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(57) Abstract: Provided are a method and system for achieving an analytic function based on MapReduce. The method comprises: a
table scan operator acquiring a data line from a file block, and sending the data line to a mapping operator; the mapping operator re -
ceiving the data line, determining a reduction key, a partition key and a sort key of an analytic function, and sending the data line to
an analytic operator through a MapReduce framework; and the analytic operator receiving the data line, analyzing the data line to
obtain an analytic result, and forwarding the data line and the analytic result to a subsequent operator. The present disclosure can
achieve an analytic function in a distributed data warehouse of the MapReduce framework, thereby solving the problem that data
analysis processing cannot be performed using the analytic function in the distributed data warehouse based on the MapReduce
framework.
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A F MapReduce EIL4HTRELGG 77 H B F %

FARAR K
AT B BRI, LW A —F1 LT MapReduce % ILaH7 4%
W7 kR R,

FFEA

¥ 3E4 & (Data Warehouse ) 23R HIELEM R . HAkAE BHIE
Wk, BATTHAIRS, SBECRCEZYER TIFRLEEY. A
A7, FAA BIKW BAT EHOR GG ik LR, 380 5 AU Gk Fo g BAHRE
H A& T BRI RIEGGHE ) . F B 694K3% &, )%= ORACLE. PostgreSQL
F, HRET B0 R, TOARER P ERATAR AT, @A PR
BESTLE R, AT R Tt AR TRBAGEMREME, 5REJITR,
AT BB BRI LR HAT I IL G R B ATHAE, o IR B BB LR AT AL 32
o BB — AT 43 .

MapReduce A —Ft AR, B T RXAREE R FATER. BA, &
F MapReduce ER &9 49A X4 3% & (Fl4e Hive BB 4F ) RFHEATHEI
AT B IATE AL TR, SR T 0y R 1A F R S R

KA %

AROTF 64 52 36 45) 3 A% —F X T MapReduce FEILHT B389 7 ik A & %,
e it 2 2K F MapReduce AEZR 894 X348 B Tk 52 Lo b R R AT 3030
4L 28 64 9] A,

HIRE) LA B 6, ANTTEgEEBIRA e T HEATE.

F—7r &y, AT 5G| RA T —Ft AT MapReduce 3L 444 7
%, TR 7k e4E: M E TR BBIELT, BAERIEITLEER
Wbt BT T mR A BT3RO R AR AT, AT AT R0 )2 2948 (reduce
key ). 4~%)4E (partition key ) FodE/F4E (sortkey ), i MapReduce AEZH
Prid S BATR Z E AT H T, PrE 54 H T B TPrid MapReduce AEZR 49
Reduce 5%; FTE 54T 5T AT SR AT, x4 AT R S4B ATHAT AT 1T 2) A
R, R BBATASIEREL ZERFT,
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F =7 @, AT EAEGIER AT —F T MapReduce % IL4HHT &5 49
AR, PAZS sl Tk, REgE T T4, 4.
P i 424 B AR AR B B A A BRI AT, PR SR AT R % 24t
B4, PR Mt T AR AR B A BT IR SR AT, AR AT ALY )2
k58, Bkt e 4E, 1833 MapReduce 1E 2044 P ik 238 4T K i 2507 BT
AEBe, Pk T BT B T Arid MapReduce 1E 2249 Reduce 4; Pk 57
HF AL BB A BN PTRBIRAT, ATPTRBIEATEAT ST R DATEER,
HHR PR BT AT R L 25 0 B THDE,

AT 5340 34k 69 2L T MapReduce SEILAT 240G 7 ik B A4, 5%
JI B F 3T MapReduce 1ER 8957 X33 B (F)3wfEi o XA &
Hive 238 &3 ) A ZIEFESHT, T MapReduce 1ER 6945 X448
Bt 3h 8%, AINmIEIF A P 4695 £ 2T MapReduce 1E 2R 49970 X338 & F Bh4T
BAEHT .

