ﬂﬂ!
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DEFINEDATA AYYRIZELES , /\wiaAd IOz oD ETE T 35121, §
RTCDF—LTHET—AEHETETZELTH S, DEFINEDONE AYYRZIEVHE T HE
NHYET, F—ET 2L FEDHDXFF(IHUE DATA RTYTEHEE
HATEEY,

DEFINEKEY AV yRDERAEDHEMBICDONTIL, “F—ET—2DFEE” (SA4S F
FETFL X fEGEAR 22 E)VESBL TS,

Z: ADD. CHECK. FIND. REMOVE. REPLACE %E D AYwR [z a—rhybhRER
(#5l: h.add (key:99, data:'apple', data:'orange'))Z{EL),
DEFINEKEY AYwR([Z ALL:'YES'A T ava#E515 81k, F—ET—52DIEE
BFZET—42tyrRERILIZT 2ELAHYET,

ANy A T Oz IMIEEF—ZEE () h. £ind (key: 'abe ') )IZEIY HBTHL
2. 1\ aFd T IRENY VA REFNRITTEXF—ET—HDEHFIY Y
T#.SAS AVINATHLIFBRETEFFA LI T  F—EHEIETT—2
EHADE|Y LY THNTOYSLICHBLEWNMES., EHNMH LS TGN
EERTAENRITEINET , COLSBAENRITINENESIZT BIZIE, XD
TOavONWTNAMEETLET,

+ NONOTES VAT LA T avEH/RELET,

o BX—EHELUTAZEHIOWT, HAZIY L TRT—F AV EGESE T
RIBEIDBELET .

« CALL MISSING IL—F 2%, T RTOX—EHET AT HE/INTA—2EL
THERALEY, RIZ,. HIERLET,

length d $20;

length k $20;

if N_ =1 then do;
declare hash h();

rc = h.defineKey('k"');
rc = h.defineData('d');
rc = h.defineDone() ;
call missing(k, 4d);
end;

REEIEE:

o “F—,T—ANDTEER" (SAS BFEVITFLUX: fES#H 22 F)

AYyR:
«  “DEFINEDATA AYwR” (18 R—)
«  “DEFINEDONE AYwR” (20 R—3)

RBETF

+ “ NEW SBEFD/N\Y 1A TOzHERIFN\Y 1 REFATOIIM (37
R—)

ART—RAV:

¢ “DECLARE RAT—hrAU DNy aAdTOzoRENY A REFAITOLIN
(10 R—2)
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DELETE »Ywk
AT TSI ONERIFNY A REFA TSI OMERIRLET .
BAXMER:  N\vad IO NV AREFAT OO

X

rc=object DELETE( );

5/%

rc

AVYRHFEILI=-hEBLI-IERLET,

TOME—2a—RIEERL. TALSNDIEREBRERLETS . AV YFEY
HLTIS— a—REREREET . EDAVIRHARBLIZHE . HIET SIS
—Ayt—UNaTICHATNETS,

27T ok
N AT TV HNERIINNY A REFAT IO ARIERELE T,

it

DATA ATY7DAVKR—RUbAT Oz IME, DATA ATV T DR TRIZEEHMNIC
HIBpENZET D/ Ny 2 AT HRAV AN FE TNV A REFA T

IRAVARNSOATH IOV SRBEHREBFIRAT 5154 (L. DELETE AV YR T/
AF T ONERIENYL AREFFIT Oz OMEHIRT 2R ENHYET,

BIBRLT=/ Ny aA T OO FE I\ A REFAT OO FERLESET S E.
IS—HAOSIZEEZAFNET,

N AFXTOTHRANSTRTOIEEBFEIBRL., /\vaA T oI EBFIATE
BESITIREFET BIZIE., “CLEAR AUYE” (O R—I)EFRALET,

ilﬂg

EQUALS AYvyk
2D\ Tz HNRELLVNESIHEREZRLET,
BEARE: /\viaAITIHk

38

rc=object EQUALS(HASH: 'object', RESULT: variable name);

L4

rc
AR BIL-hEEL=-IERLET,
FTONYA—ra—RERIERL. EOUSNDEIFLREEZRLET AYYREY
HLUTUA—2a—FEHFRTEET . TOAVYYENEBRLI-BE. ZUTHIS
—Adyt—o MO IZEEZAENET,
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F72zok
Ny AF TN RERELET .

HASH:'object'
1 D2E®D/N\Y2aF Tz IMIRLTHE TS 2 DED/\Y AT IMD 4
BIZHEELFES .

RESULT: variable name
ERERETOIHEEHOBRFRELET . /\vad T O IMNELLG
A HEREHII 1 T, TN LS OEEDORBREERIEOTY,

e
ROBITIE HI Z# H2 /\vaATOzHMIRLTLEEELET .

length eq k 8;
declare hash hi();
hl.defineKey('k');
hl.defineDone () ;

declare hash h2();
h2.defineKey('k"');
h2.defineDone () ;

rc = hl.equals(hash: 'h2', result: eq);
if eq then

put 'hash objects equal';

else

put 'hash objects not equal';

ROFTARNTOFHITZETEIIEE. 2 D2D/N\vaATOTIMIZFLIVEEREINE
ER

o 2D\ aAFT I EIY A X THASMHASHEXP 44 XHELLY)

o 220N\ AA TP HMIBEHRDIERHHASHINUM _ITEMS =
H2.NUM_ITEMS)

o 20D\ AF T HRDF—EE LT —AEBELRE—THD

o HIEW2/\WoaAd TPz IO BZEIERRITRELIZEEIC.HI hoD—E
DLA—FARETSH H2 DLA—FERLF—B LU T—2DT4—ILEEH-T
W3, THbHE, &\ YPaF TP MDEICMHEBIZELI—FHAHY., ThoDl
O—RARIETEHE5—FD/ N\ aA T HrDLaA—RER—TH 5,

Bl: 2 DD\ 1A T IMD SR

RDOBFITIE. EQUALS @ 1 DB DYA—ra—KRxEOLsniEERL. 2 DBIZE
OEFRLET,

data x;

length k eq 8;
declare hash hl();
hl.defineKey('k');
hl.defineDone () ;

declare hash h2();
h2.defineKey('k');
h2.defineDone () ;
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k = 99;

hl.add();

h2.add () ;

rc = hl.equals(hash: 'h2', result: eq);
put eg=;

k = 100;
h2.replace() ;

rc = hl.equals(hash: 'h2', result: eq);
put eg=;

run;

FIND AYwk
BELEF =D\ ad IOz I RBEISNTOENESIEHERELET,
BRAME: /\viaAIPzHk

X

rc=object FIND(<KEY: keyvalue-1, ... KEY: keyvalue-n>);

5/%

rc
AVYRD L =R L= ERLET,
FOnUE—2a—FIEEERL. EAUNDEIEEBERLET AV YFREY
HLTYSA—Va—FEHZEEE T TOAVYRNRBLIZIGE . ZETHIT
—AytE—UMNOTICEEFAFRET,

F7S o
N AF T HRRERELET .

KEY: keyvalue
DEFINEKEY AVyRHFUHLTIEESNTz. RIETH5F—EHI—HTHED
*F—{EEEELET,
"KEY: keyvalue" X7 DHIE. DEFINEKEY AV YRZHERALTEEIN-F—%
BOBIZE->TEDYFET,

]

RD2DDFEDODNTNMTFIND AYYREFRALT, /\waAx Tz INRNDT

ilﬂg

—AERETEEY,

1 DBIX. ROI—FITRT LI, F—ZHBELTH DL FIND AYYREFERAT HHE
<7,

data null ;

length k $8;

length d $12;

/* Declare hash object and key and data variables */
if N =1 then do;

declare hash h();
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rc = h.defineKey('k');

rc = h.defineData('d');

rc = h.defineDone () ;

/* avoid uninitialized variable notes */
call missing(k, d);

end;

/* Define constant key and data values */
rc = h.add(key: 'Joyce', data: 'Ulysses');
/* Find the key JOYCE */

k = 'Joyce';

rc = h.find();

if (rc = 0) then

put 'Key is in the hash object.';

run;

2 DBIE. ROA—FIZTRT K32, Ya—rAhvbEFFERLT, FIND AYYRFREUHLT
F—FEEBETSIHETT,

data _null_;

length k $8;

length d $12;

/* Declare hash object and key and data variables */
if N =1 then do;

declare hash h{();

rc = h.defineKey('k');

rc = h.defineData('d');

rc = h.defineDone () ;

/* avoid uninitialized variable notes */
call missing(k, d);

end;

/* Define constant key and data values */
rc = h.add(key: 'Joyce', data: 'Ulysses');
/* Find the key JOYCE */

rc = h.find(key: 'Joyce');

if (rc = 0) then

put 'Key is in the hash object.';

run;

N AF TR EFXT—IZEROT—L2EBENHBIEEE. “FIND NEXT »Y
IR (27 R—=D)& “FIND_PREV AYwE” (29 R—)% FIND AYvREMHAED
T ERTHEEDYRINEBELET,

{5423

FIND AYRIE, F—MBN\yoad Tz HMRNIZTFEETINESINERTEFRLE
9, FIND AYYRTIE, F—HN\yoaA Tz HIMIBEETHHE . REICT—421E
BOENT —EEHICREINTT , CNIZELT AYYRIEUHLEICENMEZ S
KSIZHYFET , CHECK AYYKRIE, F—D\w a2t Tz RNIZHEIMNESHETR
FTEDAHEZRLET , T—2EHIEEHFINEE A,

f5l: FIND *YyRZFERLIz/\Y aA Tz IMNADFT—R R

ROBITIE, N2 Fd Tz HEERBRLET 2 DDT—FEZEMLET . FIND
AYYRZEFALT/\Y AA T IMNAD T —%RFBLFET, T—HEIX. F—I2F
EBiflront=T—2tvrEHITSRENFET,

data null ;
length k $8;
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length d $12;

/* Declare hash object and key and data variable names */
if N =1 then do;

declare hash h{();

rc = h.defineKey('k');

rc = h.defineData('d');

/* avoid uninitialized variable notes */

call missing(k, d);

rc = h.defineDone () ;

end;

/* Define constant key and data values and add to hash object */
rc = h.add(key: 'Joyce', data: 'Ulysses');

rc = h.add(key: 'Homer', data: 'Odyssey');

/* Verify that key JOYCE is in hash object and */

/* return its data value to the data set variable D */

rc = h.find(key: 'Joyce');

put d=;

run;

d=Ulysses M SAS OJ [CEZAFENET,

REEIEE:

« “FTAQRFEMYBL? (S4S FZT7LR: AEHHT 22 E)

AYyR:

. “CHECK AYwR” (7 R—)

«  “DEFINEKEY AVwK” (21 R—%)
. “FIND NEXT AVwk” (27 R—)
«  “FIND PREV AVwk” (29 R—)
. “REF AYwE” (50 R—)

FIND_NEXT AYwk

BEQF—OEMER AN TREOIRNEREROER CREL. HbT 57— 4LRKIZT—5%

ER
WRARE:

nNyar ook

38

rc=object. FIND _NEXT();

51%

rc

AR IL-hEBELE-IERLET,

RELE

FOOYI—a—RERNERL, YOS OERERERLES . VYRS
HLTYS— a—FEMEREET. ZOAYYRNERLEEE  WET ST

—Ayt—UpadIcEATnET,
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F72zok
Ny AF TN RERELET .

FIND AUYRIE, F—H/\vaFd TS HNIZHEET N ESHEHIBLET
HAS_NEXT AVyFRIE. F—ICEHOT—2EENBEEM ToN TSN ESI N EF
BLET . F—ICRIDOT—2EE LN H LI ENHIBALI-I5E . FIND NEXT AVVR%
FRALTZEDT—ARIERZMBTEET . CNICKYT—2ERITT—REEHOEN
BmEIN, AYYFBUVELRICERATESLSITRYFET, T—2EBYRNATIE.
HAS_NEXT #Ywk& FIND NEXT AV yRaFEHATHIETYRMNAZHEITEET,

!l

ZDFITIE, FIND NEXT AYYREFEALT. BEHOXF—ITEHOT—L2EELAHS
Ty EREBELEBLET, F—ICEBOT—REEN HLIHE. EHEOER(E
dup EX—VENFET,

data dup;

length key data 8;
input key data;
datalines;

10

11

15

20

~ Ul P U W NN W R DR
o

data null ;

dcl hash h(dataset:'dup', multidata: 'y');
h.definekey('key') ;

h.definedata('key', 'data');
h.definedone() ;

/* avoid uninitialized variable notes */
call missing (key, data);

do key =1 to 5;

rc = h.find();

if (rc = 0) then do;

put key= data=;

rc = h.find next();

do while(rc = 0);

put 'dup ' key= data;

rc = h.find next();

end;

end;

end;

run;

ROITH SAS AT IZEERAFENFET,
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key=1 data=10
dup key=1 5
dup key=1 15
key=2 data=11
dup key=2 9
dup key=2 16
key=3 data=20
dup key=3 100
key=4 data=6
key=5 data=5
dup key=5 99

BEEIEH:

“E—BX—LT—ADRT” (S4S FEYTFL X fESH 22 E)

AYR:

o “FIND XYwk” (25 R—2)

« “FIND PREV AVwR” (29 R—2)
«  “HAS NEXT AYwR” (32 R—)

FIND PREV AYwk
REDX—DHEHEBVANCHRAED)ANEBZRINERIZHRTEL. ®IET 5T —FEHMICT—2EH/RELE

?—0
A&

nNyatrIivyk

3

rc=object. FIND_PREV();

5/%

rc

AVYRHBEBL=-MREBLE=-DERLET,

EONYE—ra—REEYMERL. EOUNDERFEBRERLET  AYYFFY
HLTIE—Va—REHEREE T EDAVIRHARBRLIZEE . HIETHIS
—Ayt—UAaTICHATNETS,

FIST ok
N AT HRRERELET,

a

FIND AYYRIE, F—0N\vad Tz HRIZHEET N EIMEHIBLET,
HAS_PREV AVyRIE, F—ITEHBOT—2EBE A BEER TonTLANEI M EH
WILET, F—ICHIOT—2EBENHEHENHIBAL=15E . FIND PREV AJvR%
FALTEDT—FEBEMETEET . CNICEY T —2ERICT—FIEEDEN
HESN. AYYRFUHLEICERTESLSICHYET, T—2BB Y XMATIEL.
HAS NEXT *YwK& FIND NEXT AYwRIZHIZ T HAS PREV AYwRE
FIND_PREV AVyRZEEHATHET VRAMNNEBEITEET . HIICDOLTIE.
“HAS NEXT AVwE” (32 R—=U)FSHL TS,

ﬂgg
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REEIEE:

“E—BX—ET—BDORT” (SAS EFEZTrL>R: fEsE#H 22 E)

AUy
“FIND AVwk” (25 R—Y)
“FIND NEXT AYwK” (27 R—)
“HAS_PREV AVwR” (34 R—3)

FIRST AYwk

HEGBN\yoaA Tz O DRBIEERLET,

BERAXE:

NI AREBFATOLIR

38

rc=object. FIRST( );

51%

rc

AR IIL-hEELE-IERLET,

LOOYS—A—RERBEEL, EOLNOBERMERLET , AV VKR
HLTYS— a—FEREREE T, TOAVIFSRBLISE . {5 T 3T
—AyE—UK Oy TEEAFNETS,

2SOk
N AREFAIT SR ERELET .

