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Group by Grouping Sets

B 1 (2 DU EDIN—-ESTIF4TIT%IETE )

SAP SQL Anywhere @ asademo 7 —9—2? DZF—IANDUTDIIN-ICOVTEZTHET
Select City, State, Company name, Count(*) as Cnt

From Customer

Where State In (‘MB’, ‘KS')

Group by Grouping Sets( (City, State), (Company name), () )

R RZRLET,
City State Company Name Cnt

1 (Null) (Null) ‘Cooper Inc. 1

2 (Null) (Null) ‘Molly’s’ 1

3 (Null) (Null) ‘North Land Trading’ 1

4 (Null) (Null) ‘Out of Town Sports’ 1

5 (Null) (Null') | ‘Overland Army Navy' 1

R 6 (Null) (Null) ‘“The Ultimate’ 1
7 (Null) (Null) ‘Toto’s Active Wear 1

8 (Null) (Null) (Null) 8

9 (Null) (Null) ‘Westend Dealers’ 1

10 ‘Drayton’ ‘KS’ (Null) 3

11 ‘Pembroke’ ‘MB’ (Null) 4

12 | ‘Petersburg’ ‘KS’ (Null) 1

LFEROIT)—REIT)-KISHLTEN ST I ANICRETT .

2 ZOFIZAIVIRTA M= =ICEFNZIII-DHIFET, SAP saL
Anywhere 9.0.2 [CEFN3 asademo Y FILT —IR—ADIAF—IC
FHUTOBDTY,



Select Null, Null, Null, Count(*) as Cnt
From Customer
Where State In (‘MB’, ‘KS’)
Union All
Select City, State, Null, Count(*) as
Cnt
From Customer
Where State In (‘MB’, ‘KS')
Group by City, State
Union All
Select Null, Null, Company name, Count(*) as Cnt
From Customer
Where State In (‘MB’, ‘KS’)
Group by Company name

ZOBITDOVTERT BV <ONHBDET

B, $FED grouping Y NI U TEDN TULRL Group by RABDOTL —ATAIL
H—ELT Null fEERMEREN TWSZEISERUTKIZEV, ZOBITE, O—1~7&£9(3
Company_ name THIL—E>JSNTAERRSNIZO—T9 . 0— 10~12 (. City & State ()]
RTINS SNTERKRSNZO-TI . O— 8 (L. Tempty] grouping Yk
TEREN grand total | THHD. XyFUIEASED ()] OR7EFERAUTIEEINT
WEY (TD B 2288 ), [ missing | < GROUP BY EXPRESSION > (C L —R7RJLA —
ZAERUFER. ADARITFIEIT 255D Null M OEFTED < GROUP BY
TERM > MSERSNZO— 2B H(CEELSE TUEIZETRDET . INSDIE
(& BABFDEI23> 2.1.1 TERBAI % GROUPING() B¥z I 5L TXRIT
BIENEIRETT

IRIC. ZED grouping YN, Group by AOATADETOO-D 1 DON—F4>3%
xRUFT,

151 2 ( ZED Grouping Sets )
BIFOII—TZED grouping sets ZIETELF T :

Select Avg(Quantity)
From Product
Group by ()

T TA AN T ERFTT:

3 =T ANl TINROERNZETHOTH. aggregate FAEESZHHND Group by B%
EFR0) < QUERY SPECIFICATION > (&, BICE—OO—#ER%ZA )L RIBIE2 BV THZE W,
INBOEI>T1IRE ZOTIN—-E Ty MFITENTIZE(CE. < QUERY SPECIFICATION > A
Group by AJ&AtMD < GROUP BY EXPRESSION > ZSFRMSEUIRIICR—)LRUET, BEDT—X



Select Avg(Quantity)
From Product

3 DBIC. < GROUPING SETS SPECIFICATION > RIDE#E I 3 < GROUP BY TERM > &

BEIDENTEET (TOHI3SER), COBE.
< QUERY SPECIFICATION > DfER(IE. B—oO0—*Z2E5#H%9,

151 3 (Z2#£ Grouping Sets )

Select City, Count(*) as Cnt

From Customer

Where State In (‘MB’, ‘KS')

Group by Grouping Sets( (City), (City) )

fEER R ZIRLE T

City Cnt
‘Pembroke’

‘Drayton’
‘Petersburg’
‘Pembroke’

‘Drayton’

o s W N
_ W s P, w s

‘Petersburg’
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HDZICAN, < COLUMN REFERENCE > IMER TE38H50B 1> T FAMIN—FIUC
BRHINZCEZFE I EBREZIF DI, Grouping Sets ZEFAUIEIB ST, HoC
ZEAUTHRMNICTZDERVSGIETY . FIXIE. #3Z Grouping Sets (X,Y) (&,

2 DOMEBIDA—L (X) & (Y) ZBRVWT. BE—O group-by term Z1 =)L RUEE Ao
DIz, IBED GroupingSets ZIETE LRV Groupby (3, BEffi(C, BEE—D <
SIMPLE GROUP BY TERM LIST > PAIC n < GROUP BY EXPRESSION > W'SiER SN2
grouping set ([EIZETI (A LK. BEE—D < GROUP BY TERM > ),

GROUPING() Ba#%{EF93

GROUPING() BIZXT(Z. 1DLA_ED < GROUP BY EXPRESSION > (C Null fEA'EFEN
25 ) —F{t &Nz < QUERY SPECIFICATION > DFSEERO—Oh > &2 ST HEHL D
DFI, COREEF, E—D)\SA—H—%EDFT, DFED.

4  SAP SQL Anywhere 10 (3. ANSI 1ZZ2E SQL 2003 DHEEE T434 ZHR— MU TVEBA. N
(&, set quantifiers All (T J#)L b ) Fzl Group by BIAD Distinct ZZ2HTVET
Distinct Z38TE I D& T < GROUPING SET SPECIFICATION > HSEE#E < GROUP BY
TERM > ZBRINTBIENTEF T,



1 DBl EDIIL—-E>ty N THEESNS < GROUP BY EXPRESSION > T9 . CORIEK
DEEH(F. > TIUC integer fE 0, 1 TI . GROUPING( X ) BIZX(L. X H' Null DIFE.
8 12RUES, BRERSE, CNFEDRHICCOO-NTI N yhanfdI-E> Tt
YRDXD N\ =TERONSTY, SEAKIE 0 ZRULET,

151 4 ( grouping() BEEX )
Select Employee.Emp id As Employee,

Year (Order date) As Year,

Count (Sales order.ID) As Orders,

Grouping (Employee) As GE,

Grouping(Year) As GY
From Employee Left Outer Join Sales order

On Employee.Emp id = Sales order.Sales rep
Where Employee.Sex In (‘F')

And Employee.State In (‘TX’, '‘NY’ )
Group by Grouping Sets ( (Year, Employee), (Year), () )
Order by Year, Employee

TR RZA—ILRUET,

Employee | Year | Orders | GE | GY

1 (Null') (Null') 54 1 1
2 (Null') (Null') 0 1 0
3 102 (Null) 0 0 0
4 390 (Null) 0 0 0
5 1062 (Null) 0 0 0
R 6 1090 (Null) 0 0 0
7 1507 (Null') 0 0 0
8 (Null) 2000 34 1 0
9 667 2000 34 0 0
10 (Null) 2001 20 1 0
11 667 2001 20 0 0

COBITIE FERDITIL (1) & Z2D grouping set () DIEERICED order (54 ) D
[grand total ] #ZZRUTWE T . COFERDITIL (2) (&, subtotal O— (GYFEOI(CLD).
DFD. Null year OO order D sumTI . COFITIE. Null year NMFIELTVET B
TRBIE ZDYIY—% qualify I5 employee D55 5 N (&, (7 ) REHOFERITI
(3) TRENBELIIC order BHDER AL ATV (9) & (11) (& year 2000 & 2001
D employee 667 D order 282 ~RUFT . BRAZ(C. GY fB 0 & GE {B 1 T/RSNTLVSD
subtotal ) (8) & (10) (&, 2 FERSID total order 2 RUFT .

5 SAP SQL Anywhere 10 (&, ANSI 15 sQL 2003 DYJLF 5|48 GROUPING() B
o TEE T BANSI AZHE sqL 2003 D T433 #EEEIFHR— ML TLEEA



BHERAITIVT Grouping BEEID[EZTANT ZE(CLD. detail. subtotal. grand
total 0—%Z[XBIFBIENTEZET,

[2.2] Group by Rollup & Cube

Grouping Sets DfFEA(E. T—YDEHDERZ/N—T1>23- )= E—DfER Y
(C concatenate UTeW\BFHTAEFITY ., UHULEBHS. CNU3ME 4 D < GROUP BY TERM >
% < GROUPING SETS SPECIFICATION > (C3EE I B((FI L EFITT, =L\ BH(C—
REIRIIN—E T INF—ZABTET D 2 DOEERS AVIAEIS3— My MFTEL
9, cNBONF—>0 1 DI rollup. ZUTED 1 DI, cube EFINTVET,

Group by Rollup

HHD3 saL VT —HROEH DI I -E ) BHZIETEISIHE. subtotal 0—D5T
BEBELEIIONZIEB T 2077 —23> CHEMRHIRFED/F—h
IBM @ Cobol Report Writer #4823, IANSHENIBEESDIC subtotal Z5TE T
26DTY, COINF—(S hierarchy ELTERENBIEEHNET , BRERS(E, BIND
subtotal STREDE A (F. LOFHHRRIEOO—ZBNITYERR T DIEBRNFT . ANSI
SQL AESZICH T, hierarchy D grouping B4 %3E8TE I 57574(3 < ROLLUP TERM >
(SCEI )L 48) ZIETE S S Rollup F—J—ROFEMAZBU TITVET

151 5 ( Group by Rollup )
T oHI)— (& FERBIUTUHEEADESE summarize UET .

Select Quarter (Order date) as Quarter,
Year (Order date) As Year,
Count (*) As Orders,
Grouping (Quarter) As GQ,
Grouping(Year) As GY

From Sales order

Group by Rollup(Year, Quarter)

Order by Year, Quarter

TR RZA—ILRUET,

10



Quarter Year Orders GQ GY

1 (Null) (Null) 648 1 1
2| (Null) 2000 380 1 0
3 1 2000 87 0 0
4 2 2000 77 0 0
R 5 3 2000 91 0 0
6 4 2000 125 0 0
7| (Null) 2001 268 1 0
8 1 2001 139 0 0
9 2 2001 119 0 0
10 3 2000 10 0 0

CDIIYU—(E. & quarter (O— 3~6 & 8~10) CED total order. year (O—2& 7)
CED subtotal . order Ml grand total ] O— 648 (O— 1) ZiRLF I . GROUPING() B
FEOT. EOLSENEENS N\ . grand total ZEZHO—H'S subtotal O—%X BT
BIEDIERT BN FIBETHALITERL TS L,

Rollup ZIETE T BE5 1 DD57EELT. Microsoft SQL Server HIDIESZ With
Rollup ( 3ZEIL—IU 53 ) ZERT 37550 %0DE T . WithRollup Z{ERUIBEI(C
(& TR DHHIETETIEETI . DED. Group by Al (I < SINGLE GROUP BY
TERM LIST > DA 2 EOPIREMENHDEICERUTEE W, SHRKIF BT S5—
TIOVIIANEIKEILFT .

