SQLEEZEY EiBa]Cluster-by :
PostgreSQL3EIR

;’J‘ﬂﬂg.zz i
bluevaley@gmail.com
S SN B

2011-7-15"+ -



=4

» A HHY

+ FA5EL

« SQLEZ RiEQICluster-byiEEEN
« Q{AJfEPOsStgreSQL_E3LH ?

- HEiEd

- B

ISTAS 4 # it o



=4

> A BHHY

+ FA5EL

« SQLEZ RiEQICluster-byiEEEN
« Q{AJfEPOsStgreSQL_E3LH ?

- HEiEd

- B

ISTAS 4 # it o



T
374z [

o ERIAH , {FFHPostgreSQLKSCIRIGIE— 1 AT AB AEAHT
ahriv= E%JUEI’J ANIEBF “Cluster-byigEa)
PostgreSQLELI" IXtEFE—1NER , BS5EERIRAE,
IR E LA XTPostgre SQLRIZ BRI AR A R—HED
S STIME R PostgreSQL, IMAIEIRRHE A
. 0{E]EEInE I—'EI’JﬁﬁE.'J—:—: , WHEARBEEEPostgreSQL
ERLE | ZBIZ(E0 , FEEBIRIZAIFETE,

| [T

ISCAS # # 0kt #



=4

> A BHHY

> 5EL

« SQLEZ RiEQICluster-byiEEEN
« Q{AJfEPOsStgreSQL_E3LH ?

- HEiEd

- B

ISTAS 4 # it o



fRFEanti

A

([ ] Ju }

Fal - FEXIRESIBIEA R RAT AN -

1. MBISQL (Structured Query Language)iBE=tnEPE MFE—

2.

HYSZHF S [AJE A P [AIZRERISTERUE I RIE X

EZUEET (in-database ) HTREFIFSIFAL |, HIANATE
%%%&?Eﬁ*ﬂ? MERERSSIER Z [BMEIEREREUE |, D T M43
N

MITEIEFI T EHNAERE | BRE—FENNDA 22X
Group-byiEAIHY%NFE
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SQLIES RN E : Cluster-byiEf]

* Cluster-byiIEaIHISQLIEZEN :

<table expression> ::= <from clause>

| <where clause> ]

| <group by clause>|<Cluster by clause> ]
| <having clause> ]

| <window clause> ]

<Cluster by clause> ::= CLUSTER BY <clustering column
reference list>

[USING <clustering algorithm function>]
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SQLIBESERRH & : Cluster-byiga)

+ Cluster-bylEARISQLIEX. : ERFIIS M FRIAITREE
BT TIENERE , &8 ¢

CLUSTER BY w,*col;,w,*col,,...,w_*col

USING CAF(p4, Po,---:Pp)

NIANFORERS EREIODF , EX T

ODF =% (w;*df(col)) | i =1,....m

NFEODF EHATRRNZCAFRISOHREN I

Eacaroor = { M| M, € A, MiIHCAF{&EFHODF4& AL, i=1,...,9 }
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SOQLIBESREN B : Cluster-byiEa]

 Cluster-byHyPlan tree T3 :

TU aggifacy),..., aggn(acr) TU aggi(acy),...,aggn({acn)
‘__,-L “**e....  Output table with
' CCLUTTER!F{, ,,,,,, e CLUSTERID: TC
& car,00F 1 ;
\ I CAF,00F
e *---.:’;:::;:::i"*:f""--- {nput Table:T

XQO 1)
(@) (b)
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= postgres@postgres-laptop: ~ VAT

File Edit View Terminal Help

postgres@postgres-laptop:~% psql mydb; - EChaOyang%%J:ﬁL

psql (8.4.2)
Type "help" for help.

mydb=# INSERT INTO pois cluste
mydb-# SELECT 5t geomfromtext(
mydb-# FROM  chaoyang

mydb-# CLUSTERING BY location
INSERT 8 64

VA y
1T Cluster-byi& 4]
r_polygon
5t astext(St convexhull(5t collect(location))))

USING DBSCAN(3,300.08);

mydb=#
T ——
g A B Sl —
R PP
- le. SRR poiyline Gip
R .i.
T v I
:

P L - -Jn@ﬂ'

