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Abstract

The use of databases in the present day is largely expanded, not only in business but also in
education and many others. So, the understanding of the working process of each database

management system is very important.

The objectives of this project are to study database management systems, which cover the
main part of the working process structure of the database management systems. We concentrate on
database management systems which use the multiversion (Oracle and PostgreSQL) mechanism. We
collect the technical knowledge from our experiences the general database management systems for
other users so that they can use them as easily as possible. This project shows the competence of both

Oracle and ProtgreSQL database management systems.
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A=A+10
(Write (A)

Read (A) A=A-5
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Write (A)?777777

2.5.2.3 dymmsisenliveyailaimeandein
{ [ @ R I~
fayminsisenlddeyan liasandoariu (Inconsostent Analysis Problem) (i1
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@ £ quy A | 4 o da v A v v
urnFunilalddoyarfuierssuranalan luvaz@ertuniinsmusnduduud ludoyasya

= o o 9 o 4 o 1 Y
Lﬂﬂ?ﬂuﬂflﬁNﬁaW'ﬁ"U'fN‘Vli'lull“]fﬂ"Bulliﬂllllgﬂﬂ@\i



A1519% 2.3 uaasifeyn Inconsistent Analysis

Read R acc1(40) ; U0 =40

Read R acc2(50) ; U0 =90

update R acc3(20) ; 30-10

update R acc1(50) ; 40+10

COMMIT;

Read R ace3(20) ; Un =110

2.5.2.4 Phantom Phenomenon Ad88U4® 2.5.2.3 1 11/asus1n UPDATE
[
11y INSERT
2.5.3 lelaavu taa
v . A a EY ¥ £
loTaadu tara (solation level) Aoszaulunisanuguanugnavvesdoyad @
A d I v w slé 1 v o = 9 A Y 1 a
UOUIDT %Zlﬂuﬂﬂfﬂﬂﬂ'ﬁﬂlﬁ%QL!ﬂﬂZiZﬂ]Jﬂ‘ﬂZﬂJﬂ'ﬂllL‘Ull\i’Jﬂliﬂ\iﬂ’ﬂuﬂvﬂﬂﬂ\‘m%‘lﬂullﬁz

udtamn aazndousu (Concurrency) ldinste lunaazszau

M5197 2.4 waas lelmadu ranafuddymeegld
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Repeansw read \/ \/ \/

Read committed \/ \/

Read Uncommitted
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2.6 don—ua 1slanea
I~ I~ ° o
don—wa T1sTanea(Lock — Based Protocols) 1unalnmsviiaiumelundng ves
A d &~ @ Ao w v Y A .
AUDNIDT HIN ManNNITNTINY ran 2 Ud Adlock — based protocol (lock — base Technique)
Time stamp — base protocol
2.6.1 490 ~ 1A IATiA
Iy a . = v Ad v Y
A9 — 1A INATA (Lock — base Technique) Hilaseinendos 3 Uszas 1aun
2.6.1.1 fmidanlslums don (Lock primitive)
= = ) 1 Y = =1
wssasn( Shared lock) innuaiuisa lumseruldedruden (oadon) uaz
< = < R = ' A any & <
1enAYFN Aon (Exclusive lock) Tanuauninluniseunie@oun 14 (onden)

2.6.12 AsnafSeumeunsiaus iyl (Compatibility matrix)

13190 2.5 anEMsMauved SLOCKuaz XLOCK

S true false
X false false

Y S A Y 1 3 o Wy
- furSog auduvouys 14 unveonaon 114

Y d’ = @ 9 1 =
- ANUAANAIA AUN WINYAMBITRIUNIT 1z andon

< o o Y o 4 o g A 2 <
- ﬂaﬂ 303! ﬂuﬁ ﬁ)ﬂﬁl;quﬂﬂﬁWﬂH UQﬂﬂlJiJﬂﬁ'Jle]ﬁﬂ avn 13
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Ty lock-S(A); Ts: EOCE'{XB‘:?”
read(A); TBef'J‘_ ; )i 0.
unlock(A); ; B-' ’
lock-S(B); :"’”ke; 31;1 |
read(B); ock-X(4);
unlock(B); read(A);
dsplay(A + B). f;fz;@;ﬁoi

unlock( B);
uniock{A).

]
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a v ¥ Ao a & Y o v v
Eﬂ'n 2.3 !!ﬁﬂ\iﬂ')ﬂﬁ]\iﬂfyﬁ17|ﬂ~i!ﬂﬂ‘uul?lﬂuﬂ]51°lf aon- lUd (VITHTB Y

1 3
2

v ° 9 g Aa & A o ) VoA § =~ 1 K
91 T2 UaZ T3 MWIDUAUAININAVUADAIADUHNAAIN T2 o 1udu A 10 uam

o3| 1 0 [
B i ualvuf T3 14 write uinouudn
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2.6.1.3 y-Wa donda 1i/slanoa (The Two-Phase Locking Protocol)
< a 9 = = [ o o z:y
uTils Tenoantisnldmnnngall nannisiauaail
< ] v <
- Growing phase: aon ldos1ads liausadandon’ld
=] t <
- Shrinking phase: andoaud ) luawnsaaoaldon

N

Lock A

LockB [ a1 (Fwnlanden)
LockC

Unlock A )

Unlock B & e 2 (andon udrezdenlulédn)

Unlock C
J

a,

4 =] g @ Y { 4
a9 y-la fonne TusTanea deluIduddymiden 2522 350l4uA Jym
3 Ed
ALY Solution wie T 11l
2 2 & . . A o
aan ‘IQ]-L“NZT aonne 115 Innoa (Strict two-phase locking protocol ) ADNITUN
s 2 Y 42 g s 4 4 v &
H-Lwﬁ A9NM Iﬂiiﬂﬂ@ﬁ UINAW NITN L@ﬂﬁﬂﬂﬁ]$ﬂaﬂﬁﬂﬂ NPATUTANTIUUFATUINIUU
o s 2 ) .
51nseoa ‘IQI,-L‘NZT aonns 1UsInnoa (Rigorous two-phase locking protocol) Ao
° s 2 v &4 2 A g o w < g
mimn—tﬂﬁ AN Iﬂiiﬂﬂ'ﬂﬁ UINAY NN (DNADNYID (DT ADNTAINITY Lﬂﬂﬁ@ﬂ%%ﬂﬁﬂ
o v Ey o 1 o o A duy o4 & 2
aaﬂ‘lﬂmmﬂuﬁ;ﬂ AUAANTTUUFNTUINTUULIDS l@ﬁf‘l'ﬂﬂﬂﬁﬂﬁ@ﬂmﬂ‘liﬂqﬂlﬂﬁix‘l N AN
< 2 o s 2 w o A
y-a fonns 15 Tanea uaz3 Insoda y-la Aenis TsTanen SullsziuneniindiTea’la
= . . g < a,
% 1a (conflict serializable schedule) LIAZADAIAMAT AINAAIA (casscadeless schedule) Hazls

fdflumsudluilymdon 2.5.22 ud afreflymludei 2.5.2.1 fiv in 1Anden (DEADLOCK)

L

lock-S(A)

read(A) X ‘
\ | - lock-S(A)

P /< read(A)
lock-X(A)~

write (A)

lock-X({A)
wait for unlock write (A)

wait for unlock

5UA 2.4 uaaaldiviuifoyrn DEADLOCK
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2.6.2.1 DMTUTY 1y 3 11iNA
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¥ H o

sub tree 161 [MuAtiu gnioardon

2.6.2.2 dumiudu BnagInlnua

a =4 @ o . . .

duiusu 19nngdwInua (IX: intention-exclusive mode) A11nualagn I
4 < ~ o 4 o 4 o g dyw
Bnaonazil sub tree 18 Tnuatiugnioadennse wnaonn 14

d a o [ v =
2.6.2.3 ussupud uMui udungdIwlnua
o ~ < @ . . .
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Induaauil-uaTisTanoa (Time Stamp-Base Protocol) ABITATAILANNIITAIN
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wiouru Tag szuudanmsgiudeyaveseydwuvesmaznsmusndulumsidiinu dualu
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msmuaunnendoudulae wfullszdu aoadn &Svalasuda uazidunsudluilgm
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AEMINUnTouiY 119 4 90'1A laoh ludeslins 17 don wa matln  Wwrens 391
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eanld uainld  namlusunsuatadluesn1d mnndunsiz bidedady ssuudfiiams

N2 . . . . < < 4
81 TS (Ti) {AANoU TS (Tj) 4d2: TS (T < TS (Tj): (TS (Tj) Iamuiluannii)

mstiuiinInduanuil (Write timestamp (WTS)) Ao Induani nuusndu la AT
agtiosfigauds iuin Q #usa (Lﬂﬂ‘ﬂﬁ’ﬂ‘ﬂﬂu‘l’lﬂﬁﬁ%)

Aa Y A
guaa nduaand ®TS) As Insduani ves nuusnsu la Alionglioonags
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2.7.1 n;]uazﬂ?jv’uﬂauﬂmmsv‘h"lmjutmﬂ
ﬂ;]ua:%umaummﬂﬁv‘h"lwﬂuﬁmﬂ(ﬁme Stamp-Base Qrdering Protocol)Tfai
2.7.1.1 gholanselild
TS # (Ti) fiswnniuswdaniuiin uduses Wawnsasw'ld oz Tsauiia
&iilasd Ts (Th) fannndusuds srulluda 151 818 wiesusues fluau Tuitnl3 i
Amnsoaw 18
2.7.1.2 g tuinlanseollld
#1ilash TS (Ti) Tawlosni1 RSTQ) uanshiinufmiivds sruauius
Tudr s liaunse duiinld esgn Trauda ilesdesnstufiouadaueiudanitun

Taludusrag lueuse Yuninla vz Tsaudin

TA t TB

Read Q | ¢,
t; | Read Q ¢—RST(Q)

Rollback—Update Q| t
t, | Update Q

5UM 2.6 namamsunlvilymdion 2.5.2.1

d’ d‘ = T Y a’;’ &K A v T Q' 9/ v
fl]'lﬂZ‘]J’ﬂ 2.6 14D TA1NANDU TB eNUU TB UDIYUBYNI TA ITUAUAIYNTT
a 0 1 | a a v J ! @ = @  Aa
N TA 1117 9714 Q N AN t,namtg TB 'lﬂll'l DIUQ AUAYIND uattu NI ULEATY NI
Y 8 oA o w Wy = o ¥ v A Y
219 UDYNIT IV RST Q ﬂ'lﬂ‘IJ'l’J 1utaa1w t, TA 3EMINMIBAIAN Q UALYDATIVADULLAINY

A I~ ] d’l 9 = v A
RST(Q) ofiuI¥uilid TA 92 lyaudn iun

TA t TB

Read X ty
Read Y t,
t; | Read Z

t, |Update Z&6—WST(7)
Rollback—pRead Z | t;

5U0 2.7 vaasmsunlutlymdon 2.5.2.3
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(decomposition method)  1HlumsuanfidelunmmideunIiilulugadosNedrenons
=Y o ° =Y {
dszanana niemaialeresisimes n31v (operator graph) Wumsihaumsizaainfildon
o ” Yy o S0 qy S ay
msasiaang henselvosnizn udnhummeamsdssuanani limsdsunanaiuly
Vv =Y v T dy o Y ¥V -~ ] 9
navos manaa1ee wa1fiazyin W ldumums lumsdssuianafimunzayinssuuzdes
Uszuranaed1els e ld1438ms ihdeguveyaniidszdniaiwuaz1dnarlunis
Uszuranatiosiiqe
2.9.1.3 m3lszuIanayaf1d3 (Evalution Engin)
o o = A y A o vy
Aumulszuranadingnifonudiiemimaeunazdedoyason 1
2.9.2 Basic Algorithm
Q) aa Y ] a s D a <, ' & Ao &
Hudtmsnumdoyaveseod luwos@oud luires) tuuaie dalinede Tl
. A a S Ay @ < = ° @
® Primary Index D2 AN NUBYaTUADTNMAVUVITEIAIAY
A a Jd'sl <& < T o w
® Secondary Index AoduandAdoyalunoaugminuuuy liiSsediy
2.9.2.1 Linear Search
& 1 Yy o ] v = v A o
Aumsaunuaazaaivasnifonideyanaseiuloulvludow  Cost
. 9 d‘ 1] S aa U v d'
estimate = br block transfers 81301 lvaguu Adueaniiia A1 Cost Asangan lameilo
WULRAD Cost = (br/2) block transfers
2.9.2.2 Binary Search
v A v ad ' = o @ vy A Y o
vrgnldiiledoyaiinuedgnisesdrnvegudnazifou lvlumsdunuily

dl I @
Rou lumiiy

Cost estimate = /L-og(2) br Z—/z-r/V(A,r)Elﬁ‘ / (eumsi 2.1)
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o nrfle $1UI row ¥B9AIII
br A0 $1194 Data Block HaNAv89M1319
fs fio Blocking factory

V(A;r) 99142 Distinct Value ¥o3uoanda A luaisnr
2.9.2.3 Primary index on candidate key, equality

i o g . = 4 o
vegnldiilolinsAumilu key ity Primary Index uaziudeu luwiiy
Cost estimate HT+1 (ﬁllmiﬁ 2.2)

(il HT=A2Uga001 tree
2.9.2.4 Primary index on nonkey, equality

d‘ - kY . .c; q ¥ o ald' [ Y
(o TMIAUNIUY Primary Index 711419 Key noaniiz uaglditoulumdy
Cost estimate = HT+[OW return/fr / (ﬁllﬂ’liﬁ 2.3)

2.9.2.5 Equality on search-key of secondary index

4 A Y & = d 1w .

dellmsAurNeuly  Munuy miduuu Secondary Index Cost estimate
Togasmaiuindord 2.9.2.3 dowadwsil 1 uaduaz Idgasmsfiuan@eiy 2.9.2.4 e

o S
HAANI U AYLLDD

2.10 o@D V0L

o

afIea 308 (SQL join) ttvesn lanaturiiadeil
2.10.1 ¥ilnvoansvont
2.10.1.1 Equi-Join

I o y A v . o
unseesd Tasld v 0anaNemIfiy (equality operator “=") Tun13voatiiyy

SELECT e.ename,d.dname
FROM emp e, dept d
WHERE e.deptno = d.deptno ;
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2.10.1.2 Non-equi join
Wunis1¥letusimesoun lulsnseeanmamidy lumseeariau < . >
BETWEEN

SELECT e.ename,e job,e.sal,sg.grade
FROM emp e, salgrade sg
WHERE e.sal BETWEEN sg.losal AND sg. HISAL ;

2.10.1.3 Inner join %30 Simple join
P S aae A Y o
AMTIDYULUIU %ximﬁuumaaﬂmmmwu%h WHERE 8% mﬂaanh
& A v =1 1 ad 3
NEJu'l"ULLﬂ'J]lHHMﬂ'IL‘IJH NULL ﬂ%x"lmmiu UAIUUDBDAN
2.10.1.4 Natural Join

1
=

o A . . AN o v T o o o ' w ) @
ffio Equi-toin #ili1dszyivzmmedues lsuniludumiy senannuaa

ga

¢ o S w

o v o A g o A ] o ~
RIFNING! %"lﬂ@,awﬂaaﬂﬂumﬂuﬂaawamnauﬂu‘ummiwﬂ%m YU UUNIZIUADAY

¥
@ [~ o T oo ]
duunazundudamsulunseent

SELECT e.ename,d.dname
FROM emp e NATURAL JOIN dept d ;

2.10.1.5 Outer join
& P i L. a o
Lﬂuﬂ'lii]f]&lu NYYIWWUIIN 1nner join Tﬂm)xmmimgﬁmummaaﬂu
A ¢ & ' . = ' ~
NEJ‘lel"Uﬂ'IiﬂfJEJ‘Ll L“IJ‘Ll NULL d1u315D141N outer join aamﬂuﬂizmwaaaq ANUNITUFANLDIN
v A 4 v A 4 2 v
NULL vlﬂ ﬂaﬂzuﬁmuﬂﬂuminwagmwwnamamau% WHERE 990U IVINYIUA LN
=S

=) ' o A o A s Vo
AT NNNUNVUDVUDY WHERE %z'lnmaﬂmmu"hmmn AT NN NUYNUDNILIINTU ﬂ'lL“IJ‘Ll

NULL 201119

SELECT d.department_id,e.last_name

FROM departments d emp[oyees e

WHERE d.department_id = e.department_id(+)
ORDER by d.department_id ;
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2.10.1.6 Right outer join
vuaawal lumsishegninieveulouly WHERE oonumianuaulii
Y oA ' o A ' Y A d aad g
MINNNFeiiovos WHERE ez linssduouly  wamswmedeionsssmisy autu
NULL oonu1d

SELECT d.department_id,e.last_name

FROM departments d, employees e

WHERE d.department_id(+) = e.department id
ORDER by d.department_id ;

2.10.1.7 Full outer join
v 14 3
seudasunl luaisiefiognanisdneuazvveslouly WHERE  oonu

14
hd o a

' w A o P o
MInuA 11319 I liasasuRou v AegsSnsu Areenuilu NULL

SELECT d.department_id,e.last_name
FROM departments d FULL OUTER JOIN employees e
ON d.department_id = e.department_id
ORDER by d.department_id ;

vnomg myldiaseanune (+) mundsasefiiluvhnduiinielildu (vhn
a 1q .. [ U a 4 [ =
#1019 outer join ) WugtuuuuuLA AnEFa AWNIATTIU SQL  ANISI86 Feazde Tl
FULL OUTER JOIN usijiuuy uvulvisiuuiasgiu SQL ANSK92 93 FULL OUTER
JOIN uda uazgduvy ez luld (+)

2.10.1.8 Self Join

< @ 4 $ o
ﬂﬁf)ﬂ'lﬁ]?)ﬁlﬁ’ msﬂumsmﬁmﬂu LﬁfNi]'lﬂﬂ'l'i?)f)ﬂll‘]J‘]Jﬂ'ﬁ'NuuiJ Aoau

o o J

P99 10Y 2 ARANLANFURUTF IS ULazAU 151 u1T09Y  dueeld lasnso1n1319

= @ dy o 9 o < 3 A . A v @ A <
WYINUULLHAS m“l‘nuumﬂu 2 AT Iﬂﬁlﬂi“b’?) alias (¥0LAU) MHQQJJ’ENL‘HEJ’OHHJHWTSN 2

U

A15719 M1 Auuuulng



23

o (] d
2.10.2 M3laen UUUUHU(Plans) G1H3UNI00E
al d
2.10.2.1 8oUf lawo3(Optimizer)
Y A Ag ¥ w P v [} A
wdudonmeiili lfwadwioonuiuiniiga 1 15a Aoy 1wy UNIQUE %30
. 1 :/l =] :/l T 1 o w
PRIMARY KEY Constraints fou 9101iufazon a3 tuuiineuludduvesms soui
A’i d o 3 ]
MNTUATIIMIAIAIIDETIUBY A5

° (g d
2.10.2.2 ?115UN1T 908UNUD outer join

] 1]
=) [ A

o A .. S o g 4 ° a0
W ase fRoulylu outer join Hudutudesithings msne duneglu

b

3/
~ [}

A < o a o Ta ¢ 1A =S
Foulums voul Soud luwes vz luRasanmsveni i Ailungil iwu m1319 fioglu sub
Y o 1 a v A 9
query azAnIgniIneu A1519 Nogluieuladhauen
2.10.2.3 cost UDJ nested loop join
k4 3 H
uAuegAy Swauveslsa ves msn Aegduuen unzaeandesiuuday
A { 1 5 o a 4 aad d v
Tsafioglu ms1e duluiioglu memory 1 8oud luwes axldadamnvedlunauiynsy
¥ =] o 1
Yoyauuiuaiszuima cost
2.10.2.4 cost UDJ sort merge join
a’/l d? XY ' v ‘5 ~ o a =
Wuduegi cost vaamsorudoyatuw Seadidulumun s
2.10.2.5 cost YD hast join
s & ' o Y o o & Ao ¢
Wuiuediun13a31e hash 31 Aelailanitaniiun sos
2.10.3 Join Algorithm
2.10.3.1 Nested loop join

=t

= a a A Ay ¢ Y y A& ¢
SJJ‘]_'ia“lﬁVI‘ﬁﬂ’lWﬂlll’ﬂ mmga“lumi%aﬂu Ha Y9 uaxmmau"lﬂumm%u b\

o ot Y 2 oA L ad o o &
@un1and Tun1sdhda 9na1319 Fallduaoumsiauaeil
=3 o < o °
- Boudluwed axshimismua msediuuen
A ° o & v
- gsnouazgnivua iy arsednluy
1 9/ Ty ) s
- usaglsalumsediuuen szgnifSeuheuny nnlsa  Tumsn
Y & . [ d”
a1y 91U execution plan SUTAAIAIU
®  NESTED LOOPS
® outer_loop

®  inner_loop
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Outer loop

Inner loop

317 2.14 $1294M1571 Nested loop

2.10.3.2 Hash join
¥ A A < Y o @ a s ] Ad A
ﬁ]:gﬂ“lmmumi YU VYA UIUNN aam‘lm%i ﬁ]:alﬁﬂﬁNmﬁﬂ‘ﬂ’QQ
v H ¥ H
Gluminﬁs?fmmi i]’f)ﬂ‘lf 111("(%’10 hash 1974 'l%"lu wu s MnduURING TNy ﬂ]iN‘ﬂGl“r‘liy

] 4 ° 3 v o .. I ] . 3 EY
11 cﬁqmimmuummmeﬁagaiu noay ﬂé]lﬂﬁﬂ'ﬁ join AUUINIY Hash function MNT93U

k 4
-
i,
]
Al
1

- 4] I |
I | -

5UM 2.15 $1204015101 hash join
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2.10.3.3 Sort Merge Join

=) a A A ¥ Ay (3 = = o w L% 'y
VUYTzANT AN VOYANADINITIVIUUUHNNIT LTEIAAUDYLLAT UANN

LY =) [ a s o o =) o w 2 v
Hoyadaliiinng sort Boud luwes AegiimsBead iy u temporally midaai)ss now uaz
1¥ude lun 1319 Wiy 1 <, <=, >, >= Sort Merge Join 3z7aufudoyasuaumnla

AN Nested loop join

al a2 al a3
E:-.-ﬁanS Eiwma—a A
b1 biG
d| 8 c L,
d |13 d N
£17 m| B |
mi 5 5
ql6
r

gﬂﬁ 2.16 9128913711 Sort merge join

2.10.3.4 Cartesian Joins

9 A o .. tey Al v . £ °
vzgn lFlounIs join table !.LiJ‘iJllllllN’ﬂull‘U“luﬂ'li join HNITUNUDT row VDI

£

14
v 9

192 51990 join AUNIN Cartesian Product il

2.11 NUBINIAIVANANNGNARIVRITRYA

3

NHYBIMIAILAVANNGNADIVDIVOYA (Integrity ConstraindTHANDY 5 DE19HAD
2.11.1 Not NULL
nsismuald nedu il NULL 14uSeld & muaidiu Not NULL 'l
gunsoimms mudeyadeyaaslu aodu 1ld Taedh lifmuasisudy wdlu NULL fe
s NULL ‘I8
A0819
CREATE TABLE ri_not_null(
A NUMBER NOT NULL,
BNUMBER  NULL,
C NUMBER);
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2.11.2 Unique Key

v
[} 1 as ) L k4 v

m3fismuald aedy ez lulisndriiunsemilouiu Smeneunudoyadeyad
9

2h

U
ke ' ke
s o Y

i oy o T ° A v 1 1y = ° v o
mmﬂu%x'lummsammimmayaﬂjanauu'lﬂ Llﬂﬂ'lﬁ'lﬂvlijuﬂ'l'iﬂ'lﬁuﬂalﬁ noan Wiy

U

¥ '
o = 9

NOT NULL m1NULL Aagiivudoyanslu nedy Hu1dlaeludedndumssuazaziiude
1 d' v ) Y t;z :«l
yan1 NULL na1n 18 1u aedy 1y
f10814
CREATE TABLE ri_unique(
A NUMBER UNIQUE,
B NUMBER);

a}a‘a} ',’w @

windoemsitesilfimudeyasiia st
ALTER TABLE ri_unique DROP CONSTRAINT SYS_C001463

Tumeassdmmndesms oz 1d aedu 1 Unique A1 18 i
ALTER TABLE ri_unique ADD CONSTRAINT uq_ri_b UNIQUE(b);

2.11.3 Primary Key
A5 nodY &uﬁﬂmﬁnﬂ'ﬁﬁtﬂu NOT NULL i1 Unique key
2.11.4 Foreign Key
1137 Aok 11192¥1319Rq Primary Key 1899na1519wile Taof aody Huszdedd
AR TR UARZ8 9T anBnA1T19M il 38nBnBE1anileIn Referential Integrity Constraint
2.11.5 Check
nsfTmsfmuamaiganiogagaiiosiimn insert aellu aodu 14
f20814
CREATE TABLE ri_check(
A NUMBER CHECK(A BETWEEN 0 AND 100),

B NUMBER
);.
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2.12 msiszuanasuunszaie

@

3
AMsUTTINaNaLUUNTE918 (Distributed) Inavianmslinadl
2.12.1 Distributed Data Storage
2.12.1.1 mﬂmﬂ‘i’l’ﬂgﬁ(Data Fragmentation)

aq g 9 e LY v g A o 1 =)
ITNMINUYeYaUVVUTIA¥U r %SQﬂLLUQf‘Jf‘JﬂLﬂu‘im%uﬂﬂﬂ ) 1,0y, -1, HITLA

o J dy A o 'Y o 3/ v g A o =3 a =2 1A @ At
Gnummumamﬂaumnmu%:"lﬂwaawmﬂuim%u r I(MUBUIRY c]fﬂumiumimwneg 2
¥
Fefe MInleTiadunuiuduoU(horizontal fragmentation) 1A% NITULNTIATUAINUUIA

. . A o 1 v = o [
vertical fragmentation) Tﬂaﬂmmmaﬂnumnumuau %xumtma:mwa%eﬁmw r Ilﬂ!,ﬂu

o 1 1 1A LY 3 o a @ ..