151 6 ( Group by With Rollup )
BUF O Microsoft SQL Server EEIRMEDEH 27 TU—TlE. _EOFI 5 EBCFERNTE
9,

Select Quarter (Order date) as Quarter,
Year (Order date) As Year, Count (*
) As Orders, Grouping(Quarter) As
GQ, Grouping(Year) As GY

From Sales order

Group by Year, Quarter With Rollup

Order by Year, Quarter

Rollup & Grouping Sets DEUETE

Rollup F—7—ROERZIEL THEESNIZ <ROLLUP TERM> ( STEIL—IL48) (&,
AREBHI(C grouping sets O hierarchical series Z{ER 9 D generating BZITI . =
VBRI NIE. EU <ROLLUP TERM> ¥ (X1, X2,..., X») FZZRD n <GROUP BY
EXPRESSION> Z =055 . <ROLLUP TERM> (AT DL S5 n+ 1 grouping sets 24
BUET .

{0, (X1), (X1, X2), (X, Xa, X3),..., (X1, X, X3,..., Xn)}.

11



151 7 ( Grouping Sets ELT® Rollup )
LTI 7149 LD 5 DITV—-ERZFTT,

Select Quarter (Order date) as Quarter,
Year (Order date) As Year,
Count (*) As Orders,
Grouping (Quarter) As GQ,
Grouping(Year) As GY
From Sales order
Group by Grouping Sets ( (), (Year), (Year, Quarter)
Order by Year, Quarter

UNURHYS. <ROLLUP TERM> (& <GROUPING SETS SPECIFICATION> RIDECICTEIRNZ AJEEMEN DD
CESEFRL TS, ZU T, 1 DD <GROUP BY CLAUSE> DENICHIEEID <ROLLUP TERM> NMETET
BIEEMEN'®NF T . <ROLLUP TERM> HMD<GROUP BY TERM> LHEAENERIHE . FERD grouping
sets (& BRA 72 terms (CK DO TIEE (I ERRSNIZETD grouping sets D cross-product Z51TE
U. EEERING DL TREINET,

151l 8 ( Group by Rollup terms DI ER—23>)
BUF @ <GROUP BY CLAUSE>

Group by Rollup(A, B), C

. U FEA%TT.

Group by Grouping Sets( (C), (A, C), (A, B, C) )

ED grouping sets HIFEABY(CERLENBN\E. Group by BEJII®D <GROUP BY TERM> D> AWIR
BY7R order (LIIRIFUEE Ao EDBIDIHZE . <GROUP BY>[ C| ' <ROLLUP TERM> TAERLENTZ
TNEND grouping sets [CEDLSIC concatenate SNBDHERLTLZE L UHNUBHS,
<GROUP BY EXPRESSION> MZNZND grouping set (&, N\—F13a A bSNIFERDOF— % A2k
IIBEMHEOTYNEFFELET . TDI&. R4 78 <GROUP BY TERM> D AW ZBIS order
(&. immaterial (FEZE4K)TY --- Order by BIDHN ., FERDIFTED order ZARFET DENTEE
9, INUE. COBITREN DL SRHEEID <ROLLUP TERM>DIZETEREIU TY .

51 9 (#8£5D Rollup Terms)
LUF O Group by AJ(&

Group by Rollup(A, B), Rollup(C, D)

PUFERETY,

Group by Grouping Sets(
(0, (&), (& B), (& C), (A B, C),
(4, C, D), (&, B, C, D)
).



Group by Cube

ANSI SQL OLAP HA5R THR— hEN TOWSH BRI IL—-E T )N —>D 2
DEE. [F1-TJ1 FeEH7-4+1-T1T9, 7—9F1-T OBARNRBREZS
(&. BIEERESWDS <GROUP BY TERM> DIER—3> % ERUIEATID n-
dimensional summarization Z{ER 9 BZETI - Rollup DLSIC, Cube (E. TJEE
R&SWDS grouping sets DIVER—3>%VERK T B generating BEEY - 1EHEA
T=AIDMISBERBICERCRDIDANDOERTTOIOREST T,

<CUBE TERM> AIC (X1, Xa2,..., Xn) FETRD n <GROUPING EXPRESSION> W\FIET
2155, Cube (. L FDLS1 2" grouping sets ZAERKUET .

{(), (X1), (X1, X2), (X1, X2, X3),..., (X1, X2, X3,..., Xn),
(X2), (X2, Xa), (X2, X3, Xa),..., (X2, X3, Xa,..., Xn),..., (Xn)}.

15 10 ( Group by Cube )
BUF®DHIIYU—(Z. sales order % year C&. quarter C&. year RID quarter (C
summarize UEY

Select Quarter (Order date) as Quarter,
Year (Order date) As Year,
Count (*) As Orders,
Grouping (Quarter) As GQ,
Grouping(Year) As GY

From Sales order

Group by Cube (Year, Quarter)

Order by Year, Quarter

TR RZA—ILRLET,

Quarter Year Orders GQ GY
1 (Null) (Null) 648 1 1
2 1 (Null) 226 0 1
3 2 (Null) 196 0 1
4 3 (Null) 101 0 1
5 4 (Null) 125 0 1
6 (Null) 2000 380 1 0
R 7 1 2000 87 0 0
8 2 2000 77 0 0
9 3 2000 91 0 0
10 4 2000 125 0 0
1| (Nuin 2001 268 1 0
12 1 2001 139 0 0
13 2 2001 119 0 0
14 3 2000 10 0 0
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Function Symbol | Formula
SUM( S
MAX(X) Tz a i F VL EN
MINGX) ziay gt Vi en
AVG(X) | Eo
COUNT(*) .,
VAR_SAMP(X) 2 | Dy
VAR_POP(X) 2 | Slemar
VARIANCE(X) identical to VAR_SAMP(X)
STDDEVSAMP(X) | s, | 2Ll
STDDEV_POP(X) oy | yZlo=e?
STDDEV(X) identical to STDDEV_SAMP (X)

FT—JI 1: > TILAR aggregateBEY

L DfFI 5 D Rollup VTU—TESNIAERO—(CHNX. O— 2~5 (H5DB year
D calendar year CED sales orders & summarize U9 . VT —{T4#kD
<GROUP BY CLAUSE> [CE2FNSMBDERD <GROUP BY TERM> (& Rollup DEN
EEUFFIET <CUBE TERM> EFHAENENTUVE T, SAP SQL Anywhere (&,
Rollup £[EJER. Microsoft SQL Server EEHIEDMAES WithCube ZHR— MU TULE

g_o

Cube (JIEZRBIENAIRERD grouping set ZHERK T B1z8. Cube DER%EL THE
BENIZAER Y M. JEBICKEVEDICRADIBE(SERLTZEW., COIEHA
Dfzs. SAP SQL Anywhere TlE. 1 DD <GROUP BY CLAUSE> FJ(C <GROUP BY
CLAUSE> 64 £DHZ5<D <GROUP BY EXPRESSION> ZEZ £ 2L ZFFELTUVE
Bho AT7—MAD MO OFIRZ B X 215 E(C(E. SQLCODE -944 (SQLSTATE

42WA1) TEREALE T,
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75T aggregate BI%X

ANSI SQL OLAP HL5R (&, BT —HDFET iz sFEa 9 21EE0EN
aggregate B (X 1 &£ 2 Z88) ZIRHAULTVE T, CNIC(E. DEL. RERZE. HH
B, FHORREZSTE IO R-MESFENET.,
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AR ¢ 9

RO —ARMIRIER DO MORIEL. FHEX NS0 E x; DM FHER
ETI.RmER 2 TIUIETHOIRDAETHINTZIDETHD xix TY. CDE
R I DD _RENETOEZIEDEICLET , ZFI DL, FHENSLOARE
BiRER REOSCIVEBRRA VI MBDFT . FIO " HRERF. DA
N, L FOLIICERENTVET.

2o b N gy (1)
5% = o) > (wi—2)

Tl FERER BICCOBEDOFEIGTRTY . LOEEFIT, RIERERDEIDIHDIET
B30 @ DOFIEEZFREEE TP EORHTELLN TEET,

= (-5 (S 5

ANSI SQL Tl D EIURERZEREOm S DEONTFIELE T . SAP SQL Anywhere
(CBFBCOBIOY>TUSIMR(E. CORZ EEROHTER 2 TRENTLBLICZD
WZ5TEL. VAR_SAMP() &£ STDDEV_SAMP() B —EILET . B, ENEN
VARIANCE() £ STDDEV() EUTIAU7AENF T, BERSE, HEM RSB ER
ZOFABE BTN TRIBL, BERTERVNSTY . INSOREEOBERR
(& [ REFHOABRICHEFELT(n-1) LDEn ZFERALET,

02:711 {Zx?—%(zlm)?] (3)

BERDEERERZEE. ENEN VAR_POP() £ STDDEV_POP()BI#I CatEaENZE
ER

6 DDRIENEETII)—D <GROUP BY CLAUSE> (L2 TRESNZO0-D/\ 7123
SDMEZETE TEREVSET true M aggregate BIEITI . MAX() £2(E MIN() DLS
BABOEARIIR aggregate BIEIDLI(C. CNSOETETIIATIAND Null {EZEELRL
&9, Fo. DENTLBRDORAMUEANS T ETODEEIREREDSTR(L.
|EEE {EAEEZ B NS ZEALTUTONE T . EODREFRERERBBNOA
NEZEEEDHZE. TNTNOREEITOFEREL T Null Z3RUFET . VAR_SAMP() Z
EH—O-0OHICETEURBE . CNIE Null ZiIRU. VAR_POP() (HE 0 #iRLFT .
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HRE & ARl

T
FRAZOlR(E, 28y (EBEEEMTEINTVS ) DIERRA ] 288 x (IR IZEEF(E
NTW3 ) AOTEE O summarize [AEREINTWSTIZWITY, #RZEIRET IV,
574 hUTEIFRERIAD (x, y) D7 BRI OBMRZARAZ SRR T Trd—A0D
IRCIE SR EHIAEREINTVET,

y =a+ bx. (4)

RIZEE(E, RR BRZEES b LY o T (x,y) ZIEDIRICT 1Y NESEBZHICER/N
TEERFERALET . I ENTNOEE x-BHSHFENE 7 2E57)IMELE
G, BURISNIZ (x, y) K7 DBORBFFEERIRD y- [BEIDZEF, FRZELIFENTVE
Fo x Feld y DEOESSHY Null DIFE. ZORT(FBFEINE T, REREDTE
DL, FERECIOTIIEDETHOIDEMETHOOUFT . #RZLl e/ 5
B BEDFEHZOEETHTEERNERDBLOBHR y = a + bx ZBEET, nD
non-Null DELAHBEN S XS ZTIHE. a & b DEZETEIZATEUTOEHDTT,

o~ 2@y -7 (5)
>(r—x)?
a = y-—>br (6)

ROIRLFIH, HIER 5 ZRKEDERIRETEBEE B TIVOFE x £y %
FRETRUKEE. DEDRELTRDDIIEN BIRETT

_nyay— (o)) (7)

ny a*— (L)

I TFRASNE Y 3. SVBEZISDIENTIEETT . EIIF(E. BRI
NTW3 (xy) RPOIERDOREBB(CE>TREEEINET ., 2LT. BB53A. x
&y OBMRMEFETHMHRAZ THANDII TR IRFFIEHBEHRNINBLNE
Bh. ENCEREANST | FRZEINFETANE. TR ICBVWTER(CEFIRY —
ITY,
SAP SQL Anywhere THR—IENTL\3 OLAP #RFZEIRBEZR(L. 2 (CEELHS
NTVEY, $F(C aggregate BIZX REGR_SLOPE() (&, IR I ZEEAE B EEIDR
FEETIAE T DIRAZLIFHIZERNOMEE (b) ZIRUET . —75. aggregate BAEK
REGR_INTERCEPT() (X ZDHS XD () ZIRULE T,

GOF( Goodness-of-fit) st
HRZERERN x &y BICTFTET PhVERIES B 5545E LT r (YU
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COVAR_SAMP(Y,X)
COVAR_POP(Y X)
CORR(Y,X)
REGR_AVGX(Y,X)
REGR_AVGY(Y,X)
REGR_SLOPE(Y,X)
REGRINTERCEPT(Y X)
REGR_R2(Y.X)
REGR_COUNT(Y X)
REGR_SXX(Y,X)
REGR_SYY(Y,X)
REGR_SXY(Y.X)

Co-variance
Co-variance
Correlation Coefficient
Independent mean
Dependent mean
Regression Slope
Regression Intercept
‘Goodness-of-fit’
Sample size
Sum of squares ()
Sum of squares (y)

Sum of products

. . Z:ry,@ IL(E y)
cxry (n—1)

_ Say— & run(z y)
Opy = - 0

Tay—3 ()T y)

r= (n—1)szsy

n (non-null (Y, X) pairs)

2 (a2
Z'l B n
Z 1/2 _ w)?

