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psql
Client

Query Executor
Catalog
Local TM
Local Storage

| Interconnect |

Segment Host

Segment Host Segment Host

Segment Instance Segment Instance

T—
Se ment Instance Segment Instance
| Query Executor | | Query Executor |
| Catalog | | Catalog |

Local TM Local TM
| Local Storage | | Local Storage |

Se ment Instance
| Query Executor |
| Catalog |

Local TM
| Local Storage |
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create table student(id int, name text)
distributed by ( id) 8 Master

create table class(id int, name text) ; S —— A ——
distributed randomly; =

lr— -
IMotion : QE:s2

Sender

Motion
Sender

select * from

Gang 2

student s, class c , |

where s.id = c.id; | g | 3
E [ Motion J [ SeqScan J : f [ Motion ] [ SeqScan J :
: receiver students i : receiver students i
X~ : . SR :
I I
E Motion Motion
| sender sender

Gang 1 :

Segment 1 Seqment 2
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* Spinlock:
RIPYHEITRIEDN
REEXFRE, TIARZHCPUERTY

 Lwlock:
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* Object Lock:
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MR, EZBF
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' FTRAIRDNHPREK

TE M TE: src/include/storage/lockdefs.h ¥ src/backend/storage/Imar/lock.c

Current Lock Mode
Requested Lock

ACCESS ROW ROW SHARE UPDATE SHARE ROW ACCESS
Mode

SHARE SHARE EXCLUSIVE EXCLUSIVE Sl EXCLUSIVE B EXCLUSIVE
ACCESS SHARE X
ROW SHARE X X
ROW EXCLUSIVE X X X X
SHARE UPDATE
EXCLUSIVE X X X X X
SHARE X X X X X
SHARE ROW
EXCLUSIVE X X X X X X
EXCLUSIVE

ACCESS EXCLUSIVE X
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* select * from t;
* BIYDOWHERERBANT RPN RS DNRTE, SSERTSBRER
- BAifselectXd RINFERFIAIAccessShareLock

* insertintot| delete fromt | updatet ...
* DMLIEGHREEXSTMEX BirRkGE, SSERTIBEN
© ERITHRMERtuplelE, £IHESIdE Atuplefxmax|xmin, X8 FXtupledF B T B 5451
* T£Postgres®, DMLXIM A& ERowExclusiveLock

f£GreenplumB, deleteflupdated RIBEH K BitE (1B 5 70 76 =X FE 8l
W5 GlobalDeadlock Detectort]FF, B Hir&REheapR, GreenplumB{RiEFIPostgres—EAIHIET
AN Greenplum3d B #7758 ExclusiveLock

=1J

+ select ... from t for (update|share|...)
© THEEMCRIER, BEREXNRIFHExclusiveLockmZfMlockingclause, &M
«  Sediselectt, BitEIEFAEIRowShareLock, thREZERA RSB
© EHTERSEtuplelIRTE, SIRIBERIIEN, Bifftuple, XBEESH
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- BEREBIEMNRRETERMAE —PostgresSLBIRER, FARIMNESEHIZETIEEHR
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- EREFHiEIEEGreenplumE R ERI— T FHEISegmentE BN ER IR B FERSEHL, BE
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create table t(a int, b int);

insert into t values (1,1), (2,2);

tx1:
tx1:

tx2:
tx2:

tx1:
tx1:

tx2:
tx2:

begin;
update t

begin;
update t

begin;
update t

begin;
update t

CHINA
| POSTGRESQL;
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1 txl1:

2 tx2:
set b = 999 where a = 1; 3

4 txl:

5 tx2:
set b = 888 where a = 2; 6

7 tx1l:

8 tx2:

set b = 777 where a = 2;

set b = 666 where a = 1;

GREENPLUM
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begin;
begin;

lock t
lock t

lock t
lock t

in
in
in
in

ROW EXCLUSIVE mode;
ROW EXCLUSIVE mode;