FIRST AVYKRI(E, 1\ aAd TV MAD RO T—HEEFRLET, /\wiat
TOTONEAVRZV AT HEEIZ, DECLARE AT—hAVREIE NEW BEEF
T ordered: 'yes'ZFl-ld ordered: 'ascending'5|HATEFHALI-EE. /N
ATV VMRDT—REB IEF—EDORIETHEREZEZSND-H. '&R/INF—
(RNDBEFIETILI7RIMNED R DT—R2EE HRINET , NEXT Ay
RADEYREINBFVHELIE, 1\ aA Tz IMAERELTEHL. F—DF
JECT—2EEFRLET . RIIZ. /\Yatd TP EAVRIVRILT HEE
[Z. DECLARE RT—rAVRE[E NEW jEHEF T ordered: 'descending'5|
BATEERALEEE. /\wPad Tz VMADOT—2IEB XX —(EDEIETH A
BAoNndH BRRF—(RRKOBUEEIEITILI7RYNBOHKREZR)DT—FIEE
MIRENFET  NEXT AYYRADIBYIRESNDFUHLIK, /\vad TP I A%
RELTHEHL. F—DBIETT—2EBRERLET.

NLAFTOTIMNADREDT—HEBERTITIX, LAST AU VR EFERALEY,

JZ: FIRST A*YwRIE, T—2ZE T —2EBDEFHREL. AVYYFFFULHLEIZE
DT—RIEBHZFEATESLSICLET,



FIRST Xv/w~ 31

Bl: 1N AA T HOMT—E2OEE

ROBPITIE, fET—R3E2ETCT RV EERLET . B RETLIBICRRLE
T o T2\ aF T IMAICHEARAEN . T—FDEFIC FIRST AVvRE
NEXT AYyRAFERINET,

data work.sales;

input prod $1-6 gty $9-14;

datalines;

banana 398487

apple 384223

orange 329559

data null ;

/* Declare hash object and read SALES data set as ordered */
if N =1 then do;

length prod $10;

length gty $6;

declare hash h(dataset: 'work.sales', ordered: 'yes');
declare hiter iter('h');

/* Define key and data variables */
h.defineKey('qty"');

h.defineData ('prod') ;

h.defineDone () ;

/* avoid uninitialized variable notes */

call missing(qty, prod) ;

end;

/* Iterate through the hash object and output data values */
rc = iter.first();

do while (rc = 0);

put prods=;

rc = iter.next();
end;

run;

RDITHN SAS AT [CEEAFENFT,

prod=orange
prod=apple
prod=banana

BEEIEH:

o “INYTAATL—EAT O IOCDER ” (S4S FFE 772X fEHRG 22 E)

AR
+ “LAST *YUR” (36 R—)

BEF:

+ “ NEW SEEFDN\Y 1A TOHNERIFIN\Y A REFATOIM (37
R—)

ART—RAVR:

+ “DECLARE RAT—hrAU DNy aFATOzoRENY A REFFTOIN
(10 R—)
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HAS_NEXT AYwE
BEDX—DEHT—AREBIAMICROEEAHEIMNESIIFHIHLET .

BEH®E:

nNyatrIivzyk

X

rc=object HAS_NEXT(RESULT: R);

5/%

rc

AVIRHFEILI=-hEBLI-hERLET,

TOnYs—ra—FEpiERL, TOUSNDERKBERLES , AV YFFY
HLTYA—Va—REREREE T TOAVIYRNRBLIIEE . BETHIS
—AyE—UABTICETRAFEFRET,

A
N AF T HRRER/ELET .

RESULT:R
BEEHRZEELES . COERIT. T—H2EBVAMIZHOT—2EB NG
WSS EERE, T-2EBVAMICHOT—FEEAHAHEE EEALUND
EEZITRYES,

!

1 DDF—ITEHOT—REENHSHHE . HAS_NEXT AU YFEFERALT. RED

F—DEHT—HFEBIALMIZRDIEBEBENHSINEINEHIETEET, HIDIEHE

NHDIEE. COAYYRIIHIELH R TEOUNDIEEZELET, JIOEE I EN
5&. EO0ERLES,

FIND AUYRIE, F—H/\v2aFd T HNICHFEET EINESHEHIBLET
HAS_NEXT AVvRIE, F—IZEHOT—2EE AP BEM Ton TSN EI N EH
WILET . F—ICRIDT—2EENH S ENHIBALT=5E . FIND NEXT AYvR#%
FALTEOT—HEBEMBTEET, CNICKYT—2EHICT—HEEDEN
BESN AVYRHFUHLZICERATESLSICHYET, T—2EB Y XNATIEL,
HAS NEXT *YwK& FIND NEXT AYwRIZHIZ T HAS PREV AYwRE

FIND PREV AV YR#EFEHATHILET. VRMNAZBEITEET,

ilﬂg

fl: T—RIEE OBER

COBITIE. BEOF—ICEROT—REENH AN\ aA T UM ERLE
T o SHIZ, HAS NEXT AYYRZEFERALTIRTOT—R2EBEHRELET,

data testdup;
length key data 8;
input key data;
datalines;

1 100

2 11

1 15

3 20
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ul

99
data null_;
length r 8;

dcl hash h(dataset:'testdup', multidata:

h.definekey('key');

h.definedata('key', 'data');

h.definedone () ;

call missing (key, data);
do key =1 to 5;

rc = h.find();

if (rc = 0) then do;
put key= data=;
h.has next (result: r);
do while(r ne 0);

rc = h.find next();
put 'dup ' key= data;
h.has next (result: r);
end;

end;

end;

run;

ROITH SAS AT IZEZRAFNFET,

HAS_NEXT 4w~ 33

key=1 data=100
dup key=1 5
dup key=1 15
key=2 data=11
dup key=2 9
dup key=2 16
key=3 data=20
dup key=3 100
key=4 data=6
key=5 data=5
dup key=5 99

BEEIEH:

o NV aAATL—EF T IDER ” (S4S

AYyR:
s “FIND AYwk” (25 R—

»  “FIND NEXT AYwR” (27 R—
« “FIND PREV AVwR” (29 R—2)
* “HAS PREV AVwR” (34 R—2)

YZ7L2X: fEHR G 22 B)
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HAS_PREV *YwEk
BEDX—DEHT—AREBAMICHIOEE AHEIMNESIIFHIBHLET .

BEH®E:

nNyatrIivzyk

X

rc=object HAS_PREV(RESULT: R);

5/%

rc

AVIRHFEILI=-hEBLIE-IERLET,

TOnYs—ra—FEpERL, EAUSNDERKBERLES , AV YFFY
HLTYA—Va—REREREE T TOAYIYRNRBLIIEE, BB THIS
—Ay—UABTICETRAFRET,

%
N AF T HRRER/ELET .

RESULT:R
BEEHRZEELES . COEHKIT. T—H2EBVAMIZHOT—2EB LG
WEBEERE, T-2EB VAR OT—FEEAHAHEE EEALUND
EEZITRYES,

i

1 DDF—IEROT—REEN$HSHHEE . HAS_PREV AV YFEFERALT. RED

F—DEHT—HFEBIALMICHIOEE N H SN EINEHIEBTEET  AIOIEHE

NHBHE. ZOAYYRIEHELEH r TEOUSNDOEERLET , BIDIEE ALY
5&.E0%RLET,

FIND AVYRIE, =D\ aA Tz IRICEETEINEIOZHIELET,
HAS_NEXT AVYRIE, F—IZEBOT—2EESEEM FoN TSN E SN EF
WILET, T—ICHIDOT—2EBEAH A ENHIBALT=15E . FIND PREV AVvR%
FALTEDT—HEBEMEBTEET . CNICKY T 2ERICT—FIEEDEN
BEIN, AYYRFUHLRICHERATEDLIICHYET, T—2EB AN TIL.
HAS_NEXT *YwK& FIND NEXT AVwRIZAZ T HAS _PREV AYwRE
FIND_PREV AVyRZEHEHATHET VRAMNNEBEITEE T, HIICDOLTIE.
“HAS NEXT AVwR” (32 R—IESHBL TS,

BEEIEH:

“FE—BX—ET—BDORT” (S4S EZUT7LR: fEG#H 22 E)

ilﬂg

AYyE:
“FIND AUk (25 R—)
“FIND NEXT AVwk” (27 R—2)
“FIND PREV AVwR” (29 R—)
“HAS NEXT AVwE” (32 R—)
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ITEM_SIZE B
N AXTOHOMADIER DY A X (IR ERLET
BRAME: /\viaAIPzvk

X

variable name=object ITEM_SIZE;

5/%

variable_name

NAF T JMNDEE DY A RXEECERBLERELFT .

2SOk
N AF T HRRER/ELET .

]

ITEM SIZE EtE(X. BEDH A XA MNERLET , chZlF, F—BLUT—4
ZHOMIZ, LD DEMABEBRDEENET . /\vad T
ITEM_SIZE Bi4& NUM_ITEMS B THEAT S AT EDHEELZRETEEFT .
ITEM SIZE BiEIX. /\v>ad Tz OB BEBELET B4 —/ A —~YRE R
T BHELRNBEELEBELEE A, ZDT=6H. ITEM SIZE O A TIXERELZAE!)
FREFRESINT ELEN RINET,

5¥g

Bl 1Ny IBE DY A XEIRT
ROBITIE, ITEM_SIZE ZEHALTMYHASH HOIEEH DY A XERLET,

data work.stock;

input prod $1-10 gty 12-14;

datalines;

broccoli 345

corn 389

potato 993

onion 730

data null ;

if N =1 then do;

length prod $10;

/* Declare hash object and read STOCK data set as ordered */
declare hash myhash(dataset: "work.stock");
/* Define key and data variables */
myhash.defineKey ('prod') ;
myhash.defineData('qty');
myhash.defineDone () ;

end;

/* Add a key and data value to the hash object */
prod = 'celery';

gty = 183;

rc = myhash.add() ;
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/* Use ITEM SIZE to return the size of the item in hash object */
itemsize = myhash.item size;

put itemsize=;

run;

itemsize=40 A\ SAS OF(ZEZAFNFET,

LAST AYvk
BB\ aA T IO RBRETRLET,
BRARE: /\vPaREFAIOHIH

X

rc=object. LAST();

5/%

rc

AVIRHFEIL - EBLI-hERLET,

FTONYA—2a—RIERIERL. TOUSNDEITRERERLET AV YREY
HLTYR—ra—REHEFRTELT . TOAYYRHKBLIGE. ZYTHIS
—dyt—UNOSIZEEZTAENET,

272 ok
NIVARBFATOIIONBERELET,

it

LAST *VyRIE, Ny ad TPz OMNDOREDT —REBEERLET , /\wiadt
T4V RBU AT HEZIZ, DECLARE R T—hAVRE=[E NEW JEEF
Tordered: 'yes'F/zld ordered: 'ascending' ST EERALIZEE. /N
VoaAFTOIOMNADT—HEBFF—EQORIETHEREZ NS0 ' TK'F—
(RRDBBEEETILI7AVNEOZREZ)DT—L2EEMNREINET RIIZ, /vy
DAX TV HMEAVRBU AT HEZIZ, DECLARE R T—hRAVRET=[E NEW
HEFTordered: 'descending' Sl#ATEFERLIEE. /\vat T oIk
NOT—2EBEF—(EDQRIETHEREZONG-O. R/NF—(RPORIEES-
F7ILIT7RYMNED R DT —2EE I RENET,

N AF T OMNADRYIDT—REEZRT(ZIX, FIRST *YVRZEFEALEYT,

A LAST AR, T—2ZEHICT—2EEDEZREL, AYYRIEUHLEIZE
NDT—RIEBEHEFERATESLSIZLET,

BEEIE R

“INY AL TL—BA T HRDIER ” (SAS BB T77L 2 R: fEGE#7 22 E)

ilﬂg

AR
“FIRST AYwE” (30 R—)

REF:



_NEW EEFDNvad Tl orELIFNy a2 REFF TS, 37

o “NEW_ EBEFO/N\Y aAxTOxIERIFNYaAREFAT UM (37
R—)
AT—kAVR:

“DECLARE RT—RAURD /NG 24Tz HOMENYAREFAT O
(10 R—2)

_NEW_EHFO/\v> 1A IOz o gy A REFA TS Hh
N AXTOTINERFNYARBEFA TSI OMDAVREV REEBLET .
WARG:  /\waFTOTok NYLAREFATOTOH

3

object-reference = _NEW _ object(<argument_tag-1: value-1<, ...argument_tag-n: value-n>>);

5/1%

object-reference
N AXTOIOMER BNV AREFATOINDAT OIS REZERE
ELET,

FTS ok
AVR—RNF T O IMEEELET . ROVWT O EFERATEET .

hash  /\v2aA TPz HrERLET . /\wPaATOIME ARGET—42
DRESLUVUBREBDAN_XLEFRELET . /\vad T IRE,
W7 ITF—IZEDNTT 42 RESLUIMELET,

hiter /I \NYYAREFAITOzIMNERLET . /\YaAREFAITOIMNE
FRTEE NV aA Tz OO T—E2EEF-EHEDX—IBFT
WMEBTEET,

BE 22 E: “DATA ATV TAVR—RUMA T HNDER” (S4S 5E7
BHE  FLUR: R XV Ny aATL—EF T HRDER 7 (SAS
EEI7LR: MR 22 E)

argument_tag:value

N2 AFTOIIMDAVRI ADERICHERT A 1ERERELET
BNV AT T O IRBIBPT B LVEFRDESYTT,
dataset: 'dataset_name <(datasetoption)>'

N2 aAX T O YMIFEHRAL SAS T2V DBRIEIRELET,

SAS T—REYrDEBINZIE. UTINFELEXFEHEZFATEET . T—
AEyhGIT—ESIRAFFERIIZES IR CEHURENHYET, v/OEH
T —ES5IHAFTCEHORENHYET,

DATASET B34S T\yaA T s HhEeEETAEEIZ, SAS T—4+y
T avaxzmERTEEYS, T4ty Toavik, T—2EvbAToay
NRTRIND SAS T—AEYNMIDHBEREIND T aVERELET . X
DREERITTEET,

EHRHDER



38 2F - NulaFITrOrNYE A REFFISIOID TS TFY
o MBYIZATHFR—LaVBEICEIATHFR—a0 DTy DE
R
+ WHERE A 7> avEFERLIATHR—30 IR

o I\ AFTOIHMIEHAENT=T—F Yk, T2 OUTPUT AYwK
HUOELTIEESNATWAE AT 2y b o ERZHIRE - XRET

&
o TAEIYrDIART—FDIEE
ROBIXWERESNFTT .
dcl hash h;
h = new_hash (dataset: 'x (where = (i > 10))');

SAS T—RtYbFTLavDYRMIDWTIE, S4S T—xtwfrgt T3 Y
ZFL2XEBRLTZEN,

F T AEYMNMIEETAF—DNEFENTWSEE., TIAILLTIE, 1\
AF T IORDBRVIDAVREANREF SN, BFEDA UV REAV R (L E
FHEINFET . ERTHIF—DHIEEIC. /\wiatx Tz IrDRBDOA
VRABURERET S, FTIE SAS AT IZIS—Avt—UFEEFRADIC
I&. DUPLICATE 5|$i2J #ERALET,

duplicate: 'option'
N AFTOIYMIT =RV eRA AL EEICER/T DX —EHEHTD
MNEINEHIBLET . TIHIETR. ZHOF—ARESh, BREDER
FFRTEREINFET, 7T2aVTF ROVTNHODELERATEET,

'replace’ | 'r'
REDEETHF—LI—FERELET,
‘error’ | 'e’
ERYT AT RESNHEIC. OJICIS—Z2H/ELFET,

REPLACE #7723 #FEAT 5 RDHITIE, F— 620 121X brown, F— 531
[ZIE blue MREFSNFET, TIAILEFERTHIHEIL. 620 [ZIX green,
531 [Z1& yellow AMRTESNZET,

data table;

input key data $;

datalines;