Say — >y =)

3K 2: #R5T aggregate BA%K

) & p (BEH) TRENZT—HIDHBEZREZETE T DENTEET , aggregate
B82% CORR() TiRENS r DEEFE (S -1 &£ 1 ORI TY , #EXHMENSIFNUTFELE,
BEE(F5RRDE T . IEDIZE(E. IEDFEVEEE, BDIBS(FE0DEVEEETT . n
Eﬁiﬂ'ﬂlﬁ@ﬁ)f'))’j’fﬁ BRI DFTERE. LUITOEBDTT,

1 Tr—1T y—1u
n.—lz( S )( Sy )

TR x & s B n BUAMERTYAD x- BOY> T FHELRERETHD ARSI S
F3Cy & s, Hy-BOY TN TFHEURERETT . BIOSVSZI 5. R
(& x &y OHDEL. s TRENE REREDETELEDEAI-ILTY . DHID
FIIC HDEDERER(L 2 DHDFEF . x &y DTV THDEUIUT

(8)

T =

oot - o 1 o Gy (9)
Spy = =) Z(l —T)(y—y) = mz.zy E—
ZUT (x, y) OBEMHDBILL T OESDTT,
! Qo) w)
Ty = ; Z Iy — " (10)
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N5 2 DOME(F. saL %% COVAR_SAMP() &£ COVAR_POP() TZNZNIRENF
9. r DFtER(E. ULTFOERDTT,

1L Yay— 5 () (Cw) (11)

n—1 Sz Sy

ro=

COFELNS, r=1&r=1DERFTEREZ 7Y I —23> DIgEOHFEET
BDERGENTEFT, ZUT, 1 ([GEWMEFE 1 FRNERISEVETACHD
EERUTWVET , ABREEREIDFES 2 (F. y on x DER/N_FOIRICIOTERIAENS
y EROZENDDEEL TEERSNE T . FIZ (L, = 0.988 DIFE. FREZEIFEE. x
(CREL T, y-ERDERRENIZZEND ©98.8 % ZFtBAT REIMNBENTEET, B
(&. GOF ( Goodness-of-fit ) #EETEMHINBEEHNFEFI N, aggregate BEEX
REGR_R2() [C&oTilRENF T,

HEREEIZOI T NS, BHR(THEHEOITVET  EFR. r (F. #RFEEIFROIES b
ZETBEIRBIEELTERT LN TEET,

b:pa—y:ri (12)

T S
2 DONRIERAETY  BERSE OO TSI NSO (n 1) terms EAZ
HERZEE. INSOBEMOBERZENESTHDLIIC. BEWAERUEINST
ER

BB ARBIRI

SAP SQL Anywhere 10 (&, #RFZEIRDRE D727 > AN b fBRHT BN
T&3 goodness-of-fit BI%X REGR_R2() [CHIX. AR 4 IMRETRAEZ HR— MU TUVE
J o INSOBEUCEHTERENTVSHET AL K 2 (CREDHSNTVET, ETNE
NOBEFORAO5IE(E. B (Y TIEEINTVS ). ZUT 2 DHD5|#($IH 17
N (X TIEEINTLD ) TY, Fa<E5L. IN5OREERE(E

* REGR_COUNT(Y,X): COBAZI(E. AFIRD (x y) ED non-Null DR D&z IR
LET. SABNERTD x & y BEE5E non-Null DIFEDFH, HS5DZHRAZE]
JFETR(CEDEANBENMEREINE T,

* REGR_AVGX(Y,X): COREENZ. (x, y) IEOZET®D non-Null X7H50D x-BEDFLT
BZRUE T,

6 COXZEOMNKREHEZBISME(CEHIZIBENBMETIN, BOEREIBIL
HRREFRZERIZDEDOTRHEBVNTHILZHBECESLLVWERVET . [RA
DI BEETZEORT DEFMBRDFTLDESR MM ELRDET .
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* REGR_AVGY(Y,X): COBIER(L. (x y) EDRTZDETD non-Null H'50D y-EDF
EBEZRUET .

CNBSOBEEITHNZ T, SAP SQL Anywhere 10 Tl ANSI1Z£E QL 2003 (C£33
DORRRZ ORI B R— MU TWVET,

* REGR_SXX(Y,X): CORAEAE. FOHZFEALT (x, y) RT7D xfBEDFF5D sum
ZIRUEY

. 1 .

St —= () (13)
COAERE. BUIVERFBERADHAR (H1ER 2L 3 2R ) 00FE
BUTY, MMOERAZEIZBIEIDLSIC. REGR_SXX() (&, AFID x 2l y HNull
D (x, y) IEORTZ IR I D LISERUTLZE,

* REGR_SYY(Y,X): CORFEZ. TORZERUT. (x y) K7D y-BDFEIFD sum
ZRUET,

> v - % ((2111)2) (14)
ZUT, &Feo Ny BB EARRERODFERU T,

* REGR SXY(Y,X): COBIELZL. (x, y) RPDTYIMOBEARD 2 DD sum DEZIR
bia-o
ZQ,H i) (15)

mn

CNAO 3 DOREEUL. R ENEOYFEZ DT D (HEFRBRSEEHNET ., BERSE chsEtEo
E)FREEDTEICHERINZEP DM BRAZFRUTUVBNS T, $F(C. REGR_SLOPE() BA#ITiRE
N&FEEEIFARER ( LiE0AER 5 S8 ) OEE b (3. FTERIUTY, )

_ REGR_SXY(Y,X) (16)

" = REGRSXX(Y.X)

ZUT. goodness-of-fit BITE r2 (&, FERUTY,

- (REGR_SXY(Y,X))?
~ REGR.SXX(Y,X) x REGRSYY(Y,X) (17)

r

CNBOBNNEEEEFERT 2L, MEEEL (x) EIHIIZEEL (v) DXORT DHFAZAB RIS HET BIE/Z L)
SAELXBRIGTEIBRIENTEFT, SNBSOAITE [1, 5, 6] DLKDOHME, K 3 ([CFEHSNTLET,
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Standard Error (e) of y-values
SQRT((REGR_SYY()-(POWER(REGR_SXY(),2.0)/REGR_SXX()))/(REGR_COUNT()-2))
Standard Error of Slope (b)

e / SQRT(REGR_SXX())

Standard Error of Intercept (a)

e * SQRT( (1/REGR_COUNT()) + ( POWER(REGR_AVGX(),2) / REGR_SXX() ))
Regression sum. of squares
POWER(REGR_SXY(),2) / REGR_SXX()

Residual sum of squares
REGR_SYY() - (POWER(REGR_SXY(),2)/REGR_SXX())

t Statistic for Slope

REGR_SLOPE() * SQRT(REGR_SXX()) / e

R 3:1B00EFAIE

[4] window B8%K

OLAP (Dfz8D™ ANSI SQLESRDFERHLEE(F. window EIF(EN SFTIRBHMRAER
construct T9

SQL/OLAP windowing Y15 Tld. 7T —DfER YN/ —F12a>EEN30-0)
=BT BIENATRETT . N =T 2a . FRIBRIdE VT —THROERZ
STE IV T IRD—EBEL T, EED Select JAN-ZDJTJ—D Order by B D5F
{HDRTIC. ZUT. GroupbyB)(C &> TEFRENI I —THWERRENIZ&IC. /F5N
F9 ., TOH. saL XADBOFHEDNEE . LATFDLIICRDFT

From > Where - Group by - Having - Window -> Distinct - Order by

window /{—7123>(3 Group by EE FIHi<fs. SUM(). AVG(). VARIANCE() D
LI HSPB aggregate BAEDFER%E . N —FT423>DIHDETETHIFT 2ENT
EFF9 ., 2018 window (EVT—D Group by & Order by BIICHIZ T grouping &
ordering AR —23>%FITI BRI DS ZIREULET . UNUBNS. window BEER
DIERMEDEDFTETE - BIZ(E, INZIREBICFERT S - LB D
construction NAZE(CRDFET . IBE . ZO construction (C(d window EAEDIER%Z
STEIBIRET—TIE. ZORET—TILOFEBOD SELECT TOv( LEULL) Where
AIREHEENDIED) NBEICRDET,
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window OHY4 XZ&1t

window D/\—F12a>(E, AHEAE, B—00—. FZEZOFRETHERR I 2ENE]
BE T, [window] construct DXUY N, N =74 >3>ROO—(. window BEEIICK
STHRMENZ2BINORIRNEYR— N Bzl — NTBENAIREE LI R T,
window BEELT(E. aggregate B8EX over aggregate BEZE1E I 201V —%
construct FRENNBTEE T, BIX (L, HIRFEDEEDERA SUM() REWindows
Tl 3 DD window BIER ( STEI - 6 BB ) DI R%EATEET,

* Ranking B8%% ( RANK() . CUME_DIST() B¢ ) : J{—F¢>3>Anfthnn—(CRE
HEI30-030%RUET,

* Row numbering B3%%( ROW NUMBER() ) : /\—T¢23a>A00—-(CEBDES
Z30NET,

* window aggregate B8 ( SUM() . COUNT() 72& ) : SAP SQL Anywhere 10 TH
R—PENTUVRETO aggregate BEIOY Ty N TI N, window LEBICER
IBELEARETT,

window (&, <WINDOW SPECIFICATION> ( 3ZEIL—)l 23 ) ZERALTERLFT .
window QI T MIFEER T, window /\—F1>3>ADTNENOO—-(CFUT,
[sliding] window ZTFE& I 3ENTEET, UL N=F123> Dl current] O—_LD
HOWBETEEEITIDHIERAEINTVZO0-DRFEDEHZ 2 E I 0] e4ENSD
DFET ., ZOl current O0—] (&, window DRIIERER T RZRTE I DILHDSR %R
HUFT . Window HL X[ LT DEEBNZR-RICTDIENTEET,

o YIIBO—%K -——- ROWS D <WINDOW FRAME UNIT> ( 3L3EIL—)L 35) 2 TEER T
% <WINDOW SPECIFICATION> %{&FH

* numericlBOFRIEA >4 —) )l ---- RANGE D <WINDOW FRAME UNIT>
HTEFZI D <WINDOW SPECIFICATION>

window DFIEREIR T ROBM(CEE TEET . FIX(L RETZeTEI 3.
WBRNEN -T2 ORMO0—-TEESIN. #7T & current O-NEFEN2LS
[CIN—=T123>00—-(3382 T slide] 9% window HEISUEY ( TOX 1588 . il
DOFIZEZETBE . window DFIIEREIR T mERIZ I DRIEEMENSDDFE TN, N—F1>
BRCHUT—EDO—-EZ2TEELET . CD construction (. [moving] FI%ET
B939IYU—% composed DLEFFUET . B XS, sliding window ZiEFI L.
&193 3-day FIIKAMIZIRT saL 7T —%ELD(E. LEBRNBZHTY,
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5 11 ( HIY—¢& window B32EY)
2001 £ 7 A 8 AICHfRIaNz2 TOEBEEAHIEORIE L EEEVANT 3L
TOIIV-%2ZZTHET .
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Select p.id, p.description, s.quantity, s.ship date,
Sum(s.quantity) Over (Partition by s.prod id
Order by s.ship date
Rows Between Unbounded Preceding
and Current Row) as cumulative gty