Wunaney 9 U ﬁ’)uﬂ'l‘ill‘ﬂxﬁlﬁ‘]fuﬂ'lmmﬁwii]3&‘1.]1!ﬂ'liLLEJﬂ‘ilﬁ‘b’u(decomposmonﬂﬂElﬂ'l‘i

@ [ =~ o 1 - Y @ T o 5
uanTaseadvossady r eonidluraty q Siadudes luiitivzendied1931a5u Employee &4

4
v A

=] 9 ~ s
Hlnseasavosmyunatl

Employee = (empid, name, state, age, salary)

F1a%u Emloyee tans ladegi 2.17

43125 | Nancy MNew York 28 4500
43126 | Andrew Texas 2b ; 4250
43129 | Janet MNew York 32 5000
43135 | Margaret New Yark 47 8500
43136 | Steven Texas 36 6500 H
43139 | Michasl Texas 24 - 4000
43140 | Robenrt Texas 29 4500

517 2.17 fhed93a¥y Employ

2.12.1.2 Horizontal Fragmentation
~ Y ¢ g A o 1 3 o = o
Siadu r gnutseenilusadudos ar, 1, ..., r, laguaazNilavessiatu

FY 1 1 A @ ] ] 3
vhosgnuiisesnlioglu Sadutes o maniy
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2 A

= o v W [ 1 = ) @ Yo w ~
Silafudosunazdusziiludiuniiavessadu r 1 lydydnyal P ivounusia
E4
Fudoy r, Al

r,=sP,@ (15N 2.4)

3/
o

i iaunsaadissiatu e 181nilae1435ms59u(Union)n Statudey

r=r,Ur,U...Ur, (aumsin 2.5)

W 1 LA ] ! ¥ o 1 o
0NIDYNN TUYAN 1 gﬂlmﬁﬂ’i)ﬂlﬂuilﬁ“ﬁuﬂﬂﬂ n %L’ﬁ“ﬁu Lmaﬁm%uaaa
{ g v a Y ' Ao v [y
Usznoudedeyaniduveudassy andiesne drluszuuiisyey2 53 Ao New york uaz

° 1A @ o = v A
Texas %:mmmmim%uaamﬂu 2 510%U AD

employee, =s (employee) (@umshn 2.6)

state="New york’

employee, =s (employee) (eAuMsN 2.7)

state="Texas’

;‘ s o 1 o - P o [ 4 Py
114 2 Siadudos uaaalddag i 2.18 Tasfisiadudon employee, axgninu 134

o = v =3 Y1 o
los New york ag3iasutos employee, 9zgmnu 1371 lasel Texas

employee,
43125 Nancy New York 28 4500 %
43129 Janet New York - 32 | 5000
43135 | Margaret T»NewYork j 47 851]5 s
employee,
Empid | Name State Age Salary
43126 | Andrew Texas 26 4250
43136 Steven Texas 36 6500
43139 Michael Texas 24 % 4000
43140 Robert Texas 29 4500

1 2.18 paaen s sSIF UM HIME U VRIS AT Y empl
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2.12.1.3 Vertical Fragmentation
[ o :/’ a3 aa o = w g a
ﬂ'liLLUQEL’G‘BHGI'IIJLLH’)GN%ZL“IJHﬂ'liLLEJﬂLLE)ﬂVIi“U’)WUENiLa‘Bu r eonusia
Y [ =& v = @ 1 9 aa o =Y o o A 9 Y </
FUUDY “]NLLﬂ’ﬁ%iLa‘lfutlfi)Eli]%‘l_’igﬂﬂﬂqﬂﬂﬁﬂllﬂﬂﬂiﬂ’)ﬂ‘ljﬂﬂiLa‘lﬂ.l r UUND ﬂ'lﬁ'lclﬂ R Wu

a Y aa o
ARNIVOIT T r LA FUTAVOWBANTIIA R, R,, ..., R, YOI R D
R=R,UR,U..UR,
1 < s T A

UABTIIATUSDY 1, VDA r D
r.=PR,() (aun139 2.8)

A4 o o1 Ande w Y oA w Y 1 o ..

Sladudosi IdinduuiadiadiSiadu r 18 1niTaen1391 natural join
r=r, Wr, Wr, W... Xr, (@umsNn 2.9)

o .. 4 { kY 4 g o 9]
Tums natural  join  tiefvz W wadniveamsveer  IditluSiatu -
a o 1 aa Jd o { g < w 1
wilowdy asari1idlaensldueansdnimimihndufdudnues R whldluisas R
o =1 = & LY § o A aa o
Taevia Tdudafansaldgnlesadunu Idimuiu iNearuazainsngiimsvinueanstig

E4
v @ A

a Y = o = 3 . A aa & | o Yt 10

e 1 S adu azisan7 tid Tasiaiveuoaniiiag tid %zgﬂmwuﬂ‘lmm"lnmﬂuma
2 o = v a Y o o aa & 0 Y A ads

15 lumsswunydaudazyilasennniu Asduueans 1IN tid wmuhnuadguuives

s o o Y v = [ T d'

Fradu ruazazgmi soudfuudaradudesiiuanasnun

a s o a aa o [ {
F9r5e3a%u employee MIMTHNLOANT TN tid AA3UH 2.19

1 43125 Nancy New York 28 4500
2 43126 | Andrew - Texas 26 " 4256
3 43129 | Janet - NewYork 32 W 5000
4 43135 | Margaret New York 47 500
5 43136 | Steven | Texas % | 6500
‘6 | 43139 Michae! Texss ‘ 24 4ﬁUEI
7 43140 Robert | Texas 29 | 4500

y (Y] aa 4
511 2.19 ua@331au employee UBzHBANITIA tid
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o a aa . o @
LARINMTHENTIATUT @Y employee UazuoANI T4 tid ponIlU 2 Slatudes

employee-schema-1= (Tid, empid, state) (qfunsg f2.10 )

employee-schema-2 = (Tid, name, age, salary) (eruns n2.11 )
= L] 3 ~ = o a [ dy
FATUYDUNY 2 114?,1]71 2.20 lﬂuWﬂﬂJ']‘ﬂ']ﬂﬂ’]iﬂ’]Luuﬂ'ﬁﬂﬁu

employee, = P employee-schema-1 (employee) (@ UM 2.12)

employee, = P employee-schema-2 (employee) (419 213 )

Employee,
Tid Empid State
1 43125 MNew York
2 43126 Texas
3 43129 Mew York
4 43135 MNew YYork
5 43136 Texas
6 43139 Texas
7 43140 Texas
Employee,
Tid Name Age Salary
1 Nancy 28 4500
2 Andrew 2B 4250
3 Janet 32 5000
q Margaret = 47 8500
5 Steven 36 6500
b Micheel 24 4000
7 Robert 29 4500

d‘ L o :’J GR) g
gi]‘ﬂ 2.20UFANNITHUN ST UANUHIAIVDITLAY U employee
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k4
v o

Wsenins oa$esadu employee 11n3atudosldon
P employee-schema (employee, Memployee,) (AumMshn 2.14)

a s 3 a o -
1ind employee, M employee, {13 UiUUWAYYDINITNN natural join 1AgE
aa o4 .. i @ v aa 4 L v
1Huoan3HI9 tid TumT join 5EHINTRTU uNuean3 g tid azfidsz Teanilumsuiiasia
Y 3 199 ¥ ] < aa de A [~f 1 = Y dy
Fuauuud uagldaz liamsovoununeanitial  iesnnidluaiunssuyaiery
» 3
meludszuueuiedamsnusatusennniy
2.12.2 Mixed Fragmentation
3
] =1 Y 0 [~f @ [ ] ~ o
msutuuunaudl Siadu r wzgruinisesniuSmdubes o, o, ..., r, lasuaaziiadu
v 3 1 é‘ < = LY ~ Y [} 1 o o ]
MaTU1VITAULIIUBUNI BLWIAA TADINTIadY r a3 nTudesuAazdufaIITOgANLN
=} :,' J Yy
AU TauuIRede 1Y 1900
a ~ @ 1 3 3 @ v
A9150019103U7 134 S1adu employee gnutsmuuIAuiluTa¥udos employee,
:,' i 1 A o 1 et <
uaz employee, 1NUISIENINTONIULNT @FULGDY employee, AmuuUINBL1ABN 111U 2 Tia
4
FUtY A9l

employee,, =s .~ (employee,) (fmm'iﬁ 2.15)

state=""New yorl

employee,, =S . ... (émployee,) (@NMIN 2.16)

¥
o e

= a =2 1 o3 = as (i =}
alus@du r vegnuiiseeniilu 3 Sadudeos Aw employee,,, employee,, UAz
d! 1 =1 @ [] v o FT ) o o
employee, Fauaay Sadudesornvzgniany 13adledanu
2.12.3 naudia lilslanea
A v ° o v a wa L .ooA
melimsimsuuenduuuszuugudeyauvunssnelguaua Atomicity Aion
ar a 4 a o ar 4 Y
TMUIRFU T doa aoulia  lunn 9 lod wSesndnmsimsuusndulugn q lea @7
YT UMUNIIULFATUVDINT MU T doainmsii asudia TUslnnea
Emsves asudia TdsTansalimsldauduedruunsnarsde ylaneniialisla
AdA(two-phase commit protocol(2PC)) @z N3-anouiialusInnoa(three-phase commit
protocol(3PC)) Faazaevdniaeavardevsd 2PC uamsauiumszlinnududounnni
2.12.3.1 n3-wnneniinlilslnnoa
o3 % A - 4 a Y] 1
W T AunruusaduGuduiled s, uazld dlszarmaumsuusndui

ot s, 1ilu C,
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2.12.3.2 naudia llslanoa

o A

A @ Y o < 2 s
lWansuusnyu T vlﬂﬂ’lﬂ’lﬁﬂﬁgll'laﬂalﬁﬁﬂﬁu HUAD NN 9 lrl"lfﬂ‘ﬂﬂﬁ'lullclfﬂ

q

Y @ ::' ' o LY < @
Fu T 1dszuranaldudanduani ¢ 1 ldvimsuusndu T wdaSsudesuds danlszanun

UNTULNGU C, azi5uvi s Inasa 2PC

Phase 1

a ' s g
C, tu3nosa <prepare T> a9 1U1u log 1Wavu stable storage 3nHUNIZAS

9/ Y o I o A I Vo o
et prepare T 11#AUNA  ladilszunanansuandu T e leddu 9 lTésudyau

b}

@

13ANINIULTATUILADINOUATL 1UMIAIUT LA UNUNTIULYAFUIIVLHING AONTA
LY 1 T S I'4 o L] [
nsmuugndulanso T 81001 Avzinsaosa <no > adllu log TWauazdedyo abort T

adulli ¢, §118azifusnesa <ready T> aal1lu log TS uazdrdamansmusnduszda

@

dyay et ready T ndu l1l9i C,

L]

Phase 2

@

@ o = < 4 1Y
NIIULENFU T N5 uusnsu T 3z aeuda ldnaeilio lasudmanal ready T

o9

Sy 1

b4
° LY LY LY ¥
NN ”hmwumusaﬂumsmmmmnwu uaﬂmﬁamnuummumwu T n099N

v o

a £ d A o . 2 s Y
gNIEN FINIZA0ININIAUIABSA <commit T> 150 <abort T> 841111 log W Smsuusn

¥
@ = a o @ @ @ v o
FU T A1UI170 ADUUA vl{:]/ ﬁ?@ YALANNIININIULULENTU INUU AU aUNUNTULLNTUN

@ 4
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2.12.4.1 Failure of participating site

Y o o Ay s A Ay & 2y
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811 log W8 isnesa <ready T> lunsdifidosdnneny ci 1lddedyan
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2.12.4.2 Failure of coordinator
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u a g o v g U @ 3 ~
RRENTRGRRENI zimsian lock mmvﬁl%iummmwuuu NN
3 o d' o . b4 3 b4 )
MNIULFATUUDUNAZIUIANS Constraint ‘1ﬂuuﬂﬂuﬁ51ﬂﬂ151dﬁuﬂﬂ
AaauiAvod DEFERRABLE

1 b4
Tun5152n9 Constraint nOUTIN1TAIANMANTA DEFERRABLE 1fuaziiilfis

A3 0N9zaziiia Constraint YOINIMULHATL 115 Y

ALTER TABLE "STORE"."CAR™ ADD (CONSTRAINT "CAR EMP FK" FOREIGH KEY ("ENPLOYEE_ID")
REFERENCES “STORE","EMPLOYEES" ("EMPLOYEE ID") DEFERRABLE validate);

v
[ o

517 3.1 A20en9M1d91)55MAl Foreign key Constraint #{UU DEFERRABLE

SET COHSTRAIHT CAR _EMP_FK DEFERRED
BEGIHN
THSERT
JIHTD stare,car .
VALUES { 'ROT208' , ‘&', ‘I-Max ', ‘Pickup', 'Tsuzu');
IHSERT
INTO store.employees
VALUES ('6', v, tDavid!', ‘Mloe', tSalesperson', 'sogaooty
COMMIT VIORE:
EMD ;

511 3.2 faeeamsly DEFERRED
wasdusuilagaeri@ INITIALLY DEFERRED lumisilsenief Constraint 15114
o o a do o PN wa
suiludeeiundde SET CONSTRAINT ins1zmsilanaiayiia INITIALLY DEFERRED
< o @ { o @ . 3 =Y
Fumsimualy nsuuanFufnse Ay Constraint  1Uq amnsnaziiang 1A 1Ay Default
A a a 13 v o < o 1 ~ =
nIflNa ANAANAIN Jumelunsuuansunay Jsaudn ndvuldneuneziinig
nlasumlasdoya
3.1.3 SAVEPOINT lunsuusntu
=} d' i Yo 13 = 9 dd‘ a 3 =t
SAVEPOINT Anyafiuonlilimseash ms aeniia 1 lunstinmamusnduniull
o o add a Yy oa vy o 4 o A a ¥y a o
wanemde lunsalndefadaranaiast ideanis ¥ Isaudin 1anua WolnavsRaNaIAN
[~ a T & 9/ dy =4 1
¢ Jyaudn 11§ SAVEPOINT aga #4013 1% SAVEPOINT HaziTanm
nIusnyun1e i (Nested Transaction)
) ¥ 1
AT TR UAT DIHNIENANUA 5 SAVEPOINT @0u11A15 Roll back 13 494
SAVEPOINT az¥11# SAVEPOINT @unisii 4 uaz 5 gnavesn lifideaeuidn uaz 15

autin szgnausenyn SAVEPOINT Iasinfinuimvueansiiauaes SAVEPOINT Tuua
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Ao nsmnndunielu dnuuuwian ldufunsuusnTundn ¥ lulimsuyiaon
@ v a a =4 =::
vsoninenilag uazdmauusndudaszgn aouiia udr musoneariumalasuilag
1@nnsuusnsundnrsonsuunsudasy dall (nsainlunsuuanryuvian Ivaten
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v A 1 a Y [~ 1 o
SIULNTUD AT LARDIAIA 1o Tmadu tanaillu READ COMMITTED ua1 1o lasiadu
[~ d' v A [] =4 [
ey SERIALIZABLE msilasunaslunsuusnduddszez lugnusauiuaunimsiu

UENFUNDNIL AONTA

Main Transaction Autonomous Transaction
PROCEDURE proci I8 PROCEDURE proc? IR
etp_id NUMEER; FRAGMA AUTON. . .
BEGIN dept_id NUMBER;
emp_id = 7VE8; BEGIN , MT suspends
IMEERT ... ——t— MT beging dept_id := 20;
ZELECT .., UPDATE ... AT begins
OroTd; P INSERT ...
DELETE ... UPDATE ...
CoMMIT; ———— T ands COMMIT; AT ends
BND; ! END; MT resumes

5U7 3.3 faeea N UMD TY

3.1.41 matszma nanusnaiudas: sunsalsemaldTaldmdeves
PL/SQL PRAGMA AUTONOMOUS_TRANSACTION 18 4 iy
- s :mm‘q; Anonymous PL/SQL block
- ﬂs:mﬂ“ﬁ subprogram 159 function 89Y
- lsgmetii method Y99 SQL object type
- dszmAf m@uud Trigger
#79819 A15UTLMA NIUUNFUD TS UV Standalone Procedure

Autonomous Transaction
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CREATE PROCEDURE lower_salary (emp_id NUMBER, amount NUMBER) AS PRAGMA
AUTONOMOUS _TRANSACTION;
BEGIN
UPDATE employees SET salary =
salary - amount WHERE employee_id = emp_id;
COMMIT;

END lower_salary;

3.1.4.2 MIMOUVRINIUUSATUD AT xS uinulamdaldiiau ms
‘v‘iwmeummmumﬂﬁﬁum%”nfu:ﬁf;ﬂv"nﬁuﬁi?aﬂinuazmmmmucm%u%t?uﬁnmssimﬁaw
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@ @ U [ o v a I
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VOINTIUUTAFUNEN 1
= =y W o (v L7
3.1.5 wWisuaunsusniudas: funnuusnsumealy
WSsueunsuusnyudasy ﬁummumnﬁﬁumﬂu (Comparison of Autonomous
Transaction and Nested Transaction)
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Tsnsunie iy
v a ] S w o o/
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3.2 NATRUAMANLA ACID YBINTIUUBNTY

3.2.1 Atomicity

s gy uuuia lUflifmsimsunendunielu (Nested transaction)
wanaAnApINUANANTIAYDI Atomicity insrzidieiams noufia Aeziadiousinaianuauag
8 Tsaudin ﬁﬂ:mﬁau'lﬁ'lﬁ'ﬁmiﬁNmdlﬂmﬁﬂfusmﬁamﬂ%'ﬁﬁq SAVEPOINT (Nested
transaction) aremszdedndumsimauusndu dosq uaazniuuanFudesiiguauia

Atomicity A

EMPLOVEE_ID |MANAGER_ID |FIRST_NAME |LAST_NAME |TITLE |saLanry |
1 (null) James Smith CEQ 800000
2 1 Ron Johnsan Sales Manager 600000
3 2 Fred Hobbs Salesperson 150000
4 2 Susan Jones Salespersan 500000
6 1 David wloe Salesperson 500000
7 1 ¥ann Cole Salesperson 500000
8 1 David Ziman Salesperson 500000

! [ o o v ¢ v o (v
Eﬂﬁ 34 ﬂ')ﬂfhﬂﬂ]ﬁ\i HOZ AT INNIANTHRANININITUUBNT U
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3.2.2 Consistency
E4
o o 3§ [ [ I o LY
1uﬂ1iﬂ1ﬂiTHHWﬂ%uuﬂQZﬂiQ1M31%$Uﬂuﬂi1uu%ﬂ%uﬁiiMﬂ1ﬂ?ﬂﬂi1uu%ﬂ%u
& o Y = Y v o= 2oy
ﬂ181uLM@%UW?1uu%ﬂ%uuﬁ3%3Mﬂ15ﬂ53%ﬁ0ﬂﬂ31ugﬂﬂﬂﬂmﬂﬂmﬂgﬁ (Constrain) 9NAII 11

' v Ay v Y a g o o o a
qwgﬂﬂﬂﬂﬂ1wﬂqﬂﬂ5$ﬂ1ﬁqﬁﬂﬂiﬂﬂﬁﬂ%$ﬂ1Vﬁ1uu%ﬂ%uiiﬁuUﬂuﬁ%uﬁﬂﬂﬂﬁ]uﬂﬂwa1ﬂ

SET CONSTRAINT car_emp_fk DEFERRED;
BEGIH
THSERT
IHTO store.car
VALUES { 'KOT208 "', a8, 'D-Max', 'Pickup', 'Izuzu');
SAVEPDINT insert car;
THSERT
INTO store.employees
VALUES('6', ", 'David’', ‘yale’, 'Salesperson', 500000y ;
IHSERT
IHTO store.eumployees
VALUES ('67, 1, ‘David’ , 'wole’, 'Salesperzon’, '5Q0000 7Y ;

ECCEFTION
YHEH dup_wal_on_index THEH
BOLIBACK TO insert_car;
CORBIT;
EHD ;
Error report:
ORA-02091: 'Tﬁﬂllﬁﬂﬂ"l"iﬁﬁ?‘lﬂﬂﬁ‘illﬁ‘]
0RA-02291: MTasLind DfMKATADATORBUANNONADY (STORE. CAR_EMP_FK) “laWAIMEN
ORA-06512: Al LSSMA 16
ORA-00001: Azfin2adinflawi: (STORE.EMPLOYEES_PK)
02091, 00000 - *transaction rolled back”™
*Cause: 4lso see error 2092. If the. transaction is aborted at a remote
gite then you will only see 2091; if aborted at host then you will
gee 2092 and 2091.
*Action: 4dd rollback segment and retry the transaction.

5171 3.5 fetha n3e nsumesndu selu Nazidia Consistency 1ai1d

21n@19619317 3.5 1uM3 INSERT CAR foufios INSERT wiinaiudquanulng
- 2 o ) S A o qua . ) a a
i SAVEPOINT 4una1991ntiu INSERT Yoyadunesnliiin exception uda Tsautn 1in
A o g A ~ 124 o 2 o Y
SAVEPOINT (ilevunsuuanyuniaiouns INSERT CAR # lufiwinauguadairldiang
ANNYAADY (Constrain) NlszmaliihldiAa anudanaa

AA A a A &y A a A Ao 1) '
AFUNLIIUNIT AT UTF]HS@W@QﬁV\ﬂ?i NﬂWu?uN]ﬂHﬁ301ﬂ1%nﬁ1u1uL%uﬂ]i
9 1

aytlsennolsziriu eniimsnfsunladoyasznheiiing A23 3mane AnwugnAoed

Tu oos5ufia 221¥M1de SET TRANSACTION READ ONLY; (Wofloatumsasuiilasves
9/ i ]

doya Aignnszi Taensuusnduduszniefilszumansuuendu degiueg

9
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3.2.3 Isolation

o o 9 sy 9

Tunsdifudagniuuendunseiifudoyanuaz Isa (e190g1u table Heiunla)
[ o/ A o o ° 1 [~ 9 o A A o =1

N msiuusndu 1 nSensunsndu 2 oulvuriinoudez ldradns Mvdouiu uad1linmg
Y, ) - g -~ @ v Aa 9 Y A w ' I ¥ ]

uf ludoyadiiluTsa werdu nyuuensu nFenlylsa dunnas lumunseldldaundm

snsuiGendnouszsunuuandumsiz lu eesufa 9iinis ROW-LOCK aglu

pasuna lueey1¥in3H1 Dirty read

IX FROM USER STORE TX FROM USER GOLF 1

SQL> UPDATE STORE.CAR
2 SET NAME='CRV',TIYPE='SUV',BAND='HONDA® 5QL> UPDATE S5TORE.CAR
3 WHERE CAR LICENSE='XWXO83': 2 SET NRME='VISH®',6BAND='Toyote'
- 3 WHERE CAR LICENSE='XVXO029';
1 row updated. :

i
-

11 3.6 n fedha nusndu 2 limansedhaueaela

TX FROM USER STORE TX FROM USER GOLF 1

S5QL> UPDATE STORE.CAR
2 SET NMAME='VISH',SAMND='Toyota’
3 WHERE CAR LICENSE='HVX0E83';

SQL> COMMIT;

Commit complete.