531 yellow

620 green

531 blue

908 orange

620 brown

143 purple

run;

data null ;

length key 8 data $ 8;

if (n = 1) then do;

declare hash myhash;

myhash = new_ hash (dataset: "table", duplicate: "r");
rc = myhash.definekey('key');
rc = myhash.definedata('data');
myhash.definedone () ;

end;

rc = myhash.output (dataset:"otable") ;
run;



_NEW EEFDNvad Tl orELIFNY a2 REFF TSI, 39

hashexp: n
N AF T ODAEBT—T I YA XTT 1 \wiaT—TILDHAX(E
2" TY,

HASHEXP DfEIL, /1Ny aT—T I YA XEERTS2 DEREEHELTHE
RAEnET, f-&A(E, HASHEXP DfE 4 (X, /\waT—T I YA X 24DF
Y 16)¢RLTY , HASHEXP DR KIEIE 20 TY,

N AT=IIUY A X, REAELZEB#HEEF L BYELEA. /\wIa
T— &, —EDNTYNEEZFET . /\waT—T LY LR 16 IZ[E. 16
BN TINDBHYET , /TN RBFETELIEEORITIEETT, 7\
aT—JIDHRIE, BEENTYMITYTIL, Ny BIEEZIRET
BNV BEBOBEEIZHYET,

NI AFTOTIRDIYITITIN—F O DHEERKICT BIZIE, 1\
AA T IOMDT—EEIZIEL TNV aT—I YA XERTETILELD
UFEYT, RBLHERNEONSGET, SEIF4L HASHEXP EZXHL TAH TS
&0, =EZIE N2 T oI 100 FEDGEBEASENTIVSEG
B./\wiaT—JILHY A X 16(HASHEXP = 4) CHHEREL F T A, IRIFEL
HYFERB A \vaT—TILYAX 512 £1=1E 1024(HASHEXP = 9 F1=(F
10)EFERTIL. REDULERENEONET,

TIHIE 8, TNIE. Ny aT—TILH A X 2(DFY 256)ERLTT,
ordered: 'option'
N AXTOIYRENVVAREFATOTINEHATHEE. FE/\Y

2aATTxIb OUTPUT AVYVREFERTHEE. T—3NF—EDIEF T
BENBZNEID, F=EEDKSITRENEIEIEELET,

SIEF—ESIARTELIELTEEY,

option IZIE, ROVWT IO DELXFEATEET,

'ascending’ | 'a’ T—REF—(EDFIETRENET , 'ascending'D
BEE., yesZTHEET H_ELRLTY,

'descending' | 'd'"  T—RIEF—EDRIETREINET,

'YES'|'Y' T—REF—EDRIETREINFET , 'yes' DIETE
[E. 'ascending' {8 E T H_ELRLTY,

NO' | 'N' T—RIREEZDIEFTREINET,

FI74ILE NO

multidata: 'option'

BX—ICEROT—RIBREZHAITANEINEIRELET,
SIMEX_ESIAFCTEHLIELETEET,
option [ZIE. ROVWT NI DEXFERATEET,

'YES'|'Y' BXF—ICEBOTREEMIHFASNET,
NO'|'N'  BX—IIT—REEN | DOHFAEINFET,
TI4)IF NO

BREE “E—BX—LT—HDORT” (SAS EEUTFLR: MRS 22 B)
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suminc: 'variable-name'
N AX T O —DEHEZEMHIFLET, SUMINC 51847 1£.
DATA ATV TEHEBELET . COEHICIE. GEHER(F—HSHESh
B-UITF—KEITLKDEMIN M) DMRFSNFET , SUMINC fEIL.
SUM B D &SI, REEZEOELTRVET , LA X F—KETE.
DATA ATV T EHOBRAEDEEFERALTERINET,

dcl hash myhash(suminc: 'count');

FMIZOVWTIX, “F—Y)—DEIR” (S4S F&T77L 2R BEH#7 22
E)FSHBLTEEL,

BE  “AVARSVAEFERALIzN\YI AT T HNT—ADOMEAL” (S4S FE
EE YTFLUR: FEER 22 E) BEU N\ at T VNDEELAVRE
DRERL” (SAS BB 77X fESHE 22 B)

SAS 7O S5 LT DATA ATV TAVR—RUMA T OO ERTBIZIK AT
TOMEEELTHERAVREV AT E2BRENHYET . DATA ATy TaviR—
MU B—DIAR(E, DATA RTYTAMNLERFHADAVR—RU AT HE
(279t ARTEANZALERBLET,

NEW BEEFZFEALTCAVR—RUM T OMEA LRIV AT BIHEE L.
[ZDECLARE RT—hAVREERLTAVR—R UM TN EBEETHLEMN
HYFET, -EAE, ROA—FITTIX,. DECLARE RT—hrAVNK, AT ISR
HMAN\YaATOHRTHDHIEH SAS ITRLET . NEW SEEFT/A\yatd
CIUMPMEREN AT HOSHBH ICEVETONET,

declare hash h();
h = new_ hash( );

/Z: DECLARE RT—hFAUMEERALT/ N\ aA Tz EIFNY Y A REFA
ITOIIMDEEEAVAREIVAILE 1 DDARATYTTERITTEET,

VRSO RE, AV R—RUNA T OO MEAV R BV REL, AVR—R AT

TOMT 2T B=-HIZERTHIAVYRTT, X IE. ROA—FITTIE,

NEW SEEFT/\Y aFd TP IOMBNAVRAVRILEN AT HS B H IZE|

S TONET, EBIT, T—2t vk WORK.KENNEL M/\y>aA T HMIGEH

AFENFET,

declare hash h();
h = new hash(datset: "work.kennel");

EREFAD DATA ATYTAVR—RUbAT Oz OB LUAV ARSI EEMIC
DNVTIE, 22 FE: “DATA RATYTAVKR—RUNF T HCDER” (S4S BEUT7
LR i ESRL TS,

teEg

N AX T HrERIFNYAREFA T IOMDAVRBVRAEEEL. AV R
A2 24t 9 BIZ(F. DECLARE ATF—h AV e NEW SEEFEFHHAT B0,
DECLARE R TF—hAV DA EFHLET,

fil: _NEW_BHEFE#FERALIz/\Y a4 TOHOMT—E2DA(UR
AR EHIHAIE

COFITIE. NEW BEFEFERLT. /\vadTOIMDT—REAVREIVR
{ELTHHEAEL . 1\ A REFA T OO EA VRV RELET,
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N AATOIIMIBT—ARNEENTEY . T—2EX—IEF TG T 57=0I
REFNAERSNET,

data kennel;

input name $1-10 kenno $14-15;

datalines;

Charlie 15

Tanner 07

Jake 04

Murphy 01

Pepe 09

Jacques 11

Princess Z 12

run;

data _null ;

if N_ =1 then do;

length kenno $2;

length name $10;

/* Declare the hash object */

declare hash h();

/* Instantiate and initialize the hash object */
h = new_ hash(dataset:"work.kennel", ordered: 'yes');
/* Declare the hash iterator object */
declare hiter iter;

/* Instantiate the hash iterator object */
iter = new_ hiter('h');

/* Define key and data variables */
h.defineKey('kenno') ;

h.defineData('name', 'kenno');
h.defineDone () ;

/* avoid uninitialized variable notes */
call missing(kenno, name);

end;

/* Find the first key in the ordered hash object and output to the log */
rc = iter.first();

do while (rc = 0);

put kenno ' ' name;
rc = iter.next();
end;

run;

ROITH SAS AT IZEZRAFNFET,

NOTE: There were 7 observations read from the data set WORK.KENNEL.

01
04
07
09
11
12
15

Murphy
Jake
Tanner
Pepe
Jacques
Princess Z
Charlie

BEEIEH:

22 F: “DATA ATYTAVKR—RUNA Tz HCDFER” (S4S EEZVT7L2R:
A )
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AT—hAUh:

¢ “DECLARE RAT—hrAUrD/NYaAdTOzHoreNv A REFAITOIN
(10 R—=2)

NEXT AVvF

HEBBNYaF T RDIEERLET,

W E:

N AREFATOIR

B

rc=object NEXT();

5/%

rc

AVIRHFEIL=-hEBLI-hERLET,

FTONYA—2a—RIERIERL. TOUSNDEITRERERLET AV YREY
HLTYEA—2a—REREIRTELT . TOAYIYRHKBLI-EE. ZLTHIS
—dyt—oNOSIZEEZTAETFNET,

FIST ok
Ny AREFA TSI RERELET,

NEXT AYYRZEEYRLERTAHET, /\wiad IOz IVMNAEBEL. T—421EE
X —DIEFTRITZENTEET,

FIRST *VUKIE, /\yaA Tz RAIIDT—REBERLET,
N AX T HFRDRIDT—FIEB %R TIZX, PREV AU YREERATEET,

i NEXT AYYRIE, T—3ZEHIT—FIEBDEFHREL. AVYYRFUVHLEIZE
NDT—RIEBEHEFERATESLSIZLET,

JZ: FIRST A2V YRZMUHES 2 NEXT AYYREEVH LB E TH. NEXT AUy
RiZ/\wiaxd I oD RIDIER M SEBELET,
BEEIE R
“INYDAATL—BA T HRDIER ” (SAS B T77L > R: fEE#E 22 E)
AR:
“FIRST AVwER” (30 R—2)

“PREV XYk (49 R—)

RBEF:

“ NEW JBEFO/N\Y a2 TOcINERLIE/N\NYaREFATO I 3T R

AT—bhA2h:



NUM_ITEMS E# 43

¢ “DECLARE RAT—hrAUrD/NYaAd Tz oA REFAITOIN
(10 R—2)

NUM_ITEMS Bt
Ny AF T HFADIEER #HERLET,
BEME: /\viaATTozok

38

variable name=object NUM_ITEMS;

5/%

variable_name

N AXTOTOMADEBREZEEUERBERELES,

AITST ok
N AF T HRRER/ELET .

Bl: N aATOTINADER#ERT

ZOBITIE. T—2EIrEERL. TOT—2tybE/N\y AT IR AR
HETEHBEMN/ N\ aA T IMIEBMEIN, TDREED/ N\ 1A T IMNAD
IER DA HEA NUM ITEMS BHEIC&>TRENET .

data work.stock;

input item $ qty;

datalines;

broccoli 345

corn 389

potato 993

onion 730

data null ;

if N_ =1 then do;

length item $10;

length gty 8;

length totalitems 8;

/* Declare hash object and read STOCK data set as ordered */
declare hash myhash(dataset: "work.stock");
/* Define key and data variables */
myhash.defineKey ('item') ;
myhash.defineData ('qgty') ;
myhash.defineDone () ;

end;

/* Add a key and data value to the hash object */
item = 'celery';

gty = 183;

rc = myhash.add() ;

if (rc ne 0) then

put 'Add failed';

/* Use NUM_ITEMS to return updated number of items in hash object */
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totalitems = myhash.num items;
put totalitems=;
run;

totalitems=5 M SAS O [CEZAThET,

OUTPUT AYwk
N2 AF T IMIT N ENT= 1 DU EDT -2V ERLET,

WS

nNyatrIivzyk

X

rc=object. OUTPUT(DATASET: 'dataset-1 <(datasetoption)>"
<, ...<DATASET: 'dataset-n>"> ('datasetoption<(datasetoption)>");

5/%

rc

AVIRHFEILI=-hEBLIE-hERLET,

TODYA—2a—RIERIERL. TOUSNDEITRERERLET AV YREY
HLTYR—ra—FREHERELT . TOAYYRHKBLEEE. ZLTHIS
—dyt—oNOSIZEEZTAETNET,

2 TS ok
N AF T HRER/ELET .

DATASET: 'dataset’'
HAOT—4tvbBERELET,

SAS T—REYrDARIZIE, XFEVTILNFERIXFEEREFERATEETS . T—
Ay B IEZESIAMCTHD IELTEFT . HAT 2V bDRRIZIEET
AEEIZIX. DATASET 51$0424 T SAS T—4tyhtToavaERATEET . 7
IJOEHF-EFIRAFCHULENHYET,

datasetoption

TRt yNA T avERELET,

T=REvrFTLaVERET HTEDFHMITOVNTIL, "X (S48 7%ty
rFaz: Y7L R 1 BESRBLTIZEL,

i

N AF T —1E . H AT 2y rO—EELTEEBMIZIFRESNEE
Ao BAT—RtE YR —2EHBIZIE. DEFINEDATA AV VRZEFERALTT—4IE
BELTHF—2EETIDLELHYET,

NIV AFTOLINEAVRBV RIL T HEEIT, DECLARE RT—RAVRETIF
_NEW _JEHE FTordered: 'yes'#F/zld ordered: 'ascending'5|¥ZJ%E
RAY558. T 2EBFFXF—EQFIETT—2EyMIEEFRAFENFET /\viaF
T HhEA 2V RBURL T HEZIZ, DECLARE R T—hAVRE-[E NEW JBEEF
Tordered: 'descending'5|¥AVZFEATHIEE. T—2EBXF—(EDE
IECT—2yMIEEAENE T, ordered 5| AV HFERALALZWGS. IEFIEE
EEICGYET,

HAT =2tV DARTEIRET HEZIZIE. DATASET 518144 T SAS T—4tvhk
AT EFERTEET, T4t vh AT avid. T—RtybA T a0 RRRE

ilﬂg
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ND SAS T—REYMIDABEREINEGT VL aVERELET . ROBHEERITTE
EX R

s EHRBDEE
o MEBFRIATHR—L a3 BEIZE LA THR—L 300 H T ybDEIR
+ WHERE A 7Y avEFERLI-ATHR—30 MR

o N\YLAFTOHOMIFEHAEN=T—2t b, £ OUTPUT AV YKRIEUH
LTHEESNTWAHEAT 4ty brDERDEHIRRE =L EE

. FBEYrDSRT—RDEE

ROFITIE, WHERE T—Et bt Toava#EHALT. HAT—4tEvk OUT D4
EDT—REERLET,

data x;

do i =1 to 20;
output;

end;

run;

/* Using the WHERE option. */

data _null_;

length i 8;

dcl hash h();

h.definekey(all: 'y');

h.definedone () ;

h.output (dataset: 'out (where =( i < 8))"');
run;

ROFITIE, RENAME T—EtEvrAToavzERLT. HAT—4t vk OUT D
EHZLIEKIZERLET,

data x;

do i =1 to 20;

output;

end;

run;

/* Using the RENAME option. */
data _null_;

length i j 8;

dcl hash h();

h.definekey(all: 'y');
h.definedone () ;

h.output (dataset: 'out (rename =(j=k))');
run;

T—=R3EYrATar D ANMIDWTIE, S4S T—Ftwrd TS5 VTP X%
SHBLTFESLY,

: OUTPUT *YwRZEFALTT—2tvrEEmRT5E N\ ad T oI EH
AT—BEIMIFEENFTF B ROBITIE H2 /Ny aATOzIMNIHE AT
— By EEENET,

data _null ;

length k 8;

length d $10;

declare hash h2();

declare hash h(ordered: 'y');
h.defineKey('k');
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.defineData('k', 'd', 'h2');
.defineDone () ;

= 99;

= 'abc';

.add () ;

= 199;

= 'def';

.add () ;

.output (dataset: 'work.x");

2= S TR = N o T = =)

run;

l

ROIA—FTIE KRXET—3EELT—2tYb ASTRO ZFERL T, A IT(OBH)X
EKHAFBRAEDFIETHEAREZ SN/ \v 24Tz HREERL. OUTPUT A4
YYREFERLTT—2yMIT—2%RELET,

data astro;
input obj $1-4 ra $6-12 dec $14-19;

datalines;

M31 00 42.7 +41 16
M71 19 53.8 +18 47
M51 13 29.9 +47 12
M98 12 13.8 +14 54
M13 16 41.7 +36 28
M39 21 32.2 +48 26
M81 09 55.6 +69 04