From sales order items s Join product p On (s.prod id = p.id)
Where s.ship date Between ‘'2001-07-01’" and ‘2001-08-31" Order
by p.id

ZOITI-(F. #ER R ZRUET,

1D Description Quantity | Ship Date Cumulative Qty

11 301 V-neck 24 2001-07-16 24
2 | 302 Crew Neck 60 2001-07-02 60
3| 302 Crew Neck 36 2001-07-13 96
4 1 400 Cotton Cap 48 2001-07-05 48
51 400 Cotton Cap 24 2001-07-19 72
R 6 | 401 Wool cap 48 2001-07-09 48
7 | 500 Cloth Visor 12 2001-07-22 12
8 | 501 Plastic Visor 60 2001-07-07 60
9 | 501 Plastic Visor 12 2001-07-12 72
10 | 501 Plastic Visor 12 2001-07-22 84
11 | 601 Zipped Sweatshirt 60 2001-07-19 60
12 | 700 Cotton Shorts 24 2001-07-26 24

5] 11 T(E. sum() window B8 DETE (L. 2 DDT—TILD join EUTY)—D Where
BOTTIVT—23>0BICRELET . COITU—(F. join MDA LO—FATDLS
([CIBEENBELDERIETET D151 <WINDOW SPECIFICATION> Z{ERRULZE
ER

1. Prod_id BHOECEDEANO-%/N-FT133> (group) 95
2. )\=F7423 AT, ship_date B*(CLHTO-%2Y -~ 3

3. HEN=F1232DRAD (VY—hEniz ) O—THBRKEN S sliding window /&
LTI =FT123>ADENENOO—TT. quantity BT TSUM() BE%k%
current O—XT (current 0—%2538 ) i3 (X 1 &8)

ZOIT)—DAEE construction (&, ENZFIAT DEEREFHBID window ZIETET S
CETY, 2. B0 window ([CEDK 2 DBLED window BMETEEEN TLRIEEI(C
EFITI, 5l 11 RDVTIU-DIZE.  ([cumulative] [CKTEERI SN window %
EEURNS) Window G%fEF TS construction (. ATFDEBDTY,



named &I

window DY R
specifications

Select p.id, p.description, s.quantity, s.ship date,
Sum(s.quantity) Over (cumulative
Rows Between Unbounded Preceding
and Current Row

) as cumulative gty
From sales order items s Join product p On (s.prod id = p.id)
Where s.ship date Between ‘'2001-07-01’" and ‘2001-08-31'
Window cumulative as (Partition by s.prod id Order by s.ship date)
Order by p.id

<QUERY SPECIFICATION> A Order by AIDRICEDLIICRNDNEREL TEEL,
Window @%EHY 3155, U TOHIBRNMERINET,

* <WINDOW SPECIFICATION> DA > 54 >N TzBB5> (. Partition by B% s
DIENTEFE A

e WindowBIATIEESNI window (& <WINDOW FRAME CLAUSE> 2= 83
CENTEERA (STEN-I 34 S8,

* {>51>&N Iz <WINDOW SPECIFICATION> F/z(d Window BN TISESN
Tz <window specification> DEBSHNC <WINDOW ORDER CLAUSE> ( SL3E)L—
I 33) ZEVENTEEIN, MAESULEITEFH A

151 12 ( window & multiple B25zFIFHT 3 )
AT OBITRI LICE—O (named ) window ZEFEL. TN U TIERORAEGS
REFTEIBZENAIRETT,
Select Product.Id, Description, Quantity,
Rank() Over Qty AS Rank quantity,
Cume Dist() Over Qty AS Dist cume,
Row Number () Over Qty as Qty order
From Product

Window Qty As (Order by Quantity Asc)
Order by Qty order

25



window DTEH

<WINDOW SPECIFICATION> (&, A FZFEEKI B ENTIEETT,

* <WINDOW PARTITION CLAUSE> ( 3Z3EJL—)L 30 ) OfERA%ZELR A O0—

DIN—F433> --- <WINDOW PARTITION CLAUSE> h8TESN TLVRUES
a. AN FEBE—o/N-F123a 0 TIRhNE D,

<WINDOW ORDER CLAUSE> ( 3TEIL—)L 33 ) DIERZIBUREE/IN—FT133
SAROO—ODNERE --- <WINDOW ORDER CLAUSE> BMETESN TULRVEAE.
AN O- (HMERDINEETUIEEZNET . Range D <WINDOW FRAME UNIT>
OfER(Z(E <WINDOW ORDER CLAUSE> MMEIELU TL\VBIAEBNHDELISTEE

LTKIEE0N,
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SERIL, FE5ER (X SQLSTATE “42WAY’ (C/2DE T, Range DIFE.
<WINDOW ORDER CLAUSE> &, BEE—DTDH THER SN TL\S B RE4 N0
F9 ., FJz. ranking BEIEX(Z(E. <WINDOW ORDER CLAUSE> NIAE R E(C
FERUTIEV, BERBE Y—henic A7 (U TOIHIFEZRENTL
BT . <QUERY SPECIFICATION> IO Order by &) D&3(C, TIAILBD
V—bD> -5 X (&, FIE (Asc) TY,

* =123 AROETOO—-DILIRICEAZTN TS window DIFE. N5
DFFIE. <WINDOW FRAME CLAUSE> DfER#ZEBU TIBESNTVET .
<WINDOW FRAME CLAUSE> (&, current O—&BE:EL T, window BIERMDET
BIEAINTLWS I window] ORIALHR TZEERLFT I . <WINDOW
FRAME CLAUSE>HMETEESN TLVRWMEE . T4 D window JL— Al 74l window B4
<WINDOW ORDER CLAUSE>HMEEESN TLWBHNEINARTFELE T .

— window {1AKIC <WINDOW ORDER CLAUSE> H'&FN33HS . window
O BfAsa(E Unbounded Preceding T. #8277 (X Current Row — T ---
UTehHo T RIBMEDSTEISEULE varying-size window ZEELE I,

— window f14&k/' <WINDOW ORDER CLAUSE> Z = FRLIFE .
window DFHIA (X Unbounded Preceding T. &7 ra(d.
Unbounded Following T9 - Ueh'™o T, current O—(CBANST, BITEY
AZXD window ZE&ELET .

<WINDOW FRAME CLAUSE> (&. ranking BE#% £/z(& ROW NUMBER() B84
IHMERTERVCEISEREL TS,

151 13 ( unbounded window DfEF )
UTForIV—-F. £ TORBOEHEAIFET 22 TORMBTHEMENZER Y M
BUET .

Select id, description, quantity,
Sum(quantity) Over () as total
From product
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ETHlARZESIC, IBETES <WINDOW FRAME UNIT> (£ 2 D&DET,

* Window A current O—(CBEHiET 20— DIREEA—X(C window DHAX
ZIBTET BN ATRETT . LL<pBHl(E.
— Rows Between Unbounded Preceding and Current Row
O window JL— A&, FIARNENEND/N—T 423> DIaeH THO.
window D& T =ah' current 0—T#% window ZI1EELE T . D
<WINDOW FRAME CLAUSE> (&, UFUIFERE sum REDRIEERZETE
9% window % construct 3 AfcHIfERENET,

O—%~R-X(CUIB@EE
® window JL—LA
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Moving windows &

boundary[d—

Partition A

Current Row 1 Sliding Window
Current l
Partition @
E
k]
5
g
o
T
Partition C

1:31700—-0FEN window &N —F1 33> ENfc A J1DX#EE

Rows Between UnboundedPrecedingand UnboundedFollowing

ZOD window JL—Ald, IN=F4 23> 2RI UT (current O—(CEENHS
9') EED window ZIBTELF Y . TDIz& window aggregate BAEIDIE
(& N=F123ao0ENTNOO-LBEUICRDET,

Rows Between 1 Preceding and 1 Following

ZO window JL—AT(E, YA ZHEEZN I moving | window ZEEUE
34700~ (current O—DHIER 117) ([CHUTEELET .

BE, FIZE 3 BER® 3 hAROBEIFISZ5 TR I 3Ha R
<WINDOW FRAME CLAUSE> Z{ERRLET . UMY, window BIEIAD
ABCBIFB[FrvT (L BMREZEH I DL TR T DNENDDET
EOTY MYREE T 2BDTRLISE. Rows &DH Range ZEHIZHHNE
WHEBLNERA. BERSIE, window @ Range Z7tlcUIE bounds (&, B
BRI T 20— EE1E% ( handle row with duplicate value ) %
W\ BEERICIFryT INMFTET 3154, tO0-ZEFRLNSTY,
moving window D&, AJAT Null {EZS00-MEHIO0—-LDaETE
REOO—-DEITFIET BLRESNBLISERL T,

CNHAEEKT 20, 3 TOO—D moving window Tld. AHDE&ZOO—
DstE — lcurrent |O0— - (&, BNEFIC preceding 330—¢ Null {EZ S
EWVDZETT,

29



— Rows Between Current Row and Current Row.
CM<window frame clause> Z3ETE 9B E T window Z current O—Dd+C

PBREIDENTEET,

— Rows Between 1 Preceding and 1 Preceding.
ZO window JL—AlE. (current O—(CBILT ) preceding O—Dd CHERLE
N2E—OO-%IBELE T, Current I-DHCEIBZETE T 31D
window BAEREDIER—23> T, 2O construction (EES 200D
[ deltas WMEMEVVZFIEICETE TEDLICLEFT. ( TOfl 14 SH8)

o ATHRDFEDRBHEMEICE DI window DEZREHTIRETT .
Zh(E. Range M <WINDOW FRAME UNIT> Z{ERUTIBELE Y.
Range Z{HFI 9. window D <WINDOW ORDER SPECIFICATION> A TIETE
SNTUVBEME(E. <WINDOW ORDER SPECIFICATION> ZUBD RAA >z 3F 121
FNUERDER A BRERSIE, H—/—(& <WINDOW FRAME PRECEDING> */z
(& <WINDOW FRAME FOLLOWING> H'5® <UNSIGNED VALUE
SPECIFICATION> ZZDJE EDIEANEFESENMTINSTY .
window B4 X (3. current O—(CB8E 93 preceding & following O—DE 4D
BICEDVWTLET . Range DEAIC(E. window IO <WINDOW ORDER

SPECIFICATION> NEE—DH S ADH THER SN TV ENHDE T,

[Range] "—2Z® window HAX

Bl 14 GEEO-FEOTILIDE )

LETHARTUBLSI(C, 220D windows ZfEAFBD(E - current O—(C 1 window. &
51 D% previous O—I(C — (&, BEITZ0—FED [deltas] FIZ(FEEZETE I3/
O straight forward X552 IRMELE T AT DITV-Z2ZEZTHET .