[GRERYRS

AT EAE BB ARANT EHBRIA BARFOFERFTE, T @t x
) RIVE B ARIGE F A E 23 0 Y BAE R LANE, SR L, TH
FAE 4G I BRI 6 — 2 L5641, AT AARURG @B AA R Rt
FETRAT R QM DAY ATIR T, 3BT VAARYE X 20 B ) SR AT b i )

B 1 A ARAE AT 52364 — 89 25 F MapReduce 52 FLAAT & 484 77 69 4
ErEAE;

B 2 HARABE AT 52364 =89 2L F MapReduce 52 I & 40864 77 i 69 4
ErEAE;

B 3 A ARG ANTT Fab ) 8y AT BT Reg =~ F B

B 4 AARIEARNTT FEH) G AT B E A R G 2EH T FE;

5 (a) - (d) AE6 (a) - (d) 4R ARFE AN ZHL %
BT EH;

B 7 A AR AT 5464 = 69 22 F MapReduce I B4 89 & 4o by 4
= A

B 8 AW T Fr e bt BT AR 53 69 M TR .
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T EFF S ANTT AL T G A, AT A a9 AR 7 R AT
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FAAIGY EHP) . AT ARNTF 6 E8H), AARFBEARA T ELA
)38 M Jr S ATIR T P IRAF 69 PR A 52 364), AR BT AT AR 6950 H .

F A —

AT 3645 34 T —HF L F MapReduce £ ILHT %89 7 %, EH F
X F MapReduce 1E R #9550 XIS FHATHIE ST, B | T, Pk
HEOEAT IR,

F I 101, & A2H#6HT (TableScanOperator ) AASAF 3 3R IR AL 3B 4T, FPT
F K ARAT K R B A BT

W 102, Pridmegt BT (ReduceSinkOperator ) HMFTid £484T, #42

ST RE G ) 48 B el 42, 1813 MapReduce 1E R ¥ P it S4B AT
¥ EZSNET, Pk o7 BT & T P ik MapReduce 1E 28 49 Reduce 5.
W 103, Arid 47 BT (AnalysisOperator ) A PTiR $03B4T, *TATiE
ATHAT MR BT LR, FR TR LBIBAT AT ERERLE U FT.
R, BUkETT ORI LEZRIEIATAL, Fldo: REH
F. EEAT. RELHETF, 2RURT®,

AT 5505 A% 69 2 F MapReduce S ILAT R 489 77 %, 4898 5 F
J T MapReduce 1EZR 6957 RI3IEC A (o5 R4 HE L &, Hive
R F ) MATRIE AT AT R4, 3 m 3L F MapReduce 1E2R 894 X4
BRI A, AT /2 2L T MapReduce 1E 22 49 970 R EK3E & F 12 F 547 %
BLIATRAE ST

B

o et

AT F 3 A% T —FP 2L F MapReduce 52 ILoH7T 389 7 %, & F
A F MapReduce 1ER 69 5 XA38 B HATEAR T, ol 2 Pra, PRk
REIZY

IR 201, RA2HGH T A PIRIREABAT, W PTiRSRAT K 3% Z kst
FT.
(BAFHLAR L, EARFERGIRBG T EF, TR SRR 9475
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BATRABIAT AT, & R 94T BE A 47T VA 8.4 LAG. LEAD. RANK,
DENSE_RANK. ROW_NUMBER. SUM. COUNT. AVG. MAX. MIN.
RATIO_TO_REPORT % . Tikty, EAZFZAEGIRMG T X T, TOARER P
F BRI AT R
I 202, PPk meft BT PR SIB4T, BRI AR A 44, o
B\ bt ol 4%, 1812 MapReduce 1E R A PT i IBAT R 0T BT, T S
W BF /& T Prid MapReduce 422 49 Reduce 3% .
B4, P At BT 5T AR I Ao F o A T AT R A A 294, B4t
Fode A, BARTT VA L35
(1) BETEPAT RO A5 KT 8) Fo/RAF T 0, T A ETIE AT
AL o R F &) F 64 2 A/ AT F 6] F A9 7IAE A3 04k, KA
B BT IR AT R SRR HEF T 6)42 A distinet AA4EF BT, FTAVA distinct 7]
Y H)ashsE, HH
B oM R RF 8. HA-Fa), &4 distinet KAEFH, T VA4E
RAEE T A A )2 44,
(2) BEITE AT HI LA R T e uF, TR AT 94T B 469 5 X T 8)
TG TIME A - BVhE, RE
B PTiIR pAT HE R KT ap i, ST AA 52 94848 Bl 49 % = A4F A 4 F)
A2,
(3) HArR AT BEAA HEF T 8) B, TRAAHER T 6 F 69 514F H 5
A2,
FIR 203, T oodr BT 30 d 83847, Pk BABAT 548 T o7 B
T A R AP 047 B84
AT FIEARELE, EoWET (AR, 2o BT8R G507 5T
AP ) b AR AT T & F X AnalysisBuffer, 12484 X &4 T 4F
Eooa AFREREGBIBERGEAAT; b BRERBERE/AE, FRA
BEARF—F N RBBIEE, o AFAPERBEIGEALFOTE;
d. RHFRA P MKTFEMIREF LG TE.
R, B 3T, ST ETEAN R T A QiER A5 R femifh s
R (FEToMds TB 4 ity T). EEomETEFRE, TUREE
BT EIRETRANFEF K, WwRAFEAF R S, WTARAGFE A+
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R P 58 0 SIBAT NPT R IR R, RN AE ARG AR, R
J& T AN BN BT HABAT NN B K