M100 12 22.9 +15 49
M41 06 46.0 -20 44
M44 08 40.1 +19 59
M10 16 57.1 -04 06
M57 18 53.6 +33 02
M3 13 42.2 +28 23

M22 18 36.4 -23 54
M23 17 56.8 -19 01
M49 12 29.8 +08 00
M68 12 39.5 -26 45
M17 18 20.8 -16 11
M14 17 37.6 -03 15
M29 20 23.9 +38 32
M34 02 42.0 +42 47
M82 09 55.8 +69 41
M59 12 42.0 +11 39
M74 01 36.7 +15 47
M25 18 31.6 -19 15
run;

data null_;

if N =1 then do;

length obj $10;

length ra $10;

length dec $10;

/* Read ASTRO data set as ordered */

declare hash h(hashexp: 4, dataset:"work.astro", ordered: 'yes');
/* Define variables RA and OBJ as key and data for hash object */
h.defineKey('ra');
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h.defineData('ra', 'obj');

h.defineDone () ;

/* avoid uninitialized variable notes */

call missing(ra, obj);

end;

/* Create output data set from hash object */
rc = h.output (dataset: 'work.out');

run;

proc print data=work.out;

var ra obj;

title 'Messier Objects Sorted by Right-Ascension Values';
run;
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BEEIEH:

‘Tt IMADNYLAF T DI OMT—BDRE (S4S
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Messier Objects Sorted by Right-Ascension Values

#7522 &)

Obs

W e | = & @n k| | M

[ I T o O o o o I o e e e I T I e e e A B A e
[ I - R P R N T — T = R = - B = TR -, B A Ny Py - B T = |

ra

00427
0136.7
02 42.0
06 46.0
08 401
03 556
09 55.8
1213.8
12229
12 29.8
12 39.5
1242.0
1329.9
13422
16 41.7
16 571
17 37.6
17 56.8
16 20.8
18 31.6
18 36.4
18 53.6
19 63.8
2023.9
21322

obj
31
M74
M34
Y
44
M1
Ma2
M98
M100
49
M68
59
M5
M3
M13
M10
14
M23
M17
M25
M22
Ma7
M7
M29
M39

=IF
I=0:-1=]

Yo7 X fEEH
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AYyR:
+  “DEFINEDATA AYVwWR” (18 R—)

BEF:

“ NEW EEFD/N\YaFA Tz IbFERIENYaREFA TV 3T AR

ART—RAVS:

“DECLARE RTF—hAURD /Ny 24T OOy A REFAT OO
(10 R—2)

PREV AYwk
HEBGB\vaA Tz ORDRIDEEZRLET,
BRAME: /\wiaREFFITIH

38

rc=object. PREV();

51%

rc

AR IL-hEERLE-IERLET,

£OOYS—A—RERBESL, EOLADEERMERLET , AV VKR
HLTYS—a—FEREREE T, ZOAVIRNKRLISE . RET ST
— Ay E—UHOY IS EEAENET,

27Ok
N AREFAIT MR ERELET .
E40

N aAF T YN EBRBLTHEDF—IRF TT—2EBER T (ZL. PREV AUYK
ERELTEALET,

FIRST *YWKIE, 1\ ad Tz RO RN T—REBERLET, LAST AV
IR, N\Y A TN REBEDT—RIEREZRLET,

N AT DRDT—RERERT(ZIX, NEXT AYYREFERTEET,

£ PREV AV9RIE, AYYRIEUH LEICERTESLSIC. T2 HET—421E
HOMEICERELET .

REEIE R

“INVDAATL—RA T HMDIER ” (SAS BB Z7L 2 X: fEGE#E 22 &)

illlllkl

AYyR:
“FIRST AYVYR” (30 R—2)
“LAST AYYR” (36 R—)



50 2F - NoladTlrORNYEaAREFTITSIOrDT 023,
o “NEXT AJwR” (42 R—)

BEF:

« “ NEW EEFO/N\Y A TOcINERIFNYaAaREFATO I 3T R

ART—RAVS:

¢ “DECLARE RT—hrAUD/NYaA TNy A REFAITO IR
(10 R—2)

REF AYwk
FIND »VwK& ADD AVvR%E 1 DO AYYRIEUHLIZHEELET,
BRAMER: /\viatITPzHk

38

rc=object REF(<<KEY: keyvalue-1>, ... <KEY: keyvalue-n>, <DATA: datavalue-1>
, ...<DATA: datavalue-n>>);

51%

rc

AR IL-hEBLE-IERLET,

BODYA—2a—FIENERL, TN OEREBERLET , AVvRIE
HLUTUS—a—RERERF LS. ZOAVIRHARUSE . BLT5TS
— Ay —UHOYICBEAENET .

TS or
N AF T HRREIRELET,

KEY: keyvalue
DEFINEKEY AVyREUHLTIEESNT -, 5T 2F—ZEHI—HTHED
F—{EFEELET,
"KEY: keyvalue"R7 D#F. DEFINEKEY AVyREFRALTESEIN-F—Z
BMOBIZL-TEDLYET,

DATA: datavalue
DEFINEDATA AYyRIFUHLTIRESNT=, /ST 2T —2ERIZ—HT 5E
DT—REEEELET,

"DATA: datavalue"RT7 D% . DEFINEDATA *VvRZEFRALTEZEIN=T
—RAEHDOHRIZL->TEDLYET,

FIND AYwE& ADD AYwK% 1 D0 REF AYYRIZ#HiETEZT, ROO—KE2L =
TEET,

= h.find();
if (rc ne = 0) then
= h.add();

rc

rc
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EE#FZOI—F
rc = h.ref();

REF AY9RIE, Ny aAx TN EF—DHIBRHERZ HDIZEFITT,

REF AVvRIE, &40 ADD TEFX—DFX—E5EMHAEL . #H D FIND AR

35-URIZADD 2L ELEY,

7#: REF AR AYYRRUHLEICERTES LS. T—2E#ET—421EE
DIEIZERELET .

F—EHDOFEMIZOWVWTIE, “F—HUU—DEE” (SAS F5&T7L U R: SR #

22 EVESHBL TS,

f5l: REF *wkrZERL-+—%K&
ROFITIE, F—&EEHZ REF AYyRZEFALET,

data keys;
input key;
datalines;

| S T R~ O R OV R N B € 4 B OO R S R

data count;

length count key 8;

keep key count;

if n =1 then do;

declare hash myhash(suminc: "count", ordered: "y");
declare hiter iter ("myhash");
myhash.defineKey ('key');
myhash.defineDone () ;

count = 1;

end;

do while (not done) ;

set keys end=done;

rc = myhash.ref () ;

end;

rc = iter.first();

do while(rc = 0);

rc = myhash.sum(sum: count) ;
output;

rc = iter.next();

end;

stop;

run;

proc print data=count;
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run;

FORTYR 2.2 REF XVyREEELI-DATA DH S

The SAS System

Obs | count | key

1 4 1

2z 3 2

3 2 3

4 1 4

5 2 ]
BEEIEH:
AR

“ADD AVWR” (5 R—2)
“FIND AYyR” (25 R—2)
“CHECK #VyR” (7 R—2)

REMOVE *Yvwk
BELEF—ICEEMITON TS T —2%/\y a2t Tz D LHEIBRLET,
BRAME: /\viaAITPHk

3

rc=object REMOVE(<KEY: keyvalue-1, ... KEY: keyvalue-n>),

5/1%

rc
AR EEL-IERLET,
Fan)2—2a—FIEmNERL, TOLUSNDIEIETERBRERLET , AVYRFED
HLUTUA—2a—FEHFREET . TOAYIYRNEKBLI-BE. ZUTHIT
—Ayt—UROJ(CEEFAFENFET,

TS ok
N AT EEIBELET,

KEY: keyvalue
DEFINEKEY A*VYRUHLTHEESN TLAR BT 2F—EHEEN—HT
S5 —(EFEELET,
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"KEY: keyvalue"R7 D#(F. DEFINEKEY AVYREFRALTESZEIN-F—Z
HOMIZE->TEDLYET,

HE  BEEMFONTOS/ NV AREFD keyvalue T RLTWNDIGE.
EIE REMOVE AVYKRIF/N\yaA Tz oM oFx—F =TT —4ZHIBRLE
BhA. T5—AvE—UARITEINET,

REMOVE AVyKIX, /\yaA Tz oMM oF—T—20MAZHIBRLET,

KD 2 D2ODFEEDNTNMNTREMOVE AYYREFEALT. /\yaA Tz D
F—BLUVT—EFHIBRTEET,

1 DB RDA—FIZTRT KIIZ, F—ZFHELTHD REMOVE AV VREERYT D
HETY,

data null_;

length k $8;

length d $12;

if N =1 then do;

declare hash h{();

rc = h.defineKey('k');

rc = h.defineData('d');

rc = h.defineDone () ;

/* avoid uninitialized variable notes */

call missing(k, d);

end;

rc = h.add(key: 'Joyce', data: 'Ulysses');

/* Specify the key */

k = 'Joyce';

/* Use the REMOVE method to remove the key and data */
rc = h.remove () ;

if (rc = 0) then

put 'Key and data removed from the hash object.';

run;

2 DBIE. ROA—FKIZTRT K32, ¥a—btAvbEFERL T, REMOVE AV yRIEY
HLCF—ZEEEETSHAHETYT .

data null_;

length k $8;

length d $12;

if N =1 then do;

declare hash h{();

rc = h.defineKey('k');

rc = h.defineData('d');

rc = h.defineDone () ;

/* avoid uninitialized variable notes */

call missing(k, d);

end;

rc = h.add(key: 'Joyce', data: 'Ulysses');

rc = h.add(key: 'Homer', data: 'Iliad');

/* Specify the key in the REMOVE method parameter */
rc = h.remove (key: 'Homer');

if (rc =0) then

put 'Key and data removed from the hash object.';

run;
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Z: REMOVE AYYKRTIET—2ERDERFERSNFEA /\vPat T ID
EMNEIRRESNEZ1TTT,

ANy aA IOz HRaAV ARSI A Tmultidata: 'y' FIEE T HE. REMOVE 4
YYRIFEBELEF—DTRTOT—RIEBZHIBRLET .

Bl: 1Ny aT—TILDOF—DHIE
COBITIE. Ny T—T L DE—EBIRT I EEERLET,

/* Generate test data */

data x;

do k = 65 to 70;

d = byte (k);

output;

end;

run;

data null_;

length k 8 d $1;

/* define the hash table and iterator */
declare hash H (dataset:'x', ordered:'a');
H.defineKey ('k');

H.defineData ('k', 'd');

H.defineDone () ;

call missing (k,d);

declare hiter HI ('H');

/* Use this logic to remove a key in the hash table
when an iterator is pointing to that key */
do while (hi.next() = 0);

if flag then rc=h.remove (key:key) ;

if d = 'C' then do;

key=k;

flag=1;

end;

end;

rc = h.output (dataset: 'work.out');

stop;

run;

proc print;

run;

ROBAE 3 BEEDA TS IOMDF—ET—R(F—=67. T—3=C)H\HIlrsh 3
_EERLTWET,
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FORToh 2.3 HHDSEIREAEE—bT—4

The SAS System

Obs k| d
1 65 A
2 66 B
3 68 D
4 69 E
5 70 F
BEEEA:
o NNV DaATOzORDT—EDBEREHIR (SAS FEYTFL R BESRE 22
)
AR

s “ADD AVYR” (5 R—D)
+  “DEFINEKEY AVwEk” (21 R—)
« “REMOVEDUP AYwk” (55 R—2)

REMOVEDUP AYwFk
BELEXF—ORENDT—AREBRICEAEMITLNATWNAT—4%Z/\yaA Tz LHIBRLET,
RS \viatITrsk

3

rc=object REMOVEDUP(<KEY: keyvalue-1, .. KEY: keyvalue-n>);

5/%

rc

AVYRH YL RELE=-DERLET,

FOn)2—ra—FIEmNERL, EAOLSNDIEIETERBRERLET , AV VRN
HLTYI—Va—RERFEEET . TOAVIENKRLI-GE . RETHIS
—Ayt—UROJZEEFAENET,

A IS ok
N AT BEIBELET,

KEY: keyvalue
DEFINEKEY AVYRHUHLTIEESNT =, 5T 5F—ZEHI—HTHHD
F—EFEELET,
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"KEY: keyvalue"RT7 D (%, DEFINEKEY *VVREFRLTERIN-F—%
BOBIZE>TEDYET,

HE  BEEM TN TS/ N\ AREFD keyvalue ZRLTULNDIHE.
=1H REMOVEDUP AVwR(E/N\yatd Tz oM oFX—F (3T —2%HIE
LEFA, IS—Avt—UMRETINET,

=
REMOVEDUP AYwR(&, /\vaA Tz oMhoF—ET—2DMmAFEIBRLE
ERS

RD2DDFEDNFTAMNTREMOVEDUP AUyRZEFERLT. /\vaAtTTxy
PDXF—BLUVT—FZHBIBRTEET, 1 DHIEK. F—ZFIEELTHS,
REMOVEDUP Ay RZERT5HETT 2 DBIE. a—rAvhEERALT.
REMOVEDUP AR U HL CHXF—FEEEETHHETT .

/# REMOVEDUP AVYRTl&, T—2EHDEIIEBINFEC A /\vPatTD
T FDIELEIBRESNDEITTT,

H: F—OT—HEBVANMISHST—REEN | DOADEHEIF, F—ET 5N
N AF T ODBRIRENET,

[24:3%

REMOVEDUP AV K TlE, #8EL:-F—DWEDT—FIER ICEE T TLY
BT =AY 2aF TS EIRENET , REMOVE AYYRTIlE, fEEL=F
—ZBEEM TSN TNATF =20/ \wiaA T oS EIBRENET,

#l: F—DEHIT HHE DHIER

COBITIE. BRDOF—ITEROT—FEEAH D\ 1A T IOEERLE
¥, F—DHREDT—REBIEIBREINET,

data testdup;
length key data 8;
input key data;
datalines;

10

11

15

20

S Ul R U W NN W R NN
(\e)

99
data _null_;
length r 8;

dcl hash h(dataset:'testdup', multidata: 'y', ordered: 'y');
h.definekey('key');

h.definedata('key', 'data');

h.definedone () ;

call missing (key, data);

do key = 1 to 5;
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rc = h.find();

if (rc = 0) then do;
h.has_next (result: r);
if (r ne 0) then do;
h.find next();
h.removedup () ;
end;

end;

end;

dcl hiter i('h');
rc = i.first();

do while (rc = 0);
put key= data=;

rc = i.next();
end;

run;

ROITH SAS AT IZEZRAFENFET,

key=1 data=10
key=1 data=5
key=2 data=11
key=2 data=9
key=3 data=20
key=4 data=6

key=5 data=5

BEEIEH:

o “E—EBX—ETADRT(SAS BEYTFLIR: MR 22 E)

AR
+ “REMOVE *Ywk” (52 R—)

REPLACE *Jvyk
HELF—[CBRBMFon T —EHLL T BRI ET,

WM.

nyaFrIiozok

38

rc=object REPLACE(<<KEY: keyvalue-1>, ...<KEY: keyvalue-n>, <DATA: datavalue-1>,
...<DATA: datavalue-n>>);

k4

re
AR ILE-hEERLIE-hERLET,
FTOn)E2—2ra—KRIEEMERL. EOLUSNDEITREEZRLET, AYYRIEY
HLTYEA—2a—FREHERTELET . TOAYYERKBRLI-GE. ZUT SIS
—Ayt—UROJIIEEFATENET,
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F72zok
Ny AF TN RERELET .