Select emp id as employee, emp lname as lastname,
Sum(salary) Over (Order by birth date
Rows Between Current Row
and Current Row) as curr,
Sum(salary) Over (Order by birth date
Rows Between 1 Preceding
and 1 Preceding) as prev,

(curr - prev) as delta
From Employee
Where State in ('NY’)

ZOITI—(E LT OFER R ZIRLE T,
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Employee Last name Curr Prev Delta
1 913 Martel 55700.000 (Null) (Null)
2 1062 Blaikie 54900.000 55700.000 -800.000
3 249 Guevara 42998.000 54900.000 -11902.000
R 4 390 Davidson 57090.000 42998.000 14092.000
5 102 Whitney 45700.000 57090.000 -11390.000
6 1507 Wetherby 35745.000 45700.000 -9955.000
7 1751 Ahmed 34992.000 35745.000 -753.000
8 1157 Soo 39075.000 34992.000 4083.000

window B8#% sum() MERENTE. window DISTESENERH T, sum (& current
FIz(3 previous DEESHD salary EQOHESDEVSICEISTEFRLTZEW, FTe.
predecessor HRUVz&, E5I(C [deltalH Null DIzs, FEROFAIDOO—D [prev] 1B
(& Null TZEWSZUITERL TIEE WV LOBIDENZNT. Over A) LLEITfERENT
W\BRIENE. SUM() aggregate BAEXTT . EBR. window EEBICERTES 3 DDI5
ADREEIN®HDFET , ranking B%EZ. O— numbering B3%%. window aggregate BT
9, CNBOREENCDNT, ranking BIZINSIIEICEREALE T .

Ranking BAZX

SAP SQL Anywhere 10 THR—R&NTULV3 ranking B8R ( STEIL—)L 7 S8R )
(4. RANK(). DENSE_RANK(). PERCENT_RANK(). ZUT CUME_DIST() T9» Rank
ing BA&X(E. EBEDAHO-HSDFERZREIULIBFE. DED SUM()aggregate
BAZLTETE LRV, aggregate BAERE(IEZISNTVER AL DULA. CNHDEE
HeENETNHIN=7423>00—0D rank. FI=(IBIE ordering Z4FEDDIBEICE
DVWCGETRLET . N—F12a>ARnENENOO0-0Ey ML 7L TS o443 1FE
NE9. over @ M\ Partitionby @D Z S ATLRWSE. ANSHAERINE—D/N—F
132a2ELTIRONE T . ZOFER. ranking BAEIC Lo THRIAEENTE window D2
8D <WINDOW FRAME CLAUSE> (F3ETELRVBIREMEN®HDFET . ENTNHNAD
O—-Z2R[RDFI/N—FT123>TFDFFY — NI DEEHD ranking BEZSLIT
-3 20D(d. BAIEETY,

2T ranking B%K(E. <WINDOW ORDER CLAUSE> /' ranking BEESHMKIFI B A1
O— sortedness Z5TE 9 5/z8HIC <WINDOW ORDER CLAUSE> ZIAEELET ,
Order by A MEFODRESATULRIHE. 2BBH LU subsequent BREERALT,
break ties UE 9 . IO BEET 20— LB UEZFFDIHS. SAP SQL Anywhere
10 (CHBFD Null fB(E. FB(CHBDEDIE (in ascending sequence )? KDBREICY— N
E

7  SAP SQL Anywhere 10 T(& ANSI £2#E SQL 2003 TEZESNTLVS Nulls First & Nulls Last
AEFHR-NTOER A,

31



ranking BEEXDER T, F>7ane0—27 )7 -2 FEEH Ty NMCHIBR T
3., Frd. 7Oy NO-%2ERDZI T RCBY - N 3TEDTEZRET—ITILD
ERZNELIBENILHDNFET ., COTIYI% LT ORI CEHRALED .,

15 15 ( rank() BEZR)
F-AR-AANTERLEMBRR R ADBZUTOII)-(OVWTEXTHET,

Select Top 3 *
From (Select description, quantity, unit price,
Rank() Over (Order by unit price Desc) as Rank
From product) as DT
Order by Rank

NEHER R ZIRLET,
Description Quantity | Unit Price | Rank
1 | Hooded Sweatshirt 39 24.00 1
2 | Zipped Sweatshirt 32 24.00 1
3 Cotton Shorts 80 15.00 3

ROUBMREBIREENTY (S2FTF 1 HMBAF—K) (L83 LD <window
order clause> I TREIRICY —hF 23— > AMEESN TV L(C FRUTKKIZE
L\o Iz, ordered expression [ quantity | DIENEIU TH3ME I 20— (1,2) HNREIUS
SIRTETEHERUTIZZ0 RANK() BIEL T, 51 DIBEICE, rank B [Sv>
TIUET - TNHY RANK() BEERE. HBRBIE TS DENSE_RANK() EDENTY,

DENSE_RANK() B%%

DENSE_RANK() Ba#X&
DENSE_RANK() B82% (L. [Fv T 12U, [Sv> T IRUCHEBAIEIMNT 2 —ENDT> )%
BUFET,

15 16 ( DENSE_RANK() BS%% )
UFo 1IYU—(3, B 15¢BUTIN, HDICDENSE_RANK() B£8Rz {ERLTVET,

Select Top 3 *
From (Select description, quantity, unit price,
Dense Rank() Over (Order by unit price Desc) as Rank
From product) as DT
Order by Rank

NIFFER RZA—ILRLET
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Description Quantity | Unit Price | Rank
R Hooded Sweatshirt 39 24.00 1
2 | Zipped Sweatshirt 32 24.00 1
Cotton Shorts 80 15.00 2

) I')—® Group by BIDF&(C window NEHMIEN BTz, aggregate BIERDEZE(CL
1% )% RET DEMRVIIANZIETES 2ENTEET,

51 17 ( >F )% aggregation LEB(LERATS)
BUFDIIU—(E. % Region DFAFE_LEZMMXAIDZED Total Sales byJ 3 D
Sales Rep ZEHUZ T,

Select *
From (Select o.sales rep, o.region,
Sum(s.quantity * p.unit price) as total sales,
Dense rank() Over (Partition by o.region, Grouping(o.sales rep)
Order by total sales Desc) as sales rank
From product p, sales order items s, sales order o
Where p.id = s.prod id and s.id = o.id
Group by Grouping Sets( (o.sales rep, o.region), o.region )) as DT
Where sales rank <= 3
Order by region, sales rank

ZOITI—-(F, #ER R ZRUET

Sales Rep Region Total Sales Rank
1 (Null) Canada 24768.00 1
2 299 Canada 9312.00 1
3 1596 Canada 3564.00 2
4 856 Canada 2724.00 3
5 (Null) Central 134568.00 1
6 299 Central 32592.00 1
7 856 Central 14652.00 2
8 467 Central 14352.00 3
9 (Null) Eastern 142038.00 1
R 10 299 Eastern 21678.00 1
11 902 Eastern 15096.00 2
12 690 Eastern 14808.00 3
13 (Null) South 45262.00 1
14 1142 South 6912.00 1
15 667 South 6480.00 2
16 949 South 5782.00 3
17 (Null) Western 37632.00 1
18 299 Western 5640.00 1
19 1596 Western 5076.00 2
20 667 Western 4068.00 3
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CDYIIYU—(3 GroupingSets DIEFRZ LS L TEZDI I -E I EHHFEDEET.
window @ <WINDOW PARTITION CLAUSE> (3. GROUPING() B&zfE> TIFED
sales people & region /A total sales ZJA NI B subtotal —ZFKIHO—E%
XBILET . sales_rep BT Null {EZ3FD region CED subtotal — DENENIL.
SOFI OB 1 Z2KF5F T RERSE, FEROTFJ D order (&, ATDE/N-F
123 THAF—-RENZNSTY,, CNUCED. FFMO0—-AERECINMSAF—- LTS5
EN3LIICLET,

Exf&(C. COFIT(E. DENSE_RANK() B8EXH" total sales M aggregation DA JI(C
LTI IMFII T BESERUTLIZEL, aliased Select UANER(E. <WINDOW
ORDER CLAUSE> I T shorthand &UTERIENTHD. M. SAP sQL Anywhere
TOHIR—RENTVBAA ISR saL T

ﬁi’,(D ranking E%%

SAP SQL Anywhere 10 Tld. fTH 2 DDranking BAEEHR— ML TVE T, 1D,
REDMEIEN CUME_DIST() T, D/ —E>H/ILELTERINBIEEHDE
9. CUME_DIST()(F. fEQZARD Y NMCBIET 4FEDEDIER LENAIE%R
STELE T, BIEDEEFH(E. 0 & 1 DRITT . B4 X n D x-fBED ordered set D
YEED ith 18 x; Dfzsb. CUME_DIST() B, LA FOLIICEHRINFT

CUME_DIST (x;) = J such that i < j <nVj:a; < (18)
n

DED. CUME_DIST() [CL>TRENBEL. x;, ERIAED ordered set RDER=D
(IiEZ Y NADIEDELTF n TESZEDTY . CUME_DIST()BEZID N> 710X
(&, 8D ranking BIEIDENEMATVE T, NulfE(X. RAA RO DABEEEIERICHR
nnxdg,

f5 18 ( CUME_DIST() BI#%)

Select description, quantity, unit price,

Cume Dist() Over (Order by unit price Asc) as CD
From product
Order by CD

INEFHER R EZRULFT .
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RRYEDETE

Description Quantity Unit Price CcD

1 Plastic Visor 28 7.00 0.2
2 Cloth Visor 36 7.00 0.2
3 Tank Top 28 9.00 Y04
4 Cotton Cap 112 9.00 0.4
R 5 Wool cap 12 10.00 0.5
6 Crew Neck 75 14.00 0.7
7 V-neck 54 14.00 0.7
8 Cotton Shorts 80 15.00 0.8
9 Zipped Sweatshirt 32 24.00 1.0
10 Hooded Sweatshirt 39 24.00 1.0

CUME_DIST() (&, fEOY MO IYEZRTET > TR EERHEUET,
CUME_DIST() (& ANCHTFEELBEIDESSDO-NEENLSE. F1DRFCSE R
B%ZETEI2DAERTEET . AERIC(E, 0.5 A ED CUME_DIST() fETERAINDO
—IFROZDENHDET,

Bl 19 ( PHYBDETEH )
HFo/1)-(3, BEfiohIMEOR DR mIBEHRZRUET

Select First *

From (Select description, quantity, unit price,
Cume dist() Over (Order by unit price Asc) as CDist
From product) as DT

Where CDist >= 0.5

Order by CDist

B[, SAP SQL Anywhere (& CUME_DIST() EIEE (C LBz ANSI sQL
PERCENT_RANK() 256 HR— MU TULE D . PERCENT_RANK() (d. ordered 7y
NRADBEDAIEZEA T 2L0E. 23 FHID PERCENT_RANK() DfERZ(ERALFE
9, — FLDIHEF. RANK() HREIVEE S5 X322 BVE U TSV, 2078,
PERCENT_RANK() (&. A FELTEEINET,

PERCENT_RANK(z;)

(n—1)

CUME_DIST() D&LSIC. PERCENT_RANK() DEEFHE 0 & 1 DEITY . 1 M RANK() D O
—(&. €00 PERCENT_RANK() (CRRDFT,

15 20 ( PERCENT_RANK() BE%% )