1 r»ow updated.

sqLe> []

U1 3.64 2084 o NI uEnTU 1 Aewdia nsuerndy 2 Ssezmansaiauasld

3.2.4 Durability

2nAn03 1ABNIIU loop insert T01a 20000 uauile nonin 1dI19211NT reset OS
o A d' & 1 IS d' o d?
NUN I(NDNADDINARDUME boot OS al'ﬁll"l]zhﬂ'l‘i recovery journal {®NINTT startup DB YUN

X '
Tnifwudoya 20k row gn INSERT aea15191447
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BEGIN

FOR i IH 1..20000 LOOP
THSERT INTO temp VALUES (i, 'to bhe added later'}:
END LOOP:
COMMIT ;
EHD ;
Checking filesystems )
: clean, 5968,512512 files, 92885,512864 blocks
. recovering journal
: clean, 36-,1264224 files, 581398,1263182 blocks

: recovering journal
! clean, 134715-,767232 files, ?781378,767183 blocks

: recovering journal
: Clearing orphaned inode 229486 (uid=581, gid=581, wmode=B1B88648, size=0)
: clean, 447891489824 files, 1183681-1487695 blocks

: recovering jourmal

: clean, 33,255232 files, 13769,255824 blocks

310 3.7 MeehamdIu INSERT Yoya uay Yon1uvasz Boot OS Trial

@

QLA W =
33 ﬂﬂﬁﬂﬂﬂmﬁﬁlﬂﬂ ACID UBININHUB NV UHDAIS
3.3.1 Atomicity
3/
@ a Y @ e .. @ a [
nIUUINTUDase Humoandeenunuaula Atomicity IWIITNIIULBAFUBATE N
A @ & A A vooa o @ v o
Aonsuusndunielu jUuuuniEideindumainauuuuni unnduyos n13N1N1U
3/ ¥
YOINIIUUFAFUNENAUNTIHLFnTUDas e 1T T uaef i nTuLspFunanIzinams
< [ @ v a 4 a [ ] Y
Tsaufin  uAmadWTvoINTINLsATUDAsE N Aoulia  1d199AIBYINNIINARDIAT I
v ¥ []
Procedure TiIMIUUBATUB A5 agTuI Az [N uuanFundnFoanauusndudease o

=] o @ o A 3 = 1
Tyaudin Aliwadwivomsmusndudase i noulia udreglumsnw T

CREATE OR REPLACE PROCEDURE insert_into_t AS
pragma autohomous_transaction;

BEGIN

THSERT INTO t VALUES(99):

COMMTT ; SQLy select * from t;
END ;
/ no rows selected

BEGIN

INSERT INHTO t VALUES(-1):

insert_into_t;

ROLIBACK ; X
ERD; e
/ 99

SQL> x
1* gelect * from t©

51 3.8 61108119 Autonomous NIIUUBATU

k']
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3.3.2 Consistency

Tu ns1uuwnFudase aziinsnsirvaouniugniesdosdeyaludies nawn

¥ Qs =

F4
) o a v a a ]
AlUUA ﬂi?uu%ﬂ%uﬂﬁi%Uﬁ?m@ﬂﬁﬂﬂﬂﬂﬂﬂﬂaﬂg%&ﬂﬂﬂ?TNNﬂWﬁTﬂﬁuuﬁ:%%Tiauﬂﬂ

Y

v
ar

o o ¢ o ] v A LY (Y 1
nuusnFunanmesuni l¥fids Tsaulin nounendudase nauusndundnaz lign Ty

o
auyn

CREATE OR. FEPLACE PROCEDURE insert_car_only &S
pragma autonomous_transaction:
BEGTH
IHSERT IHTO STORE.CAR
VALUES ( 'AA4111','7','3851"','Zidan', 'BHNUW"') ?
COMMIT ;
EHD ;
/

PROCEDURE insert car_only Compiled.
BEGIN
IHSERT
IHTO store.car
VALUES [ 'ZZ2Z666', 'S5, 'Civic', ‘Zidan’', '"HONDA')

insert_car_only:;

THSERT

INTO store.enployees

VALUES ('S’ , 1Y, 'Jame ', '‘Borne’, '$alesperson’, '5555');
IHSERT

INTO store.employees
VALUES('7', '1', 'Michle', ‘Jackson', 'Salesgperson', t5555%);
COMMIT ;

EHD ;

Error report:

ORA-02091: Tsauiinnisiisonisuat

ORA-02281: Amsaudedofmuadonswdouamugnaad (STORE.CAR_EMP_FK) ‘L3WUADVED
ORA-06512: fl "STORE.INSERT CAR_ONLY™, USSHA 6

ORA-06512: A USSHA 7

02091, 00000 - ‘transaction rolled back”

511 3.9 70819 NIIUUBNTUBASE (Autonomous transaction) NHA ANURANA

¥
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BEGIH
INSERT
IMTO =ztore.car
VALUES { ' 43D, '"TOYO0TA', Ty
BROLLBACK
EXD
/

BEGIH
INSERT
IMTO =ztore.car
VARLUES{'TTT', 'HONDA', 9y

insert_car_only;

INSERT
IHTG store.eunployees
VRLUES ('3, 1, 'CEUIES', 'MEDT !, OO, '5555');
THSERT
INT0 store.enployees
VRLUES('T!', 1, '"HULE!® , 'SHINO', IO, S B
COMRALT ;
EHD ;

EMPLOYEE_ID [MANAGER_ID |[FIRST_NAME |LAST_NAME |TITLE |SALARY |

i (null) James Smith CEC 800000
2 1 Ron Johnson Sal.,. 600000
3 2 Fred Hobbs Sal.,. 150000
4 2 Susan Jones Sal... 500000
9 1 CRUIES MEDY XRARR 5555
7 1 HULK SHING XRXRX e

511 3.10 feena M3 Tsautin T4 NI UENFUBA S (Autonomous transaction)

14 (o4 o v Y
!!a?ﬂi]u!!"ﬂﬂﬁuﬁﬁﬂ‘ﬂN]Hﬂ’fﬂﬂ

3.3.3 Isolation

o w ¥

{ v o T o o
Tunsfinuaasnauuandunsziiudeyanuas row (@190g1u table 1HeafUATA)

v A
Yimssndu 1 wiensumndu 2 su'lnuiineufes Idnadniindeusuuddn
TunswmndundniimsGonldfeyaiignnsuusndusase (Autonomous transaction) AoN
fin 18114 (309 SET TRANSACTION ISOLATION LEVEL READ COMMITTED) i3
aunsafnualdnsuuandunanldliawsasiuailnild (Fos SET TRANSACTION

ISOLATION LEVEL SERIALIZABLE)



5QL> sert transaction isniatinon lewvel read committed;

Transaction set.

CBEATE OR REPLACE PROCEDURE insert car_only AS|
pragma autonomous_transaction:
BEGIH
THSERT
INTD store.car
VALUES ( 'A&R111', v, 13851, 'Zidan', 'BMIY) 2
THSERT
INTO =tore.employees
VALUES ('7', ', ‘Michle', 'Jackson', 'Salesperson’,
COMMIT;
EHD :

SQL»
DECLARE
v_detail VARCHARZ (10} :

BEGIN

insext car only;

SELECT CAR_LICENSE

INTO v_detail

FROM car:

DBMS CUTPUTI.PUT LINE (v detail);
10¥% END;

BAAITL

Wd om0l Q8 R R

o

w

PL/SQL procedure successfully complieted.

5171 3.11 20819 lelaaty 1a190 READ COMMITTED

'5555')

SQL>» set transaction isolation level serializable;

Transaction set.

SQL> DECLARE
v_deteil VARCHARZ (19}
BEGIN
insert_car only;
SELECT CAR LICENSE INIO v_detail
FROM car:
DEM5 OUTPUT.PUT_ LINE (v_detail):
COMMIT;
END;
9 J
DECLARE
"
ERROR at line 1:
ORR-01403: no date found
DRE-08512: at line 5

)

1w B a3 A o W

517 3.12 feda lelwady a0 SERIALZABLE

45
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v A ¢ o a a o d a

3.4 ANBI T neAINBISUT ARalNTa lunandumiaa IR

Tanresu noawmaisud nealnsa lundnswaionsufia (Multiversion Concurrency

o a 9/ d'w 1~ ) ~ & s/ d‘d = a
Control Oracle)aziansusmisvendaluiinis aouiia (Tlow) nie Joyanwelims aeulia
4 o § =~ a 1 Y
TuTsaudnidndiu dWelimsdszunanadoya sesufia sxfinisld Finauwaiuwes (System
. 4 VoA Al o

change number (SCNY) 1y Tnifauani 15 Tanea (Time stamp protocol) tliodeAaTd A 9

@

2 UMWz YouaN 3 SCN 1pen11M50 (WA SCN ¥d ALF AegUA 38

u L1

SELECT...
{SCN 10023)
10021
10021 Data Blocks Roliback Segment
e ™
0024 10008
10008
00 10021

i10011
l10021

% Scan Path

Y ] I a
5U% 3.13 M9FFnIUEITNVDS (SCN) Vo3 0951Aa

9

Statement-Level Read Consistency Oracle Database fILf)) Statement-Level Read

. A @ ' o & a A & @ A2 ¥ aa
Consistency LAUDADNITTUTIOININAANTIINNIT AT %xtﬂuﬂlay,a‘llmzmiuﬂu 9

a

3 A (=] A v Ao o o o
WIIERTUU AT "llzullllﬂuﬂ’lilﬂaﬂullﬂﬂ\‘l‘lﬂ"]‘luizﬂ'J']Q'Vlﬂ'la\?'ﬂ'l'ﬂi'luu"]fﬂ‘lfuﬂ'li

13

]
Ga)

Uszunana 775 sz1lszuranadoyaign noulia nouiEy A3 i
Transaction-Level Read Consistency Oracle Database 921 Transaction-Level Read
N I . A A 4 v 9 v .y 3/
Consistency Wy Option L‘wummﬁammu%n%umqmaejlu Serializable mode ﬁfl‘ll@lgﬁ
b A - o ' d = Y '
mwuﬂ‘wummnmmmiummumnw%z"lumummJaﬂuuﬂaﬂmmawagawmwmu

NFIULEN T
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M15199 3.1 lelaa®u 1arna Nlueosufa

) =~ a § a A =1 ;Y o
Read committed 111 default level Y99 DOIUAD LIAAT AT LM URANIZVDYANI

G

a 1 Y a d' A :/’ ) ) s
N7 ABUUA NDUHUT AT INTUU ('lﬁJGl‘lf NI TUUENY)

o o 4 a v { 2
Serializable NIUUFNTY TUDUAURNIZYDUANTINT ADUNA NOUNILISY

U

o v £ 2 . ¥ o @ o
NITULUENFU UAS ﬂ']ii’)']l!"'lli’)lqllﬁclﬂNﬂW\i msert m"lﬂmm:mmm

NIIULEAFY (Phantom Read)

Read Only n1uLsA¥Y 1fuve lanse INSERT , DELETE , UPDATE 1d

wazazou ldmnizdonaniinis aeula nou 1SN NIULENTU

U

I T ¥
Fausnles1dadeas 1il

SET TRANSACTION ISOLATION LEVEL READ COMMITTED;
SET TRANSACTION ISOLATION LEVEL SERIALIZABLE;

SET TRANSACTION READ ONLY;

ALTER SESSION SET ISOLATION _LEVEL = SERIALIZABLE;
ALTER SESSION SET ISOLATION _LEVEL = READ COMMITTED;

]
@ =

905 UAA 9z TM5ud ANuAANEIA maumiwmﬂmuﬂ"lwauam ADNNA H8991n7
ISUSERIALIZABLE ns1uumndulaudn miﬂw 3.14 fiofa anufanaIn W TuTiuAg
Tumssans anuAawaa gl

" aoudin Taoluividdasan tu
= T5audn udimsusadulvineain SAVEPOINT
B guq NIULBNTY

3.4.1 M3 LOCK 109 005ufia Tav su3udu voq oosufa tuszilunsien sz

Tsarfteseasumismaundengsuldnarensuusndudnzinisilanionineiioneuiia

E4
M300UANIIUUFNTU 1N 11TU
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15197 3.2 uaaIn1s LOCK luiuuaia

= ]
DML locks (data locks) flansaen fo@uva 1¥U miN,Tia

. =
DDL locks (dictionary locks) | flams Aenwauynsudeya, Yoyalaseaiiaueansn

=] v
Internal locks and latches Aomsaon Inseardrenieluvesgiudeya 19 Datafile

3.4.1.1 DML Locks
A o v ¥ A = v =y Y o
ﬂ'ﬁ']ﬂTii‘]J50\1ﬂ')13JQﬂG]'EN‘U'EN‘U’0Ham@uﬂ'ﬁ!‘lﬂﬂﬁ‘l}@y‘aWi@iﬁ]ﬂ'Ll‘HZﬂEJ user
4 o o A o as
Row Locks (TX) Lﬁf]i')ﬂJﬂTiﬂ'l\ﬂuu‘U‘U Row-level locks uaxﬂa'lmmu HaalvITy Lsfh
4 LY Y HAY Ao dy
AAUUAINUDAAIU
Y
A
Y = Y ty Y o A o o A W v
Pilﬂ]ﬂu‘ll@ig,ﬁvluﬂﬂﬁiﬂfj, THvD YA “VWI'N'I‘Hﬂ‘UIia @yINU gniIu

SELECT FOR UPDATE

-

A < Y

3 = Y Y = Y
- Adeudoya vzyediloudoyadu Naelile ADINT update row LAz
v
NANRBINY MU
3.4.1.2 Table Locks (TM)

3 =] A v o w =y o o o VA
z1tumsaon L‘W’a’ﬂmﬂumﬁﬂ DDL ‘luﬂlmzﬂuﬂﬁ‘ﬂ%‘ﬂumﬁﬁ DML ogine

v
=~

1 Y P Y A . = @ o @ o
vllI‘lT‘illﬂ'li!‘lJaEJuLlﬂaﬁjﬂiﬁﬂi'l\i‘ll'ﬂ\iﬂ'ﬁ'l\iﬁi@ view ”lwumzﬂmmucﬁﬂﬂvummmﬂu UV

a3 1iiplA1 9 INSERT, UPDATE, DELETE, SELECT FOR UPDATE itag LOCK TABLE

¥
LY

o > o v &
FUM5191Y Table lock U500 THuAMIADN IAMa18 mode A3l

row share (RS)

row exclusive (RX)

share (S)

share row exclusive (SRX)

exclusive (X)

o/ § g ° n’l’ 3
Y §9 NIIUUFNTU DUAIWITOTE 1ROVINT Locks Huv1L9 1A
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Lock Modes Permitted?
SQL Statement Mode of Tablelock RS RX S SRX X
SELECT.. .FROX table... none Y Y Y Y Y
INSERT INTO table ... RX Y Y N N N
UFDATE table ... RX Yy Y N N N
DELETE FROM table ... RX Y Y N N N
SELECT ... FROM table FOR UPDATE OF ... RS ) A G AN i N
LOCK TABLE table IN ROW SHARE MODE RS Y Y Y Y N
LOCK TABLE table IN ROW EXCLUSIVE MODE RX Y Y N N N
LOCK TASLE table IN SHARE MDDE S Y N Y N N
LOCK TABLE table IN SHARE ROW EXCLUSIVE MODE SRX Y N N N N
LOCX TASLE table IN EXCLUSIVE MODE X N N N N N

517 3.14 nans Tuuave table locks VoIUAAZAFA

{ =] ] - o @ 4 4 [
11307 3.14 9z1fiui19lin1s X-LOCK Table iissdadeniie e ldassy

MIMuUnNTouiu

U (¥ 9

3.5 naaey lelaatu 1aa ﬂ‘ljﬂﬂluﬂ1 Concurrency Control 4 Y9

loTaasu tarai 1 umsudu veq oo uAa Ao READ COMMITTED

3.5.1 Lost update Problem

Yy a v & ~ & 4 Vo o A

usuduFansaiuyutioziums 148149 SELECT ....... FOR UPDATE tWo#1n15
21U LNe sWan Ty 003 uAa 119219 Strict 2 - phase locking protocol 1uMIdan1s lagay
d d o Y s d o A v A qYo w
@naen seavwedlsa udd e15ed don sravuveIMITINlENTIULFNTY DU 1HA1TI SELECT

= Y B o A g ' a A 5] T °
FOR ... UPDATE ﬂ%%ﬂﬂx‘liﬂiﬂ‘ﬂi?ﬂll“ﬁﬂ‘lﬂﬂ‘ﬂ ann E‘Jg ADUUA 1D Tiau‘un ADUIIITNINIU

14
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A1319N 3.3 HaN1INAQDA Lost update problem

SELECT * FROM store.x
10
WHERE x#=1 FOR UPDATE;
SELECT * FROM store.x
WHERE x#=1 FOR UPDATE;
<< wait >>
UPDATE store.x
SET xqty=xqty+5
WHERE x#=1;
COMMIT; <<ready >> 15
UPDATE store.x
SET xqty=xqty-5 WHERE
x#=1;
COMMIT; 10

3.5.2 Uncommitted Dependency Problem
v o
1'% s [y s = =y v =
n155an138 Y1 Uncommitted Dependency 1 oosufia 14 y-ila adindenia
4 d < H o Y] 1 a & Y 4 ]
TsTanoaie Badon row #ins swanuazdalild aoulie  Fansmuugndudusela
g o YA ¢ [ A 9 3
A1N5090 Bnasn 1anea192 SNIANKIS SELECT ..... FOR UPDATE 920450 AN UL
o o o w o [} =4 1 1 9 a = o o ]
Fuifida Aenogilanfon Aoy uAdINIT SELECT 14 Tas 9031AA a2 11Aae1 osHu 1

v v Y ' = a @ o a & o
‘Ui’NEUEJial,ﬁiJﬂ‘}’i (ﬂmganau‘w ZLTUNTTULENBU) Tﬂ&lﬂﬁllﬂ UaaoIYU
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A1519% 3.4 7206130 3uAleyri1 Uncommitted Dependency U0 031Aa

UPDATE store.x SET

xqty=10 WHERE x#=1;

SELECT * FROM store.x
WHERE x#=1 FOR UPDATE;

<< wait >>

SELECT * FROM store.x
WHERE x#=1;
<<XQTY=0>>

Gl‘ffl‘i’llﬂislja version 1A

ROLLBACK;

Display <<< XQTY =0>>

COMMIT;

COMMIT;

M99 3.4 a2 S 19/ 1d9 SELECT.. FOR UPDATE i 191iuszifamssoe

% [ A ' o o g J Vo 2 o
Favzield 1ddeyangndeos uad1ddida SELECT Aszlddoyanesdu v hivum

= =] v Ao o o 4
N17 ABUUA W?@ Tiﬁll'ﬂﬂ VINIFTULEABUNNAN ﬁﬂfﬂiﬁ (317}

3.5.3 Inconsistent Analysis Problem

M13197 3.5 20614 lolasad 1a17a READ COMMITTED ufitfeyvindio 3, 4 afld

<<XQTY =0>>

SELECT xqty FROM store.x WHERE x#=1,;

UPDATE store.x SET xqty=10

WHERE x#=1;

COMMIT;
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A17197 3.5 s lelaady arna READ COMMITTED udileyvinde 3, 4 Tulel (o)

SELECT xqty FROM store.x WHERE x#=1;

<<XQTY =10>>

3.5.4 Phantom Phenomenon

o 1 H o3 o

adwiude 3 ua asuain UPDATE  1ilu INSERTIu Telanadu ana READ

4 4
cOMMITTED ' ldeinsadanmsilayvi 4o 3 uag 4 1Ams1e READ COMMITTED 1ugou
ygu 3/ d‘d a s A’ T d‘ o o o o Y ;’,' =<
IWerudoyaniins aouda srnnsnuandudulussnndimsnunduidaiou daiiss
#o41¥ ‘lolanasu 1ana SERIALIZABLE ileudilyvido 3, 4 ¥ vesufa azldna’ln ffad

y gy i 2 v o & v 2 g
nofsu  waheudyn WeFimnuusndumidanslunsuusnduiunszsudoya
o o e £y v a Y 1] :1’ & A A o A 9
nofu R SCN  eend1 SCN aowisy nauanFumniu Fuilelnsuusnguduud v
v = @ :II — P v A < A @

Foya uaz Aeudia Mondsrow iuezl SON finnna iievhmsnfasy Tolwadu ana

Y o o @ a :l kY o Ady
Llﬁfl‘vnﬂ'ﬁﬂﬂﬁ@\‘lﬂ'\ﬁ\ilﬂncﬁ']ulﬂwﬁﬂ\‘lu

d' (g v b4 v a
M1919N 3.6 AIDYN ﬂ15!lﬂ‘ﬂ€gﬂ1 Y9 3, 4 Y94 9971NA

SELECT xqty FROM store.x WHERE

x#=1;

<<XQTY=0>>

UPDATE store.x SET xqty=10

WHERE x#=1;

COMMIT;

SELECT xqty FROM store.x WHERE
x#=1;

<< XQTY =0>>
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M13197 3.660819 Msuiiieyr o 3, 4 ¥e o3 URA (AD)

SELECT xqty FROM store.x WHERE

x#=1;

<<XQTY =10>>

INSERT INTO store.x

VALUES ('7','20;

COMMIT;

SELECT xqty FROM store.x WHERE
x#=T7,

<<no rows selected >>

COMMIT;

SELECT xqty FROM store.x WHERE
X#=T,

<<XQTY=20>>

a1l oosufia 9214 y-la adn Aenns TusTanea Tumsuddayn do 1 uaz2 14
na'ln Fadesdu  Tumsudlymde 3 uay 4 lumsiSendada SELECT tiu oz liiianms
o 5 Ty a 3 T kY o @ 1 kY v a
Son  Juuazezlifaauzaoufatumszamisosiudeyaninessu 1nld udezida
®ndon seauwvdlya Wolif1de INSERT, DELETE, UPDATE, SELECT.. FOR UPDATE
ISOLATION LEVEL READ COMMITTED ufiileynindo 1,2 18 ud liamnsaudilywide 3,4

18ua ToTaadu iaiva SERIALIZABLE viuudilymldynde

3.6 MInTIvaeUUsTANEMNMGS toafmea
Ty posuRa NATUMFURARILDE @19 9 1S1AINTAIINITATIVARU IANMIF 1o

H E 4 T
Aawea M1 ldiy Juszanimnua lvu Taeldmidueadouea lugluuy EXPLAIN PLAN

v
@ a

FOR <fdaoanaea > lag<dideeafauen > fAe Mdveadiuen filsidesnsy

v 9

a a 1y ~ o ° @ o v o
UszAnsam uaneuforainiseldsrdedauuld sezdesadearsedmsSununadws
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auvunou TasluTWainef<ORACLE HOME>\rdbms\admin 93 10a%071 “utlxplan.sql” ¥4

o o o = o 1Y Prgn 1 v o a

inufde wanuea dinsuadieasei¥edn “PLAN_TABLE” 10113 1is15umide oafin

v v 1 ' H
wea e a19m1519 PLAN TABLE lu svduud fisideamslgiumdaeadiea fisiay
v ¥ 1

qilszaniam minfuloademsads narfus1de EXPLAIN PLAN d1uuu oz i1
P o & < P 4 v &

HadWsoz 15 (ns1zwadnwsazgninu 131ua1519PLAN TABLE) #1128 15192 gRadns

Uszdniaiw 118 dveaduoahnogiul Wa<ORACLE_HOME>\ora92\rdbms\admin\

utlxplp.sql 130 utlxpls.sql 1un159 309199214 SELECT * FROM PLAN_TABLE ORDER

v
v Ao

BY TIMESTAMP DESC d$ugiasi 18 Tﬂa@mwwﬁﬁwu 9 (IN512NAATINTU EXPLAIN
FOR suflumsitudoyaaimsail mliTidoyavesdds oadauea i odéae) lunsdld
Foamsiuwadns13lua1s198ui 119 PLAN TABLE  aewisonrld Taeadremisis
PLAN TABLE lu¥eduen'l3 udiads EXPLAIN PLAN FOR 1¥l¥daiiu EXPLAIN
PLAN INTO <¥871319> FOR <f1dq ioafiatien >

R REANGAT

SQL> CONN sys/password AS SYSDBA
Connected
SQL> @$ORACLE HOME/rdbms/admin/utlxplan.sql
SQL> GRANT ALL ON sys.plan_table TO public;
SQL> CREATE PUBLIC SYNONYM plan_table FOR sys.plan_table;
SQL> EXPLAIN PLAN FOR
2 SELECT *
3 FROM empe, deptd
4 WHERE e.deptno = d.deptno
5 AND e.ename = 'SMITH',

Explained.
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SQL> @SORACLE_HOME/rdbms/admin/utlxpls.sql

Plan Table

| SELECT STATEMENT i i i i
| NESTED LOOPS i ! ! !
{  TABLE ACCESS FULL |EMP ! f ]
E | i | s
! ! | t

TABLE ACCESS BY INDEX RO|DEP® ‘
INDEX UNIQUE SCAN | PK_DEPT :

B rows selected.