KEY: keyvalue
DEFINEKEY AVyREUHLTIEESNT =, 5T 2F—ZEH—BTHED
F—EEREELET,

"KEY: keyvalue"R7 D (L. DEFINEKEY *VYREFERALTEZR SN -F—
EHMOIZL>TEDLYET,

DATA: datavalue
DEFINEDATA AVyREUHLTCIRESNT =, 5T 5T —2EHI—HIT 5E
DT—REEEELET,

"DATA: datavalue"R7 DL, DEFINEDATA AV vrE#FERALTEE SN
F—REHDOBI-L>TEDYET,

!

RD 2 DDHEDWNTNMNT REPLACE AVYREFERALT, /\y aA T4 A
DT—REBEMZHENTEET,

1 DBIF. ROIA—RIZRT LI, F—BLUT—2EBEEEERZLTH D REPLACE
AYYREFERTEHHETT , COBITIE. F—Rottwlr' DT —FHV st /M i52nd' IZEEE
SNET,

data work.show;

input brd $1-10 plc $12-14;

datalines;

illllig

Terrier 2nd
LabRetr 3rd
Rottwlr 1st
Collie bis
ChinsCrstd 2nd
Newfnlnd 3rd

proc print data=work.show;

title 'SHOW Data Set Before Replace';
run;

data null ;

length brd $12;

length plc $8;

if N =1 then do;

declare hash h(dataset: 'work.show');

rc = h.defineKey('brd') ;

rc = h.defineData('plc');

rc = h.defineDone () ;

end;

/* Specify the key and new data value */
brd = 'Rottwlr';

plc = '2nd';

/* Call the REPLACE method to replace the data value */
rc = h.replace();

run;

proc print data=work.show;
title 'SHOW Data Set After Replace';
run;
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2 DBIE. ROA—KIZRT LIIZ, 3—bAvbEFERL T, REPLACE AYyRIEEY
HLCHF—BLUT—RZFEEEETDHHETT,

data work.show;

input brd $1-10 plc $12-14;
datalines;

Terrier 2nd

LabRetr 3rd

Rottwlr 1st

Collie bis

ChinsCrstd 2nd

Newfnlnd 3rd

data null_;

length brd $12;

length plc $8;

if N =1 then do;

declare hash h(dataset: 'work.show');

rc = h.defineKey('brd!') ;

rc = h.defineData('plc');

rc = h.defineDone () ;

/* avoid uninitialized variable notes */
call missing(brd, plc);

end;

/* Specify the key and new data value in the REPLACE method */
rc = h.replace(key: 'Rottwlr', data: '2nd');
run;

Z: REPLACE *YwRZEREUHLTEF—NROMSLENS-BE. F—ET—4H
woarJdozoMIEBMENET,

/Z: REPLACE AYYRTlE, T—2ZEHDEFT—HEBDEICEERAOAEE
Ao NI AT TOTONNDEDHANESBRZONET,
5437

REPLACE AVyRTlE, f8ELI=F—IZBLEMITON =T =20 FHLLT—2(ZEE
% 5N FJ ., REPLACEDUP AR TlX, REDF—DREDT—FIER IZEE
Flont=F—42rFHLILVT—RICBEHZONET,

BEEIEH

o NNy aATOzONDT—RADBHREHIRR (SAS FZEUTFL X fE5RfE 22
)

AYyk:

+  “DEFINEDATA *YVwWR” (18 R—)

+  “DEFINEKEY *Vwk” (21 R—)

+  “REPLACEDUP AYwR” (59 R—)

REPLACEDUP #*VwF
RENF—ORENT—YEE CEEM o T—AEHLLT—ABERIET,
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BERE:  waATTIHR

3

rc=object REPLACEDUP(<DATA: datavalue-1, ... DATA: datavalue-n>);

5/%

rc

AVIRHEIL - ERBLI-hERLET,

YOnA—ra—KRIEEMERL, EOLANADETREERLET , AYYREN
HLTYR—ra—FREHEFREELT . TOAYYRHKBLI-GE., RLT 5T
—AytE—U N0 CEEZTAENET,

FISTor
N AF T HRRER/ELET,

DATA: datavalue
DEFINEDATA AVyRFUHLTIRESNT =, 5T 5T —2EHI—HT 5E
DT—REEEELET,

"DATA: datavalue" RT7 DE%. DEFINEDATA AV yREFERALTHRED*—IC
EEINE=TEEHOHMIE>TEDLYET,
Eo

RD2DDHEDNFT NN T REPLACEUP AYYRZEFERALT, /\v>aATozHh
RNDT—FEBEEHRZBHENTEFET,

1 D2BIE. T—2EBEZE&ELTH S, REPLACEDUP AVyREERTHHETT 2
DHIE. Ya—rhvbEFEALT. REPLACEDUP AYYRIEUH L TT—42% EE
ETHAHETT,

Z: REPLACEDUP AVYRZHUHLTF—ARIMLLMN2HE ., F—ET—4
ANV AT TOTIMIEBMENFT,

/Z: REPLACEDUP AYYRTIX, T—2ZEHDEIXT—REBDEICEETHRA LN
FRA NV AX T OMNDEOHNEERZIONET,

teEg

REPLACEDUP AV YK TlX, BEDF—DIRAEDT—FIEBICEAEM TN T=T—
ANFLWVT—RIZEZHZ 5N FT, REPLACE AVYYRTlL., IEELF=F—IZBE&E
fFHFonf=-T—aREHLWLVT—RICEE®mZ SNET,

ilﬂg

Bl: REDF—DT—2DEKR

ZOPITIE. BROX—IZEBOT—R2EELH D\ a4 T O EERLE
T, BEETAREENROINOIGEE. T—AEE DOEIZ 300 MMESNET,

data testdup;
length key data 8;
input key data;
datalines;

110

2 11

1 15

3 20
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U P w NN
ul

99

data null_;

length r 8;

dcl hash h(dataset:'testdup', multidata: 'y', ordered: 'y');
h.definekey('key');
h.definedata('key', 'data');
h.definedone () ;

call missing (key, data);
do key =1 to 5;

rc = h.find();

if (rc = 0) then do;

put key= data=;
h.has_next (result: r);

do while(r ne 0);

rc = h.find next();

put 'dup ' key= data;
data = data + 300;

rc = h.replacedup() ;
h.has_next (result: r);
end;

end;

end;

put 'iterating...';

dcl hiter i('h');

rc = i.first();

do while (rc = 0);

put key= data=;

rc = i.next();

end;

run;

ROITH SAS AT IZEZRAFNFET,
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key=1 data=10
dup key=1 15
dup key=1 5
key=2 data=11
dup key=2 16
dup key=2 9
key=3 data=20
dup key=3 100
key=4 data=6
key=5 data=5
dup key=5 99
iterating...
key=1 data=10
key=1 data=315
key=1 data=305
key=2 data=11
key=2 data=316
key=2 data=309
key=3 data=20
key=3 data=400
key=4 data=6
key=5 data=5
key=5 data=399

BEEIEH:

“E—BX—LT—ADRT” (S4S FEYTFLUX: fESH 22 E)

AUYR:
+  “REPLACE AYwE” (57 R—)

SETCUR AYwk
RIEZFIBTHF—IEBHZEELET,
BWANE: /N\vaREFAITOIIE

3

rc=object SETCUR(KEY: 'keyvalue-1'<, ... KEY: 'keyvalue-n">);

5%

rc
AJYRDBEIILE=ERBL=-MERLET,
YOonaA—ra—KRIEmmERL, EOLANADEITREERLET , AYYREN
HLTYEA—Va—RERERTELT . TOAYIYRHAKBLI-GEE. ZLT 5T
—dyt—UNOSIZEEZTAETFNET,

FISToR
NI AREFATO TN EIRELET,

KEY: 'keyvalue'
RIEDOFIBRF—ELTOX—EZIEELET .
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N AREFEFESIE N\ AFTOHNADEDIEB T REZHIATEET,
SETCUR AYwKIE, RIEDRBF—4RELET . FKREBDIEEIC(X. KEY 7
avEFERLEY,

Bl: R+ —IHE DIEE

ROBPITIE, KRXET 35S0 T3 ERBILET . RPIDIEB PREDIE
BM5TIE%ELS. RA= 18 31.6 Mo REZFBLET . T—2H/\wiat TPz IR
[ZEAAEN, RIEZRIATHDIZ SETCUR AV YRMNMEREINET , ordered 515
R P YES ITRESNTNSH HANFIETHEREZSNTOET,

data work.astro;
input obj $1-4 ra $6-12 dec $14-19;

datalines;

M31 00 42.7 +41 16
M71 19 53.8 +18 47
M51 13 29.9 +47 12
M98 12 13.8 +14 54
M13 16 41.7 +36 28
M39 21 32.2 +48 26
M81 09 55.6 +69 04

M100 12 22.9 +15 49
M41 06 46.0 -20 44
M44 08 40.1 +19 59
M10 16 57.1 -04 06
M57 18 53.6 +33 02
M3 13 42.2 +28 23

M22 18 36.4 -23 54
M23 17 56.8 -19 01
M49 12 29.8 +08 00
M68 12 39.5 -26 45
M17 18 20.8 -16 11
M14 17 37.6 -03 15
M29 20 23.9 +38 32
M34 02 42.0 +42 47
M82 09 55.8 +69 41
M59 12 42.0 +11 39
M74 01 36.7 +15 47
M25 18 31.6 -19 15

RDA—FTlIE. REDORKBF—H 18 31.6'IZHRESNET,

data null ;

length obj $10;

length ra $10;

length dec $10;

declare hash myhash (hashexp: 4, dataset:"work.astro", ordered:"yes");

declare hiter iter('myhash');
myhash.defineKey('ra') ;
myhash.defineData('obj', 'ra');
myhash.defineDone () ;

call missing (ra, obj, dec);

rc = iter.setcur(key: '18 31.6');
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do while (rc = 0);

put obj= ra=;

rc = iter.next();
end;

run;

ROITH SAS AT IZEZRAFNFET,

obj=M25 ra=18 31.
obj=M22 ra=18 36.
obj=M57 ra=18 53.
obj=M71 ra=19 53.
obj=M29 ra=20 23.
obj=M39 ra=21 32.

N W OO

RYDEEFIIREDEEINREFXFIAT BIZIX, FIRST AYyRET=IL LAST
AIREEFNEFNFERALET .

BEEIEH:

o “INVTAATL—EAT O OCDER ” (SAS FFET77L X fEHRE 22 E)
AYyR:

«  “FIRST AVwk” (30 R—)

« “LAST AYwR” (36 R—)

BET:

s “NEW EEFON\YaAATOzHOrERIF/NYVAREFATOIN 3T R
__i})

RAT—RAVR:

¢ “DECLARE RAT—hrAUrD/NyaATOzoReNY A REFAITOTIN
(10 R—=2)

SUM AYyK
N AT=JILHhoHEDXF—DEHELZRMBL. ZDEE DATA RTYTEHIZRELET,
WRAXME: /\vaAxTTzHk

3

rc=object SUM(SUM: variable-name);

BE5I%

rc
AVIRBAEAL I RBLIDERLET
OQUA—YA—KEEMERL. YOLUADEFRBERLET , AV RIEY
HLTUS— a—FEREREE . TOAVIFSRRLISE. BETHTT
— Ay —UHAT SEERENET,



SUM XYuF 65

F72zok
Ny AF TN RERELET .

SUM.: variable-name

BHEDF—DREDEIEZRTFT S DATA ATV ITERHERELES,

B30

N AX T OV OF—DEIFHEZIE T SIZIE, SUM AUvREFERALET,
HMIZDOWTIE, “F—HTU—DEE” (S4S 552 T77L 2 X: fEsiH 22 E)EaS R
LTLIZELY,

teEg

SUM AYYKRTIE,. 1 DDF—IZ2F | DOT—FIEEALNEELLGNESIZ. BED
F—DEHEFIRELET, SUMDUP AYYKTIE. 1 2DF—([ZDEHEHDOT—4
HEAFETHEEIC. BEDF—DRAEDT—RAEB I ODWTEHEZIBLE
j—o

#l: FFEDF—DF—KFHEDEF

ROBFBITIE. 2 D2DF—K=99 BLU K=100 ZIEEL. SUM AUVRZFRHALTE L
—DEEHEEFREFLET,

k = 99;

count = 1;
h.add() ;

/* key=99 summary is now 1 */
k = 100;
h.add() ;

/* key=100 summary is now 1 */
k = 99;
h.find();

/* key=99 summary is now 2 */
count = 2;
h.find();

/* key=99 summary is now 4 */
k = 100;
h.find();

/* key=100 summary is now 3 */
h.sum(sum: total);

put 'total for key 100 = ' total;
k = 99;

h.sum(sum:total) ;

put 'total for key 99 = ' total;

run;

BHID PUT AT—hAVKME k=100 DEHEEZHHLET .
total for key 100 = 3

2FB®PUT RF—hAVKME k=99 DEHEZE ALET,

total for key 99 = 4

BEEIEH:

AYyR:
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¢ “ADD XVybk” (5 R—2)

«  “FIND AYwEk” (25 R—2)

«  “CHECK AYVwk” (71 R—=Y)

« “REF AVyk” (50 R—)

s “SUMDUP AYVwR” (66 R—)

BEF:

“ NEW EEFD/N\NYaFA Tz IbFERLIENYaREFA TV 3TN

ART—RAVS:

“DECLARE RTF—RAURD /Ny 24T OOy A REFAT OO
(10 R—2)

SUMDUP #Vyk
BEOXF—OREDT—FEBITOVTEFHEZMISL . T DfEE DATA RTYTERIZRELES,
BERARE:  \viatITzib

38

rc=object SUMDUP(SUM: variable-name);

518

rc

AR BIL-hEBELE-IERLET,

Fan4a—ra—KRIEEMERL, FOLNDEITEREERLET  AYYREDN
HLTYE—2a—REHEIRTEET . TOAVYIYRDRKBLI-IGE. MIiETHTS
—Ayt—oROJ(ICHASNET,

TS or
N AF T HRREIRELET,

SUM: variable-name
BEDXF—OREDT—RERICDOWTIEBLI-EHEZERET S DATA RT
YITEHERELET,

!