~ RANK() of z; in its partition — 1 (19)

5 18 DT —%ZEZTHET , S[allE. PERCENT_RANK() ZIEAHITZLIUSA ML TVE

g-o

35



Select description, quantity, unit price,

Percent rank() Over (Order by unit price Asc) as PctRank
From product
Order by PctRank

NFER RZIRLET
Description Quantity Unit Price PctRank
1 Plastic Visor 28 7.00 0.0
2 Cloth Visor 36 7.00 0.0
3 Tank Top 28 9.00 0.2222222222222222
4 Cotton Cap 112 9.00 0.2222222222222222
R 5 Wool cap 12 10.00 0.4444444444444444
6 Crew Neck 75 14.00 0.5555555555555556
7 V-neck 54 14.00 0.5555555555555556
8 Cotton Shorts 80 15.00 0.7777777777777778
9 Zipped Sweatshirt 32 24.00 0.8888388888388888
10 Hooded Sweatshirt 39 24.00 0.8888388888388888

Numbering 00—

FEROO—(CA=—RFES%EDIFS sQL XHWE(TIRDIENELHDET . SAP
SQL Anywhere Tl&. k4 R HIFR T TEATERRO—(CIZ-IRFESZDIS
NUMBER(*) EJL > BEERE WIHFRIBAS A —HL5RZ A RTIOU) - X TIRHL TE
FUIZ. UNURAYS, ANSI ARZE sQL Tld. NUMBER(*) T(d%< ROW NUMBER() 8
BETERZLUTVET, &5(C. INIE NUMBER(*) DFlIFRZ Z(FEE Ao

ranking BAZ%MLS(C. ROW NUMBER() (& <WINDOW ORDER CLAUSE> ZiAEEL
F9, [AHRIC. ROW NUMBER() (F. ranking BIZXDLS(C window O Order by AJ
Mover IZ—I TRV ICoverMZE THIEREMDIERZIRT CENTIEETT
- O—DIEE(F. ties DIFE(C(EFAIARTIFETI - ROWNUMBER() (. 24AD/C
—T42AUCT U TOHHERE T BLICTH A ENTVET ., TDIZsH. <WINDOW
FRAME CLAUSE> (&. ROW NUMBER() FAZ{CHXES DENTEE Ao

1l 21 ( #ERAID Numbering O0—)

ROW NUMBER() (& ranking BEEUME TE 285D 2R CEFI IS EN AIRET
9, CNICED T, IRET—TILNT ROW NUMBER() Z{ERIBENTE, BINDHF]
PE(Z. join TE&XE. ROW NUMBER() fETHRIEETY .

Select *

From (Select description, quantity,
Row Number () Over (Order by id Asc) as rownum
From product) as DT

Where rownum <= 3

Order by rownum

ROW NUMBER() v.s.
NUMBER(*)

36



Window aggregate B#%

FEEDESD. window aggregate BiZX(E. window T aggregation 23479 3/esh(C
fEFII3CENBIEETY . SAP SQL Anywhere THR— &N TLV3 window
aggregate BGEXIC(X. COUNT(). SUM(). MIN(). MAX(). AVG(). FIRST VALUE().
LAST VALUE(). 6 DO ERUARERZERIEL (STEI - 8 BB ) REPHBDE T, 4F
(C. SAP SQL Anywhere DA —HL3R Tdpd LIST() aggregate BAEX(E. <wINDOW
SPECIFICATION> EEE(AERATDEFTERVNCEISERUTLIEE L,
window 2269 RFIAREIE TR CER I DENATEERT. window aggregate
R, BBV, BB/ \FdRK, B, #R4 BisTREEE YR— N3
ENVBIEET T, &HI(C, BHRT -3 ATICEUIEUISIEEIDL AL D aggregation H
MEB(CRDET, 7T -3 BRE(CEOTIE window /N—F433=>% (4. Group
by AISENIFZFEONMDEL T, #6472 saL 7T —DRBRKICKT U THVRDDZZER
MEENBILICRDET,

151 22 ( window BEEXDIER )
UTFOIIU—(E, 1 ECEDOFERFEEEDEZ VWERDUZ MR I TRy iR
F9,

Select *

From (Select Year(order date) as Year, prod id,
Sum(quantity) as Q,
Avg (Sum(quantity)) Over (Partition by Year) as Average
From sales order Key Join sales order items

Group by Year (order date), prod id) as DT
Where DT.Q > DT.Average
Order by DT.Year

Bl 23 (BB TFLIDSTE )

COBITIE. AVG() (&, window BEEEEL T2000FEDZ product DB CED sales D
BEN 9% 5T I BIHTAERASNTNET . <WINDOW SPECIFICATION> (&,
RANGE D% fER I3 EISERU TIZEW,, . window bounds H¥ month
BEZBEICETEL. ROWSBADLICS > TIVCKEIE T 20— TstELRVCESE
BUTLIZE, ROWS Z{ERULTWUL. BIDFESRZ yield LUTWSEIBETENS
DFET, HIZE FEDHICHBVT—EBHDLNIETO product D sales HE<
BRWSERETT,
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) asademo (DBA) on asademo Ll =181

Fle Edt SO Data Toos Window Help

«e»|[>m
SQL Statements
SELECT o.14, o.ozder_date, p.* s
FRON sales_ order o, sales_order_itens s, product p
VHERE 0.14 - 5.10 and 5.proa_id - p.id
and p.quantity < (SELECT max(s2.quantity)
FRON sales_order_itens 2
VHERE s2.prod_id = p.id)
oRoER B p.1a, 0.1

Ly o

[Wain Query = SELECT j‘

les_order_items s, product p
WVHERE o. .1d and s.prod_id = p.id
and p.quantity < (SELECT max(s2.quantity)

FRON sales_order_it:
VHERE s2.prod_id = p.1d)
ORDER BY p.1d, o.1d

Node Statistics
Estimates Description
RowsReturned 5485 Number of ows retumed

PercentTotalCost 84,867 Run time as a percent of total query time.
RunTime 0.016027 Time to compute the results
CPUTime 0.016027 Time required by CPU
DiskReadTime 0 Time to perform reads from disk
DiokWiioTme 0 Tmelo peromwntes f iok
DiskRead 0 Disk reads
Diskwrte 0 Diskwnies
Subtree Statistics
Estimates Doscrpion
RowsReturned 54.85 Number of rows retumed
PercentTotalCost 100 Run time as a percent of total query time-
RunTime 0.018884 Time to compute the results
CPUTime 0.018884 Time required by CPU.
DiskReadTime 0 Time to perform reads from disk
DiskwrtoTime O Timewpetomuntesto sk
DiskRead 0 Disk reads
Diskwrte 5 Diskwntes
rrnﬁmiv-r etatictice ki
S | ki | >
Results | Messages plan.
[FFist 115 rows: [line 5 Column 50
= 2: DIN—DI ST HINRTS2
B2 : 45 24 @ SOLHANRTS>
Select *

From (Select s.prod id, Month(o.order date) as julian month,
Sum(s.quantity) as sales,
Avg (Sum(s.quantity))
Over (Partition by s.prod id
Order by Month(o.order date) Asc
Range Between 1 Preceding and 1 Following) as
average sales
From sales order items s Key Join sales order o
Where Year (o.order date) = 2000
Group by s.prod id, Month(o.order date)) as DT
Order by 1,2

5l 24 (BEES2HTUIU-DBRS )

ZDIGE . FEDNI MEERAFLIR/IMEDLEBR N TEZ LN RDSNET . U
(EUIE, cNBOIT) -2 ARSI TY-EL THEREE M Z ST (outer
reference EEENNFET) HBRRULET . 1 DDBIEL T, LFDITIU-%2ZZTH UL
&L\, CNUZ. product information ZZ$HET®D order ZUARLTWET, Product D
quantity-on-hand (FZDEGEDE{RTDERK order ZHN\—3BENTEEE A
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Select o.id, o.order date, p.*
From sales order o, sales order items s, product p Where
0.id = s.id and s.prod id = p.id
and p.quantity < (Select max(s2.quantity)
From sales order items s2 Where
s2.prod id = p.id)
Order by p.id, o.id

COIIIV-DIZTNNBT %R 2 (GRUES . VTV —ATFAIA Y -HNTDRA S
NJ=YI)—% product 1° sales_order T—JILERET—TILD join (UL TEDLSIC
ZHUENEEU TV, (HHBEZIDTIELTREN. window B82S )
SAP SQL Anywhere DATT4IAH—(3, COLSREW % R T4 TDRARENTA
FL =23 REDERRDETEIEZFIAL TFRENZIX M FHELZAZ ., IR
ATITVET,
HREIIY-ZRET—TILED join ICEHRT 155 SAP SQL Anywhere DJTY—
ATFARAY = (ARIFS BLDE — CNIEX T TAYIR DA, 2TV
T—ATOHTONET - COLI12IT)—% window BEEVZ(ERL TR I 2Eh
EEER
Select order gty.id, o.order date, p.*
From (Select s.id, s.prod id,
Max (s.quantity) Over (Partition by s.prod id
Order by s.prod id) as max g
From sales order items s) as order gty,
product p, sales_order o

Where p.id = prod id and o.id = order gty.id and p.quantity < max g Order
by p.id, o.id

5l 25 ( ¥R )
BFOHIV-%EZTHET , T-IN-ZANDTNTNOEGRD M salespeople
(#8 sales TEFEK ) ZUANTBAUATDIIU-%EZTHET,

Select s.prod id as product, o.sales rep,
Sum(s.quantity) as total quantity,
Sum(s.quantity * p.unit price) as total sales
From sales order o Key Join sales order items s Key Join product p
Group by s.prod id, o.sales rep
Having total sales = (Select First Sum(s2.quantity *
p2.unit price) as sum sales
From sales order o2 Key Join
sales order items s2 Key Join product p2
Where s2.prod id = s.prod id
Group by o2.sales rep
Order by sum sales Desc)
Order by s.prod id

OIS T OfERZRLET .
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2, Sl queneier) ue soral_guentier, SUN(S quancisy ¥ prinic price) o3 cotal_seles A
tens s KEY J0IN product.

o.sales, Lu'um)y)as total_guantity, SUM{s.quantity * p.unit_price) as total_sales
x:vmu 1 order_iten: KEYJDWp oo ct p

sales = (s:LErr P st price) o

FRON seles_order o2 KEY J0IN sales_order, 52 KEY 301N product pz
R 225
GROUP BY o
ORDER BY sun_sales e )

s.pz 0d_id

ORDER BY s.prod_id

Node Statistics
Estimates Descripton
5485 N
PercenTataCost 000015 Runimo: asape o ertoftotl query time
inTime 0.000274 Time to compute the results
CPUTime 0000274 Time requi eumcpu

DiskWriteTime 0 Time to perform writes to disk
DiskRead Disk reads

Diskirite 0 Diskwiites

Subtree Statistics

RowsReturned

PercentTotalCost ftotal query time
inTime

CPUTime

DiskWrite

Diskwrites

” | o

[Edtirons [line 10 Column 1

Results ] Messages. plan |

3: 451 25 DXA > T)-TOVIDI ST hIVIZT 5>

Product | Sales Rep | Total Qty | Total Sales

1 300 299 660 5940.00
2 301 299 516 7224.00
3 302 299 336 4704.00
4 400 299 458 4122.00
5 401 902 360 3600.00
R 6 500 949 360 2520.00
7 501 690 360 2520.00
8 501 949 360 2520.00
9 600 299 612 14688.00
10 601 299 636 15264.00
11 700 299 1008 15120.00