517 3.15 uaaIn1s EXPLAIN

el ge . =Y ' Y o a o
OPTIMIZER_MODE Initialization Parameter iilusinonioz 14 0o1/a luwes w1

o

Y Ao ) o LYK AT dy
!ﬁu'ﬂ'lﬁ'ﬂﬂ‘ﬂq@ﬁ'lﬁ5‘UWaaW'ﬁ!!‘U‘U1ﬂ Tﬂﬁlllﬂ'l U
™ A k2 Ao o o [ (3 3 aan
ALL ROWS AW UTUNWNANTAT N TURNAANTNINUUA Tﬂﬁlﬂ]iﬁl%ﬁﬂﬂn'l
AUV
& Y Ao 5w £ A
n FIRST ROWS n 19 ﬂTiﬁTLﬁuﬂ'NVlﬂqu@]fﬂﬁiU n row WINHIn AD

1,10,100,1000 lag

Voo ¥
= Y @

msl¥adauIgiuia FIRST ROWS AsmilFasnineideaianualumsnudunia

d U Tae 4 Heuristics au1saut/asun11a lagldf1d9 ALTER ~ SESSION  SET

OPTIMIZER_MODE = FIRST ROWS_1; $1luainalalifimsifiuada (INDEX) 8oud Ly
% 2 vy e kA A g

woi  Aezlddoyanieluszugu $1uun13909 Data block  VDIMT 1YY (LT

]

alsznaminn 1 uana

% Y K Y . °
3.7 @UMIMTUIDIUdYA (Access Paths for the Query Optimizer)
A an ' v 9 & Aas ' o &
Ao3sMIaNg lumsaurmaeyalugiudeya 51750130199 Al
3.7.1 Full Table Scan
A » o Y o ¥ ' vy v
fomse Tsananualu mawdnidoyaluudaz Tsaunseeld d1sa
p A A A 2 a o o ' ' [
Ange mudou ludlolins auAuUNIATN BT UAR 32NINT 9LMNITOIUUARTLADNUT
o o @ & o Y 9 = P 44 ° =
(Hudidy Fearursosivualdadiiseldoiufiaznvaenlasdinuan
] Ed 3
DB_FILE MULTIBLOCK_READ COUNT  Famisaunuviensiesziiadulunsdianeg
o iy
fano 11l

® 33 index
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u A o = o t oA dy 3 K[ 9 [ < 9/
Weseld luwesanin A3 T Whidsdeyavuialuglu msefeglems
kT
msaunudoyaninggi
n A = < f o o
1ion15 19NV UIAEBNAIRIUIULADN
DB_FILE MULTIBLOCK_READ COUNT

3.7.2 RowID Scan

o

<l ° oA . 14 9 £ = Y <2
RowID vziludiszydunisiegueslsa luudendeyadeazisnnlumsivids

Y o

Y = Y o z o 1l
‘llaiquaiiam&l’.l LWiwgllﬂ‘Vlu‘Vl’J’l T’iauugﬂ!ﬂﬂﬂgﬂqﬂuiuﬂNﬂ’lﬂm‘W

3.7.3 Index Scan

@

7915 AUNY Index VYOI ADAY A1) NNYITRIAY A2

ol

3.7.3.1 Index Unique Scans
=y d' T =) QI o 1 d! o/ Q'I d‘d
ADN1T TLUNU Index mmclmmwaawmm 1 Tiﬂ“ﬁﬂ%%iﬂﬂﬂﬂ'ﬁﬁllﬂuﬂ@au ny
. . . 4 a <
Primary key, Unique Constraint 9 DOIUAALIAY Index UL B-Tree

3.7.3.2 Index Range Scans
& ~ q‘/ d' = dg’ Y Y d' o o ] = Y
Aons@n lUninavulumsdumdeya Taefinadniorsey azgniSvaties ]y

] a 4 9 A < A 4’1 Y o o v
110 ¥9801a luiras92 14 Index Rang Scan ioiuinSou lviiulinadns va1s Row 1ru

AoaN = 10’
Aeay > 10

AOAY like ‘ABC%’

3.7.3.3 Index Range Scans Descending

A&107 Index Range Scan udvzimsBewadnionuinluniteslasialy
wEns Bosdrdudeyarzisvsoiniioelifuin $19214 Index Range Scan U Index Range
Scans Descending 9214 Tunsdingesnisradng uuvunliilos

3.7.3.4 Index Skip Scans
[ 3 9 ]
8015149 Subindex o3 pody Wuq Fudlumaivlszdniawlumsaunu

wuin1519 emp(sex,id) 4% index (sex,emp_id) FI927) Logical subindex R M,F Taglumse
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('F"98)

('F"100)
('F"102)
(F"104)
('M',101)
('M",103)

('M',105)

H F Loval 1

<103 »>=103 <103 =»=103 Lovel 2

3 U1 3.16 Logical Subindex

SELECT *
FROM employees

WHERE employee_id = 101;

4 @ a A yd a 4 1 1 1 o
@o1dsy A5 Hoeldluwesaz 1y Scan emp_id ADU 1A Scan A1 luH v

M NoULAIADEANAIY F

a al d
3.8 MInaaed ﬂ?%@)@)‘l]ﬂ"llllc'ﬂﬂi

14
v A

HANTZNUIINMT Projection  MILADN MAAWSYDIREAY  Huliwansznudy

a a a A " o y . . 'l g
Uszaniamlums Adweauaismsiz duswos Tasldneaudill unique index oguditiu
a 10 o 1 o { v . . g a
aaﬂﬂ"lmcuaﬁ"'lnwﬂué’fm Access fI1TN me’ﬁﬁﬂﬁ select DA ﬁ'll!ﬁ unique index HU oola

Y A A o o Y A A dy
"lmqfawm"lﬂmmu AT 1UND Access ﬂTi']\ile]‘H']ﬂ']ﬂ?JU‘V]']clﬂlﬂﬂ cost INUUYU
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SELECT p.pres_name, p.state_born, m.nr_children

FROM president p, pres_marriage m

WHERE m.pres_name = p.pres_name;

QPERATION | OBJECT_NAME OPTIONS :COST
w @ SELECT STATEMENT 6
w P4 MERGE JOIN 6
w [E} TABLE ACCESS PRESIDENT BY INDEX ROWID 2
i INDEX PRES_PK FULL SCAR 1
v 4 SORT a]] 4
% (s Access Predicates
M.PRES_NAME=P PRES_NAME
w (3% Filter Predicates
M_.PRES_NAME=P.PRES_MAME
S TABLE ACCESS PRES_MARRIAGE FULL 3

511 3.17 M3 SELECT nedw 1111# Unique Index

11319 3.17 921Ul Aod p.state_born 71111 index #1140 TABLE ACCESS
7 PRESIDENT 3uuiagi} COST dlu 6

SELECT p.pres_name, m.nr_children
FROM president p, pres_marriage m

WHERE m.pres_name = p.pres_name;

OPERATION | OBJECT_NAME | OPTIONS | COST
w # SELECT STATEMENT 3
w7 P} NESTED LOOPS 3
BE TABLE ACCESS PRES_MARRIAGE FULL 3
v & INDEX PRES_PK UNIQUE SCAN o
¥ (s Access Predicates
M.PRES_NAME=P.PRES_MAME
511 3.18u@AIn15 SELECT nod¥ i Unique Index

91317 3.18 92iud 1ioan nodw p.statc_bom von nl¥an TABLE ACCESS #
PRESIDENT a4'1d Tngazidlu INDEX SCAN 1371 daiudesisan COST aeld uaziilosnn

4 dy:{ o Y ] [] o rd a J =2 3/
m3vest! difumsideyadiulnavesmsianinssesioodd luees 3919 nested loop
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= A~ 9 o < qq.:,' = o o [
n1stlaeu plan Lili)ilﬂ'l’ial% index MIIANMTIAUADAUUTAANVAIAYADAY

3
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f108139 1
SELECT a.pres_name , b.year_inaugurated

FROM admin_pr_vp a, administration b

WHERE a.admin_nr = b.admin_ny;

OPERATION OBJECT_MAME OPTIONS | COST
w @5 SELECT STATEMENT
v [ HASH JOIN
¥ (i Access Predicates

=~

e}

AADMIN_NR...
FF] TABLE ACCESS ADMIN_PR_VP FULL 3
EF} TABLE ACCESS ADMINISTRATION  FULL 3

517 3.19 fheehe A5 MilviHa hash join

(110999 IMTLAY primary index 1AL ADEY ADMIN_PR_VR.ADMIN NR taz1d
A5 By M ldeodd luwefidou T 14 dumedy ududenl¥myvesnl LuY merge join W

I cost anae uaztite1an Yoyadsuliun 399114 cost A1any HaRen

[

COPERATION { OBJECT_MAME | OPTIONS {COST
w dF SELECT STATEMENT &
w || MERGE JOIN &
w [EE TABLE ACCESS ADMIN_PR_VP BY INDEXR... 2
4 INDEX ADMIN_* FULL SCAN 1
¥ 4F SORT Joiw 4
w (3t Access Predicates
AADMIN_NR=B.ADMIMN_NR
= (¥ Filter Predicates
AADMIN_NR=EADMIN_NR
EE} TABLE ACCESS ADMINISTRATION FULL 3

gﬂ‘ﬁ 3.20 foed plan Ny merge join
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SELECT p.pres_name , a.vice_pres_name
FROM president p, admin_pr_vp a
WHERE p.pres_name = a.pres_name
AND p.party ='Republican’;

OPERATION | OBJECT_MAME (OPTIONS
¥ & SELECT STATEMENT
w P MERGE JOIN

pe
25

¥ [ TABLE ACCESS PRESIDENT BY INDEX ROWID
v (OW Filter Predicates '
P.PARTY="Republican’
i INDEX PRES_PK FULL SCAN
v & SORT oI
¥ (Ot Access Predicates
P.PRES_NAME=A PRES_NAME
v Gﬁ' Filter Predicates
P.PRES_NAME=A PRES_NAME
=Fl TABLE ACCESS ADMIN_PR_VFP FULL
5171 3.21 Plan (iiolai3imst#y index
OPERATION OBJECT_NAME s OPTIONS

w @B SELECT STATEMENT
v P HASH JOIN
¥ (3t Access Predicates
P.PRES_NAME=A PRES_NAME
| TABLE ACCESS PRESIDENT BY INDEX ROWID
4} INDEX PRES_PARTY RANGE SCAN
w () Access Predicates
P.PARTY="Republican’
EH} TABLE ACCESS ADMIN_PR_VP FULL

= A A a <
51/ 3.22 Plan 1i03im5t#% index AOAN party
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COsT
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(1oTN154A% index ¥ ABAN party UATUITINUI AT scan index VB

{ = ] v .. 1 =4 1
PRES_PK 11/861910 full scan 111 range scan uaz laifin13 sort Yoyaneu join uaszmum
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A108197 plan Y94 Correlated Subqueries
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SELECT sx.sname FROM s sx WHERE NOT EXISTS
(SELECT * FROM p px WHERE NOT EXISTS

( SELECT * FROM sp spx WHERE spx.s#=sx.s# AND spx.p#=px.p# ));

OPERATION | OBJECT_NAME | OPTIONS [ COST
¥ @ SELECT STATEMENT 8

v # FILTER
¥ (¥ Filter Predicates
IS MULL
F] TABLE ACCESS S FULL
v @ FILTER
v (% Filter Predicates
IS NULL
£ INDEX P_PK FAST FULL SCAN 2
INDEX SP_PK UNIQUE SCAN 1
% (i Access Predicates
F J\ AND
SPX.5#=:81
SPX.P#=B2

[P

g‘dﬁ 3.23 fi70814 Plan ¥04 Correlated Subqueries
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i ad ¢
3.9.2 u¥s 1551105 (Shared server)
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w50 Taomsud 1v' WS SORACLE _HOME/metwork/admin/listener.ora Taslis1azidenasil

SID LIST LISTENER =
(SID_LIST =
(SID_DESC =
(GLOBAL_DBNAME = shared_db)
(SID_NAME = oracle)
(ORACLE _HOME = /u01/app/oracle/product/11.1.0/db_1)
)
(SID_DESC =
(GLOBAL DBNAME = dedicate_db)
(SID_NAME = oracle)
(ORACLE _HOME = /u01/app/oracle/product/11.1.0/db_1)

4
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msadrauuiasesyamsadie muluwesaaiuauisaadald lauld program §

netca 30 1ud 1 118 o soR4 CLE _HOME/network/admin/tnsnames.ora

ORACLE =

(DESCRIPTION =
(ADDRESS = (PROTOCOL = TCP)(HOST = localhost.localdomain)
(PORT = 1521))

(CONNECT _DATA =
(SERVER = DEDICATED)
(SERVICE_NAME = oracle) )
(

DEDICATE DB =
(DESCRIPTION =

(ADDRESS_LIST =
(ADDRESS = (PROTOCOL = TCP)(HOST = localhost)
(PORT = 1521))

(LOAD BALANCE = yes)

(

(CONNECT DATA =

(SERVER = POOLED)
(SERVICE_NAME = oracle) )
(

SHARED DB =
(DESCRIPTION =
(ADDRESS_LIST =

(ADDRESS = (PROTOCOL = TCP)(HOST = localhost.localdomain)
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(PORT = 1521))

(LOAD BALANCE =yes) )
(CONNECT DATA =

(SID = oracle)

(SERVER = SHARED)) )
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- SHARED_SERVERS=5
-  MAX SHARED SERVERS=20
-  MAX DEPATCHERS=10

- DEPATCHER=(protocol=TCP)(disp=5)(con=200)(sess=200)(serv=

shared _db)
3.10.2 Configuring Database Resident connection pooling
nsifaldauaeundy wds fui114Tau1df1d9 EXECUTE
DBMS_CONNECTION POOL.START POOL(); Tun1sialdan uaz arursoud lv

Ws1inese1aq Tael¥f1d1 EXECUTE DBMS CONNECTION POOL.ALTER PARAM
(" PARA’,*); 115157003 @iwqﬁﬁnﬂuﬁﬁqﬁy
31021 MINSIZE Aodmau Twsiradigalu pool (RuSudumiiy 4)
31022 MAXSIZE fosruauTnsmanniigalu pool (Rusudusiy 40)
31023 INCRSIZE AosnnuTnswafimviuludazaduile process 1]
fisaelHuSMs user (MGuAUTIAY 3)
3.102.4 INACTIVITY TIMEOUT #o nanlumsseriteri Tnsesa il 1ad
M aduanle uazdiansoguiivenstiauved pool 14
Tagl 77 A9 ot
- DBA_CPOOL_INFO tfiusitazidealumsimuaniaisnves
pool
- VSCPOOL_STATS ihuaaams1#aua1eued pool
‘lums‘nﬂamﬁmsﬁmuﬂfhdwqﬁqﬁy
MINSIZE =10
MAXSIZE =50
INCRSIZE = 2

INACTIVITY TIMEOUT = 60
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CREATE USER jward

IDENTIFIED BY password

DEFAULT tmyaad)sw data_ts

QUOTA 100M ON test_ts

QUOTA 500K ON data_ts

TEMPORARY tmiiaai1/se temp_ts

PROFILE clerk;

GRANT CREATE SESSION TO jward;
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Passwords hashed using the Secure Hash Algorithm (SHA) cryptographic hash

1
v a2

function SHA-1 Aemsiiguiainuvesdldlasnisasrndeusiadioy

4 v - v o w.ruy’
ﬂ'lElclﬂﬂ'l‘iﬂi’J%ﬁa‘Uiﬂ’CT‘V]!JJuﬂ’llﬁﬂﬂ?clﬂfgllﬁzi]"lu'r]u"ll@\i‘i‘ﬁﬁﬂu'lﬂ 160

bit 915 14 SHA-1 3z 19 ldnnuilasaneianin
3.14.3 HAPIUNISAITHAE Y
:: L] 5 = UV V) 1 a a td' 9 o q‘) a
Tumsaesiatiuazia1dnys lWiHY 30 61 uazisiausonee lemdaeanoa Tu

o
ABDUN

CREATE USER 1139 ALTER USER %1

CREATE USER psmith IDENTIFIED BY password,

GRANT CREATE SESSION TO psmith IDENTIFIED BY password;

CREATE DATABASE USER psmith IDENTIFIED BY password;

CREATE DATABASE LINK AUTHENTICATED BY psmith IDENTIFIED BY

password,
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CONNECT / AS SYSDBA

Enter password: password

Connected.

SELECT d.username, u.account_status

FROM DBA _USERS WITH DEFPWD d, dba_users u

WHERE d.username = u.username

ORDER BY 2,1;
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Parameter Default Setting Description
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ALTER PROFILE prof
FAILED LOGIN_ATTEMPTS 10
PASSWORD _LOCK_TIME I;
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CREATE PROFILE prof LIMIT
FAILED LOGIN _ATTEMPTS 10
PASSWORD _LOCK_TIME 30;
ALTER USER johndoe PROFILE prof;
ALTER USER johndoe ACCOUNT UNLOCK;
ALTER USER susan ACCOUNT LOCK;
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Tasns damwisilines 2 dfle PASSWORD REUSE TIME @
PASSWORD REUSE_MAX
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Parameter Name Description and Use
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CREATE PROFILE prof LIMIT
FAILED LOGIN _ATTEMPTS 4
PASSWORD_LOCK_TIME 30
PASSWORD _LIFE_TIME 180;

ALTER USER johndoe PROFILE prof;
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CREATE PROFILE prof LIMIT
FAILED LOGIN ATTEMPTS 4
PASSWORD_LOCK_TIME 30
PASSWORD_LIFE_TIME 90
PASSWORD_GRACE_TIME 3;

ALTER USER johndoe PROFILE prof;
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3.15 Configuring Auditing
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3.15.2 ¥HAUDI00AN
3.15.2.1 Auditing SQL Statements
AomsnsnapunnyavestIdaeanuea MdeN 0AANINTATIVDL
1 A A a o ° 1 = o [} a 1
IR azFIATAEIT0INUNINTEMIVDAaLdolFu (YU AUDIT TABLE N13ADEAAAINLADE
o o Ay ~ o o w yq v a A vq ¥
#1dfa DDL #ilignaulenn table 151munsofivzdmuamidivesd1ifioz ooan nieyndly
=
Tugudoyadn 1@
3.15.2.2 Auditing Privileges
A A . ° a v a g aa ' AL Y] Y
A0MITT audit  HIMIATIAOWAIINY Faunuwsdar AT ldnsany ms
o M & a a \
A5¥¥1 1¥U AUDIT CREATE TABLE %4w531av 00Anziinis focused M1ANTI AN
oo Tnsfitgymsoons UAazriauoInNsnseil ImuITafzimua WSiavooAnae 7
o s ’ Yq ¢ A Jq 9k b <y ¥
zims voanlundazdlinseynd 14 lugudoyanld
3.15.2.3 Auditing Schema Objects
A o @ a =Y 1 a0y d = g 1
Apmsszymdenazesdn luudas aNU1BDLIAAAIYU AUDIT SELECT ON
=1 ¥ (=1 = a a t - o w v -~ g
employee 3111 1A aN10BVIRIADDANAY AL TTYUADLYUAVDIMTIUULAGY TRV DDUIIA
i SELECT uazazgn lul 1¥dunnd 14 lugudoya
3.15.2.4 Auditing SQL Statements and Privileges in a MultitierEnvironment
a [~ @
Aemsion ooda  lldseTeanilunsiludinarsvesldsunsy  Tums
a3579a0UIN laaou
3.15.2.5 Auditing Network Activity
A a Y a AN oy ¥ a 2 a A Y a
Aon15epan Toranand 1 laamanalu Wiaa TusTansaniovoranain
g & 4
meluindnawes
3.15.2.6 Using Fine-Grained Auditing to Monitor Specitfic Activities
A a o A =) a Y =K o v
ApMonAn TLAUTN azBeauniiga MIUDWoYALAaTMINTEIINOYUU
Y & o ' % i o
apumuly Yauiludaia 1vu  value > 1,000,000 Wumsndansenasuilaslu aodu
3.15.3 M3a519mMITuNnMINsEMve9 Audit
A A o 2 o A vq ¥ o & A do = 3 Y a o B
Wefimniufinnsnszianandldasedniu dentuines luiuarhdnduus
a oA v Y a . . A = 4 '3 d
mifiasenin aduUTe0AMIa (Database audit trail) 13001 1if L 131U lWaves Tewlesisdu
a =4 1 @ ) 3 a . . .
Famu Fonn Tewesisdu Faniv ooaamsa (Operation System audit trail)
& g a
Taesia11) auditing uiiailu 3 viiafo
3.15.3.1 Standard auditing 32 1¥fUMIATIVEDUAUMIN PAAIBA, WINAD
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3.15.3.2 Fine-grained auditing w19 fine-grained "7]%@11! M3nsERIn
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UITTY LBU NITNTTMIUUFIUVDY AN TDININUNITNTS Wuau
3.153.3 Administrator auditing 921970 administrator 310502 15904
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administrator 14 1ug1udoya
3.154 MIUIITIAMS ﬂ]ﬁ]l‘Uﬁ Audti Trail
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Hulua1519 SYS.AUDS uaz SYSFGA_LOGS TuTasaa319ued SYS upaz mAuud a1a1 an
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A15199 3.9 ANNATIVDIDDANTZ W M nuFeoAmNIanulelest

Fad 0oAN (MIa

rail “In Operating System Audit Trail?

(*) Bind values used for the SQL statement, if any | Footnote 1

(*) SQL text (the SQL text that triggered the Footnote 1
auditing)

Completion code of the operation Yes
Database user name (DATABASE USER) Yes

Date and time stamp in UTC (Coordinated No

Universal Time) format

Distinguished name Yes
Global User unique ID No
Instance number No
Name of the schema object accessed Yes
Operating system login user name (CLIENT Yes
USER)

Operation performed or attempted (ACTION) Yes

Process number Footnote 2
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DataPopulatedmDatabaseAudltTrall S ;" In OperatingSystem Audit Tfail?
Proxy Séssior; audin ID — | ] No

SCN (system change number) for the SQL No

statements

Session identifier Yes

System privileges used (PRIVILEGE) Yes

Terminal identifier Yes

NIULAATU ID No

F3msnavu oofnda i 1ifulua1sie SYS.AUDS Wi lasade 11il
3.15.4.1 a$1981¥ Ml uves Tutorial

3 = A 2 4 Aa ad
a) nonou WTlu ymaes SYS laslanTilu AS SYSDBA

sqlplus "SYS/AS SYSDBA"
Enter password: password

Connected.

b a¥redld

GRANT CREATE SESSION TO smith IDENTIFIED BY password,

3
[

¢) woudnsINud1¥4o smith

u

GRANT SELECT, INSERT, UPDATE, DELETE ON AUDS$ TO smith;

GRANT SELECT ON DBA_AUDIT TRAIL TO smith;

v
o a o o w 1
d) “VHﬂﬁWlJWﬂ’Olllﬂuﬂ111ﬁ1ﬂ1]5fl}1\161\1ﬁ

col username format al(

col action_name format al3
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col owner format a7

col obj_name format al(0

3.15.4.2 $1n15iTla 00fn 11z TRUNCATE 1¥Aua1514 SYS.AUDS Tagld

3 3/
@ A

AT IRl

AUDIT SELECT ON AUDS$ BY ACCESS;
TRUNCATE TABLE AUDS;

3.15.4.3 9oan MsUfiauazmInszivedls

a) Aage laed19¥e smith

CONNECT smith
Enter password: password

Connected.