EXCLUSIVE mode;
EXCLUSIVE mode;

| 4
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A ‘ 5 ’ original graphs
seg 1
update t1 set ...
where id=1

begin
|

update t1 set ...
where id=2
|

seg 0

update t1 set ...
where id=1

xid lock on seg O

é

update t1 set ...
where id=2

xid lock on seg 1
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o KIBEIRHAGreenplumBOLTP & EEM I EUpdateflDelete E IEFH &
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Master Liz1T— 72 B FEBIHLNAIDaemon
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« AOREMRIE T A=izA, EiEBsounditfi
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Algorithm 1: Global deadlock detect algorithm
build global waiting graph G;

while True do
s v R SEEBRSAMDNN, MRRRERES
e i ety oo © 2RFRERE Psegmen ENFHSRENRS
end . ,:-a- I:“b . ,3._,2\\7] Du_ué\\jj
Ej;jj;;jq;;ie: I cach Tocal vaiting groph */ . zgzgz,ﬁe 87;% ;Z—HJE'%Z ;L%Béﬁﬁi(ﬁﬁﬁmiliﬁ)
el ey o ohen RIASEXRT =R
o e g el potn oo - BADERHA->BIER TR T L UIMIE LSRR
R, EMASERTEHESBREESE
gl b then - ROBERD: RERBNES, BIRE—THREL
2RSS

if there remains edges A all transactions exists then
| report global deadlock happens
end
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‘ ! ‘ ‘ ) ‘ ‘ original graphs

seg 1

update t1 set

val=30 where id=2
update t1 set

val=10 where id=1

val=10 where id=4

val=20 where id in
(1,2)

xid lock on seg O

xid lock on seg 1

update t1 se
val=10 where id=4

xid lock on seg 1
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UGDDITHE, FH AR heapKRupdatee Gt &L segment EHIH TS

- MRENEFHE—tuple, BEINESSEFE—1ESTH

o WMRF-NTEHBIRR, BHiEread committedlFERAT, E_NESEEZEHNFIMEE
— MBS Atuple 2B 10w BT IE & (planqual)

o AEGreenplumEB TR D TNHITES, TEsegment ETiEBIEREEW L ESHID
N A1TES
H it X F A motionfYEvalPlanQualEE s B iR (R IE %
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segmentfyInsertiZEF SR

CREATE TABLE
gpadmin=# explain (costs off) update t set a

QUERY PLAN
Update on t

-> Explicit Redistribute Motion 3:3 (slicel; segments: 3)
->  Split
-> Seq Scan on t

Optimizer: Postgres query optimizer
(5 rows)
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- Split-update ToiE26H & Bupdate F S IR 15 o) FtupledVsE, E U FTtuplefEHRsegment
t, BEAhZ B Deletet®EIEE4 T IBtuple

* Github Issue: https://github.com/greenplum-db/gpdb/issues/8919

. EENEBE:
fr3Tsplit-update A 8ifH LEFH E? - AA1T, AARBITATRAMEDHRIEFR, MMAKES
splitupdate, AT HRFHMEM EHEF IR
IETRRNRRER B RS :
R Esplit-updatefdeletetR{E, TEtuplefIkEBENIFIKIER, TIFXTtupleZsplit-updatefdelete
[E4EH & updatiifE, ALAZEMtuplekEMER, MMELR, RIEEIEERNIERM
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« SelectiE@)HHlocking clauseP]BE= Esegment I HitupleRY 55551
- EZBEGDDHIERT, WIIRUPDATEFIDELETERMBIEILAMIE

«  GreenplumiyEiHmMotionT &2, {£iREIRINElockrowsiTT S ATtuple Rl BEAR E AN Y
Ctld %/i *E%J

* Select for update RFE—LEB EAYIF/ AT AL :
GDD$TH
HeapZ
Rangetable listixE 21
wBFEE
. ¥ EMINE I select for update[d)&: https:/github.com/greenpl
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« Greenplum maste?) X B2 H R ZFIPostgres121%, 15 T upsertIh&E
- insert on conflict do update£iE& X DT Ex @ H{EINSERTap L 12

- {BESLFr LA gEEsegment i {TupdateiR{Eituple iy SE 555

- FHltEEMaster F EE SHBupdatiE o) 7 MMEHIFR T (o] @

» Github Issue: https://github.com/greenplum-db/gpdb/issues/9449
« GreenplumEMerge LT HRERN, SFHANES MFIEEMPPIRRE T 25 1EHH
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