AUSFILDITIYU—(Z. prod_id (3P THIYU—DHEES outer reference DIz, FFED
HEDTRED sales TRES DAEROT T VT —%EAL THEREINTVET . ULHL
BB, COT—Z (3 £4 DT NRITI-TI2ER ) DLI(C. RARNS
TY—%ERATBD(E. expensive BATS I THRENILBHNET . RERS(E HTY
TY—(3 Group by AIFZIFHHEDDT(ZRL, DT Order by A - SAP SQL
Anywhere DHEBE - BEFIT NS TI . CDIzs. SAP SQL Anywhere DJI)—4
TFARAY =& (fl 24 TITORESIC) RCERSTHIRERERNSRA RSN
TI)—% join ELTUSA NI BIENTEEE Ao
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SELECT s.prod_id, o.sales_rep, SUM(s.quantity) as total_quantity, SUM(s.quantity * p.unit price) as total_sales
HAVING total_sales = (SELECT FIRST SUN(s2.quentity * p2.unit price) as sun_sales

1

VHERE s2.prod_id = s.prod_id
GROUP BY 02.sales_rep
ORDER BY sun_sales DESC )
ORDER BY s.prod_id

E
B

= |Hash Group By 9
Group-by list
o25ales_rep int
Aggregates

‘sum( expr( s2.quantity, p2.unit_price ) ) numeric(30,2)

Node Statistics
Estimates Description
573 N

1.8
PercentlotaiCost 0 Run time as a percent of total query time
RunTime 0 Time to compute the resuits
CPUTime 0 Time required by CPU
DiskReadTime 0 Time to perform reads from disk
DiskWriteTime 0 “Time to perform writes to disk
- created for hash-based operations
HashRowsPartitioned - Rate at which rows are wiitien o hash work tables
HashRowsFittered - Rate atwhich probe rows are rejected by bit-vector filters

Subtree Statistics
Estimates Description
RowsReturned 18673 Number of ows retumed

PercentTotalCost 0033361 Run time as a percent oftotal query time
RunTime 0.0015057 Time to compute the resuits

CPUTime 0.0015057 Time required by CPU

DiskReadTime 0 Time to perform reads from disk

DiskWriteTime 0 Time to perform writes to disk

DiskRead 0 Diskreads

DiskWrite 0 Diskwrites

HashWorkTables - Number of work tables created for hash-based operations.

HashRowsPartitioned - Rate atwhich rows are writlen to hash work tables

HashRowsFittered - Rate atwhich probe rows are rejected by bit-vector fiters =l

T o pon|]

4: 5 25 DY THIV—-DITST4 hIVRR TS5

TOFER. VTU-F(THRICEHTIIY—(E. outer block A TETEINZENEND
derived O—CsHlicNE S . 5T DIV TS>AD expensive 13 [Filter | IRE(C
FEBUTTZE WV ATTAYAT— (3 JTU-DORITIAMD 99 % (FTOTSVEE
FILBEDORERBEEDFT . [ 4 (CRENZZOYTHIY-DOT S, B main
block DI/ LA—EEFHNTNFELTIC expensive BRONZBAHEICTRUTVE D,
COBTHIITV—(ZIE. 2 DD nested-loopjoins H&HE T . hashed Groupby
operation & sort T,

51 26 ( window BEERZERUEMBITY—)
PUF (SN 34 25 ROOTU—-DUFA RT3, ranking BEEERAL TRICERZLD
IEMETELET,
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(€] asademo (DBA) on asademo =8|
Fle Edt SOL Data Toos Window Heb
«Q»| > n
SQL Statements
SELECT v.prod_id, v.sales_rep, v.Cotal_quantity, v.total_sales =
FROM ( SELECT o.sales_rep, s.prod id, SUM(s.quantity) as total_quantity,
UM (3. quancity * p.unit_price) as total_sales,
RAVK() OVER (PARTITION BY 5.prod_id
ORDER BY SUM(s.quantity * p.unit_price] DESC) as sales_ranking
FRON sales_order o KEY JOIN sales_order_items s KEY JOIN product p
GROUP BY 0.sales_rep, s.prod_id ) as v

HERE sales ranking « 1
ORDER by v.prod_ia |
K} JEIT]

= | SELECT j

FRON ( SELECT 0.3ales_rep, s.prod_id, SUN(s.quantity) es total_quantity,
SUM(s.quentity * p.unit_price) as total_sales,
RANK() OVER (PARTITION BY s.prod_id
ORDER BY SUM(s.quantity * p.unit_price) DESC) as sales_ranking
FRON sales_order o KEY JOIN sales_order_itews s KEY JOIN product p
GROUP BY o0.sales_rep, s.prod_id ) as v
VHERE sales_ranking = 1
ORDER by v.prod_id

Node Statistics

Estimates Description
4.85

RowsReturned 5 Number of rows retumed
PercentlotalCost 0 Run time as a percent of total query time.
RunTime 0 Time to compute the results

CPUTime 0 Time required by CPU

DiskReadTime 0 Time to perform reads from disk
DiskWriteTime 0 Time to perform writes to disk

Subtree Statistics
Estimates Description

RowsRetumed S5 Numberofrows etumed

PercentTotalCost 100 Run time as a percent of total query time

Runtime 0093001 Time 1 somputs he recuts

CPUTime 0.099001 Time required by CPU

DiskReadTime 0" Time o perom reads o dsk

o Time to perform writes to disk
DiskRont 0 oickreade
DiskWrite o Disk writes
mbinninar ctatintine -d

Hi | o
Results | Messages plan
[l e ARcomeres

5 : window B ERALIZH 26 M5OIV —-DERITTS>

Select v.prod id, v.sales rep, v.total quantity, v.total sales
From ( Select o.sales rep, s.prod id,
Sum(s.quantity) as total quantity,
Sum(s.quantity * p.unit price) as total sales,
Rank() Over (Partition by s.prod id
Order by Sum(s.quantity *
p.unit price) Desc) as sales ranking
From sales order o Key Join
sales order items s Key Join product p
Group by o.sales rep, s.prod id) as v
Where sales ranking = 1
Order by v.prod id

window EEF (& Group by AIDIIEDE. LT Select UANAFADFHiIEITY
—O Order by AIDRNIETEEINZEEBVWHLTIZAW, 54NV RTS>TREN
2L3(2. 3 D2DFT—TIVD join D&, join SNTzO—I(3 sales_rep & prod_id ( [R5k
AF ) BHEOHEAFEDETIIN-TILENF T, Z0FER. total_quantity & total_
sales O Sum() aggregate B%(. sales representative & product #BIFENETND
HAESDHE TIHEIDIENAIRETT
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Group by ADFHMICHEN T, window Z{EFUT total sales DHREIFEEROO—-%Z[FIETS>0D
(393128 Rank() BAEINETEENZE I, <window specification> (&, Partition by EIHY&EHC
LISEBUTLZEL, - 59 BCET. Group by A (FBE/N-F133>1t (JIL-TL) &n
FI O\ Sl product B FTDHTI . Rank()BEEUIENEND product DO—%3>49D
([FUFT --- total sales ZBFNET --- UN'U. product ZERFEUIZCEDHBETD sales
representative [CXUTITWET . CO ranking Tl&. byTD sales person ZRET BT, B
FRICTSIN 1 TEBRVIRET —TINOFEROO—% reject I2LICHIPRITDENNETT,

( LOFER R ADO-7£8 ) DIBAICE. Rank() (FEUABZRLET, 2L T, BESNLIIC
sales people 690 & 949 DEBSEERIZFERICIANE T,

4.4.1 FIRST VALUE() & LAST VALUE() B8 -

FIRST VALUE() & LAST VALUE() B825(3. window DER#EREOO-NSEZELEYS . TNIC
&oT. 7T —(F self-join DIAEIIL —E(HBEOO—-HSOBIC T IR T D ENBIREICRDE
EB

CNBM 2 DOREERIE. D window aggregate BAZREFIA T ORICHBVTERDET ., NS
(&. window &E—HETDIMERAITDIENBIRET T, FIz. AMDBIZIE(EFERRRD, FIRST VALUE() &
LAST VALUE() (&, IGNORE NULLS A)Z5FLTL\E T, IGNORE NULLS WFESNTIZE. 2BE
NEXORAEZETRED non-nul IEMNRENE T, ERLE null THAIMNBEOS T R=HE
(3B OE(E Null TIRENET,

Bl 27 (T —TRADRAI DI N)—)

BONEENDISNTI I —-TRORIIDI> N)—% retrieve 35728 FIRST VALUE() B2 %
BRI RENEIEETT . LITFDIIN—(E. ENEND order T. order DERAIDTATLD
product ;I FZIRUET . DENDENEND order DF/)\D line_id D7 AT LD product_id T
ED

Select Distinct id,

First value( prod id ) over ( Partition by id order by line id )
From sales order items
Order by id

C0YIY—(Z Distinct F—J— REERALT. BEZFRINUTVE T, Distinct RUT(E. ENEN
D order DENEND item TEELZO-NMRENBZEIEEENHDFET

151l 28 ( highest sales D/\—t>5F—2)

FIRST VALUE() B3RO —MEIRMEWTS (. current FIL—TADRAFFR/NDETENEN
DO—-ANDEZLEE I BETT . AT DIIVU—(E. ZNEND sales representative O total
sales STELF T, As well as [El— product DExK total sales DEAfREEIRR, -T2 F7—>T
RINTLFT,
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Select s.prod id as prod id,

o.sales rep as sales rep,

Sum(s.quantity * p.unit price) as total sales,

100 * total sales /

( First value(Sum(s.quantity * p.unit price))
Over Sales Window ) as total sales percentage
FROM sales order o Key Join
Sales order items s Key Join product p
Window SalesWindow as (Partition by s.prod id
Order by Sum(s.quantity *
p.unit price) Desc)

Group by o.sales rep, s.prod id
Order by s.prod id

Bl 29 (T—HIDEEEAL)

FIRST VALUE & LAST VALUE B2 (3. IGNORE NULLS B EEIERINLZEDT —
ADBREEACIEFI T, FIZIE. BEHODH sales BNERAD sales representative Ht
[Representative of the Day ] ZE1S I DLARELFI . LLFDIIY—(Z. 2001F4HD
EADBE(Z win UTE sales representative ZUAN7YIUFT

Select v.order date, v.sales rep as rep of the day
From ( Select o.sales rep, o.order date,
Rank() Over (Partition by o.order date
Order by Sum(s.quantity *
p.unit price) Desc) as sales ranking
From sales order o Key Join
sales order items s Key Join
product p
Group by o.sales rep, o.order date) as v
Where v.sales ranking = 1
and v.order date between ’2001-04-01" and ’2001-04-07'
Order by v.order date

COITU—(E RET—T I v ROIN—F423Z> T part_id T3/ orderdate T
REITDIEZIRE. Bl 26 DEDICETHMUTVE T, FERODIIV-Z TFITRUE T,

orderdate | rep.ofthe_day
1 |1 2000-01-01 949
R 2 | 2000-01-02 856
3 | 2000-01-05 902
4 | 2000-01-06 467
5 | 2000-01-07 299