F—IZEHOT—REELHIBEE. NV AT T OIS F—DEHEEXNE
9 BIZIE. SUMDUP AV YRZEFERLET, FMICOLTIE, “F—UT)—DEE>
(SAS BFEVZ7L>X: fEHH 22 BE)ESRBLTIZE,

g

SUMDUP A*YYETIE. 1 DDF—I2FEHDO T —AEEINFHETHEEIC. BE
DF—DREDT—AREBHIZDWTESHEZIRBLET , SUM AYYRTIE. 1 2D
F—IZDE 1 DT ARAEHLIFEELGN EZIZ. BFEDX—DEHEFZIELE
j—o

illl'lkl



SUMDUP »VwK 67

#l: KEFHEDERZ

ROBITIE, SUMDUP AV YR ZEFE->T. REDT—HIEEHDEHEXWMELET,
ZDPIIE, HAS PREV *VwK & FIND PREV AVyRZEES & URMDBTAIZIL—TF
TEHIEHRLTLET L FIND PREV AYwRIF, MEDYRMERIZDWTIE
FIND NEXT AVYRERBRDUNEETVET, BLH5DIE. BBDIEBJRNTHIA
ICBEHTEHRTT,

data dup;

length key data 8;
input key data;
cards;

10

11

15

20

16

Ul P U W NN W R DR
o

data null ;

length r i sum 8;

i=0;

dcl hash h(dataset:'dup', multidata: 'y', suminc: 'i');
h.definekey('key');

h.definedata('key', 'data');

h.definedone () ;

call missing (key, data);

i=1;
do key =1 to 5;
rc = h.find();

if (rc = 0) then do;

h.has next (result: r);

do while(r ne 0);

rc = h.find next();

rc = h.find prev();

rc = h.find next();

h.has next (result: r);

end;

end;

end;

i=0;

do key =1 to 5;
h.find() ;

if (rc = 0) then do;

h.sum(sum: sum) ;

rc =

put key= data= sum=;
h.has next (result: r);

do while(r ne 0);

rc = h.find next();
h.sumdup (sum: sum) ;

put 'dup ' key= data= sum=;
h.has next (result: r);
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end;
end;
end;
run;

ROITH SAS AT IZEZRAFNFET,

key=1 data=10 sum=2

dup key=1 data=15 sum=3
dup key=1 data=5 sum=2
key=2 data=11 sum=2

dup key=2 data=16 sum=3
dup key=2 data=9 sum=2
key=3 data=20 sum=2

dup key=3 data=100 sum=2
key=4 data=6 sum=1

key=5 data=5 sum=2

dup key=5 data=99 sum=2

10, 15 BELUP 5(CDIBFTRFSNTLDEDELET)D 3 DOT—2EZHE D+
— 1 &FIZE->T. CONEERTHET,

key=1 data=10 sum=2
dup key=1 data=15 sum=3
dup key=1 data=5 sum=2

=T DT —E)AEHEIF, ZHID FIND AV YREEUHLT 10 DF—EEHEN
1IZERESNFET, 4D FIND NEXT AV YRIEUHLTS OF—EEHEM 1 (25%
EINFET, RD FIND PREV AV YRFFUHLTIE, T—2{E 10 [CE>TH—&K&t
EA2 [CEASINET, SHI2, HFED FIND NEXT AV YRIEUHLT, 5 DF—5%
FHEA 2 IZERESNET L—TORORETIE, 15 DF—FFHEN 1 ITHRES
N5 DF—EFHEN 3 ITHRESNFTET(JART S A 15 KYBRTIITRFSNATILVST
) IHIT, 15 DF—EFHEMN 2 ITEHINFET . COF— 1 OUEHEREDOH S
. HA510DESYTT,

COFITIE VRAMILBEIO IV M) BNFELTOSIEA LI > TS 0.
FIND PREV AVyRZIFEUHTHIIZ HAS PREV AYYRERVHLTWER A &F
HELEMSEBEE L—TICAVER A,

ZOFTIH,. TRTOT—AARCF—2EH 2O BEXF—DEHDOT—2ERIC
DWTIHIEFEN—FELBEWIENOMYFET , F—%F o THREFZLHLIETEEE
Ao VARHDIER(10, 5, 15)&, BB A EMSN-IEEZBE—HBLEE A,

COIENS, EELBICE>TIEEBEAYYRNRELZEEOMET(CDE
& . SUMDUP AYYEH SUM AYVEERIHDLIEZE, IREDALEE DF—KE
EIZDOWTITLEYD),

BEEIEH:

“E—BX—LT—ADRT” (S4S FEYTFLUX: fESH 22 E)

AR
o “SUM AYE” (64 R—)




3E

Java A 7oz HoMD T4 3FY)

69

ATFIVRID Java AT HRAIYR

AT
CALLtypeMETHOD AV ...
CALLSTATICtypeMETHOD AWK ... ... ... ... ... ... .....
DECLARE RT—hAVRD JavaA Tz oo ..
DELETE AV UK
EXCEPTIONCHECK AWK o
EXCEPTIONCLEAR AWK
EXCEPTIONDESCRIBE AWK . i
FLUSHJAVAOUTPUT AWK i
GETtypeFIELD AWK .
GETSTATICtypeFIELD AWK ... . .,
NEW GEEFD JavaATDxHb ...
SETtypeFIELD AWK ..
SETSTATICtypeFIELD AWK ... .. .. . ..

ATFITYRID Java AT HRAYYR
Java ATz O AYYRIZIZ 5 DDOATIUAHYET,

F 31 H7FTVYFID Java T oA IR

H7IY 816

HIlRR Java# T UREHIBRTEET

il 5% BlsMEREINEL THISNEI)T TEET,

J4—ILRSHE Java F TV DEIGEA U RBU R T4— LR ET[FERITHL

AVRAVRIT4—ILEDIEZERLIZYRELIZY TEET,

AYYRSHE FHRU7E Java AV YR EFEBITIELY Java AYYRIZT IR TEET,

HA H NI Java W W ZBIEICEIETEET
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AFdv
HIBR

Hh

J4—ILKS R

- Java A IS OrD T oTFY

RDORIZ, Java FT OO AV I DBEZRLET . FFMIC DOV T, FAYYRED
HEIVNZESRLTIES,

BER
DELETE AYwF (p. 77)

FLUSHJAVAOUTPUT AVwk
(p- 82)

GET#ypeFIELD A*YwE (p.
84)

GETSTATICtpeFIELD AV
K (p. 86)

SET#ypeFIELD AWK (p.
89)

SETSTATICtypeFIELD *YJwk

L
Java ATz O REHIBRLET,

H AT Java HAZEEETHEIIHEELES .

Java ATz OO BRI TEWN I —ILEDEZRLET,

Java ATz DEIE T4 —ILEDEFRLE T,

Java ATz DHBITHEWN I —ILFDIEZEELE T,

JavaA TPz HbDEM T —ILEDIEFEEBELET,

(p-91)
AYVRSHE CALL#ypeMETHOD *wk ERU T Java AYYRMS Java 7T ST HRD AV R B A AY
(p- 70) yREREUHELET,
CALLSTATICpeMETHOD  E$#97%% Java AVYRMS Java AT HPD AV RFU X AU YR
AR (p. 73) FFUHLET,
{5141 EXCEPTIONCHECK AVwyR  AYYREUHLUBFIZHINDREELE=NESIERIRLET,
(p. 78)
EXCEPTIONCLEAR AYwk  BE. BELTWSHI0NEIUTLET,
(p- 79)
EXCEPTIONDESCRIBE *Vy T/\w5 05 DA/ 7EPVEZ . FIsMESHREHE ALES,
K (p. 81)
— ~
T493FY)

CALLtypeMETHOD AYyk

EHEOTHRLY Java AYYRID Java AT HRDA DV RBV AAYYREFUHELET,
A7TY: AYYRSER

BHEAXE: JavaFITzok



CALLtypeMETHOD XK 71

3

object. CALLtypeMETHOD ("method-name", <method-argument-1, ...method-argument-n>,
<return-value>),

5/%

2ITST ok
JavaAX Tz IR ERELET .

type
EHITIEL Java AR DERBZIEELE T, BIZIEROVWT AL DIEEIETE
TEET,

BOOLEAN
# B2 BOOLEAN 2i5%ELET,

BYTE
HEREBZBYTEZIEELET,

CHAR
HEEREAZ CHAR ZHEELEY .

DOUBLE
# 8% (- DOUBLE 2 5%ELET,

FLOAT
BB FLOAT 2 EELET,

INT
HERBZINT ZEELED,

LONG
HERBZLONG ZIEELET,

SHORT
#£ B R (- SHORT £ EELET,

STRING
BRI STRING #HEELET .

VOID
HERERBZVOID ZHEELET,

BREEH “T—ARIETHMERE” (S4S FiBYTFLX: fEH#H 22 E)

method-name

TR Java AUV YR DBRIEIRELET,
B AVYFEE—ESIAFFELEZESIARTHORENHYET,
method-argument
AVYRICE T NGA—EZHBELET
return-value
AIYRTEZRTIEEDRYIEZEELFEY .
|

Java ATz OREA U RB R{ELT=5, CALLypeMETHOD AV RZ{ERLT= Java
AT ORTOAYYRREUPHLIZE ST, B TR Java AYYRICT VLR TEE
E

illllig
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- Java A IS ORDTrooTFY

2 type 51T Java DT —EBERLET  Java DT—2EE SAS DT —32E DR
EHOFEMICOWTIE, “T—2BICEAT SRIRE” (SAS FEVT77L X S #e
22 ) #SBLTIEELY,

{5423

I T Java A wRIZ[E CALLypeMETHOD A*VyRZERALET , Java AVUR
HEFHIZII5 S (X, CALLSTATICHpeMETHOD AV wRZEFHALET,

Pl: J4—ILFDEDEREELTEF

ROBITIE. 3 DOHHTHENIA—ILREECBEMEISREERLET  JavatT
TIHb § AV REURIEEN, CALLypeFIELD AR ZEFERALTIA—I/LEDED
BESIUVRBINET,

/* Java code */
import java.util.*;
import java.lang.*;
public class ttest
{

public int i;
public double d;
public string s;
public int im()

{

return i;

}

public String sm()

{

return s;

}
public double dm()

{
return d;
!
!

/* DATA step code */
data null ;
dcl javaobj j("ttest");
length val 8;
length str $20;
j.setIntField("i", 100);
j.setDoubleField("d", 3.14159);
j.setStringField("s", "abc");
j.callIntMethod ("im", val);
put val=;
j.callDoubleMethod ("dm", val) ;
put val=;
j.callStringMethod ("sm", str);
put str=;
run;

ROITH SAS AT IZEEZRAFENFET,

val=100
val=3.14159
str=abc



REEIEE:

AYyR:

CALLSTATICtypeMETHOD XVwf

“CALLSTATICtypeMETHOD AYwE” (73 R—2)

73

CALLSTATICtypeMETHOD AUk
8072 Java AV YRH S Java AT ORD AV RAZU A AR EREVHLET,

A7
WRARE:

AYYRS R
Java#+ I ook

38

object. CALLSTATICtypeMETHOD ("method-name", <method-argument-1
, ...method-argument-n>, <return-value>),

5/1%
27Ok

JavaX TR BEHRELET .

fype

FREYE Java AV YR DRERBZEZHRELES . BIZEROVWT A DIEZIEETE

i-g_o

BOOLEAN
#£ 2 R|Z BOOLEAN #iEELET,

BYTE
HEREBZBYTE #IEELET,

CHAR
#ERBZ CHAR ZHEELEYT,

DOUBLE
#2878 |Z DOUBLE {5 L%xd,

FLOAT
HEERBZFLOAT 2HEELET,

INT
EERBZINTEFIEELET,

LONG
ERRBZLONG ZHEELET .

SHORT
#EE A SHORT £ EELET .

STRING
#EEBZ STRING ZHELET,

VOID
HERBZVOID ZHEELET,

BREER “T—4RI(ZETSRE” (545

=ZF
I=0:/=]

YZ7L2X

: BEEEHE 22 E)
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- Java A IS ORDTrooTFY

method-name

FREYR Java AV URREHRELE T,
Eif AR EE—ESIRAFFELEZESIAFTETCRENHYET,

method-argument
AYVYRIZET NIA—RZERELET .
return-value

AIURTEZ R HEEDRVIBEEELET .

Java AT Oz HREAVREU R{ELT=5 ., CALLSTATICHpeMETHOD *YyR%{# F
Lf=Java ATz O TOAYYREUHLIZE ST, 0% Java AYYRIZTHERT
X

2 type BIIE Java DT —HBERLET , Java DT —2EL SAS DT—2E DR
HEHOFEMICOWTIX, “T—2ECEAT HRRE” (SAS FEVT7L X fEE#H
22 BE) FSHBL TS,

{2427

F#HI73 Java AV WRIZIE CALLSTATICHpeMETHOD AV yRZEFHALET , Java AV
YR A BRI TS A 1. CALLypeMETHOD AYwRZEHERALET,

l: FEVET4—ILFDERTE EMIF

ROBITIE. 3 DOFBMGET—ILREEOBEMEIIREERLET Javad TPz
Ik 3 AU RE RSN, CALLSTATICtypeFIELD *VyRZFERALTI —ILED
ENFRESLUVBMBEINET,

/* Java code */

import java.util.*;
import java.lang.*;
public class ttestc

{

public static double d;
public static double dm()

{

return d;

}

/* DATA step code */

data x;

declare javaobj j("ttestc");

length d 8;
j.SetStaticDoubleField ("d", 3.14159);
j.callStaticDoubleMethod ("dm", d);
put d=;

run;

ROITH SAS AT IZEZRAFNFET,

d=3.14159



DECLARE X7—fXA2 D Java 72z ok 75

REEIEE:

AYyR:
“CALLtypeMETHOD AYwE” (70 R—)

DECLARE R T—hkAVR®D Java AT ok

JavaF T O E

Rl4:

R 1:
R 2:

ELET Java ATz IMDAVRAREERL. T—2%FNHIELET,

DCL

38

DECLARE JAVAOBJ object-reference;
DECLARE JAVAOBJ object-reference ("java-class", <argument-1, ... argument-n>);

51%

object-reference

JavaZ Tz OMDAT O VNS REBEIE/ELE T,

Jjava-class

AVRBAV AT B Java VS ADBRIFIEELET,

E  Java VSRR ZESIAFFEFEF—ESIARCTETRLEAHYET .
#

Java N5 —S DINRERET HHEE . NRIZIFEVAR(O)TIFGELTAT—
RFRSYLa()&#FERTIBELNHBYET , &R I, "java.util Hashtable"|&
ELWISRETEBYFER A EELWNITRA L java/util/Hashtable" TS

5%
Java F Tz OMDAVRZD ADERIZERT 21ERERELET o argument M
AIEX Java ATz IME-TERYET,

BEE  “DECLARE RT—hAUREFERLIz JavaA T Oz ORDA U REVRE
B B(FA—1 2)” (76 R—)

F-%.