W 204, PRk oA BT RAT b Ir ik BABAT 0 0 R F B A F 3K, )
BIPT A BAEAT AT BT HAT K, HF, Pk BaTH K AArE o1 Tl
A L —BIBATIT B R, B, IITFR205, £F, BATTE 206.

W 205, Pk AT BT R R 5T S AT BL 6 53 AT B35 P 3R SR ABAT AT
ST, FFBIMER, BIBESWERGHTONEE AKX,

{EAFHIA R 2, — AW B BT AT B — AT 8, FAS 07 B oT vwhxd
=AM EEA R, AT HEESE LB RGITER. FEZERK
BOREER, Wl 4T, PRSI EEAN XTI QR AT R Fekihidk
SR (AT TH 4 Frreymshd ), Frid M AE T X0 388 B E A+ X
Fatff N+ X .

FriZ o 345 07 R R T AT 4 RATE A Ao £ AT, EARM, LHATA
B RAT AT 4 RBATE A 0 TSP A7 48 R A4k T AT Sk 4%
FR; deRPTASEE AR CH, DT B E 4 K F 6N G APT
R EAF K, AR B & T R A8, BT o BE A KAt
ST ERSAT AN wRFEIATHA T S X, 0T 0L A AR P
R B A R 6945 AT AR 6937 SARAT AT 4T 48 RAAT 47, 4R
& BHAT A TN F X, N4 HIBARIEPT R NLE o X F 6945 A1 4T
FadE B 09 HT BABATT AT 4 RIEAT £, W RAF B AT 505 T 2k (87,
FEIRG A 35 ), WIFT AR AT IR iy NSE o X 64 1 05 B P ik w2, 4§ P i
FELE P 04 5 BATAT IR B NPT IR NLE W R, DAAEIFARIE FT iR N
5 X 64 45 AT AT A3l B 09 3T SR AT X 4T 45 R ULAT 237

BB 206 TR 4T HF 42 RATPTR BaT o Reg 947, HPrd ot 8-+
% A P B4k 6 B AT 5 R GG PTA SL3BAT . DARPTE AT B K F 4505 4
A R 8 BT A A 48 RIDE R I SR AT R 2 /e wk BT,

B, o RITESAT B RE B R, AR 4 EPTEHE R AT &
Hoxt L 4G AT B3 PR BARATRAT AT, REIGATERIE, Tod AL PT
REIBEATASMERILEH L ZE R ET, IE IR BB T A7 45 Rk
T A

A TARTFIM, REAGEIRET 11 FF G50 3009 T 6) 1 Bk,
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%, Bk,

Hik 1. LAG B EmA:

ARIZ I R 849 5T R %L A 1ag(col, offset) over(...).

LAG #9578 7 K FAXH —AAT5 114028 p (36 {E A-1). Lot
—ATH, R p e 1, 2R p>=offset, NI p Pra8E)894T691%3)184 p-offset
A7 col BUag M 2%, 4877 p-offset ATRAZATAIATOI N T A4EL; TN, # 4
AATHYLERAX A null, PIAATAR RS L.

Bk 2: LEAD Bikttik:

AR R 69 -7 % 4L A lead(col, offset) over(...).

LEAD #9547 8545 0% X F A W A8 4T, 4841 pl 4861 S AT AL a5
1T, f84t p2 /@ HATAT. H oI G —ATH, AFR4 p2 A 1, kA, XK
p2-pl>=offset, WK pl FF 8 & 418945 Rix H p2 Pr484T col 2149 A %, A pl++,
75 DT T pl 9473 THE.