@

) 3
b l¥fdedail

SELECT COUNT(*) FROM SYS.AUDS;

COUNT(®

@

o) ldfde SELECT nail

SELECT USERNAME, ACTION NAME, OWNER, OBJ_NAME FROM
DBA_AUDIT TRAIL

WHERE ACTION NOT IN(100, 101);

USERNAME ACTION NAME OWNER OBJ NAME

SMITH  SELECT SYS 4UDS
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Fudumsuaaslfiiumslddrda SELECT  v09f19%0 smith v
DBA_AUDIT TRAIL $9¢uaasfaiin1s1a SYS.AUDS ihveg

4 Hnsl¥f1da UPDATE Uum1519 SYS.AUDS @ail

UPDATE SYS.AUDS$ SET USERID = 0;

3 rows updated.

A o o A A A Y Y v &
e) mmimwﬂuﬂﬂu‘ﬂ SELECTﬂﬂﬂuﬂﬂ’luﬂ’llla?ﬂzqﬂﬂﬁﬁWﬁ

[} 1 £
MlFeulldedl

SELECT USERNAME, ACTION NAME, OWNER, OBJ_NAME
FROM DBA_AUDIT TRAIL
WHERE ACTION NOT IN (100, 101);

USERNAME ACTION _NAME OWNER OBJ_NAME

0 SELECT SYS AUDS
0 SELECT SYS AUDS$

SMITH  UPDATE SYS AUDS$

g o o o VA .
15792 UIIN1T 1 SYS.AUDS 92¥imsTuiinmsnss fiveed 15%e smith

f) 111M3 Delete rows 31NA1519 SYS.AUDS

DELETE FROM SYS.AUDS;

4 rows deleted.

£ i ] ¥
) w3 SELECT $19nsouay lanannlaeuludail

SELECT USERNAME, ACTION_NAME, OWNER, OBJ_NAME
FROM DBA_AUDIT TRAIL

WHERE ACTION NOT IN (100, 101);

USERNAME ACTION_NAME OWNER OBJ_NAME
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SMITH  UPDATE SYS AUD$

SMITH DELETE SYS AUDS$

3.154.4 ﬁ’]ﬂ'\i!ftﬂd?uﬂizﬂﬂ‘lﬁh\i%ﬂ\‘l Tutorial 890

a) Annalaodlddo SYS AS SYSDBA

CONNECT SYS/AS SYSDBA

Enter password: password

b) 111115 Remove auditing 88N31NAN1519 SYS.AUDS

NOAUDIT SELECT, INSERT, UPDATE, DELETE ON AUDS;

¢) Drop user smith

DROP USER smith;

3.15.5 M31% Default Audting for Security-Relevant SQL Statement and Privileges
] ¥ v & VA A o g4 v ' Aq v
pnmfimadgiudeyatuinnduielimsdsunaougudeyan immnsoily
= Y 4 a a I~
DBCA lumsiilansotla default security setting @4 oosuAa azilald iy default a3
(1@ default security setting Oracle audits 92NN audit security-relevant SQL statements and
. . [ ° I~ .
privileges Lazaziimssmua AUDIT TRATL 1#iiu DB #1 Oracle Database audits

T
° o

#7199 AUDIT ROLE SQL 71y Default sl

ALTER ANY PROCEDURE | CREATE ANY JOB DROP ANY TABLE
ALTER ANY TABLE CREATE ANY LIBRARY DROP PROFILE
ALTER DATABASE CREATE ANY DROP USER
PROCEDURE
ALTER PROFILE CREATE ANY TABLE EXEMPT ACCESS POLICY
AUDIT ROLE BY ACCESS CREATE EXTERNAL JOB GRANT ANY OBJECT
PRIVILEGE
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ALTER SYSTEM CREATE PUBLIC GRANT ANY PRIVILEGE
DATABASE LINK

ALTER USER CREATE SESSION GRANT ANY ROLE

AUDIT SYSTEM CREATE USER

AUDIT SYSTEM BY DROP ANY PROCEDURE

ACCESS

]
°_ @

903 UAR MAULE M3 audit YA Privilegs  uazynidenogdauumns 1y
fMde BY ACCESS
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pofe Loz Tueoan Tun1san1s ooAn 1390199 1% Enterprise Manager Database Control i
4
14
= A ey ° d a
3.16.1 nsitlansetanmisiaim ves maumsavennnsa
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AMdURBIMINMIAMUAR LT AUDIT_TRAIL neuuazanil laggmiuggua

b4 b4
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gudoya N159A1vedRLls AUDIT TRAIL vuiinuuey s ladaadail

SHOW PARAMETERS AUDIT TRAIL

NAME TYPE VALUE

audit_trail string DB
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sqlplus "SYS/AS SYSDBA"

Enter password: password
Connected.

SOL> ALTER SYSTEM SET AUDIT TRAIL=DB, EXTENDED SCOPE=SPFILE;
System altered.

SQL> CONNECT SYS/AS SYSOPER
Enter password: password
Connected.

SQL> SHUTDOWN;

Database closed.

Database dismounted.

ORACLE instance shut down.

SQL> STARTUP;

ORACLE instance started.

#1081 U

AUDIT SELECT TABLE, UPDATE TABLE, DELETE TABLE

BY jward, jane,

o

o o 9 9 a a oo v d"
TumsnaunuanosmssnEanms 'E]'E]ﬂﬂﬂ‘ﬂ'lvlﬂ JU

NOAUDIT SELECT TABLE, UPDATE TABLE, DELETE TABLE

BY jward, jane;

w = &Y s ‘d' = [ d"
Hazdell DOUTUDUDNAIU
BY SESSION/BY ACCESS
BY SESSION a¢#n1sooanlunouusninszii lneasanusadu

BY ACCESS 221111509f0 )N MInseiuazn9 namimInszidag
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A10819 1Y

AUDIT SELECT TABLE, UPDATE TABLE, DELETE TABLE

BY SESSION;

y o o a ] o @ 1 Ao o d 1o o
uazuenvniudusdaiinisesan ludiuvesiidedney fAmduSaas hidusald

9 3 o n'l o Aﬂs’d
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WHENEVER SUCCESSFUL ADMITHIMT pRARRITINNIZIIA S

WHENEVER NOT SUCCESSFUL fionmsviins oodaasidennssilidusa

ADE 1Y

AUDIT SELECT UPDATE TABLE, DELETE TABLE

WHENEVER NOT SUCCESSFUL;
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DELETE FROM SYS.AUDS;

@

A Y A dy Yo A
‘H‘J’t']ﬂWﬂﬂﬂQﬂ'ﬁﬁ‘U'ﬂﬁSuﬂ'ﬁNﬂqﬂ U

DELETE FROM SYS.AUD3

WHERE obj$name='EMP";

3.17 P9 auditing SQL Statements
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% DDL dianiiu A106191%u AUDIT TABLE 9211M300A0%)A1T4
CREATE 1tag DROP TABLE
= DMLANEIU §19819151 AUDIT SELECT TABLE 22¥1m380aa 9

e
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199N SELECT ... FROM TABLE/VIEW
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m3iTlal#91uv0e SQL Statement Auditing 1519z 198178 AUDIT lunmsidlald
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AUDIT DROP TABLE;
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AdeanduSauaz liduSadne uadmnilumsiii eoda Tag NOT EXISTS 2Wn1500aa9n
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o a N 1 iag g <7 3 1
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AUDIT SESSION;
AUDIT SESSION

BY jward, swilliams;

18z AUDIT NOT EXISTS;

T o a doe F% Yo o @ [} ]
uazludiuvoamsians ooaa A la 1agl¥A1ds NOAUDIT A10819i5U

NOAUDIT session;

NOAUDIT session BY preston, sebastian;

NOAUDIT DELETE ANY TABLE;

NOAUDIT SELECT TABLE, INSERT TABLE, DELETE TABLE,

EXECUTE PROCEDURE;
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NOAUDIT ALL;
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v 3
NINTT DVAANIIUND %ﬁwmiaaﬂmawwﬁwﬁQﬁmz‘lmﬁwmi 09AA UM 1¥U CREATE

v
s o
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AUDIT DELETE ANY TABLE;
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Object or Element Auditable Action
Mining Model ALTER, AUDIT, COMMENT, GRANT, RENAME,
SELECT

OLAP Primary Dimension ALTER, AUDIT, DELETE, INSERT, SELECT, CREATE
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Object or Element

Auditable Action

OLAP Cube

ALTER, AUDIT, DELETE, SELECT, UPDATE,

CREATE

OLAP Measure Folder

AUDIT, DELETE, INDEX, SELECT, CREATE

OLAP InterAction

AUDIT, UPDATE, CREATE

Edition

ALTER, AUDIT, COMMENT, GRANT
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Auditable Action

Edition

CREATE ANY EDITION, DROP ANY EDITION, ALTER ANY
EDITION, COMMENT EDITION, GRANT EDITION, USE

EDITION

Primary Dimension

CREATE PRIMARY DIMENSION, ALTER ANY PRIMARY
DIMENSION, CREATE ANY PRIMARY DIMENSION, DELETE
ANY PRIMARY DIMENSION, DROP ANY PRIMARY
DIMENSION, INSERT ANY PRIMARY DIMENSION, SELECT
ANY PRIMARY DIMENSION, UPDATE ANY PRIMARY

DIMENSION

Cube

CREATE CUBE, ALTER ANY CUBE, CREATE ANY CUBE,

DROP ANY CUBE, SELECT ANY CUBE, UPDATE ANY CUBE

Measure Folder

CREATE MEASURE FOLDER, CREATE ANY MEASURE
FOLDER, DELETE ANY MEASURE FOLDER, DROP ANY

MEASURE FOLDER, INSERT ANY MEASURE FOLDER

Interaction

CREATE INTERACTION, CREATE ANY INTERACTION,

DROP ANY INTERACTION, UPDATE ANY INTERACTION
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did |
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eid | fname | lname | did
———————— it
000001 | SMITH | CLERKE | 10
000002 | ALLEN | SALESHMEN | 20
000003 | JONES | MANAGER | 20
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ystore=i
EGIN
ystore=i
JINSERT @ 1
mystore=#
INSERT B 1
ystore =H
JINSERT
mystore=i
JINSERT 9 1
‘mystore=H
NMMT T

BEGIN;

INSERT INTO dept UALUESC’3@’.”LOGISTICS’>;

INSERT IRTO dept UALUESC’ 48’ ,”MARKETING’ >;

INSERT INTO emp UALUESC’088884° .’ BLACK’ .’ KILLER’.’18’>;
INSERT INTO emp UALUES{’ 8@8@85° .’ BOLD’ . RED*.’38°>;

COMMIT;
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NSERT B8 1
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HROLLBACK
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did | dname eid | fname | lname | did
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AINSERT @ 1
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‘mystore=# BEGIN;

BEGIN

mystore—# SELECT + FROM depts;
did 1 dname

18 | COMPUTER
28 | PLANNING
38 1§ LOGISTICS
4@ § MARKETING
(41 rouwsd

mystove=# UPDATE dept SET dname=’COMPUTER’ WHERE did=’38";
PDATE 1
ystove=H#
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‘mystore=i BEGIN;

BEGIN
myustore=# SELECT 3 FROM depts;
did ¢ dname
1@ ! COMPUTER
28 | PLANNING
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mystore=# UPDATE dept SET dname=’SALES’ WHERE did=’'38";
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ystore=# UPDATE dept: i@ ! COMPUTER
UPDATE 1 ; 4128 1 PLANNING
ystore=# COMMIT; 3@ | LOGISTICS
: OMMIT 46 | MARKETING
‘nystore=H (4 rous?

emysggﬁe;ﬁ UPDATE dept SET dname=’SALES’ WHERE did=’38';

;mysture=#
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a i COMPUTER
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ystore=# INSERT INTO dept VALUES<’5@* .’ DEPART 1’ >;
INSERT a 1
ustore=H# INSERT INTO dept UALUES<’ 68’ .’ DEFPART 27 >3
INSERT a 1
mystore=t# INSERT INTO dept VALUES<” 7@’ ." DEPART 3’ >3
INSERT @ 1
mustore=# INSERT INTO dept UVALUES<’ 71’ . DEPART 4’ >;
INSERT a 1
myustore=t INSERT INTO dept VALUES<’ 72’ . DEPART 5’ >;
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tore=# INSERT INTO dept UALUES<’ 73’ . DEPART 6°>:
INSERT a i
ustore=# INSERT INTO dept UALUES<’ 74’ . DEPART 7’ >;
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M3 4.2 ﬁtym The Lost Update Problem
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t2 SELECT * FROM dept;
UPDATE dept SET dname | ¢3
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t4 UPDATE dept SET dname
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4 < I3 ) 4 1 Y

ﬂ]iﬁ@ﬂlﬂu Locks Row ‘H?f] RowSharedLock 115800 Row 32NINITADNIUNNINTIUUBNYU
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miﬂﬂﬂﬂﬂ‘ﬂigﬁ’l The Lost Update Problem

A15191 4.3 M3unifeyiThe Lost Update Problem

nTenFuA NIUUTNFU B

SELECT * FROM dept

FOR UPDATE;

SELECT * FROM dept
FOR UPDATE;

<<wait>>
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M 3197 4.3 M3udideymiThe Lost Update Problem(A@)

NIULTNFY B

b

UPDATE edb
SET dname ="MARKETING’
WHERE deptno="50";

COMMIT,; <<ready>>

UPDATE edb
SET dname =’PLANING’
WHERE deptno="50’;

<<wait>>

COMMIT;

4.3.1.2 Uncommitted Dependency Problem
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MW 4.4 ﬂtym Uncommitted Dependency Problem

_ wonwendua | Time | mimusnduB
- t1 Write(R)
Read(R) 2
t3 ROLLBACK
Write(R) nailaynn t4
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g d 2 2 a & g 2 ~ g
SELECT ... FOR UPDATE naziilumsiiumsasninadulagmsasntiuazlimsaoniuy
Accessharedlock 1t RowSharedLock fmiuuasngudusziduud ludeyaszdeesolinnu
o ° <t N a < 1 o A
uandu A Hnuauasanounien aouiia vie Tsauiin neunsnuanduduiazannia

a by
mauld

A1513h 4.5 msunifearin Uncommitted Dependency Problem

UPDATE dept SET
dname="PLANNING’
WHERE deptno = 50°;

SELECT * FROM dept| SELECT * FROM dept

WHERE deptno="50" FOR | WHERE deptno="50

UPDATE; << dename = COMPUTER >>
: 9 o o 3
<< wait >> l9doyarisi vy 1M
ROLLBACK;
UPDATE dept SET

dname="PLANNING’ WHERE

deptno = ‘50’;

COMMIT; COMMIT;

o s = P A A @ g A
"t]'lﬂﬂ’mEl'N‘Ll"l]ZLlluﬂﬁLl,ﬂVl‘Ui'IEl‘IfBLLNHﬂﬂﬂﬂi'lull“]fﬂ‘lfu A %Lm"lwauwuﬂ%m
o 1 @ o 4
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4.3.1.3 Inconsistent Analysis Problem
o) o A a dsf A o Y =1 U 9) 5 a
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Fetch Accl (40) - t1 -

Feich Accl (90) t2 -

- t3 Fetch Acc3

- td Update Ace3 30--20
- tS Feteh Accl

- t6 Update Acel & 40-=50
- t7 COMMIT

Fetch Ace3: sum =110 t8

o i < 1 o o
nnfAres1ziui Yoyalutiyd Acel =40, Acc2 = 50, Ace3 =30 NTIULFNTU A
a 1 & = ' > o
Téimssudoyalu Accl luwwasawdaldduilu 40 ar 9enat 11 901U NIMUENBU A
Y o ' ¥ & < 1 4
Tdimsonudoyalu Acc2 Tuniwasaudawasiundu 90 (Accl + Acc2) @ I 2 UA
;Y
nssndu 2 18Mnsendoyaues Acc3 & ¥anan 8 uazndanintiu nouuendu B 1d
o = 1 3 o 1 '
dmaud ludoyanin 30154 20 w Franan 4 nluihimssudoyaved Accl & 915
o ¥ A W (e v g 1 o & o
wanrioyafio 18 1vhnsud lunn 40 1Tu 50 4 F29@1 t6 LAzMAIRINTY NIULBNFY
2 Sams aeuiin & Fawa1 7 Fansiaves niuusadu B liheeliflymla o #
daranTENuAU NS EngU A 1ilo1a1n nauuandu B vmsud ludeyanin Aced 1o Accl
1 3 JREPN d%' gA 1 o Y o ¢ 9 &
whiiu JamiiAatuiaon Tudrwnm 8 nuusndu A Tdhmssudeyaves Aced ¥
3 { o [ 3 '
aoufiteyalu Acc3 18Tmsnlaeuulaaludrnn 30 fu 20 dnfunasmluriem g 3

& 1 a o 4 g ¢ g {
Fuasuiadoyanaradiu 110 unundeyaszlinudu 120 Fulunasuigndea
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Read R acc1(40) ; sum =40

Read R acc2(50) ; sum =90

update R acc3(20) ; 30-10

update R acc1(50) ; 40+10

COMMIT;

Read R acc3(20) ; sum =110

3197 4.8 leTtasis rana READ COMMITTED ufiilaymndio 3, 4 Tl

SELECT dname FROM ebd

WHERE did="00002’;

<< dname = 0 >>

UPDATE edb SET
dname="COMPUTER’
WHERE did="50’;

COMMIT;

SELECT dename FROM deb
WHERE did="00003";

<< dname = 10 >>
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4.3.1.4 Phantom Phenomenon
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M13197 4.9 feda maudilym 9o 3, 4 vea Inansaoanuea

SELECT money FROM Accounts WHERE acc#

="00003’;<< dbane =0 >>

UPDATE Accounts SET money =10

WHERE acc# =’00003";

COMMIT;

SELECT money FROM Accounts WHERE acc#

=00003’;<< money = 0 >>

SELECT money FROM Accounts WHERE

acc# 1;<< money = 10>>

INSERT INTO Accounts
VALUES ('7',209;

COMMIT;

SELECT money FROM Accounts WHERE acc#

=7:<<no rows selected >>

COMMIT;

sELECT money FROM Accounts WHERE acc#
#=7,

<< money =20>>
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The Lost Update Problem

3 .
1% Strict 2 Phase Locking Protocol
The Uncommitted Dependency Problem

The Inconsistency Analysis Problem

4 R R
1% Mulsiversion
The Phantom Phenomenon

[ aul d U a
4.4 a9UN uwaimu“luiwmﬂsmaamuaa
3.4.1 Sequential Scans
MINATOU C‘fﬂﬂ’mﬁfﬂﬁﬁlmu(Sequential Scans) 2219911514 accounts 1119491021131
accounts QSTJ%OWN'JN row JJ'lﬂa\i 500,000 row ‘:‘Sﬁ\il‘hQ]SL‘HN1$ﬁﬂﬂ'li‘ﬂﬂﬁ'@ﬂﬂ'liﬁ'l\ﬂﬂ‘ll@\i g’t’)‘]J
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1Zaui v lumswiauuasin luga 143 msuny Hniudadunu

hank=8# EXPLAIN SELECT * FROM accounts;

QUERY PLAN
Seq Scan on accounts Ccost=0.PA. .13197.00 rows=5000088 width=97>
1 row>
‘bank=#

gﬂﬁ 4.15 Sequential Scan

[ 1 o o o Ay Y ::
21010819 M3 1981ds EXPLAIN SELECT * FROM accounts; WAdWE# IANnIuee
I~ o o 2 o 1 tsy =] a & ° (44 a P
ugnyuzvosimvdirieumdiiszuonaelszaniamlunisiinuves Soud luesi
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= VoA
- Start up cost Wumnldldlumsdumdoya
=1 1 o g
- Total cost Wumsiuveamstiaunanue
o ~ g an o o
- Row $1u2u row Mnuluasnadminndiuudoe
. = @ - T =
- Width Wuvuavesnadnysinuaiu byte

1 14 H
o/

o 9 o @ ] VA a o Y < o & =) 3 Y o M

Haans N lau1iudelu1¥asen soud lutwssiiaudaninasaazdnaldaida

1 % [~ a 1 l ] =~ a ] o (14 o I

ANALYZE 53u@18%302 1aiulugegaas ldae liitdudiegranmsiiauvewevua luses

Tael¥fi1d9 ANALYZE Srudaiof s inan 14 lumsiiaussa

hank=§ EXPLAIN ANALYZE SELECT * FROM accounts;
QUERY PLAN

Seq Scan on accounts (cost=0.8@..13197.08 rous=500000 width=97) (actual time=0.229..850.649 rows=500008 loops=1>
(gutal l;untime: 1374.574 ms
FOUS

hank=8 _

1 4.16 msl¥A1¥s ANALYZE Tu Sequential Scan

1Y ' =4 = A& o W Y Y o oal g =
INAIVYTIASIVTUNDNUN TN ANALYZE wf’lﬂmawaawwammuu%szu

1

A Y a Y o o > o A .
ANLUNDII Wi'f)Mﬂﬂﬂ]u?mna'15'311‘”\11’111ﬂ‘1uﬂ'15ﬂ1¢1uﬂ9 total runtime: 1374.574 ms N9

t4

° o > e 1 A o Y A g aa aa ° P
ATUIUAATWTDONUIUUIZTUININN 9 111%‘1ﬂﬂ‘l’i‘Nmﬂ‘mu‘l'ﬂLﬂUﬁnﬂIﬂEl’J‘ﬁﬂ‘l'iﬂ‘lu’JmiJﬂﬂu

2
3 SELECT relname, relpages, reltuples FROM pg_class
4 WHERE relmame = ‘accounts';
5
S
j SELECT relname, \\,Notices "‘.‘
SELECT relname, relpages, rettuples FROM pg_classVWHERE relname = ‘accourts’,

J.f Deta Output

relname | relpages | reltuples
__________ +__________+_______..-....—.

accounts | 8197 | 500000
(1 row)

ﬂﬁ 4.17 m5nmuaamwamm"l1]mmm

o @ a /o N - o v 1 @ a
Tumsmurnves sovd lugesiiuszsihmninerdosns qdeil  nA0619 doud

4 o 1 ° o [ z
lares 92911115814 read_page ¥1919A151970 8187 AYDIUTIUIU row = 500,000 AIUUTS
gunsamuInnaundoanin ldneil Total cost = (read page * seg_page cost) + (rows scans

* cpu_tuples) 992 161 (8197 * 1.0) + (500,000 * 0.01) = 13197
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3.4.2 Index Scans
¥ . H v ¥ o ¥ & = ¥
A1585719 index UULT 1T IWITOTTNNIOUAUADULTITI WANTNUTIAUITONIZATN
A o gyy oA o v v . o o ' ) v Ao
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index 'Tthfiu13 nazdeiinmsiiudoyaaalyTumefivhiuieziindoyalu index dae

ank # EXPLAIN SELECT #* FROM accounts WHERE aid = 108;
QUERY PLAN

Index Scan using accounts_pkey on accounts (cost=B.BB..3.32 rows=1 width=9?
Index Cond: {aid = 188>
<2 rous?

bank=# _

cIJ‘?I 4.18 HAAINTIHANININTUVDY ﬂi’)Uﬂvl‘Nl“liﬂi 11UV Index scans

g ° A 7 ° . ' '
11ngdaiiud MsIues BoUA luwaiagi index scan o luaisa
) { o . . o o’;’ 4 = 4 °
account 18511152149 index a8 ADAY HA158379 index 30 aid fariu 8oud luiaes Fevi
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° =4 1 @ { o ° =4 o Y
Mg lasrzdungunaiseitumade uliiuIusanosa 500,000 row INY

4.4.3 Bitmap Scans
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LECT + FROM tenkl WHEERE uniguel <

Bitmap Heap Scan on tenkl {cost=2.37..232.35 rows=1¢ & width=2447
Recheck Cond: {uniguel < 183)
—> Eitmap Index Scan or tenkl_uniguel {cost=0.00..2.37 rows=106 width=0}

4 ° &) ¢
311 4.19 naaImsHaM MUY SoUf luwos U Bitmap scans
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ASRUMIANINU index Vo luuAazuauite IfaTan ity ﬂwﬂﬁuﬂﬁmumﬂmmm
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4.4.4 Nested loop Join
[~ Yt ° & Y v [ E = (Y = ]
Wudsnsin 2 a191euuded TeaudAed Uaen1519N08A 1 U 1B NS 19215801 outer

1)

join dum3InnogaulnaziFonda inner join

ank=#l: ERPLAIN SELECT h.mtime, h.delta, b.bid. a.aid FROM history h. branches b, accounts a
ank-# WHERE h.bid = b.bid AND h.aid = a.aid;
QUERY PLAN

Nested Loop <(cost=1.11..200.93 rows=25 width=28)
=% Hash Join <cost=1.11..25.4@ rous=25 width=20)
Hash Cond: C(h.bid = bh.bid>
-> Seq Scan on history h {cost=0.80..20.20 rows=1828 width=28>
-> Hash <{cost=1.85..1.085 rows=5 width=4)
=> Seq Scan on branches b <(cost=0.008..1.85 rows=5 width=4>
-> Index Scan using accounts_pkey on accounts a <{cost=0.00..7.81 rows=1 width=4>
Index Cond: <a.aid = h.aid)

!