SAS 7AY S LT DATA ATV TAVIR—RUMAT Oz ONEFERTBICIE. ATD
TOMEEELTHERAVREAVRIE)TEHENHYET , DATA ATy TaviR—=
VMU B—DIAR(E, DATA RTYTAMNLERFHADAVR—RU AT HE
(27 9EARTEANZALERBLET,

FEMIZOULTIE, 22 E: “DATA RTYTAVR—R VAT HMDFER (S4S &
U I7L2X: i ESRL TS,

Java 77T OPDEEF (T4 —41)
DECLARE RT—hAVREFERLTJavaA Tz IMEEELET,



76 3%

- Java A IS ORDTrooTFY

declare javaobj j;

DECLARE RT—hrAUKI AT HORSB I M Java ATz IR THAHZEH SAS
IZRLET

LW Java ATV IVMEEEL-RIC. NEW_ EREFEHERALTHI DoAY
RBVRELES, F2EZE ROI—FTTIE. _NEW_EEFTlavaZF T I
EREN . AT ISR T IZEYHBTONET,

j = _new_ javaobj ("somejavaclass");

DECLARE R 7—RX N EEFLS- Java TS ORD AR EXERE(T
7—42)

DECLARE RT—hAVRE NEW EEFEHEALTlava ATz VMEEEL. 1
RAVZLT B2 ATYTDTAEAD K HYIZ, DECLARE RT—rAVEFEAL
TJavaA TPz 1 DDATYITEEL. AVREVARILTBIEMNTEET,
f=&ZIE. RDOI—FITTIX. DECLARE RAT—hAVRT Java ATz OMMNEE R &
VAV REVRIEEN  Java ATz A T O HRS B I IZEYHETONE T,

declare javaobj j("somejavaclass");
BIRDI—F{TIE. ROI—FZFERATIDELERETY

declare javaobj j;
j = new javaobj("somejavaclass");

TDRASOAE, AVIR—RNA T OO EA VARV REL AV R—R AT
THOMT—RENHIE T E=OIZFERATESIAYYRTT, LXK, ROI—FTT
[X. DECLARE RT—hrAURT Java AT OMREE B LVAIVREZV RSN,
Java AT OMNAT Oz OSBRI ICEIYETONE T  JavaA TV RS
DATH—DBGESI L. AV RFIVRIET D Java VSADRZFITY . TDD S
[FTRTlava V5 RABEDAV A NS935 |8 TT, ROBITIL, Java V5 R4
testjavaclass MAVARSHVA T, {E 100 &.8 [FOAVRAMSUABIHTT,

declare javaobj j("testjavaclass", 100, .8);

LB

Javax T OREEEL. AV RIVREER T BIZ1&. DECLARE RT—hRAVRE
NEW EEFZERAY SHH. DECLARE RT—r AU MDA EFALET,

l

#I1: DECLARE X 7—RX2rE NEW BEEFEFEFL- Java 7510
FrDEEEIVRIRE

ROBITIE, B Java VIADMERENF T, DECLARE RT—hAVRE NEW_
BEEFEFERALT. CDISADAVREIVREERLET,

/* Java code */

import java.util.*;
import java.lang.*;
public class simpleclass
{

public int i;

public double d;

}

/* DATA step code
data null ;



DELETE XVwkr T7

declare javaobj myjo;
myjo = new_ javaobj ("simpleclass") ;
run;

#12: DECLARE R 7—R X EEEL- Java 4 T OPDIEEEAR B
R 1E

RDOBITIE, 1\vaT—TILD Java YS5RADERESNE T, DECLARE RAT—hRAY
FEALT. BERLUVARIBREZHEEL. COUSRADAV ARV REERLET,
ZDHITIL, DATA AT YT DHE— DEEER A Java DT —4E DOUBLE R T
HB=H. 5Y/I\—I5 X mhash KNILETT,

/* Java code */
import java.util.*;
public class mhash extends Hashtable;

{

mhash (double size, double load)

{

super ((int)size, (float)load);
}
}

/* DATA step code */
data null ;
declare javaobj h("mhash", 100, .8);

run;

BEEIEH:

o 22 FE:“DATA ATV TAVKR—RUA T OCDER” (S4S FFEU 7L X:
V. 74577

BET:
+ “ NEW JEEF®D JavaATPTHR” (88 R—D)

DELETE AYvwk
Java A I HMEHIBRLET,

HF3aY):
WRAXE:

HilB&
Java AT Hk

3

object DELETE( );

5%

2SOk
Java A T ORBEIRELET,
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illllig

]

DATA RTY7DAVKR—RU AT IME, DATA ATV T DR TRIZEHEMNIC
BIBgENET D Java ATz U AV RNSHEATAI NS BEREZBFIAT
2154 (&. DELETE A*YYKTJava ATz U 2 HIBRT AU ENHYET,

HIBRLT= Java 7T Oz OMEERALELIET HE T5—MOJICEERAFENFET,

EXCEPTIONCHECK Ak
ARV HLUEICHIN D RELAESIHEHERELET

HhTF3IV:

WRXE:

15151
JavaA T ook

3

object EXCEPTIONCHECK (status);

1%
2SOk
JavaA T ORBEIRELET,
XT—HX
BENBHNRT—ERERELET .

Evk  Java MHIRINDBRAT—RREDT—42E L DOUBLE TY, ZHuld SAS
DEET—2EIZHIELET

illllig

]

Java {54} I& EXCEPTIONCHECK *%/w K, EXCEPTIONCLEAR AV YR HE LU
EXCEPTIONDESCRIBE AV yRZENLTUEEINET,

AYYRIEUH LB ZHIA D REL=-NESNERETET H(ZIE. EXCEPTIONCHECK
AYYRZEFENET, BN RETHEEEEDH S Java AV VRZERUHLI-#IE. &
B EXCEPTIONCHECK AV wREIEUH T OMNIEEMITY,

1l B4 DHESE

ROBITIE., FISNNFEETEAVYEM Java ISR IZEENTULVET . DATA AT
FEZFDAVYREFUHL, FINDEELZHEZELET .

/* Java code */
public class a

{

public void m() throws NullPointerException

{
throw new NullPointerException() ;
}
}

/* DATA step code */
data null ;
length e 8;



EXCEPTIONCLEAR XYwKR 19

dcl javaobj j('a');
rc = j.callvoidmethod('m') ;
/* Check for exception. Value is returned in variable 'e' */
rc = j.exceptioncheck(e);
if (e) then
put 'exception';
else
put 'no exception';
run;

ROITH SAS AT IZEZRAFNFET,

exception

REEIEE:

AYyR:
“EXCEPTIONCLEAR AVwR” (79 R—)
“EXCEPTIONDESCRIBE #Vwk” (81 X—)

EXCEPTIONCLEAR AYyk
RE. FELTWAHINEIITLET,
A7) s
BAXEK: JavatIPzHh

38

object EXCEPTIONCLEAR( );

518

27Ok
Java X TPz HRBEHRELET .

!

Java {54} I& EXCEPTIONCHECK *YwK ., EXCEPTIONCLEAR AYYRH LU
EXCEPTIONDESCRIBE AYYRZNLTUREEINET,

BINNEETZAVYRERVHETHEIE. FUOELEICHNOEFEEZHEETHE
EHEHLET BINDBRELGE L. BUGREEETLTHL,
EXCEPTIONCLEAR AVyRZE{FE>THISNEI)TLET,

BIS A FEAELTULVELNMES . COAYYRIZIZAOHRELHYEE AW

illl'lkl

Ul

BI1: BISFDREZEE YT
ROBFITIE, BINDRET DAV YD Java JFRICEFENTULET , DATA AT
TTIOAVYREFUHLI-E, BINEIITLETS,
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Java 775 oD T 1o FY

/* Java code */
public class a

{

public void m() throws NullPointerException

{
throw new NullPointerException() ;
}
}

/* DATA step code */
data null_;
length e 8;
dcl javaobj j('a');
rc = j.callvoidmethod('m') ;
/* Check for exception. Value is returned in variable 'e' */
rc = j.exceptioncheck(e);
if (e) then
put 'exception';
else
put 'no exception';
/* Clear the exception and check it again */
rc = j.exceptionclear( );
rc = j.exceptioncheck(e);
if (e) then
put 'exception';
else
put 'no exception';

run;
ROITH SAS AV [ZEEFAFEFNFET,
exception

no exception

Bl 2: XEET 7 AL A AR EEF DRI DFT oD

ROBITIL, Java 10 Y5 RZFEALT DATA RTYIDSONERT7 A ILEGHFAHF
9, 20 Java3—KIL pataInputStream DT V/\—I T RAEERLL .
FileInputStream ZOVANSVAITEE D EIICLET . AV ARSI EMNEIEIZER
B9 5DIL. FileInputStream M THSD InputStream TH , WED AV YRIL
VPTITER—IS—IF RNV I T YT RITTEBDIFEBRFETHELZO, Ty/i—H
M‘g—cg_o

/* Java code */
public class myDataInputStream extends java.io.DatalnputStream

{

myDataInputStream(java.io.FileInputStream fi)
{

super (fi) ;

}

}

L=y —I5REE>THETI74 /LD DataInputStream ZIERL. 7741
ILDRIRITET DETITAILEFRAIAHAHET . EXCEPTIONCHECK AV k% #S

T readInt * YR TO EOFException HAEZFHIFEL. ANWIN—TE#KLTEIEBZ

EWTEZET,

/* DATA step code */
data _null_;



EXCEPTIONDESCRIBE XYwf 81

length d e 8;

dcl javaobj f("java/io/File", "c:\temp\binint.txt");
dcl javaobj fi("java/io/FilelInputStream", f);
dcl javaobj di("myDataInputStream", fi);

do while(1);

di.callIntMethod ("readInt", d);
di.ExceptionCheck (e) ;

if (e) then

leave;

else

put d=;

end;

run;

REEIEE:

AYyR:
«  “EXCEPTIONCHECK *VwE” (78 R—)
«  “EXCEPTIONDESCRIBE AVwR” (81 R—)

EXCEPTIONDESCRIBE AYwk

TIWT AT DAUIATEYER BINMEREHE ALET,
A7) s
BRAXK: JavaAIPzHb

38

object EXCEPTIONDESCRIBE(status);

518

2SOk
JavaX TPz HMBEHRELET .

RT—4X
TINVIT AT DAU/ATERELES , status SIBIEROVTNHODIETT,

0
TS OTEFJICHEELET .
TSI O EFVITHEELET .
FTIAIE 0(F D)

Evk Java MDIRENDBRATF—RREDT—4%E! L DOUBLE TY , C4LlE
SAS D#ET—HREICHIGLET
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]

EXCEPTIONDESCRIBE AV, IS DT /NI AT DF A THEYYEZE
T, HNDT /NI AT BN DIGE . FISMERL IVM OBEL AICHAShFE
ERR

M TIHILNTIE,.IVM OEEE AIE SAS OF IZYFALIRENFET,

illllig

pl: BISMERDOREH H~DH A
ROBITIE, BISMERSATLEL NI AShET,

/* Java code */

public class a

{

public void m() throws NullPointerException

{

throw new NullPointerException() ;

}
}

/* DATA step code */

data null ;

length e 8;

dcl javaobj j('a');
j.exceptiondescribe (1) ;

rc = j.callvoidmethod('m') ;
run;

RDITHN SAS AT [CEEAFENET,

java.lang.NullPointerException
at a.m(a.java:5)

BEEIEH:

AR
+  “EXCEPTIONCHECK #*VwKk” (78 R—2)
+  “EXCEPTIONCLEAR *Y'WR” (79 R—)

FLUSHJAVAOUTPUT AYyk
HA%IC Java HAEEIETHLIITHEELET .
A7) dA
WHEMZ: JavaA Tk

X

object FLUSHJAVAOUTPUT( );
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51%

27Ok
Java X Tz HORBERELET,

SAS A4S I1Zx19 5 Java A&, DATA RTYT DR TEIZISY adhExd,
FLUSHJAVAOUTPUT AVyKZFERAL-5E. Java B Al DATA RT7YTDEIT
FIZRTINEIRTOHEIDRIZRTINET,

f5l: Java H HhDERTR
ROFITIE, DATA A TYTD5E T #I1"In Java class"ITHEZRAENE T,

/* Java code */

public class p

{

void p()

{

System.out.println("In Java class");
}

}

/* DATA step code */
data _null_;

dcl javaobj j('p');
do i =1 to 3;
j.callvoidMethod('p"') ;
put 'In DATA Step';
end;

run;

ROITH SAS AT IZEZRAFNFET,

In DATA Step
In DATA Step
In DATA Step
In Java class
In Java class
In Java class

FLUSHJAVAOUTPUT AVyKZERAL-5E. Java HAMNETIEIZ SAS OFIZE
ERAFENFET,

/* DATA step code */
data _null_;

dcl javaobj j('p');
doi=1to 3;
j.callvoidMethod('p') ;
j .flushJavaOutput () ;
put 'In DATA Step';
end;

run;

ROITH SAS AT IZEZRAFNFET,

In Java class
In DATA Step
In Java class
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In DATA Step
In Java class
In DATA Step

REEIEE:

“Java BREH 11" (SAS FF& 77> X: fEHHG 22 F)

GETtypeFIELD Ak
Java ATz DEM TV I — LR DEZFRLET
HTIY: T4—ILKBER
BHAXE: JavatdITzik

3

object. GETtypeFIELD("field-name", value);

HE 4
2SOk
JavaA TPz HOMRERELET,

type
Java TA—ILEDBIEEELET, HIZEROVThADEERETEET,

BOOLEAN
J4—ILEDEZ BOOLEAN 216 ELET .

BYTE
J4—ILRDBZBYTE #EELET,

CHAR
J4—I)LRDEZ CHAR ZIEELET,

DOUBLE
J4—I)LRDEZ DOUBLE 21§ ELET .

FLOAT
J4—ILEDEZ FLOAT 3 EELET,

INT
TJ4—ILEDOBRZ INT 2 5ELET .

LONG
J4—I)LREDBZ LONG ZIEELET,

SHORT
J4—I)LRDEZ SHORT 2 EELET,

STRING
J4—ILREDEZ STRING ZHEFELET,

SREE ‘TR LMRE" (SAS FEYTFLUX: FEHHE 22 E)

field-name
Java T4— LR BZHRTELET,
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E J4—ILRRBE—ESIRFFRZESIAFTEC R ENHYFET,

value

BENT=T4—ILREZZTES T AEHBEIRELET,

JavaA Tz OREAVREVRELIZD, FD Java ATz D AV YRV HLE
FERAL. XTI T4—ILRIZT VAL TIHRETEET . GETopeFIELD AJYRT
X, BTN IA—ILRIZTZ R TEET,

A type BIEIE Java DT —REERLET , Java DT —HEE SAS DT —2E DB
EMOFEMICOWTIE, “T—2EBET SRR (S4S FZUT77L > R: iR
2 B)yaSELTZE,

B

GETtypeFIELD AV YR(&, Java ATV DEFTHWN I —ILRDIEZERLET,
B 74— LR DIEFIR T IZIE. GETSTATICHpeFIELD *VyRZEHERLET,

Bl: TRV IA—ILFDIEDEREF

ROFITIE. 3 DDEFEMTHENWI— IR EECBEMLISREERLET Javad T
Tk § AU REUZEEN ., GETtypeFIELD A yREFEALTI4—ILRDEM
EESLURBEINET,

/* Java code */
import java.util.*;
import java.lang.*;
public class ttest
{

public int i;
public double d;
public string s;

}

}

/* DATA step code */

data null_;

dcl javaobj j("ttest");

length val 8;

length str $20;
j.setIntField("i", 100);
j.setDoubleField ("d", 3.14159);
j.setStringField("s", "abc");
j.getIntField("i", val);

put val=;

j.getDoubleField ("d", val);

put val=;

j.getStringField("s", str);

put str=;

run;

ROITH SAS AF IZEZFAFENFET,
val=100
val=3.14159

str=abc
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REEIEE:

AYyR:
«  “GETSTATICtypeFIELD *VwR” (86 R—)
- “SETtypeFIELD Ak (89 R—)

GETSTATICtypeFIELD Awk
Java ATz O DG T — LR DEZRLET
Hh7IY: TJ4—ILEBER
BWAXK: JavaAIPzHb

38

object. GETSTATICtpeFIELD("field-name", value);

51%

2SOk
JavaX TPz IMBEHRELET .

ppe
Java FA—ILRDREEELET  BITEROVIT NI DELZIEETEET .

BOOLEAN
J4—ILEDEZ BOOLEAN #iEELE T,

BYTE
J4—ILFDOBIZBYTE #iEELET,

CHAR
J4—ILEDEZ CHAR £i5ELET,

DOUBLE
J4—ILFDOEIZ DOUBLE #iEFELET,

FLOAT
J4—ILEDOEIZ FLOAT 23 EELET,

INT
T4—ILRDEIZ INT 2 EELET,

LONG
T4—ILEDEIZ LONG £HEELET .