%% 3: RANK HikAmik:

RANK #9457 844 X ¥4 B85 5 rank, HBAF 536918 value,
EA B A5 5 694748 number. H TR 69 —ATES, e RAT 69— 4T 89145 value
485, WA§FZ4T4) rank 7384 rank, ST B Z 0 X F 49 number++; &N,
¥ rank 34X 4 rank+number, [ B F 54T R LZ o+ X P Ay rank K H
rank+number, value X A#FAT4948 (A, number XA 1. HBATLIEEGPTA
AT TEA,

%% 4: DENSE_RANK Fikigtit

DENSE_RANK #9547 &4 R ¥ A S8 /75 rank, HA0F 53R ME
value, £-4 HA75 5 69475 number. H5A737 69 —470, o RIT69—4T6944
L5 value 485, WHEZ4T49 rank 704K 4 rank, 947 HZEAF X ¥ 49 number++;
W), ¥ rank #)3&% A rank+1, B IO AT B F K P69 rank X4 rank+1,
value X A #TATH9 48 244, number X H 1. BATR IS ITIYTIHL .

%% 5. ROW_NUMBER ¥ &A% :

ROW_NUMBER & #7 &4& 5 X F R A —A~ rownumber 1A ( #14614 %
1), BoAr#reg—ATe98HE, FBH74749 rownumber 7% ) rownumber+1, [
B T 25 25 F X 49 rownumber 3% 4 rownumber+1. % AT4L P2 S 69473477
A
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Hik 6: SUM BEMEiA

J SUM 9o BE R ¥, "G—NEF, FLETEA sum. HH5HF
#89 —478, ¥ sum 6948 0 LATAT 948 TR A XA (FAE =) F A sum BT,

BN RS ZRE RFHEL. S ESWTARE, K sum {E1E A B—
ATagit B s R T,

Hk 7. COUNT F-ikAhid:

COUNT &g o1 B4&of K RA —A count #4L & . HoWT—/ANH14T, do
RIESP AR, BT B o—,

BEEN G RESH R R FEL. SRS TARE, B count 1G4F A4
—ATH T B REP T,

Hik 8 AVG B kML

AVG AT 85 R A AT A, — A2 sum (#948484 0), —
A% count( #THEAE A 0). HATHT 69 —4T8T, 1o R E A XA I 24E, count++,
sum 7% & sum+3T 4T 49 R IL XA,

FEEAN G R XA NG ZAE—AT. R4 ARG, 2R count!
=0, J% sum / count {AVE A —4Ta4it BRI, TN, ¥ null 4£AHE—
ATeg e R,

Bk 9: MAX Biktik:

MAX #9547 885 04 X & RA —/> max 18, SATHATES, HH3riTe9 R34
X (ER) 5 max IR, 4R max KN E4 max. BT R, FA7
A 69ATH 48 2 5% A max BP T,

BN R AR RFEEA

HE 10: MIN Bikpris

MIN & 9# B F X+ RA —A min {4, 24T, 3769 KA X

(3% ) 5 min Wi, 4ok min D0 4 min. ES0HF TR, BAAR
#9474 48 2 53X 4 min BP T,

BN R AR RFEEA

F% 11: RATIO_TO_REPORT H-iA#id :

RATIO_TO_REPORT #8547 &£ 74 X F RA —/A> sum 18, HATHAT
B, KFATe9REXN (FR) 5 sum ABAR A sum 6948, EHHT T4 X AT,
B FTAT 6947 6948 2 5] 4 A PR VA sum iR A ZF A RP T, 4R sum 4 0, 13
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F 4 null,
JEHEA R AT TR TAFEE A

{AAFHLIGYE, ST RBER T itk (F3w B ANABAT) ABE—1FF
5 HEHFREMAFIOoMNMERY, FEATHX—AREIMRIA “HFo”
(window ). *f FH—ATILRK, HH—AF I, ACKREZ T BLHIATR
LB F Rk E AT T E T8 8 RI0L, RAEARBIRMT o F 8 FARX( P,
BUEX, Ak, REF oA EOEX) AAF:
X1, EBS5 (a) PR
10 FARR G REIES) A
Rows between window.lag preceding and window.lead following /M= T 4
A AT AT window.lag /7422 /& window.lead 476952 B 4 ;
Range between window.lag preceding and window.lead following  //kt & A]

{8 /)~ (3 K )window.lag Forb B AT{A K (K> ) window.lead #952E A .