1(8 mows)

Shank= _

ey

- o al d
E‘l]‘n 4.20 (aAIN1INANIININTHYDY gﬁ)ﬂﬂ"lll!"lﬁ)‘i 11U Nested Loop
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1 [~ . o g
account ADUWLIUMT sequential scan 7119719 branches (10¢A1319 history TGEATRILARERRY S
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a0ail 11 Hash Join 91017Uf%i1 Nested loop lUdwuganie msh doudluwes aziden
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(FUNUWVD nested loop HTuazgIdoyaiimn join vwilumsideyadiuIngvenig
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a1{u 8oUA luwos 3991n15180n 35 Nested Loop 11n15 A73 plan
4.4.5 Merge Join
3
a 1 ~A o o ° .
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Y o o @  a I’ A Y = y & v &
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EXPLAIN SELECT /*+ USE_MERGE({a} */ E.bid, 2.aid, abalance FROX kranches b, accounts & WHIRE b.bid = &.0d

QUERY FLEN

Marge Join {CO3T=691438.482..76650.97 rocwa=50048% width=12}
¥erge Ceond: {(b.bid = a.bid})
~» Sert {cost=l.11..1.12 rows=5 width=4)}
Sort Key: k.kid
->» 3eqg Scan ca branches b ({cost=0.00..1.95 rows=5 widrh=4)
-> Sort {chST=4£9142.52..70393.74 zows=500428 widrh=12}
Scxrt Key: &.bid
-> Seq Scan oo accounts a {coot=0.00..13209.88 rows=500452 width=12}
{8 rowsa}
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- Tud w04 User's Frontend application wu Tdsunswy psql %30 CGI-Perl

- ua¥luau Backend database servers fio Iwansa

A % v Y A o o v - y
LN@IﬂiLLﬂiﬂJ‘ﬂ'N ‘V‘li@uﬂl@uﬂ@ﬁﬂ’li%@y’a Yi5@1’1']\3'lllﬂUﬁ']u‘U@?;l,ﬁIﬂﬂliﬂﬂN']u‘Vl'N

. . 4 . . d’l 1 T ad a [ P
library 1libpq 4 library libpq U 924 requests HIUNTUUALIA 19/ Twaunennos o Twawn

SN Vo w ' % v 5 2 Adas s A
o3 Vlﬂiu request ARNANINN TWfﬂJ']ﬁm@i PTATW LLUADU I‘Wi!.“lfﬁ Guumqﬁﬂn’oi WO

= v ow s o o’/’ = 3 v LY =1 [
ANNDNL WsoualeU UNu mimmuuu%zmmdiuizmw ‘V‘li@uﬁl@uﬂﬂ LL‘Uﬂl@uTﬂﬂ‘lllN'l‘Ll

' g o 1 @ A 1
Twamawes on waz Tnauamos aniausely Avsesumsiowe duqaely

. . 5 s = 3 =] ]
Library libpq 921 nilawseudeuamuisadnde lanate uliaewu Inssa uans

o v o P A . . @ 1 o w a Yy
‘VIN'IHEIQL‘]JHL!.UU INTARYT 11D9910 library libpq EJ\‘lvllJfT'liJ'liﬂ‘VH llﬁﬂmiﬂvlﬂ vlﬂ

1Y { 1 @ :x‘ @ =] o VA 4
anannsiinaau duin Inaunaaediy uiineuszdewiiniuogi injes

o o A v ad s % o A A dy v
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POSTWMASTER

(4 frontend sends request © po SONaASuEY
wiawwell-knowm netswork socket

POSTMASTER

[ SERVER ]

serwer ho st

2 POSTMASTER

client ho st
SERVER
{c) frontend connected © backend server server ho st

And muitdple connectons
can be established...

POSTMASTER

POSTMASTER l

{d) frontend connected
w rmuldple backerd servers

51U 4.23 Mmsriavvedlnsaa31a Postmaser

Ll

fedumMInaaoaFemIFoune 1 gawes ae 1 Inswd

File' Options :* View " Shut Down' ' Help

~CPU-Usage -

~PFUsage

504 MB
- Totals RR ; Physical Memory (K)
* Handles 12229 | - Total 1244400
Threads 524 Available 764396
[ Processes. 52 ] System Cache 612112
« Commit ‘Charge (K} .+ Kernel Memary (K) -
Total 619036 = ° Total 75740
Limit 2971084 : Paged 53468
1 Peak 1415800 : Nonpaged 22272
Processes: 52 -EPU Usage: 0% Commit Charge:.604M J 2901M

3UT 4.24 Gudiledalaifins fondu flFau lu Twmnsaeafiuea sxiilwsirai o

agludulad Maviua 52 st
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Status {Locks | Transactions [ Logfile |

PID ! Database | User ! Client { Client staft”

176 postgres train2 161.246.6.150:...  2008-09-02 03:00:..,
676 postgres train2 161.246.6.150:...  2008-09-02 03:00:...
880 postgres train2 161.246.6.150:...  2008-09-02 03:00:...

1016 postgres train2 161.246.6.150:..,  2008-09-02 02:59:...
1292 pastgres train2 161.246.6.150:,,.  2008-09-02 03:01:...
1564 postgres train2 161.246.6.150:...  2008-09-02 03:00:...
2156 postgres train2 161,246.6.150:,..  2008-09-02 02:59:...
2624 postares train2 161.246.6.150:...  2008-09-02 03:00:..

2720 postgres train2 161.246,6.150:...  2008-09-02 02:
3048 pastares train2 161.246,6.150:...  2008-09-02 02:
3304 postares postgres  127.0.0.1:3107 2008-09-02 02:
3356 postgres train2 161.246.6.150:..,  2008-09-02 03:00
3560 postgres train2 161,246.6.150:...  2008-09-02 02:59:..,
3588 postgres train2 161.246.6.150:...  2008-09-02 03:00:...

3648 postgres train2 161,246.6.150:...  2008-09-02 02:59:...

3684  postgres train2 161.246.6.150:.,.  2008-09-02 02:59:...

3772 postgres train2 161.246.6.150:...  2008-09-02 03:00: ~ Tokals : e

3864  postgres train2 161.246.6.150:,,,  2008-09-02 03:00:

3928  postgres  train2 161.246.6,150:...  2008-09-02 02:59 | Handles 16633

4024 postgres train2 161.246.6,150:...  2008-09-02 03:00:... { Threads 578
. Processes 72

11 4.25 naaams Gondudld a1y train2 nninseq Inaten 19 afe

v A d 3

Ay . 2 yq ¥ a a
Fenmiund §léou  train2 Using 19 asesmdlénu Inansdeanauen bn i

4 > A 4 a 9q ¥
59 IUNY HUAUNIT aanNdU 20 ;ﬂ‘lmu

.
@

d' = a [} d’ svq ¥ = Q' é’ d'
diowng Twsisa Ahnueguunied 1Fnuezl Tnsmaiuduumanasund
g vd a =1
l'ldaendume 20 Twsiawed
oA A v a 1 yqy v A o ag ¢ ¥ A ad ¢
a1 dielims¥esue Ande FlFnudunieudinined uda melweseudsies
o [ 4 T < @ 1 1
viu vefmsadra Insiwd seasunng maieudelaeidludasidiu 1 fldou 1 Tnae Tin
g 9 A 1 A A A o ¢ o
szidunsfesvemsiyenne Mansed Inawunienmelumies @ivines wanaw

4.52 MSMHHATNEMIIFNU (Privilege)

v
A

A d'l 9k a d' @
Database Users fia o8 19ifiansidlusamsgudeya u ms awdnsnldsy
adezay mdvagares awrsaild 2 35 (Login Hu postgres)
4.52.1 1nmun wanwea(lFlUsunsuy psql)
Y o o o = @ oA o o @ [l ¥ o da @
annsolasnysanin ne dalng nie dudanaudalng lanadwsinedu
Tumadfann eadwon wldd Injuazi lilene wafuen wusegiudoya a5
o @ Yo o A & o VY o g A gy P e b A W o o
gl 9 14 udnnSedus lngmududuin e TihedeniserudidanToud ludrd

4.5.2.2 adravefld

CREATE USER %0f1% [ WITH [ SYSID uid ] [ PASSWORD 'TH a1’ ] ]
[ CREATEDB | NOCREATEDB ] [ CREATEUSER | NOCREATEUSER ]
[ IN GROUP #ongu [, ...] ][ VALID UNTIL 'abstime' ]
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G

CREATE USER trainl WITH PASSWORD '123456';
CREATE USER trainZ CREATEDB:
CREATE USER train3 CREATEUSER:
CREATE USER traind CREATEDE CREATEUSER:
CREATE USER train5 WITH PASSWORD '123456' CREATEDE CREATEUSER:
CREATE USER trainf CREATEDE CREATEUSER PASSWORD 'l1234561;
g‘]]‘ﬁ 4.26 llﬁﬂdﬂ]iﬁ%’NgﬁMEﬁd
usename usesysid | usecreatedb| usesuper| usecatupd | passwd | valuntil |useconfig
name oid boolean boolean |boolean |text abstime ; text[]
1 ipointer 10 t 4 it /md5bf4dU
2 rainl 16588 f FoF mds27bel
3 train2 16589 t f f : -
4 |train3 16590 F t t
5 traind 16591 t t t . H o
6 _ |trainS lesgz it b £ . mdsdaser
7 lrains 16593t t t mds83eb¢ 1
- v Y Y o a A v
519 4.27 l!ﬁﬂdﬂﬁﬁiN@‘N]‘HWiE)Nﬂ]ﬁ‘l-lﬂﬁﬂﬁﬂ]ﬂ"ﬁxﬂl&

Y o Yo wd . Y,
D1MHUA CREATEDB CREATEUSER uﬁmﬂ@%umﬂu Superuser (tra1n4) 01

#us WITH , WITH PASSWORD #090gnaa¥0414 (irains) d11i#u WITH , PASSWORD

v oa A o
wwogndaofly aseInun1d(train6)

A . [ . =R A 1 = o ya a '
L1UBIAIN 1ponter L‘]J‘Ll admin user IIUANUTIUTD “V}ﬂﬁ]EJ’N’VIfT’lﬂJ’liﬂT]’lwlﬂﬁﬂ‘ﬁsllﬁNlm

azflFui 1850l dmvua 131 luneui create user 1dn

4.5.2.3 utlugaiaaiagly

Syntax

ALTER USER ¥of1% [WITH PASSWORD 'stiatriu1nsi' ]

[ CREATEDB | NOCREATEDB ] [ CREATEUSER | NOCREATEUSER ]

[ VALID UNTIL 'abstime’ ]

ALTER USER trainé NOCREATEDE NOCREATEUSER PASSWORD '654321':
SELECT * FROM pg_shadow;
usename |usesysid |usecreatedb |usesuper |usecatupd |passwd | valuntil |useconfig
name oid boolean boolean |boolean text abstime |text[]
1 lipointer 110 t t t mdShf4dD .
2 |waint 16588 f L md527bel
3 |train2 16589 b f P
4 |train3 . 16590 f L t
5 traind 16591 t t ) t »
6 |tranS 16592 it t it _ mdsd3ser
7 ans 16594  f f f md5278c7 —

511 4.28 naasiio

9

AioudlunauaniAglFa1u trainé

u




122

Funauauiaues §190u train6 Ao vz liaunsedaniseslsfugudeyalding

4.5.2.4 auodly

A yq o o
¥R 19 910169 DROP USER

U

train6;

drop user trainé;
SELECT * FROM pg_shadow:

usename usesysid |usecreatedb usesuperusecatupd |passwd | valuntil |useconfig
name oid boolean boolean boolean [text abstime | text[]

1 ipointer 10 E t t mdSbf4do |

2 |aint 6588 f o F mds2zbe

3 |train2 16589 It U ;

4 |train3 16590  f t t ; ;

5  |waind 16591 it t t o

[ 6 Jwams  lese & ¢t mdsdssel I —

51t 4.29 Funad §l¥av traine el

A A v oA A yq yd o ¥ A A o Vi o 8 a
Group fio ¥onquiTiuswFed ldniimihimieudu uazliieaemsinuaans
. . ] ° a e £y ' a A U J Ya a A o 1y
(Privilege) uRmuadng select 1nqu aangnieglunguazl@dns select infloudiu lidos
Honanlumsfmusdni lnudlduaasau
CREATE GROUP ¥ongu [ WITH [ SYSID gid 1 [ USER #0414 [, ..1]]
4.5.2.5 Mdaguyongu

SELECT * FROM pg_group;

CREATE GROUP guser USER trainl;

CREATE GROUP gadmin USER train2,train3,traind;
CREATE GROUP gtest;

SELECT * FROM pg group:

groname grosysid | grolist ‘
name oid oid[] i
guser 16595 fwesssy
gadmin 16596  {16589,16590,16591}
gtest 16597 . |
U 4.30 naasmsadangumisldau
4.5.2.6 INNANTN

ALTER GROUP ¥0ngu ADD USER o 19
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ALTER GROUP gtest ADD USER traind;
SELECT * FROM pg_group:

groname grosysid grolist
name oid oid[]
1 guser 16595 {16588} -
gadmin 16596 {16589,16590,16591}
3 |gtest 16597 Kiss92}

G

710 4.31 naasmaiintedlynudnlungu

4.5.2.7 aUAIBN

A ) A yo v
ALTER GROUP ¥91Q4 DROP USER “Hﬂf{ﬂ“lf,

ALTER. GROUP gadmin DROP USER traind;
SELECT * FROM pg_group:;

groname grosysid grolist
name oid oid[ ]
1 guser 16595 {16588}
gtest 16597 {16592}
3 |gadmin 16596 [(1esa9,16590} ]

514 432 naasmsauseFoaanineena1nngy

4.5.2.8 aungu

DROP GROUP %9nq;

DROP GROUP gtest;
SELECT * FROM pyg_group;

groname grosysid ’ grolist
name oid aid[]
1 |guser 16595 {16583} V
" |gadmin 16596 li16589, 165901 ]

a Y y
:i,ﬂﬂ 4.33 HaANINIIAUNINDDNVING T1UVDYD

’
a a 3/

Privilege fio ansaiflduTongumusasansgudeyanmdninldsy grudoys

=h.

4 y b 3 L) b 4 1
gnadedasiedldla sofldnuiuszdiudwemdefidnt lugudoyariu 4ldnudulli

J

f=d)}

v

ans snduazivuadans In
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4.5.2.9 MIMyuUaans

GRANT privilege [, ...] ON object], ...] TO{ PUBLICIGROUP#oNgu|¥0f 14 }

& T 9y Yta A
s¥1]  PUBLIC vuweda pangqund l4tans
5¥1  GROUP Fongu nueds audnlunguilans
A g9 v =2 A yYgyas a
521 wo 1% nuude vod 14uans

[ 4 H
o w b4 A

o EY =4 Yy a o a a ~ 1
AINATAIVUAU muhlmﬁmﬂmmmmﬁuﬂﬁwﬂﬂ 2 NN Gluﬁ’suﬂjm

Group taz ludiuvesfldaues
4.5.2.10 M3anIANANE
Y

4 A a a [ < o @
diosdeemsenidnansluanuausadanisgiudeyanii ldmwdsaiu

U

1 v
snideae 1

REVOKE privilege [, ...] ON object [, ...]

FROM { PUBLIC | GROUP %onqu | ¥of14 }

a5 umIfmuaans oA muald tmaine oylu GROUP gadmin M3
a a o > t { | . $ g
gnuin@ng lun13ueq Teble b_product NaludIUYBI GROUP uaz USER 11 ipoiter Fuilu
Admin

REVOEE SELECT ON b_product FROM GROUP gadmin ;
REVOEE SELECT ON b _product FROM trainé;

UT 434 nansdemsani@nansmadrisenga1se b_product Yo N gadmin oz

ﬁjfl‘l’f} train6

select * from b_product

‘ERRGR: permission denied for relation b_product

‘ttttttﬁtt‘&' Error XEXXETXEXTYE

51 4.35 naasliilodld traine vei3undm1519 b_product liiaansorinld

A ° a oA Vv 1 9
mamammﬁuﬂammﬂmm“lugﬂuuumm ﬂ$ﬁ1u1iﬂﬁ§ﬂ‘lﬂﬂ1uﬂ1i’lﬁ

3 v dy
ATUANU
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v U

m31af 4.10 mssmuaanslii dliuazaguuesidlugluuumag

J

GROUP | USER ANumINTaMsIamsgiudoyn
Taild hild lunans lumsdanisgrudoya
hild 1] fans lumsdamsgudoya
0 hild fans lumsiansgudoya
W 19 fians lumsiansgudoya

=}

N ° a a a a g @ (3] )
agluiFos mdmuadnsuda wdafenslddngidundn e ludwaiilugroup

H 1 E4

wie fldaen Hldimsldans Bilafiniads fonn dldou duilidntlunsdams
v
gudoya

File Edit Query Favourites Macros View Help

DB daRo am L bhggs 7 ipstges

alter user train9 walid until 'zZ005-11-12' ;I
alter user traing walid until '2007-4-5'

g1l 4.36 nraemaudlunfeumlasimuaTudugansldau

o o a ¥ Y Yo Y vq ¥ . -
P1NATY DTARNAULDA YINAU "lﬂmﬁumuwmmqmm @1‘110’]1& traing LAY train9 A

[

. S oA -
Train8 (IATHNADIY TUN 5 1ADU LUBIBU 1] 2007

[

Train9 IAMNAD1Y YU 12 1Hou wgBINeU 1 2008

r ] 3
ol unR1da select * from pg_shadow aziaawnaauAvesflFamu Asil

' usename usesysid usecr iisesy usec| passy valuntil “useconfig
name oid boole boole booll text | abstime text[1
9 ltrain7 16410 fF t  mdSttinfinky - -
10 . |train9 16456 t f f ,WJTQSFC 2008-11-12 UU:UU:DQ\-&Q?’ i
11 train8 116411 f f I imd50¢;:2007-04-05 00:00:00+07

1 4.37 naasl¥iiudeudugamsldam voadly trains uaz traing
=] 4 ' o o
189 Train7 hil@Tmssauaaiunuaeg szemnselda ldinaea
d‘ N ~ g 1o R o
7 Train9 fimsdanat uada ludeiununoiy
1 ¥
i Train8 TMIAAUINT UALHUABIYAILIAD

o a vq 9 1
NeadINIT aaﬂauaﬁlﬁmm [QMNR



C:\Program Files\PostgreSQLA8.3\hin2psql —U train? ~d postgres
assword for user train?:
.3.3. the PostgreSQL interactive terminal.

s\copyright for disteribution terms
“\h for help with 8QL commands :

\? for help with psgl commands

\g or terminate with semicelon to execute query
g to quit

stgres=> _,

51l 438 s train7 forglusafa mansa dondula

C:“Program Files\PostgreSQL\8.3\bin>psql ~U train? —-d postgres —
Password for user train?:
ilelcome to psgl 8.3.3, the PostgreSQL interactive terminal.

= Ncopyright for distribution terms

N\h for help with SQL commands

\? for help with psgl commands

\g or terminate with semicolon to execute guery
~g to guit

517 4.39 §lFaru traino HoredeTufi 2008-11-12 delsinuaery mansodenduld

\Program Files\PostgreSQLN\8.3\bin>psql -U train8 -d postgres
Password for user train8:

p“ql FATAL: passuword authentication failed for user “train8"

C \Program Files\PostgreSQL\8.3\bin>

ﬂhn 4.40 4lH11 traing umﬂmnm 2007-04-05 viuAoEMs 1T Nuud2 Iimmse dendu ‘lﬂ

W

A ' A
4.6 M3yauAdLATNIIEUIHAIUAND

MIiouRauarMIduSuAILAAA(Connection and authentication) NIATIVHOUTANT

A , Y 9 = ad e ) =
youniognirelumsihldou Tnansaeafuendinines wzgnaiuqulastennuhiszy
o 1 . R { v -
1u'1Wd pg_hba.conf (HBA 8911910 host-based authentication.) nodlulasanes
] Ed 4 ]
Drive:\Program Files\PostgreSQL\8.3\data Fqlnld pg_hba.conf ﬁ%g‘ﬂﬁﬂﬂﬂlﬁﬂﬁ1m’iﬁ%}1ﬂ
b4 [ S A A Y g .
AL AdemAesH30iMITu W initdb.exe
:: o A v ;Y [ =

stuunsia llvea W pg_hbb.conf AonguusItonNULENIIZAINUTTHANUIVD
¥ 4 £ @ @ J Y Ty
danvezdessvaslunilaussia ussiaineezgadnld Teelilinisdszurana uas

{ 1 @ 4 = o a [l 1 o 1 Y
fonnutiegndunioanuie # vwnifludrefuteuas ligniszuranauiu uaazssia
Usznounasdonnuiignuoniiezesnnnfudisreains lunaazdenuiresnald uddos

' Y &

ATONAIYATOINUIY «

UAaZUTINAIZIY Filavesmsionne ¥ranueayled (ip) veunTesgniiy o

¥ P Y q¥ A yay ad e o A Yy A
%BQﬁTHWﬂQﬂW%SHﬂi%WﬁJ%@Qi%ﬂﬂJMﬁZ?ﬁﬂ1iﬂi?ﬂﬁﬂllﬂimNHﬁWﬂUUiﬂﬂﬂmﬂNﬂuqm
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o d‘ 3 d' o Yya a Y ) Y d' 1 g a
ussiauannasandosou lvazgminnléans d1lugndesmsenderiuagneenian 1CH)
Tiaulsvusiaduisinuadniuanaiany

sUnuuveudazussiamumsadou’ld s gluuy awdlotw

local  database user authentication-method [authentication-option]

host database user CIDR-address authentication-method [authentication-option]
host database user IP-address IP-mask authentication-method [authentication-option]
hostss! database user IP-address IP-mask authentication-method[authentication-option]

hostnoss] database user IP-address IP-mask authentication-method [authentication-option]

Ed
Uﬂﬁz%ﬂﬂﬁTNﬂzuﬂﬁ]Mﬁﬂ]ﬂﬁhﬁ
J A ' o A v X Y ' A
Local LﬂuﬂTﬂ%auﬂaiugﬂuUIWHﬂiaﬁuqﬂm1ﬂ(chmu) ua:g1umagaag1uwnaﬁ
e U
I 4 i 1 .
Host (HumsiFourevesgniiolaeld pip
o ' Y qu Y A Y Y
Database ﬂ'l“Huﬂ'ﬂﬂ:l‘lﬂi‘]ﬁﬁ]u‘lﬁ]l&ﬁUUUWﬁu Tﬂﬂizmﬁ)ﬁmmmg}ammm%mmm
4
manil
A v
- all 1NOITYNNFIUUDYA

A v
- ¥OFIUVDYAD

Y o EY ¥

- S muanaegudeyalinudienieanung , (comma)

vq A A Y qy v Yo 1 v
Aldou seydefandhlFaugmdeya aunsaldfumidunula
- all ieszynngudoya
Y o 39 ¥ Y o ' vq ¥ Y A
- dfmuanate Aldau MWauusar Al¥u Aenioanug , (comma)
Y g A ' q ¥ o A Y A
- dszyduievesngu Aldnu Imhvenqualsnioaming
CIDR — address (Classless inter-Domain Routing)ﬁTﬂuﬂﬁm"ngﬁ]\'ivlﬂmf)u TEYHUNGIaY
~ A A a gy ¥ g A A t
Tofivounoalnaeutos Avzvoeyanadnlfanugluuuife nunway  lefineglugiya
NATTOUALAIIN MY CIDR 13U 255.255.255.0 = 24 AR08 161.246.6.147/24
o . .
IP — address, IP — markl‘lju‘ﬂ’l\'ilﬁﬁ]ﬂlmuﬂﬁi:ﬁuﬁmma"lj ip Y949 client 11U CIDR
E
a o . ]
Taea5il azszydlununenmy ip uaz subnet 19U 161.246.6.147  255.255.255.0
Authentication — method 55MIATIVADUMIAU Y01 FlFu MFeuaodn aunsa
9o A 1 dy 3
ldddonmanil1a