Sales HMEHOIEBACOVWTIRIERNMRENBNIZCESEFRU TSV COfER Y
M. sales H2H\ofz day Tl&. ENLLBIOENS win UTULVB representative (3HA#t
LT Representative of the Day THIEEES IR EICLHTEREELTEXT,
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ZOERT-ADEEEALE LTFOII)-TIT52ENTEET,
Select d.order date,
Last value( v.sales rep Ignore Nulls )
Over ( Order by d.order date )
As rep of the day
From ( Select o.sales rep, o.order date,
Rank() Over (Partition by o.order date
Order by Sum(s.quantity *
p.unit price) Desc) as sales ranking
From sales order o Key Join
sales order items s Key Join product p
Group by o.sales rep, o.order date) as v
Right Outer Join ( Select dateadd( day, row_num-1, ’2001-04-01" )
as order date
From rowgenerator
Where row num <= 7 ) as d
On v.order date = d.order date and sales ranking =1
Order by d.order date

OIS T OfERZRLET .

orderdate | rep-oftheday
1 | 2000-01-01 949
2 | 2000-01-02 856
3 | 2000-01-03 856
R 4 | 2000-01-04 856
5 | 2000-01-05 902
6 | 2000-01-06 467
7 | 2000-01-07 299

BEIOIT)-MEORET—TIV v (F RET—TIL d (C join ENTVET , TNIC(E.
REPDOETO date KN'EFENFT . NI BFENDSD day DO—7% vield UET ., UH
U. O outer join (&, sale M7RXL) date D sales_rep DT AIC NULL ZZHE T, LAST_
VALUE B8 ERL. H34FEDO—D rep_of_the_day #3453 H(CERZE TOER
D non-null fBD sales_rep L RBEITFEERIDET. COMIBERERIZENTE
EN

OLAP BI%RM BNF STE

BAFOINwhR-FD7585%( Backus-Naur Form ) ST, SAP SQL Anywhere 10 (C
ERESNTUVBERZ 73 ANSI SQL DHTBEAFE D> 29I DY R— bOBIZEZRL
BT,

(1) (SELECT LIST EXPRESSION) ::=
(EXPRESSION)
| {GROUP BY EXPRESSION)

| (AGGREGATE FUNCTION)
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(2

(3)
(4)

(5)

(6)

()

(8)

9)

(10)

(11)

(12)

(13)
(14)

(15)

(16)

(17)

| (GROUPING FUNCTION)
| (TABLE COLUMN)
| (WINDOWED TABLE FUNCTION)
(QUERY SPECIFICATION) ::=
(FROM CLAUSE)
[ {WHERE CLAUSE) ]
[ {GROUP BY CLAUSE) ]
[ {HAVING CLAUSE) ]
[ {WINDOW CLAUSE) ]
[ {ORDER BY CLAUSE) |
(ORDER BY CLAUSE) ::= {ORDER SPECIFICATION)
{GROUPING FUNCTION) ::=
GROUPING {LEFT PAREN) {GROUP BY EXPRESSION) {RIGHT PAREN)
{WINDOWED TABLE FUNCTION) ::=
(WINDOWED TABLE FUNCTION TYPE) OVER {WINDOW NAME OR SPECIFICATION)
{WINDOWED TABLE FUNCTION TYPE) ::=
{RANK FUNCTION TYPE) {LEFT PAREN) {RIGHT PAREN)
| ROW_NUMBER {LEFT PAREN) (RIGHT PAREN)
| (WINDOW AGGREGATE FUNCTION)
{RANK FUNCTION TYPE) ::=
RANK | DENSE_RANK | PERCENT_RANK | CUME_DIST
{WINDOW AGGREGATE FUNCTION) ::=
{SIMPLE WINDOW AGGREGATE FUNCTION)
| (STATISTICAL AGGREGATE FUNCTION)
(AGGREGATE FUNCTION) ::=
{DISTINCT AGGREGATE FUNCTION)
| (SIMPLE AGGREGATE FUNCTION)
| (STATISTICAL AGGREGATE FUNCTION)
| (VALUE AGGREGATE FUNCTION)
{DISTINCT AGGREGATE FUNCTION) ::=
(BASIC AGGREGATE FUNCTION TYPE) {LEFT PAREN) DISTINCT {EXPRESSION) {RIGHT PAREN)
| LIST {LEFT PAREN) DISTINCT {EXPRESSION) [ {COMMA) {DELIMITER) ]
[ (ORDER SPECIFICATION) ] {RIGHT PAREN)
(BASIC AGGREGATE FUNCTION TYPE) ::=
SUM | MAX | MIN | AVG | COUNT
{SIMPLE AGGREGATE FUNCTION) ::=
{SIMPLE AGGREGATE FUNCTION TYPE) {LEFT PAREN) {EXPRESSION) {RIGHT PAREN)
| LIST {LEFT PAREN) {EXPRESSION) [ {COMMA) {DELIMITER) ]
[ (ORDER SPECIFICATION) ] {RIGHT PAREN)
{SIMPLEAGGREGATEFUNCTIONTYPE) ::= (SIMPLEWINDOW AGGREGATE FUNCTIONTYPE)
{SIMPLE WINDOW AGGREGATE FUNCTION) ::=
{SIMPLE WINDOW AGGREGATE FUNCTION TYPE) {LEFT PAREN) {EXPRESSION) {RIGHT PAREN)
| (GROUPING FUNCTION)
{SIMPLEWINDOWAGGREGATEFUNCTIONTYPE) ::=
{BASIC AGGREGATE FUNCTION TYPE)
| STDDEV | STDDEV_POP | STDDEV_SAMP
| VARIANCE | VAR_POP | VAR_SAMP
(STATISTICAL AGGREGATE FUNCTION) ::=
(STATISTICAL AGGREGATE FUNCTION TYPE) {LEFT PAREN)
(DEPENDENT EXPRESSION) {COMMA) {INDEPENDENT EXPRESSION) {RIGHT PAREN)
(STATISTICAL AGGREGATE FUNCTION TYPE) ::=
CORR | COVAR_POP | COVAR_SAMP | REGR_R2 |
REGR_INTERCEPT | REGR_COUNT | REGR_SLOPE | REGR_SXX |

REGR_SXY | REGR_SYY | REGR_AVGY | REGR_AVGX
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(18)

(19)

(20)

(21)
(22)
(23)
(24)

(25)

(26)
(27)

(28)

(29)
(30)

(31)

(32)
(33)
(34)

(35)
(36)
(37)

(38)
(39)

(40)
(41)
(42)

(43)
(44)
(45)

{VALUE AGGREGATE FUNCTION) ::=
{VALUE AGGREGATE FUNCTION TYPE) {LEFT PAREN) {EXPRESSION)
[ IGNORE NULLS ] {RIGHT PAREN)
{VALUE AGGREGATE FUNCTION TYPE) ::=
FIRST_VALUE | LAST_VALUE
{WINDOWNAMEORSPECIFICATION) ::=
{WINDOW NAME) | {IN-LINE WINDOW SPECIFICATION)
{WINDOW NAME) ::= {IDENTIFIER)
{IN-LINE WINDOW SPECIFICATION) ::= {WINDOW SPECIFICATION)
{WINDOW CLAUSE) ::= WINDOW {WINDOW DEFINITION LIST)
{WINDOW DEFINITION LIST) ::=
{WINDOW DEFINITION) [ { {COMMA) {(WINDOW DEFINITION) }...]
{WINDOW DEFINITION) ::=
{NEW WINDOW NAME) AS {WINDOW SPECIFICATION)
{NEW WINDOW NAME) ::= {WINDOW NAME)
{WINDOW SPECIFICATION) ::=
{LEFT PAREN) {WINDOW SPECIFICATION DETAILS) {RIGHT PAREN)
(WINDOW SPECIFICATION DETAILS) ::=
[ {EXISTING WINDOW NAME) ]
[ {WINDOW PARTITION CLAUSE) |
[ {WINDOW ORDER CLAUSE) ]
[ {WINDOW FRAME CLAUSE) |
{EXISTING WINDOW NAME) ::= (WINDOW NAME)
{WINDOW PARTITION CLAUSE) ::=
PARTITION BY {WINDOW PARTITION EXPRESSION LIST)
(WINDOW PARTITION EXPRESSION LIST) ::=
{WINDOW PARTITION EXPRESSION)
[{ {COMMA) {WINDOW PARTITION EXPRESSION) }...]
(WINDOW PARTITION EXPRESSION) ::= {(EXPRESSION)
{WINDOW ORDER CLAUSE) ::= {ORDER SPECIFICATION)
{WINDOW FRAME CLAUSE) ::=
{WINDOW FRAME UNIT)
(WINDOW FRAME EXTENT)
(WINDOW FRAME UNIT) ::=ROWS | RANGE
{WINDOW FRAME EXTENT) ::= {WINDOW FRAMESTART) | {WINDOW FRAMEBETWEEN)
(WINDOW FRAME START) ::=
UNBOUNDED PRECEDING
| (WINDOW FRAME PRECEDING)
| CURRENT ROW
(WINDOW FRAME PRECEDING) ::= {UNSIGNED VALUE SPECIFICATION) PRECEDING
{WINDOW FRAME BETWEEN) ::=
BETWEEN {WINDOW FRAME BOUND 1) AND {WINDOW FRAME BOUND 2}
{WINDOW FRAME BOUND 1) ::= {WINDOW FRAME BOUND)
{WINDOW FRAME BOUND 2 ::= {WINDOW FRAME BOUND)
{WINDOW FRAME BOUND) ::=
{WINDOW FRAME START)
| UNBOUNDED FOLLOWING
| {WINDOW FRAME FOLLOWING)
{WINDOW FRAME FOLLOWING) ::= (UNSIGNED VALUE SPECIFICATION) FOLLOWING
{(GROUP BY EXPRESSION) ::= {EXPRESSION)
{SIMPLE GROUP BY TERM) ::=
{GROUP BY EXPRESSION)
| {LEFT PAREN) {GROUP BY EXPRESSION) {RIGHT PAREN)

| {LEFT PAREN) {RIGHT PAREN)
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(46) {SIMPLE GROUP BY TERM LIST) ::=
(47) {SIMPLE GROUP BY TERM) [ { {COMMA) {SIMPLE GROUP BY TERM) }...]
(48) {COMPOSITE GROUP BY TERM) ::=
(49) {LEFT PAREN) {SIMPLE GROUP BY TERM)
(50) [{{COMMA) (SIMPLE GROUP BY TERM) }...]
(51) {RIGHT PAREN)
(52) {ROLLUP TERM) ::= ROLLUP {COMPOSITE GROUP BY TERM)
(53) (CUBE TERM) ::= CUBE {COMPOSITE GROUP BY TERM)
(54) {GROUP BY TERM) ::=
(55) {SIMPLE GROUP BY TERM)
(56) | {COMPOSITE GROUP BY TERM)
(57) | (ROLLUP TERM)
(58) | {CUBE TERM)
(59) {(GROUP BY TERM LIST) ::=
(60) {GROUP BY TERM) [ { {COMMA) {GROUP BY TERM)}...]
(61) {GROUP BY CLAUSE) ::= GROUP BY {GROUPING SPECIFICATION)
(62) {GROUPING SPECIFICATION) ::=
(63) {(GROUP BY TERM LIST)
(64) | {SIMPLE GROUP BY TERM LIST) WITH ROLLUP
(65) | {SIMPLE GROUP BY TERM LIST) WITH CUBE
(66) | {GROUPING SETS SPECIFICATION)
(67) {GROUPING SETS SPECIFICATION) ::=
GROUPING SETS {LEFT PAREN) {GROUP BY TERM LIST) {RIGHT PAREN)

(68) (ORDER SPECIFICATION) ::= ORDER BY {SORT SPECIFICATION LIST)

]
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