15 X2, £B5 (b) Prid:
BAERXNREIEG A

Rows between window.lag preceding and window.lead preceding /A< T
4 AT AT AT window.lag 4772 window.lead 4T 495C & A ;
Range between window.lag preceding and window.lead preceding  //+t & AT
20 &y (K ) window.lag #= window.lead #9355 A .
X3, EB S5 (¢) F74:
TARKGREIES A
Rows between window.lag following and window.lead following /A= T %
25 #47 /& window.lag 47 4= window.lead 4T8¢ B 7 ;
Range between window.lag following and window.lead following //tt % T
fA K (ZKJ) window.lag #» window.lead #9357 .
#X 4, £E S5 (d) v
30 EAER G REIE S A
IS -<ia

Rows between unbounded preceding and window.lead following
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44 3] B AT 4725 window.lead AT495C B A ;
Range between unbounded preceding and window.lead following /A& T
443tk BAME KR (X)) window.lead &5 F A,

XS, EE6 (a) Tk

ERER G REKIES A

Rows between window.lag preceding and unbounded following /A & AT 4T
Z_A] window.lag /73| & & 69T B A ;

Range between window.lag preceding and unbounded following /At 3
ATME N (3 K )window.lag 2| & & 69 TC B A .

X6, £E 6 (b) ¥k

TARKGREIES A

Rows between unbounded preceding and unbounded following //AF%4 3|
G

Range between unbounded preceding and unbounded following  //AAJT 44
Bl e,

X7, EBE6 (¢) F74:

TRRREES A

Rows between unbounded preceding and window.lead preceding  //AAJT 44
%) window.lead 4T AT 695 B N ;

Range between unbounded preceding and window.lead preceding  //AAFT
¥ 2| b 4 AT{E N (R K )window.lead #5955 E A .

X8, £HE 6 (d) Frd:

EAER G RAKIEE) A

Rows between window.lag following and unbounded following //A\ 3 AT 4T
Z )& window.lag /73|35 & 6970 B

Range between window.lag following and unbounded following /At 3
AT K (3R] )window.lag B R B 6ITLE A .
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HRE Bk 8 FPARX, TTUARA G 69 I AR L 4G AT R AL ok

AT 3 3469 2 F MapReduce S ILAT R 489 77 %, 4895 50 F
A F MapReduce 1EZR 695 X438 & () dwfb il X338 & . Hive 4
B ) VAEILEEE AT, 340 F MapReduce HE 22 49 470 REKIE E 69 )
g8, Mm1EAF 2L T MapReduce 1E 28 69 50 RAKIE B HEATRABE AT .

Fkp) =

AT E 3 A% T —FP 2L F MapReduce £ ILHT B389 R 42, AL 5%
IR Tk EHkG), 0B 6 FT7, PTERGTAQIEEMET 51, AT
52 Ano M B 53, PridAasb BT 51 ST AW Az T AR R S iE 1249
B Ak, EARSZEAT, TLBRMEARE “BR/EF & “ERET
A BTk At BT 52 7T VAT A B AT BT AR SR LS A BT AR
BERFEHRG) T, T LHRMAEF RE BT Ao BB EFABR”. Pk 4
WHF 53 TOM RS BT AR R Lm0 L TR, £ AREHM)
¥, TERMAEAREFE PATHT” Fo O FTHR. TR RGL T
oM EFEFR (AFRTE), N5 ELLFRBR G ETFE+F R4
B, BibfiX 2 ges i if gk,

Prid4asb BT 51 B TR SR BEIRAT, 1 P i SR AT K 1% 2t 5
¥ 52;

Pk me it B-F 52 B FHAM TR LIRAT, B2 oA BA e 3 2948, B4t
Fodlt 4%, i@i% MapReduce 1ER I PTiE BABATR E ESATHT 53, Pridsy
W HF 53 /& T Friz MapReduce 1E %2 49 Reduce 3%;

TR ot B-F 53 TR BABAT, STATE BABATHATATIF B AT 45
R, R RBABATASIERIER ZEHHET.

ik 69, Pk et BT 52 TASMK A F S Arid AT R a5 K T 8] F=
I3 AT T a) b, RPTiE 5AT R A9 5 R T 8 F 895 A/ R T 8 F 69514
)35k, RF TR BAT BT 52 T AR T S PR AT R BURA #6142
A distinct X4EF 0, VA distinct 2 4E 4 )3 2948, SH PR Mg BT 52 5T A
AT ESTHBARE R TFa). H5-F8), €04 distinet X4EF 0, F824F
R EEA L.

P i we i BT 52 3B 5T VAR T 4 P iE 047 k4L 6144 X T ) i, K ik 4
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