" Trst lufiSeulvlumsasiadey Aetusenligldaunnaunsadnlday

anngudoyalaslidedld sHarn
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B Reject Uiasnaidoudn TashifiteulafidszTond lunisnsesunanioes
e lai i 4w server
m MdS 19509 client A 1Fudesldsdarnlugduuuidhsdauuy MDS /in

Tnnseminaasiaiognandeduya
" Crypt A3 MD5  uaswaruezgdslugduuuimindidmiinieid
w0 1
BT FUAINT 7.2
" Password A1y MD5 uasvaruazgnddugduuuiidhleld
9 d o @ 9/q 3/ o o
" kb4 19 Kerberos 105%u 4 Tumsasivaeudinuves fldau dmfums
] 9
IONABLIVIL tep/ip 1N
9 & w @ 3/q 3/ o, @
" Krb5 14 Kerberos nasiu 5 lumsastameudinuvet gldau dmiuns
v 3/
IFONABLIL tep/ip MU

3
= a/ T A

. . . 1 o a o o
Authentication — option la8eUduAufuI madenmsiigesiaauuuy vy
° o w @ 3/ o o w 3 4
MIsmuAsIwLDIsAvesdeny Allanudwarenisasiaaon 1Wa pg_hba.conf
1 1 ¥
ﬂzqnmmﬁammﬁw‘i’uTﬂﬂmiﬁﬂﬁagnauﬂzgnwmamwﬂaumwnan'l";’uf’hmuu”lunim
A d A J 3 ~ o o Y o ¥ A A | oA
Fflumsioudogiudeyaiferiunismmualiussinduqusnlitou lumsiveudefidanuy
= a < @ = 11 LY ~ @ o ~ o 4 i
uaimsngaddaui lineuduramnin luvush vysvindalUTnsfivuasoulad
[l 3/
Fauninisszydraufidiuanunain mu 19 rust § 5V local connection ualdsari
#1150 remote connection
s v ] a ~ 4 [
W8 pg_hba.conf vzgnenulugie iSunisGen ¥ Tdsunsuiaziio Insiwa ndnves
ad s o 3o @ A v Y A 9 o’ndy ] P o 1 9 o
F9nesndn 1d5udaana Woudedimsud v TWafilugiiszuuinueg szavai

564 edb_postmaster 1138711 ‘Id Insi (Taeldpg_ctl reload 130 kill - HUP)

Type | Database | User = IP-Address " ‘Method  Option
IV host  all all 127.0.0.1{32 trust
-

;74

U 4.41 Srmuald ionde Taeld tepiip melunSoadsaunsBusenlimadlinmy

£

£ 'Y ¥ L = T @ ]
ansanld nagudeyauarlifotimis lasvianu



129

“Program Files\PostgreSQLN\8.3~hin>psql Ul postgres —-d postgres
lelcome to psgl 8.3.3. the PostgreSQL interactive terminal.

ype: scopyright for distribution terms
~h for help with S5QL commands
~? for help with psgl commands
“g or terminate with semicolon to execute gquery
g to guit

postgres=#
511 4.42 naaoulas 191F 1 postgres naz 19hlFarugudoya postgres

Type | Database | User = IP-Address PE Method | Option
¥ host  all all 127.0.0.1 255.255,255.255 password
—

Y 3 4 o é [V .Y
57 4.43 milouzalii 16 uanldeuiiumsld Fundn insanasiimstududmnulagly

password

C: \Progran Files\PostgretQL 8.35bin>psql -U postgres —d postgres
. the PostgreSQL interactive terminal.

\copyright fer distribhution terms

“h for help with SQL commands

“? for help with psgl commands

g or terminate with semicolon to execute guery
g toe guit

o v 9 Y v s 1A o Y a
T]JTI 4.44 ﬂ]‘iﬂﬂﬁﬂﬂiﬂ&l 11! N:‘lmm postgres UATFIUUD YA postgres VLUIHUNNIHRANIH NN

<9

n; PN s s

Vuanlvieuiua
Type | Database | User - | IP-Address - - Method ~ Option.
¥ host postares train0 127.0.0.1 255 255 255 255 mdS
|

51t 4.45 @unsimualiFouneldiamedlFan traino nazid l¥gndoyamniudnil

mstmuamsiuiud idimsdrsialitedesiums dnsudoya

C:\Program Files\PostgreSQL:\g.3\bin> l ]
sgl: FATAL: no pg_hba.conf entry for host “trainl", database
“"postgres*,. SSL o

NProgram Files\PostgreSQIAE.3%\hin> L ]
sgl: FATAL: ne pg_hba.conf entry f r “train®", database
"mediawiki',. SSL off

:\Program Files\PostgreSQL:\8.3\binJ>;
assword for user train@:
lelcome to psgl 8.3.3, the PostgreS8QL interactive terminal.

ype: Scopyright for distribution terms
\h for help with S$QL commands
\? for help vith psql commands
\g or terminate with semicolon to execute query
g to guit

lpostgres=4#

511 4.46 nassednamstld
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S 4. youw . a Y ' A "V gy
asan 1 A1dau trainl fin gudoya postgres gn liieunsodousa
¥ !
Asan 2 A4 trainl qn 1udoya mediawiki fin lyasadouse 14
g o vq ) Y A " gy
asan 3 f14u train0 qn g1udoxya postgres gn TW1I0 1FOUAD 14
A

3 . Py .
15 191A5 09 client connect AW tep/ip
¥ 1 H
dunoui 119117 file postgrcsql.confLLE’{’JﬁluﬁﬁTﬂ listen_addresses
U listen_addresses = ‘localhost’
g .
iWlu  listen_addresses = ox
A aqy A4 A Y q9 ¥ oo v
maautym“lﬁLﬂimaummmwﬂmmgmmagaummwnaﬂﬂ
3 H 2
duaoun 2 W1 ldud ip-address Weousy ip-address (7504 client 161
A A . A, A A < A .
YUZNINTDY client U ip- address 71O 161.246.6.150/24 A9 NMTIFAUAVDY 1p-

address U111 connect lufififie sausV1H ip-adddress AaLlA 161.246.6.1 D4 161.246.6.254

“lﬁ’mm'm connect server \161

Type Database | User | IP-Address | Method  Option
M host al all 161.246.6. 150;‘24 mnds
r

51N 4.47 mafmualiiniod server gouFuglianailuung ip address

C:\Program Files\PostgreSQL\8.3\bin>
assword for user train@:
lelcome to psqgl 8.3.3.

the PostgreSQL interactive terminal-

scopyright for distribution terms
sh for help with 8QL commands
\? for help with psgl commands

g or terminate with semicolon to execute query
\g to guit

ostgres=# _

5071 4.48 1fluM3 connect 111384 client ip-address 161.246.6.150 taziiaNdls

17504 server i)y ip-address 161.246.6.147

Type . Database | User ¢ IP-Address Method  Option
¥ host  al all 161.246.6,150/32 reject

W host  all all 0.0.0.0/0 mdS

r

517t 4.49 1flumsiimssenFumn client N0 ip-address o013 uip-address A0 ifufte

161.246.6.150
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Connection—specific DNS Suffix

IP fiddress. -« .« « « - «

Subnet Mask . . . . . 255.255.255.8
Default Gateway . . . 1 161.246.6.254

C:\Program Files\PostgreSQLN\8.3\bhin>psql ~U train® -d postgres —h 161.246.6.147

psgl: FATAL: no pg_hba.conf entry for host 161 .246.6.158",. user MtrainB8”,. data
hase "postgres”. SSL off

C:s\Progran Files\PostgreSQL\8.3x\hin>_

Connection—-specific DNS Suffix
IP fiddress. -« - « = « « = =

Subpet MHask . . . & - - « H . . a
Default Gateway . - . - 161.246.6.254

C:\Progran Files\PostgreSQL\B.3\hin)psq1'—U train® —d postgres —h 161:.246.6.147

Password for user trainB: )
Welcome to psgl 8.3.3, the PestgreSQL interactive terminal.

scopyright for disteibutien terms

sh for help with SQL commands

\? for help with psgl commands .

\g or terminate with semicolon to’execute gquery
g to guit

res=H§

51 4.51 uon9INIAT04 ip address 161.246.6.150 1nToadUaNNIAIFOM ] AYMA
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:i a o d L)
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5.1.1.1 Lost update problem
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(Y] s w d a
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15197 5.2 manageunsuuaniulelmaduana Read-Committed Hun 151N 1v
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5.1.1.3 Inconsistent analysis problem

M5197 5.3 mynageunsuusniuleleaduaa Read-Committed funsud vty

(Y] a  ar d =
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0 =
L 10 BenTUsunsunagou Vo3
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E
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10 FenTUsunsy nadey Yo

W N =i
N
o

NIULUENTU B

&
YUNULTAS

Now 1D Sum of Value.

1 10 § s i

nA1jy SumStep (HOWINITN

NAIINVDIAT Nag row

wmsufludoyalu Tx B
Tagdranims Touuain ID
314/ 1D 4 §1191 20
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5.1.1.4 Phantom Phenomenom

3197 5.4 pranaaeunsmuandlelraiuaa Read-Committed fumsudluiloym
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E4 v
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Y = 14
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5.1.2 NSIUUENTY Tolwaruaa Serializable

5.1.2.1. Lost update problem

M3 5.5 mynageunsuusniulelwaiiuana Serializable fiumsudludaym
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5.1.2.2. Uncommit dependency

M5 5.6 mynageunsuuanyulelmaduana Serializable fumsud lutym
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5.1.2.3 Inconsistent analysis problem
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create or replace

TRIGGER "AUTOCREATESEAT" AFTER

INSERT ON trainDB.train_dep FOR EACH ROW DECLARE i NUMBER := I,
bogie_rec bogie6ROWTYPE;

n NUMBER;
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x NUMBER;

s _pk NUMBER;

CURSOR ¢l IS SELECT * FROM trainDB.bogie td WHERE td.t_id=:new.tr_id;
CURSOR c2 IS SELECT * FROM railroad ;

BEGIN

OPEN cl;

LOOP

FETCH cl INTO bogie_rec;

EXIT
WHEN c1%NOTFOUND;
n :=bogie rec.percent_price;
x = bogie_rec.seat_count;
FORiIINI . x
LOOP
s_pk:= seatpk;

INSERT INTO seat ( DEP_DATE,T _ID,CHK, B_ID,SEAT_NO,seat_id)

VALUES (:new.dep_date ,:new.tr_id,'n',bogie_rec.b_id,i,s_pk);
createstation(s_pk,:new.destination, :new.origin, :new.flag);
END LOOP;
END LOOP;

CLOSE cl;

END;

1% SEQUENCES + n3nino$ luns INSERT Soyafuihulszinn nuneiavdn Tudd

U HUBIAUA

CREATE SEQUENCE "SEQ TICKET" MINVALUE | MAXVALUE
999999999999999999999999999 INCREMENT BY 1 START WITH 1 CACHE 20
ORDER CYCLE;

CREATE OR REPLACE TRIGGER "AUTOTICKETID" before

INSERT ON TICKET FOR EACH row DECLARE seq_val NUMBER;

BEGIN
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SELECT SEQ_TICKET.nextval INTO seq_val FROM dual;
new.TIC ID := seq_val;
END;
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CREATE ROLE "TRAIN_SEALER" NOT IDENTIFIED

GRANT SELECT ON "TRAINDB"."BOGIE" TO "TRAIN_SEALER"
GRANT SELECT ON "TRAINDB"."RAILROAD" TO "TRAIN_SEALER"
GRANT SELECT ON "TRAINDB"."SEAT" TO "TRAIN_SEALER"
GRANT UPDATE ON "TRAINDB"."SEAT" TO "TRAIN_SEALER"
GRANT SELECT ON "TRAINDB"."STATION" TO "TRAIN_SEALER"
GRANT UPDATE ON "TRAINDB"."STATION" TO "TRAIN_SEALER"
GRANT DELETE ON "TRAINDB"."TICKET" TO "TRAIN_SEALER"
GRANT INSERT ON "TRAINDB"."TICKET" TO "TRAIN_SEALER"
GRANT SELECT ON "TRAINDB"."TICKET" TO "TRAIN_SEALER"
GRANT UPDATE ON "TRAINDB"."TICKET" TO "TRAIN_SEALER"
GRANT SELECT ON "TRAINDB"."TRAIN" TO "TRAIN_SEALER"
GRANT SELECT ON "TRAINDB"."TRAIN_DEP" TO "TRAIN_SEALER"
GRANT TRAIN_SEALER TO "USER"
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try {
Class.forName(getDriver());

conn = DriverManager.getConnection(getConnection(), user, pass);
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} catch (Exception €) {

throw new SQLException("User/Password An luaung m%’ﬂ%’qm"lﬁ");
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public void hasPrivilage() throws SQLException {
db_connect.setAutoCommit(false);
String testPrivilage = "INSERT INTO TRAINDB.STATION (SEAT _ID,
STATION, AVALIBLE) VALUES ('69777', 'ﬁmu', n)";
prepare = db_connect.prepareStatement(testPrivilage);
prepare.execute();

db_connect.rollback();
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Class.forName(conn.getDriver());

Connection read_conn = DriverManager.getConnection(conn. getConnection(),
conn.getUser(), conn.getPass());

seat_view_thread = new ThreadSeat(jP_Seat, vec_jtb, read_conn, sql);

seat view_thread.start();
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connection = conn.getConnObject();
connection.setTransactionIsolation(connection. TRANSACTION SERIALIZABLE);

connection.setAutoCommit(false);
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5.3.1.1 Lost update problem
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5.3.1.3 Inconsistent analysis problem
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5.3.1.3 Inconsistent analysis problem
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2. #3A1 network 714 2 19309 AS

a. ORACI
Hostname - oracl.localdomain
1P ethO : 192.168.x.x

Gateway eth0 : 192.168.x.x

IP ethl : 10.0.0.x

b. ORAC2
Hostname : oracl.localdomain
IP eth0 1 192.168.x.x

Gateway eth0 : 192.168.x.x
IP ethl : 10.0.0.x
3. famsdan package it 2 1930391nuRY CD
# From Enterprise Linux 5 Disk 1
cd /media/cdrom/Server
rpm -Uvh binutils-2.*
rpm -Uvh elfutils-libelf-0.*
rpm -Uvh glibe-2.*
rpm -Uvh glibc-common-2.*
rpm -Uvh libaio-0.*
rpm -Uvh libgec-4.*
rpm -Uvh libstdc++-4.*
rpm -Uvh make-3.*

cd/
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eject
# From Enterprise Linux 5 Disk 2
cd /media/cdrom/Server
rpm -Uvh compat-libstdc++-33*
rpm -Uvh elfutils-libelf-devel-*
rpm -Uvh glibc-headers*
rpm -Uvh glibc-devel-2.*
rpm -Uvh libgomp*
rpm -Uvh gee-4.*
rpm -Uvh gec-c++-4.*
rpm -Uvh libaio-devel-0.*
rpm -Uvh libstde++-devel-4.*
rpm -Uvh unixODBC-2.*
rpm -Uvh unixODBC-devel-2.*
cd/
eject
# From Enterprise Linux 5 Disk 3
cd /media/cdrom/Server
rpm -Uvh sysstat-7.*
cd/
eject
4. Login root user ﬁm's&m ORAC1 udud 1 File /etc/hosts ﬁﬂ‘l‘fl’
127.0.0.1 localhost.localdomain localhost
# Public
192.168.2.101 oracl.localdomain oracl
192.168.2.102 orac2.localdomain orac2
#Private

192.168.0.101 oracl-pv.localdomain oracl-pv
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192.168.0.102 orac2-pv.localdomain orac2-pv
#Virtual
192.168.2.111 oracl-vip.localdomain oracl-vip
192.168.2.112 orac2-vip.localdomain orac2-vip
#NAS
192.168.2.101 nasl.localdomain nasl

5. ity Sennude lifasly fetc/sysctl.conf
kernel.shmmni = 4096
# semaphores: semmsl, semmns, semopm, semmni
kernel.sem = 250 32000 100 128
net.ipv4.ip_local_port_range = 1024 65000
net.core.rmem_default=4194304
net.core.rmem_max=4194304
net.core.wmem_default=262144
net.core.wmem_max=262144
# Additional and amended parameters suggested by Kevin Closson
#net.core.mem_default = 524288
#net.core.wmem_default = 524288
#net.core.rmem_max = 16777216
#net.core.wmem_max = 16777216
net.ipvd.ipfrag_high thresh=524288
net.ipv4.ipfrag low_thresh=393216
net.ipvd.tcp_rmem=4096 524288 16777216
net.ipv4.tcp_ wmem=4096 524288 16777216
net.ipv4.tcp_timestamps=0
net.ipv4.tcp_sack=0
net.ipvd.tcp_window_scaling=1

net.core.optmem_max=524287
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net.core.netdev_max_backlog=2500
sunrpc.tcp_slot_table_entries=128
sunrpc.udp_slot_table_entries=128
net.ipv4.tcp_mem=16384 16384 16384

18 Run ﬁWféf‘\‘l /sbin/sysctl —p Lﬁmﬂ?;ﬂuuﬂm kernel parameter

v v E4
i Adaae lutiaslu [etc/security/limits.conf

oracle soft nproc 2047
oracle hard nproc 16384
oracle soft nofile 1024
oracle hard nofile 65536

Lﬁuﬁw’g\ida'lﬂf:m”lu /etc/pam.d/login (515&13&)
session required /lib/security/pam_limits.so
session required pam_limits.so
M3 er¥19 Group Uag User Taeldidane s
groupadd oinstall
groupadd dba
groupadd oper
groupadd asmadmin
useradd -u 500 -g oinstall -G dba,oper,asmadmin oracle
passwd oracle
‘ﬁWmif‘f%}N SSH luueaz node (Login “oracle” user ) 71N f‘f%}N Public key
1% Private Key
su - oracle
mkdir ~/.ssh
chmod 700 ~/.ssh

fusr/bin/ssh-keygen -t rsa # Accept the default settings.
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10. Login “oracle” User ‘ﬁlﬂéﬂﬂ ORAC1 1NN1T copy “Authorized_keys” 310
ORACI l1léis ORAC2
su - oracle
cd ~/.ssh
cat id_rsa.pub >> authorized keys

scp authorized_keys orac2:/home/oracle/ .ssh/

'
@ @

Login “oracle” User ‘ﬁlﬂ"ﬁiﬂﬂ ORAC2 1147 Run ﬁWﬁ\iﬂ\‘l“L{
su — oracle
cd ~/.ssh
catid_rsa.pub >> authorized_keys
scp authorized_keys oracl:/home/oracle/.ssh/

3/ k4

11, el sSH mauvumniesfifiuaindn oorufia RAC o I8 Tldnda
ﬁqﬁy“lunﬂﬂﬁuﬂ
ssh oracl date
ssh orac2 date
ssh orac1.localdomain date
ssh roac2.localdomain date
exec /usr/bin/ssh-agent $SHELL
/usr/bin/ssh-add
12. Login “oracle” User idavnmstitudonauae s aslu ~/bash profile Tu
nanﬁuﬂTﬂﬂLﬂﬁﬂu ORACLE_SID itaz ORACLE_HOSTNAME a1 Inug
e
# Oracle Settings

TMP=/tmp; export TMP

TMPDIR=$TMP; export TMPDIR

ORACLE_HOSTNAME=oracl localdomain; export

ORACLE_HOSTNAME
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ORACLE BASE=/u0l/app/oracle; export ORACLE_BASE
ORACLE_HOME=$ORACLE_BASE/product/11.1.0/db_1; export
ORACLE HOME

ORACLE_SID=0RACI; export ORACLE_SID

ORACLE TERM-=xterm; export ORACLE_TERM
PATH=/usr/sbin:SPATH; export PATH

PATH=$ORACLE HOME/bin:$PATH; export PATH

LD LIBRARY PATH=$ORACLE_HOME/lib:/lib:/ust/lib; export
LD _LIBRARY PATH
CLASSPATH=$ORACLE_HOME/JRE:$ORACLE_HOME/jlib:3OR

ACLE _HOME/rdbms/jlib; export CLASSPATH

if [ SUSER = "oracle" ]; then
if [ $SHELL = "/bin/ksh" ]; then
ulimit -p 16384
ulimit -n 65536
else
ulimit -u 16384 -n 65536
fi
fi
13. 319 Shared Disk 1n#14% Network File System(NFS) Tavludredniias i
1384 ORACI 111 Server 1aziAT09 ORAC2 11 Client Taoldndasioluil
‘uum?m ORACI1
mkdir /shared config
mkdir /shared_crs
mkdir /shared_home

mkdir /shared_dat
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dudonuae il fet/exports
/shared_config *(rw,sync,no_wdelay,insecure_locks,no_root_squash)
/shared_crs
*(rw,sync,no_wdelay,insecure_locks,no_root_squash)
/shared home
*(rw,sync,no_wdelay,insecure_locks,no_root_squash)
/shared_data
*(rw,sync,no_wdelay,insecure_locks,no_root_squash)
Run ?‘hfiy Qﬁﬂqﬂ,ﬁlﬁﬂ export NFS shares
chkconfig nfs on service nfs restart
14. 7514 Directory 811151 Oracle Software #12 node (ORACI,ORAC2)
mkdir -p /u01/app/crs/product/11.1.0/crs
mkdir -p /u01/app/oracle/product/11.1.0/db_1
mkdir -p /u01/oradata
mkdir -p /u01/shared_config
chown -R oracle:oinstall /u01/app /u01/app/oracle /u01/oradata
/u01/shared_config
chmod -R 775 /u01/app /u01/app/oracle /u0l/oradata
/u01/shared_config
15. ndoniae il T feto/fstab 1 auto mount NFS
nasl:/shared config /u01/shared_config nfs
rw,bg,hard,nointr,tcp,vers=3 timeo=300,rsize=32768,wsize=32768,acti
meo=0 00
nasl:/shared _crs /u0l/app/crs/product/11.1.0/crs nfs
rw,bg hard,nointr,tcp,vers=3,timeo=300,rsize=3276 8, wsize=32768,acti

meo=0 00
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nasl:/shared_home /uQ1/app/oracle/product/11.1.0/db_1 nfs
rw,bg,hard,nointr,tcp,vers=3,timeo=300,rsize=32768,wsize=32768,acti
meo=0 00
nasl:/shared data /uOl/oradata nfs
rw,bg,hard,nointr,tcp,vers=3,timeo=300,rsize=32768,Wsize=32768,acti
meo=0 00

Mount NFS shares 14 2 tn304 Taeldnda off
mount /uQ1/shared_config
mount /u01/app/crs/product/11.1.0/c
mount /u01/app/oracle/product/11.1.0/db_1
mount /uQ1/oradata

16. ¥M3a314 shared OCR 11ag Voting Disk file Taslddndago i
touch /u01/shared_config/ocr_configuration
touch /u01/shared_config/voting_disk

17. ﬁ’lﬂ’lilﬂé&lu permission 1y shared directory
chown -R oracle:oinstall /u01/shared_config
chown -R oracle:oinstall /u01/app/crs/product/11.1.0/crs
chown -R oracle:oinstall /u01/app/oracle/product/11.1.0/db_1
chown -R oracle:oinstall /u01/oradata

18. Run Program “runcluvfy.sh” Lﬁ’e)ﬂi’m?f?)umi configuration YDIUAAY node 1
aunsofans clusterware 18570 Srefrdade il

/clusterware/runcluvfy.sh stage -pre crsinst -n oracl,orac2 —verbose

19. 113 install clusterware UUIATDY ORACI
Run ﬁTc’;{Q
cd clusterware

Jrunlnstaller
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DATABASE
Specity inventory directory and credentials
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gﬂﬁ 1.2 1900 default inventory

21. 1800 path 1un5 install cluserware
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22. MTAa registeration node Y04 clusterware FundutaziuIl node

19 node 1RBY AALJN add tHBINY node orac2

CHRALL

Zas

e ihe Dracie Chastonyre. (26 aah.
fithaie e 3 AHS P8 et

5071 n.4 natiu Add tiveriia node

23. famslddoyaves node ORAC2 aaluzes uAIng ok

Oraicle Unlyarsal Instatier: SEecy Cluster Contiguration @
CRACLE

ool f

Specify Cluster Configuration

51/ n.5 1#n Yo3aved node ORAC2

1) T ¥V
24. $117U node ATUTAABAMS NATJ next e llTunousio 1)

CHRACLE

IAG 14

DATABAGE 1 1

Specify Cluster Confiduratian

Soter, et B minsigd Chgteriapte . For ac
£

5
e, kit S Bt S0 1
e B vty %

gﬂ‘ﬁ .6 (terAN node 1 regis iU clusterware
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=1 [ YR . 1o = [ .
25. 9211137 interface type 4049 eth0 il private 8¢ iimsidewdu public

el kN

Specify Network Interface Usage

AR I IR L6 Tt Bhih LM Izprate SO IhE U8 D PR, Frivaie
sk B Grlated e Rat o/ DNIR CHARERITS 00 IOrasdy S

EE 1, Orecle Universsl instaliers Hetwork Interface Usage =i%
SrRAcLE 448

ASE

o700 K
iy

51/ n.8 1dion Public #&nA ok

26. 5%1) path Y83 Oracle Cluster Registry(OCR) aldad a3l 4o 16

QRACLE 11 g

CATABAEE
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27. 51 Path 494 Voting Disk awdia319131ude 16

oracee 44 4

BATABASE

Specify Voting Disk Location

Summary.
Oracie Cuisterware 11.1.0.6.0.-

G- Gintial Savings
~Blarte.
v e, f

pacs ReQUUImIRIL
¥ Ragicnd E49MT dmchades ATHE semmutayd . Avaifaty 37180
Now Instadlaltons G5 prodaday

gﬂﬁ .11 Summary screen

a 5 =4 Ao w a 5 o
29. 5814 program AAGaa3 YL AAIAART program vzliAuADUIH 11 run file
3 3
Tu4 2 node @1 path i
/u01/app/oralnventory/orainstRoot.sh

/u01/app/crs/product/11.1.0/crs./root.sh



186

Fdvevertl I of

Instali

g

51 n.12 yuzRafY program

v . . ' o1 .
30. 11U1M14 Configuration Assistants ma‘lumsmmmm LAY start service 1AY

3/
o TUIA 1azaUN1SAAAY clusterware

ORACLE 1 1 4

DATASASE

art the ChmbOnEety LOU SEiETEd BAPEL .