Q.-L—l,l Q_‘%-'O VO DEB MBI A O

Yoo . {#fAQuantum GIS
o SRR

& Coorinme: [ Gizeso, 306053 | Scate (12250007050 | MGH 3 Render ey
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TEAH T MR TIMNEEENNE | 955X IRed
HatFlUbuntufZSIR{ER S
1. rhel6+postgresql8.4+postgisl.4+eclipse CDT3.6 IEidIMEE
22
2. postgresqgl 8.4 +postgisl.5 +eclipse CDT3.6 + ubuntu 9.10
+vmware 6.0 FFAEIHINEIEE
EEZS%E : http://wiki.postgresgl.org/wiki/Working_with_Eclipse
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http://blog.sciencenet.cn/home.php?mod=space&uid=419883&do=blog&id=437539
http://blog.sciencenet.cn/home.php?mod=space&uid=419883&do=blog&id=437539
http://blog.sciencenet.cn/home.php?mod=space&uid=419883&do=blog&id=437539
http://blog.sciencenet.cn/home.php?mod=space&uid=419883&do=blog&id=437539

- FEAE T —ESEEZH

. PostgreSQL Internals Through Pictures Bruce’s blog
PostgreSQL 9.1,9.0, 8.4... Documents

PostmasterfiyShared Memory®fJshmem index table RI{FL54
PostmastergyShared Memory5fshared buffer pool N1F5HS
PostmasterfiMemory Context #J3a{tR1FEH
PostgresMain()FPEERJ LR

postgresqlfiparse tree JIFEH

postgresqldiplantree N{F£514

— K7 WABEElex&yaccZ NESERER

© 0N Ok WDNPRE
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http://momjian.us/main/presentations/internals.html
http://www.postgresql.org/docs/

. BEER
\

EBOBLME .
Parser 9

Get To Know
query tree

PostgreSQL,
HBruce’s X T Trafficcop @) gy Utilityemd @)

query tree

Rewrite &
Generate path

query tree + views ++

Planner/ @

optimizer

Executor 9



http://momjian.us/main/writings/pgsql/Get_to_know_PostgreSQL.pdf
http://momjian.us/main/writings/pgsql/Get_to_know_PostgreSQL.pdf

cluster_clause:

char *resname="clusterid"

bool resjunk=false

(c) Optimizer

TargetEntr
CLUSTERING BY expr_list cluster_func_eK NodeT Que;y E g y
odeTa e Xpr Xpr
$$ = makeNode ( ClusterVar); 9 yp P P
$$->columnExpList = $3; Node *whereClause Expr _*expr
$$->funcCall = $4: List ~ *groupClause Index ressortgroupref
$$->location = @1; Node *targetlist Tt of LINDEX __resclusterref
} | /%EMPTY*/ { $$ = NIL; } ; Node *clusterClause bool  resjunk
cluster_func_el: g o
USING cluster_func_expr { $$ = $2; } usterClause
| /*EMPTY %/ {$$ = NIL; }; N.odeTag type |
Cluster_func_expr: func_expr { $$ = $1;}; List *tleClusterRefList
o Node *clusterFunc
(a) cluster_clause definition in gram.y
(b) Query
Agg Cluster
Plan{ Plan{ ]
List *targetlist —List-of
NodeTag type struct Plan *leftiree
List *targetlist i .
struct Plan *leftiree | int numCols ClusteringState TupleClusteringState
struct Plan xrihtires AttrNumber * clusterColldx ScanState ss long _ availMem
9 Node *clusterFunc | ~{long  allowedMem
bool cluster_Done
Cluster *nodePlan
} void *tupleclusteringstate Instances rawData
Int numCols=1 \L— int memtupcount
int memtupsize
AttrNumber *grpColldx TargetEntry | TupleDesc tupDesc
I ——
Long numGroups
TargetEntry InstancesData
Expr Xxpr GridindexinMemory gridindexinMemory
Expr _ *expr bool indexinMemoryValid

List * datalist

(d) Executor

ISTAS & # 8 4 #
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- ML T™EGTA EEE‘EUFEParse Tree ,

Query Tree , Plan Tree%%%{-l-/ F5?
select ST_AsText(ST_ConvexHull(ST_Collect (house.location)))
From house, sales

where sales.hid= house.hid and sales.year= 2009 clustering by
house.location KMEANS(5);

+ REVISIOAE

ISCAS 4 # 6 i 4 #


cluster-by.vsd

. ISF+1
» FANILAER NI E R —T
TupleTableSlot *ExecCluster(ClusteringState *node) {

If ('node->cluster_Done) {
TupleTableSlot *slot;
for (;;) {
slot = ExecProcNode(outerNode); ....
tupleCluster_puttupleslot(tupleclusteringstate, slot);...

}

clusteringDispatchiInMemory(tupleclusteringstate); /2825
b
bool gotit = false;
gotit = tupleCluster_gettupleslot(tupleclusteringstate, slot);

If (gotit) {return slot;}else{return NULIip__ i s
FoOUAS *# R4 H
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