SHORT
T4—ILRDEZ SHORT #IEELE T,

STRING
J4—ILEDEZ STRING I EFELET,

sREEE “T—ARCRETSMRE" (S4S BFEYTFLUX: MR 22 E)

field-name

Java 74— LR RZEH/ELET,



GETSTATICtypeFIELD X/ 8T

E J4—ILRRBE—ESIRFFRZESIAFTEC R ENHYFET,

value

BENT=T4—ILREZZTES T AEHBEIRELET,

Java AT OO READRAVRELTZE, D Java A Tz VDAY YRRV HLE
ERAL. /XTI T4—ILRIZ7 VAL THRETEE T . GETSTATICpeFIELD *
YYRTIL, BT —ILRIZT VA TEET,

A type BIEIE Java DT —REERLET , Java DT —HEE SAS DT —2E DB
EMOFEMICOWTIE, “T—2EET SRR (S4S FZUT7L>R: st
2 B)yESEL TS,

B

GETSTATICtypeFIELD AV URI(&, Java AT I DEFHILE T —ILEDEZERLE
T, BTV IA—ILRDIEFIR T IZIX. GETHypeFIELD AV yREFERLET,

Bl: BRI 4—ILFE DIEDERTF

ROBITIE. 3 DOBMGET— LR EEOBEMEITREERLET Javad TPz
Ik § DAV REUREE N GETSTATICHpeFIELD AV yRZEFERALTIA—ILE®D
ENFRESLUVRBINET,

/* Java code */
import java.util.*;
import java.lang.*;
public class ttest
{

public int i;
public double d;
public string s;

}

}

/* DATA step code */

data null_;

dcl javaobj j("ttest");

length val 8;

length str $20;
j.setStaticIntField("i", 100);
j.setStaticDoubleField("d", 3.14159);
j.setStaticStringField("s", "abc");
j.getStaticIntField("i", wval);

put val=;
j.getStaticDoubleField("d", wval);
put val=;
j.getStaticStringField("s", str);
put str=;

run;

ROITH SAS AT IZEZFRAFNFET,

val=100
val=3.14159
str=abc
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REEIEE:

AYyR:
“GETtypeFIELD *VwR™ (84 R—)
“SETSTATICtypeFIELD AwK” (91 R—)

_NEW_BEF 0 Javat+ Tk
Java ATz DA VARV REERBLET

BLUER:
WRARE:

DATA RTv
JavaF TPz ok

38

object-reference = _NEW _JAVAOBJ ("java-class", <argument-1, ...argument-n>);

51%

object-reference

JavaZ Tz OMDAT O VNS REBEI/ELE T,

Jjava-class

AVRBAV AT B Java VS ADEBRIZFIEELET,
E Java VS RBIT—ESIRAFFEIZESI AR THOBENHYET,

5/%
Java F TP DAV RAV ZADERKICERT 5 1EHREIEELET - argument D

BWEEE Java A T O IMIEHTERBYET,

i

SAS A5 5L T DATA ATYTAVR—RUNAT OO EERTHICIF. A TD
IOMEEELTHERAVRIV AT E2RENHYET , DATA ATy TaviR—7
UM UA—DIARIE. DATA ATYTADLERFHADIAVR—RUFT IR
(27Ot ARTEANZALERBLET,

NEW BEFEFERALTlava A TP IMEAVRAV AL T BIHE . &I
DECLARE RT—hAUNEERALT Java A TPz OMNEEETANENHYET . 1=
EZIE. ROO—FFTTIE, DECLARE RT—FAUNEI AT OISR T A Java F
TV THAHTEE SASITRLET . NEW JEEFTJava ATV AMERE
N.ATCHOSRIICEYETOAET,

declare javaobj j;

ﬂllﬂg

j = new javaobj ("somejavaclass" );

iZ: DECLARE RT—hrAVMEFERALTIava A IS IIRDEE LAV REVRIEE |
DDATYITTCEITEEY,

AVARSHRIE, AVR—RUNF T OREAVRBAVREL, AVR—R UM T

IHOMT =R NPIL T BE=OIFERTEIAYYRTY , =EZIE. ROI—KFTTIE.

NEW SEEFTlavaZd I IMBAUVREVRILEN ATz HRSBTIZEIY Y

TonFETJavaA T OzH PV RS HATH—DELS IHIE. A1V RE2VR LTS



SETtypeFIELD XK 89

Java V5 ADBRITY . TDMDEIEIELT KT Java VSXABHEDIAV RS V25#
T9 ., ROBFITIL, Java Y5 R4 testjavaclass NAVARZUA T {E 100 &.8
XAV ARSI FBIHTY .

declare javaobj j;
j = _new_ javaobj ("testjavaclass", 100, .8);

EEFHD DATA ATV TAVR—R AT OB LUAV ARSI M
DNVTIE, 22 FE: “DATA ATV TAVKR—RUNAT Oz HRDER” (S4S 55577
LR R ESRLTIES,

thEg

JavaAx TV OREEEL. AV RIVREER T HIZ1&. DECLARE RT—hkAURE
_NEW EEFZEERY SH. DECLARE RT—h AU MDA EFALET,

ffl: _NEW_EBEFZFEALE Java VSADAUV AU RIELES)
e

ROBFITIE, 1\ T—TILD Java YSRADMERSNET ., NEW BEEFZFEA
LT. RERIVERFRHEEEL. COVFRADIVRIVAEERLET . COBIT
(%, DATA ATy T DHE—DEIER A Java DT —4E DOUBLE ERETH D=0,
5vIN\—495 X mhash BNILETY,

/* Java code */

import java.util.*;

public class mhash extends Hashtable;

{

mhash (double size, double load)

{

super ((int)size, (float)load);
}
}

/* DATA step code */

data null ;

declare javaobj h;

h = new javaobj("mhash", 100, .8);

run;

BEEIER:

o 22 FE:“DATA ATV TAVKR—RUAT O OCDER” (S4S FFEY 7L X:
V. 74577

RAT—kAVR:

« “DECLARE RT—FAURD Java ATz HR" (75 R—D)

SETtypeFIELD Ak
Java A IO DERN TN I —IILRDEZEZELET .

HhTFIV:

WERAXE:

J14—ILRSH
Java AT Hk
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- Java A IS ORDTrooTFY

3

object SETtypeFIELD("field-name", value);

5/%

2SOk
JavaAX Tz OB ERRELET .

fype
Java Z4— LR DBZEELET , BICEROVWT A DIEEIEETEET .

BOOLEAN
J4—ILEDEZ BOOLEAN #iEELE T,

BYTE
J4—IILREDOEIZBYTE #iEELET,

CHAR
J4—ILEDEZ CHAR £ 5ELE T,

DOUBLE
J4—I)LEDOEIZ DOUBLE #iEFELET,

FLOAT
J4—ILREDOEIZ FLOAT 2 EFELET,

INT
T4—IILEDOEZ INT 2 EELEYT,

LONG
T4—IILEDOEIZ LONG £5ELET,

SHORT
J4—ILEDEZ SHORT #{5FE L%,

STRING
J4—)LEDEZ STRING I EFELET,

SREE “T—2RICREYLME" (S4S FET7L X R 22 E)

field-name
Java DT4— LR BZEHEELET .

Z J4—IFRRE—ESIRFFLEZESI AR TR SBEAHYETS .

value
T4—ILFEDEERELET,

Java AT Oz IREAVRFVRELTZE, D Java A Tz VDAY YRRV HLE

ERAL. 8TV I I4—ILRIZT HEAL TIRE TEE T, SETypeFIELD AV R % {#

S BMTHEWI—ILFDEZERETEET,

2 type BIIE Java DT —HBERLET , Java DT —2EL SAS DT —2E DA
EHEOFMICOVWTIX, “T—2RIZBET DMRE” (S4S FEY 7L X: fER#E
22 B ESHRLTESLY,
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{5423

SET#ypeFIELD AV wR(E, Java 7Tz DBMITHEN I —ILFDEZEELE
T, BT —ILEDIEEZEE T BIZIX. SETSTATICHpeFIELD AV yR#EFEALE
ED

fl: B2 TELVI—ILRZEREED Java Y5 ADERL

ROBFITIE. 3 DDOEFHHTHEVWI—IILFEEC BMLGISREERLET Javad T
Tk § DAVREBUR{EEN, SETHypeFIELD AR ZEFERAL TI —ILREMNER
ESNTHL, T4—ILFENREFGEINET,

/* Java code */
import java.util.*;
import java.lang.*;
public class ttest
{

public int i;
public double d;
public string s;

}

}

/* DATA step code */

data null ;

dcl javaobj j("ttest");

length val 8;

length str $20;
j.setIntField("i", 100);
j.setDoubleField("d", 3.14159);
j.setStringField("s", "abc");
j.getIntField("i", wval);

put val=;
j.getDoubleField("d", val);

put val=;
j.getStringField("s", str);

put str=;

run;

RDITHN SAS AT [CEEAFENET,

val=100
val=3.14159
str=abc

BEEIEH:

AYYR:
+  “GETtypeFIELD AVwE” (84 R—)
+  “SETSTATICtypeFIELD AYwK” (91 R—)

SETSTATICtypeFIELD AUk
Java A IO DB T —ILEDIEZZEELET .
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ATFIY):  T4—ILKSHR
WRAx&E: JavaAITzok

3

object SETSTATICtypeFIELD("field-name", value);

5/%

2SOk
JavaAX Tz OB ERELET .

fype
Java Z4— LR DBZEELES , RICEROVWT A DIEEIEETEET .

BOOLEAN
J4—ILEDEZ BOOLEAN #iEELE T,

BYTE
J4—ILREDOEIZBYTE 2 EELET,

CHAR
J4—I)LEDEZ CHAR £5ELE T,

DOUBLE
J4—I)LKDOEIZ DOUBLE #iEFELET,

FLOAT
J4—ILREDOEIZ FLOAT ¥ EFELEY,

INT
T4—IILEDOEZ INT 2 EELET,

LONG
TJ4—IILEDOEIZ LONG £ 5ELET,

SHORT
J4—I)LREDEZ SHORT £5E L%,

STRING
J4—)LREDEZ STRING I EFELEY,

SREE “T—RRICREYLME" (S4S FET7L X R 22 E)

field-name
Java T4— LR BZEHEELET .

Z J4—IFBRR—ESIRFFEFLEZESI AR TR B EAHYES .

value
T4—ILFEDEERELET,

%H]

JavaAF T Oz UM AV RBURIELT=6, ZD Java F TV bD AV RO HLE
FEAL. NIV T4—IILRIZT7 VAL TRETEE T, SETSTATICHpeFIELD *Y
YREFES L. BT —ILRDEEZEETEET,

2 type BIHIE Java DT —HBERLET , Java DT —2EL SAS DT —2E DA
EEOFMICDOWTIE, “T—2EE T SMRE” (S4S FZYT77L2X: fEHHR
2 E)ESRLTZAELY,

illllig
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{5423

SETSTATICtypeFIELD AV wR(&, Java ATz VD&M T4 —IILEDEEZEELE
T BTN I —ILEDIEZZEE T BIZIE. SETypeFIELD AV yREFERLET,

Pl: 827+ —ILREZEFED Java Y5 ADERL

ROBITIE. 3 DDBNE T — LR E SO B ISREERLET  JavaF TSz
Ik § AV REDRIEE N, SETSTATICHpeFIELD AV YR TI4—)LR{EARES
nTHS, Z4—ILRESNREFEINET,

/* Java code */

import java.util.*;
import java.lang.*;
public class ttestc

{

public static double d;
public static double dm()
{

return d;

}

}

/* DATA step code */

data null ;

dcl javaobj j("ttest");

length val 8;

length str $20;

j.setStaticIntField("i", 100);
j.setStaticDoubleField("d", 3.14159);
j.setStaticStringField("s", "abc");
j.getStaticIntField("i", val);

put val=;

j.getStaticDoubleField("d", val);

put val=;

j.getStaticStringField("s", str);

put str=;

run;

RDITHN SAS AT [CEEAFENET,

val=100
val=3.14159
str=abc

BEEIEH:

AUk
«  “GETSTATICtypeFIELD *YwE” (86 R—)
+  “SETtypeFIELD *V'WR” (89 R—)
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95

_NEW_EEF
JavaA Tk 88
N AX T HRENYY A REF
ATz Hk 37
INYDATXTOIHORDEEEAV RS
DRER 15

A
ADD Ak 5

FIND AVyREDIEE 50
appender 7 7xIbk 1

C

CALLSTATICtypeMETHOD #Ywk 73
CALLtypeMETHOD #YwE 70
CHECK *VwR 7

CLEAR *VwR 9

D
DATA ATy FaAVR—RhAB—D
(X 1
DATA ATy FaviR—Ro A I0xs
1
AR ZADIERR 37
AVRBVADER 10,75
FERADIL—IL 3
TE 10,14,75
RobsRED 2
DECLARE RTF—hk AUk
JavaA T ook 75
E3 e
N aFxTozorENY A REF
AITSTHk 10
N AT HRDOH 15
teEE 15
DEFINEDATA *YwEk 18
DEFINEDONE AYwE 20

DEFINEKEY AYwk 21
DELETE AWk
JavaA T2k 77
N AX T HRENYY A REF
AITHk 23

E

EQUALS AYwK 23
EXCEPTIONCHECK AYwE 78
EXCEPTIONCLEAR AYwE 79
EXCEPTIONDESCRIBE Ak 81

F
FIND NEXT #Vwk 27
FIND PREV #Vwk 29
FIND AYwk 25

ADD AJyKREDFHEE 50
FIRST AYwK 30
FLUSHJAVAOUTPUT AYwEK 82

G
GETSTATICtypeFIELD AVwK 86
GETtypeFIELD *YwK 84

H
HAS_NEXT *VwR 32
HAS_PREV AVwR 34

|
ITEM_SIZE &Et% 35

J

JavaZA Tk 1
AVRBZADER 88
AVRBRADER 75
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HilBx 77

BHTLRWI/ —ILFDIEDERE 89

BHTLRW I/ —ILFDEZIRT 84

B TRVLAYYEMNSA D RE R AY
yRZEEENT S 70

BHE I —ILEDIENDZEE 91

BRI —ILREDEERT 86

BT AYYRDDA DV RAV A A YR
EETDH 73

gE 75

Java
Jova 82

L
LAST *YwEk 36

N
NEXT AVl 42
NUM_ITEMS B1% 43

(0]
OUTPUT AWk 44

P
PREV AWk 49

R

REF AYYK 50
REMOVEDUP A*Ywk 55
REMOVE *YwEk 52
REPLACEDUP AYwk 59
REPLACE AWk 57

)

SETCUR AYwK 62
SETSTATICtypeFIELD AVwk 91
SETtypeFIELD *YwK 89
SUMDUP *YwEk 66

SUM AYJwk 64

)
EEF I

H

NEITFAIL
HAIAHBFDFNF VT 80

VARSI 14,76

AVR—RRAE TSI

SHEIEH: DATA ATy TaVR—=%
AT HE
SHEIEH: JavaZ+ T 1ok

=
H A

Java HADTS5via 82
B 1

1=
F—Rtyhk
NI AT ONT—R%EDHD 44
TRyt Tay
N AF T IRDFHRHAAH 15,
17
TNy
BISNT T aXU YT 8]
Ryk3REE 2
X 2

(&
nNaxIozIr 1,10

NEW EEFERAV:EELAIVRAE
VRER 15

2 OMNELLWAEERT S 23

DATA ATy FAViR— ATz
IRDAVREZ ZERL 37

DECLARE RT—hrAVRERWV-EE
EAVRBURER 16

FIND »VwK& ADD AR DS
50

AR REERLTYH A XIEIZHE
R3 16

AT HLDEARIE 30

AT OO RIEIE 36

FITOOLDRDIE 42

AT OLDEIDIE 49

F—,LT—HEDEETT 20

F—DFIvy 7

F—ZEHOEE 21

9U7 9

HE# 43

BHEYAX 35

HilBx 23

BESN-F—DOREFZHERTD 25

T—REEORKRE 27,29

T—RIERVALDRDOIER 32

FT—AtEYrA T avERLRAA
# 15,17

T—RDHIR 52,55

T—ADER 57,59

T—ARMEM 5



NI AF T ONT—REELT—
Btk 44

REFXHIBTS5F—ER 62

RET—IDEE 18

ERNEDORELRTE 64, 66

JRAFDRIDIBEEEZMHRT S 34
Ny aT—JILPFA4X 10
NYVAREFAITOIIRL 10

Ik 23

ES
AYR 1

FJYRIFUHL
5t 78

-~

)
151 5%
2U7 79
IEEROENRI 81
FxvT 78
TAVTAXUY 8l
OfF—74ITzok |

F—T—f 97
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