QRACLE 11g

VATABASE

End of Instaliation : S

517 n.14 GUgAnIAAAY clusterware



MANUHIN U

MIANA 995 11Na Software

1. RunfNes
cd database
JrunInstaller

o1 Tnstall

ORACLE 11 14

DATABASE

¢ Select Instaliation Type
| Gracle Dmabiate 119 11.1.0610

4 4 ) . Aaw v
;5.‘1]‘11 9.2 1a@n Enterprise Edition 1Wel15095U Cluster

3. /A0 Path ¢ install 1A% path Y04 ORACLE HOME i 1@ config 131

~/.bash profile
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oRACLE 1 1 4

DATARASE

install Location

e Drarhe. Ssne ghrectiry.
el

Spacaya Base Micriion 6 sioing 4 Dracle sotieva Bed gaasgurwion -talues s T wewion s

senuire

517 4.3 1den path ¥91 ORACLE_HOME

i o [} w I~
4. 1®on node Nag 1M1 UT AU cluster

517 4.4 1900 node ORAC1 laz ORAC2

Y
o < 1 . v a w 3y '
5. Program 11519731 Configuration A4 gndeasansanand lanel

Crereh A ate e,
CRACLE A g
DATABASE 11

Product-Specific Prerequisite Checks

Thp HETRIRr DL RN iR QUSRI for Sharading abd
raafigarng e e Lhaten You et (9ASUNR Rty Bt Continn e

AGHISG DRRTANING ShTTem DK FGuIemEnS
& L

gﬂﬁ Y.4 Prereauisite Checks
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4 H
6. 180N Install Software Only Aomanasalaeide’ il Database

QRACLE

DATABASE 11g

Select Configuration Option

‘Saeet the CONTFIIFUIRIN 1HAE SV VOUE AERCE Yl (IR LNODIA BXREY (6 (roRep &
asfigure Anomanic $107975 HInagEmERT (NG (ol msnaging Dahast
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Summary.

Qracle Qu’abns: 1 Ia’ 151,060
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MANUID A

M3AAAI Database lnald Program Database Configuration

Assistant (DBCA)

1. Run program Tagldmda dbea

&on 003 1AA Real Application Cluster database Ve 1# g 1udoyarinuiLy

Cluster

gﬂﬁ .1 KIS Program dbca

2. Lﬁﬂﬂ Create a Database Lﬁﬂﬁ %IN Database Instance LLE‘SII’Jﬂﬂ next

gﬂn .2 189N Create Database
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3. 1390 General Purpose or Transaction Processing

517 .3 1dendszianves gudeya

¥og1udoya uay GLOBAL NAME

N
3
‘aeu

a 24y
51U a4 fatie g1uvDYa

5. 1don Configuration Enterprise Manager ATRLERN Enterprise Manager A17UA1

Database
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6. Smuasiarmuldinas User 5o T¥sianiu@en AU 4 User

A . A4 q v v o Y
7. 1000 Cluster File System woln FIUYDY RN UYDYALUY Cluster

51 n.7 1@en Cluster File System

A v o .
8. 3%1) Path oAy Data File

511 n.8 521y Path N1HHY Data File
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9. NI1MUA Path Y94 Flash recovery Area 1482 Enable Archive mode

1L AIMUATUIAN1UI8AINST SGA LAY Character set (11 THSTISACSII e 14

59951 w1 Ine

Temory NIHHA

1
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12. (2®n Enhanced security setting 118 Enable Automatic maintenance task

gﬂﬁ f.13 1@on Enhanced security setting

gﬂﬁ .14 1$an Enable Automatic maintenance task
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v o d
13. v liiaeniy redo log, control file (94

Database Storage
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* %5 15 B0 7 remove Jata RS, TERISIOAC O DALY SAJIAN SETinG thit
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14. (ADA Create Database

A &
gﬂ‘n f.16 160N Create Database

3 3
15. ihgnihaamsAad 1Az program 923911131 Ainde LISTENER nou lag

i 3
1% Program netca ¥ click yes weld program Annno 11
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n13AAAY LISTENER Taeimsudlu Configuration File

1. uf'lvFile “$ORACLE_HOME/network/admin/listener.ora” ¢iail

LISTENER_ORAC2 =
(DESCRIPTION_LIST =
(DESCRIPTION =
(ADDRESS_LIST =
(ADDRESS = (PROTOCOL = TCP)(HOST = orac2-vip)(PORT =
1521)(IP = FIRST))
)
(ADDRESS_LIST =
(ADDRESS = (PROTOCOL = TCP)(HOST = 192.168.x.x)(PORT =
1521)(IP = FIRST))
)
(ADDRESS LIST =
(ADDRESS = (PROTOCOL = IPC)(KEY = EXTPROC))
)
)
)

LISTENER_ORACI =
(DESCRIPTION_LIST =
(DESCRIPTION =
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(ADDRESS_LIST =
(ADDRESS = (PROTOCOL = TCP)(HOST = orac1-vip)(PORT =
1521)(IP = FIRST))
)
(ADDRESS_LIST =
(ADDRESS = (PROTOCOL = TCP)(HOST = 192.168.x. x)(PORT =
1521)(IP = FIRST))
)
(ADDRESS_LIST =
(ADDRESS = (PROTOCOL = IPC)(KEY = EXTPROC))
)
)
)
2. ud v File “$SORACLE_HOME/network/admin/tnsnames.ora” ﬁ'ﬂﬁ‘
ORAC =
(DESCRIPTION =
(ADDRESS = (PROTOCOL = TCP)(HOST = orac2-vip)(PORT = 1521))
(ADDRESS = (PROTOCOL = TCP)(HOST = oracl-vip)(PORT = 1521))
(LOAD BALANCE = yes)
(CONNECT _DATA =
(SERVER = DEDICATED)
(SERVICE NAME =ORAC.WORLD)
)
)

LISTENERS_ORAC =
(ADDRESS LIST =
(ADDRESS = (PROTOCOL = TCP)(HOST = orac2-vip)(PORT = 1521))
(ADDRESS = (PROTOCOL = TCP)(HOST = oracl-vip)(PORT = 1521))
)

ORAC2 =
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(DESCRIPTION =
(ADDRESS = (PROTOCOL = TCP)(HOST = orac2-vip)(PORT = 1521))
(CONNECT DATA =
(SERVER = DEDICATED)
(SERVICE NAME = ORAC.WORLD)
(INSTANCE_NAME = RAC2)
)
)

ORACI =
(DESCRIPTION =
(ADDRESS = (PROTOCOL = TCP)(HOST = orac1-vip)(PORT = 1521))
(CONNECT DATA =
(SERVER = DEDICATED)
(SERVICE_NAME = ORAC.WORLD)
(INSTANCE_NAME =RACI)
)
)

oradaatondasiamse as29aeuh T instance In auegielnsldmd
$ srvctl config database -d ORAC
oracl ORACI /u01/app/oracle/product/11.1.0/db_1
orac2 ORAC2 /u01/app/oracle/product/11.1.0/db_1
$

$ srvctl status database -d ORAC
Instance ORACI is running on node oracl

Instance ORAC?2 is running on node orac2

$
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138191 Program sqlplus o944

[oracléforacl ~1$: sglplus / as sysdba

SQI*Plust Release 11.1:046.0 — Production on Thu Jan 22 04:37:36 2009
Copyright (ey: 1982, 2007, Oracie: Al rights’ reserved.

Connected. tor :

Oracle Database 1lg Enterprise Edition Release 11.1.0.6.0 - Production
With the Partitioning, Real Application Clusters, OLAY, Data Mining
and’ Real Application Testing options

SQI> SPLECT » FHOM ‘v§active instancesy

INST NUMBER: INST NAME

- 1loracl,localdomainsORACL
- 27orac2ilocaldomainiORACZ

314 n.19 saaamslimdansieaeuamus MsMNUYLINARL instance

#1350 19 Enterprise Manager 1#® §a0101201311191U6199

gﬂﬁ A.20 HAAINSINTHYBINADY instance T program Enterprise Manager

199
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M5AAAIZIUTDYA PostgreSQL UHIzUUUTAMS

Windows

nAgouNUTZUDURIANT Windows XP 32 bit iz Windows Vista 64 bit
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531J‘]J‘]J§]1Jﬂﬂ'l'lu‘1ﬂ'l !.'J'E'J5‘]ﬂlVI’1]5‘.,"Vl'lﬂ'l'iﬂﬂﬂﬂlﬂun@ﬁ%uﬂ'lq@]‘l]m31/nﬂ'ﬁﬂﬂﬁﬂﬂ ADIIDTTVU

¥
8.3.1Tae IS Andenss1nad Inaauudl azllsznavudie

. J Y = 3
postgresql-8.3.1 -int.  IWl@doyaaadandn

@

¥ [ ¥ ¥
postgresql-8.3.1 Haaasalddasulddmiinindesmsaaaslng

¥ ¥ ¥ i [ ¥ 14
Tuduneuiivzimsaassnd Taansoanide lumeAada postgresql mneu Tduida

aani W postgresql-8.3.1

1.

= 3| A Aa o ¥ a 3 " e v A 9
QanNNIM !.‘JJuﬂ'liLﬁ'ﬁ')ﬂﬂ'I‘H'l‘Vl’Jclf'liYP‘l‘l‘ﬁllﬁﬂﬂﬁluﬂ'ﬁﬂﬂﬂ\im‘luu vlllLﬂEJ’J"U'EN

o Aq v LY o a 3 d'sl ' g g 3
ﬂUﬂ’l‘kﬂ‘Vlclflﬂlﬁﬂ\‘ﬂu@]'JTiJillﬂillﬁﬁQﬂ'ﬁﬂﬂﬂ\i NATUANVOINUIATIRAAA

4

4 a 3 o 3 = o
dunsedeniio ¥ Tsunsufade adnidifudouamsaada 3l sauded

U
)

01 aAL password YD service user AT database superuser!.ﬁf)!.ﬁ’ﬂ ansuud I

NA Start

Welcome to the PostgreSQL Installation Wizard

Seleict ths language 1o be'used dusing installation:

(¥English 7 Engiish

€ Germian / Deutsch

O French/ Frangais

3 Bixiian Poituguese / Podtuguss - Brasl
) Runsian / Fssian

(O Swedsh / Swencka

Q Takish / Tiitkps

[0 Wiite detalled installation log to postresgh9. 1.lg in the curent directoly

=~ a 4 2/ a = kg
31]‘7’1 .1 ﬂ1§ﬂﬂﬂxﬂl‘§l!ﬂiu BHULTN 1@DNNIHINADING
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Y 1 o o A v o O Y A o A o A
2. AU NAUS U UV DIAU uuzuﬂﬁﬂﬂiﬂmnmaunaummmﬂm lW'ﬂ'ﬁﬂ'ﬂ

3
ammsvaudety uuzhliihn ndwniuling Next

P Pustgas0t
Welcome to the PostyreSOL lnstatlatiun Wizard “ ‘A

i srongy Fou ik 4% ki confinding v

Ok B Hesd’ butten o eorfiue. v Tanee! # you vith o abot the iralatlotions aedd by again bter

£t e 2=

51 0.2 Muuzindesdiu nefiumsnamIdsunsu

Y i 3 LY @ LY
3. HUIANVOANUABDUTU ¥ina Next

13 Pestpresil

ingtafiation notee L‘g“ A

Pleeme mad do ingabalon & J ¥ U & dsmmtdmaymmmw

PostgreSQL 8.1 B
installation Notes

1o the greSCLE | Instalk Wizard

Before you begin
Plogse sheck tha pgmstate FRO &
Ut nanatatir poteats podtunead I FACY vepiows 2o before you gt
teted, H you any prublems, pleuse cheek it aguin. Alvs, moke sun
rou have 1wod tirough these -ns‘adah:m notes complelely.

7171 4.3 nihasdeanudeuSuvaalusulsy

] 3
4 thendiuilznoudeguesllsunsunagihinsaads daulsznauves
3 3 1
Database Server a11150AAR4 18IAEIUU NT based platforms 111 (1189910
Y Yo 4 = A’f
PostgreSQL A09ms 14dnBauzmmruaesvasszuy Wd NTFS minllanads
g o =Y 4 = 3 v 4 o o e
vuwrsarurtindu danderzdosllsu W inidb.exe 119113 initial database
@ o a 3 =]
naamnsaand llsunsuase
Y A’: =} o P a ;’: LY 1 9
Arassrunsadendumisaanadd Tsunsuuazdiullsznondlag
a a A ' v A o o f a0 oA
352 Taeaandond1ulszAaUUAINA browse MDA IMUARILHUIAAAS 15D
1 3 i) )
donaldsunsuldfasdduiidoriulaeidonii PostgreSQL 118700 browse
A A ° P 44 VoA ° v A g Y1
Wodendunisfngs Tuiithsne lmnTusunsudmualdive T ligannlu

o ] kY A o a v
ATINV LFHTALAINA Next lWﬂﬂ’]luuﬂ’]iﬁall‘lJ
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AanaliiauthuyesiantharetziunmsdimualiiPostgresQLARGUTIU

. . £ Ay aA

service UUwindows HFIEUUDAND § ﬂﬂi!.Lnsmummmmmuﬁuum%Tﬂﬂ
§aTusia uaz ¢4 logon windows e 1) start Tlsunsy vz doatins
° . = Y A .Y
AU UA account YU windows ez %D start service A2y

° Voo o kY A o = '

MY UARAINNTATAUAING Next L‘wammumma"lﬂ

° Yy o = 3 g A ~
Tumsfvua Account name “postgres” ity msaaaensusn lunsoan

9 ey A 1 ~ E d? YA A
T 14l user ¥® postgres M]ﬂﬂu e inmaium 14 sudumstiuuser
I 3‘ 3‘

Glﬂ@lf)‘]J Yes LLﬁ$‘ﬂ"lﬂuui)$ll1’iu'lﬂ"lﬂﬂ]ull"lll‘ﬂﬂ’)"l iﬂﬁw"lu(password) Vlﬂﬂ"llu

1ol Tsunsuazadrasar(password) 19 Inal 1 ao No

2 PostpraSi: >
Service conflguraiion L“gﬁ
2ty -
InRal 22 2 serdce

Sumvio peme FocipeS UL Dutatrase Sever B3

Actourd fote imlim

A.Dcvmlduman E
A..wrlwmd [‘""“ T
vmmam =

e
Ymm*«m!wmmwﬂ:?m;ﬁmdmnmm Hmud 3T
e mercbor o e Xosd adiud wo iy droaly eresled & apceumd,
in xnmhcmdomru;w Entel an acoourt nune mdapssmud orlsave the
paswmand Hork, 1o havo one awa-gonenated.

Bk, Heut [

51 4.5 (Ju m3a319 Account name w03 windows

3/ ¥ 3/
mitdb  wrhaeiieg luaadummnlyld@onaanaliiiaudy  service

3 v
A A

H ~ H g A vy o A o g 9
("Uuﬂau*n 6)‘11.1‘1111@16uulﬂumimammmmiﬂsﬁ'ﬁdwumwafﬂﬂmugmma
Ja (database cluster) n5o'ly ddesnsIiiden character set uaz encoding

uazdmua Joyalums login MIANUAVBI superuser F1HM5U Port number 1
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£y o ° I~ dn ¥ 19 |oy YR
28 server Mrnuansamvuatiunnaavezlsh lduades lddniun
windows LTJﬂ“l“ffaejuax option Accept connections on all IP addresses, not just
. . . .
localhost 2luns Mualiingeaq client dumansadn ey database VU
SerVer"lg{
' o ya o o ¥ = ¥ A . Y
atlsfmy fRadavzddosiimaidaoyaalinios client 1971%
I'4 Y
1 server Aenuoalu Ind pg_hba.conf Aagll
¥

Y ya ouw 1A A o . b g
mgmm'lmaaﬂmxmmi initialize database 1UTUADUL AT

¥
o & o a o o o .
auiiums ldndeannfaniTusunsudiuse Tae run 194 initdb.exe

) éulngQL @

inltialice datahare cluster ‘ l‘g&z

[ i chatatrarm chades
FPot it sz

Addipssey [l Acpent comnaciions on 2 askbeess, et st keabvst

T T T, 3:!!\0 sahice. srourt Fc‘; mmlmm
~Frmnd e e pasried thaudd HOT be e zane a5
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31 4.6 M3a310 Account name volFNUnazIEM st s muiluveya
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. Initialise database cluster ma‘gg
2 =

31 4.7 m3a$19 Account name vo3flHu

ANHUANBIYARAN (Procedural languages)
2 o Ay 3 a v
100NN TIYANTNI( procedural languages) Adoemsldlu template]l 3339LAINNYA
P a 4 2 3,‘ )y o =1 a N o
a1 PL szgnAndeasluvianus luduseuiidaiufieansfaldandngldinudae

o oA
1 PL g lautluauSudu
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THUIN NUIZHAANVHUURANIZTNUNTLADNAAA POSth‘CSQL llhnl service LLIAZLADNN

b4
Y =)

MM UARUTUAUVDA database cluster fAadeauIsnidon 1dmwznm1Al runtime figndos

b4 3/
AAABYNINY INAIDEIUTU

¥
PL/perl 2eA09l ActiveState Perl 5.8 ﬂﬂﬁﬂﬂg

PL/python 92@041l Python 2.3 ANAYDY

U

¥
(Y v

PL/tcl 92A0l ActiveState Tcl 8.4 AAAIDY

kY
. Y . . = o 1
PL/java 37991 Sun Java Runtime Environment ANAJ0Y

£ p“gg tegog_

Enable proceduraf languages Rﬁ E
er L

Sefert pyonedunt langueges to eratie in ihe delad dodabaree

Wikthgd

S gead

{erax § Smas [ Cows

51/ 9.8 rdon mwifidesnisldainly PostgreSQL

7. (@8N Contrib modules 140N contrib modules vz 15911 1U templatel YnIngase

a o a 1 ~ = 3 dy v 3 3 I Ay

gnanfemlng e Tugangniden ludupeuiimmiussgnimuailumisun
v v 1 A 2 = A a2 I
wvoagudeyamiailszudad@ununmsiunsiaonAnds PostgreSQL 1lu
service LazidonNzMNUARITUAUUDA database cluster
b4 v
[v} . a  w o 1 a T .

Hodana : Tuga Adming1 vzgnanfuilun1Fudn M31291 pgAdmin
o B ¥ Y & Ya a Y a A 4
ududeslfife IiiuAnanuasalumsIiusns osnn Tugatign
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Enable contrib modules B{?i‘ig

Contrb modules pravide additional, often specidiced, functionalty. Select those you wish ta ristdl
mhadelamlsnvlaladaua&a All Figs iwil be mistalled 30 modues may be added lates simply by

executing the appropriste SO script.

[1B-Tre= GST. [linteges Aggregatar (] Cyplo. Functions [ Refint

[Jchkpass O integer Anay CIPEStal wie [ Time Travel

[JCube {J15BN ard 155N Clsec [JTable Functions

[oeink [Lage Dbieets o) [JAutmine [JTSearchz
EatDoence [LTree [Jincet Usemame  [JUserLock

[JFuzzy Sting Malch [ Trigrom Maiching  [J ModD aleTime
[Z)Adming1 - used by pgAdmin to provide snhanced functionaity.

[C] Ful Text Index - deprecated in favou of Tssaich2: onlp use for exsting applications!.

" Carcel

[]
Y4

51 1.9 enlugandesmsididaldamu Munndaldsunsy

a1 PostGIs 1Aoninnzdlaldau PostGIS 1 templatel w501y Twadunn

) - ) RN 4y o9 ¥ v & )

gudoyafignadintumnIng dlidenasdludrdesmsldaulumends munsallionls
' 1 F% @ 3 FY A e & v Y v J 4?‘

Tunrazgiudoyaldluniends @Seudana Next iNeduiiumsae 1y nihdediazuaasium

43

v ¥ ¥ 1
@WIZNLNITIADAAAIPostGISSpatial Extensions Tudunoui 4

i‘i? PostareSQl

Enable PostGIS k‘ ig

You can enablei the PosiGIS Functions and oad referenca data i the lemplata’ databass now, of
you can mahuall enable & ) individual databases later.

[J Enable PostG IS in tempiatel

<Back ‘E Next > ; Cancel
51 4.10 msilaldam PostGIS

o [} 9
8. AAn Next thoandaT1sunsy

g PostarasOl

EIER
1Y

P SQL is now ready to ber installed. Chick Nead & dete the inslalalion

[xBock ¥ Nekr § [ canced |

¥
L

517 9. 11 YuneuMIAAA PostGIS
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. wanmnuinnihlumsands swiaasauanuiunihlumsand Ty
windows 1191995 511U Windows XP 'i:uﬂ'ﬁ)uService Pack? 1oy Windows 2003
JUNoU Service Pack1 911919 Command Prompt Aatunludunsy
“Initializing database cluster” o8 DantAeii ¥ Uaoein13 Faiuszgnialy

Y a : a 2
DINAININNIAPAUTIIAU

tnstalling... L‘

Iniiakzing databass cluster (thit mag taka a minute of twe)...

ARG HARARE K NP Rinin

51U 9.12 M9 install MdAUHUMS

3 b4
Y

a Yo w ar =] = A o A
10. 3UNITAAANT Qﬂﬂﬂ\‘ii’ﬂlﬂiﬂUlllﬁl]ﬂ'iLﬂuﬁlﬂ"ﬁﬂlwa5‘1]%1'31715?]'311]&?]?1@1!1?7'3

R

T 3 v
Mgy niwnildiadsdesnisiiurionsanounnuamsounedeln

1% Add/remove programs 910 Control Panel.

p p,,s'g,es(vuv T ——— 2 .

Installation complete! k‘glig

Congratuiations, PostgreSQL has besn successhuly insalied on yous system.

bsciibe lo the pgsat iingks! lo recsive information about new

We that
releases and bugfes.

([ Subscrbe 1o pgsakaounce }

Click the ish bulion to exdt from the instaler.

3UN 4.13 1a30@UMIAAAT PostgreSQL





