@

::Dat:c::bcde, RECm\feht/

T .
:QETOC)“C}'"_"_'.‘ A CGMF\-{EUL SySI-er) s an Q_,lecETom&C}‘ﬂ”;caf
~The

le’.V'iC._L S‘ubjecl: +o ‘ﬁa?lmm of Voot ous {;\//)ej
ml:“\a;l;li‘/ of —he DB S‘l/S}ﬁm 15 /Inke_c} o ~tHhe ;quo.L-'):'Et/
Q"(‘ “‘he Cn\qui‘bL %/S*Lm on L\”’\l-C;) ;’}‘ Juns .

The Types of Failuwwma Fhod the cormputer systen,
15 llely b be subjected include Heilures o ceam/?mmh

=y sub S‘/S'}e_mb sofbwore += luon B Pawm O%":O;j’ﬂ/ aceidenk,

undoneseen situahing and nNabuval er manmade disasbevs.
) are the wmethaods ol mqk?nj

The aim of the Twecevery scheme

DB S Coverly ‘HicF)nf?,
the DB Fauld —olenant
s b allow dadabase O/QUxal:JanJ
a demjlune. »Tth YN rHUm loss pra inbrraialiin e =9

acmnumicg\\i/ g shloble <ovt.

< Need for Recavery: TThe process o Recoveny in needed
Fnob]ams A D8 failow,

¥y e handle e
r’ﬂ-‘\L -(—ollam*,,}j aort Some a~‘- "H'IE, -ﬁa;/u-?ué OCC_LQL

N e 5’1/5’{'(’_1’“'_
(i) TﬂanSac{TFan Faf(uf; “These ate teo [S}I/Jrii sl

—

MM et Pﬂa\l/ Cause a ""ﬂaﬂSaCEl’ar) +o 4_@'-,.
ﬂ“)l:‘?_ji.c'il Ervton. The Jnansachtn Can ng |,
conkinue woith iks nosnmal execution be LA

& some inEennal (;ana’fbfan such as inCp
'Ir’?ﬁ“[’/ Division el}y zero inbger OV’Q-.J—}BM d\cm‘{%
Cm};ain EK%abianq] condihuns “that- ase haf«.
j.{amm&a‘ ComcHu/ may alfo Tteult

Yo
; %ﬂi}?&dﬂfﬂ C’.ﬂnC-t?”c\}fan.




)

b) LSYS'}‘E_W\ Esuvon | '_ﬂﬁL,sys{-Qm has enterwed an
cndesinable shale (E5.Deadlock). As a sesuld ok

~+hi¢ undesinable stab e/f-Hne transachvg Conno
C_mn‘\Eif\\L'E. with ih Nosmel &"YLQCL,L\Z;G/] _ This 4-\//9@._ of

Arensachin Con be w-execubed b = later Himc .

\;:} S‘/‘S*‘Qm C;'[G.SL'I Aﬂy haydwaene m\'{-unolsfvd oy

= Buﬁ o —he dedabase Sofbwone on the C‘J}Q&fabirba
System Hhot causes TFhe losg of the Conbent ok
Vcs\q\wlg ‘S*I-nro:f&?(\)& bmrgj -F?ansa.c,l:ao-o PMC.USJ@
Yo o haldt. 1, contenh  of  Non-velehle g-mc.fewmd_ﬁpﬁ@
Is et CD?UL.(__(P}-QJ_
dii) Disle Farlwe! A dicl blocle loses ik content  ag
s = dil o ither o heoad cnash or Lot losce
dusrig @ aen Arontter of)e_VaHun."ﬂwua, evLens may,
occuon  duwuny -‘?Ltai/wﬁe O/MYQHMJ- c“}?"% ot the
dobn on ather disks an achival b-::x(;kut/)z& s

Stovoge media,

a

/se“‘"’ /Cluster
= iy | =]

Platter Read-wmnte head

Spindle




o &

(W) Physical Prablems and Neohuaal Disastent)

P‘ralo,({mi h lf_e_ Dakba "“\ﬂ-“: - F:F)-L qcc:éan J‘/ dv’e_-(uf”"'*—j

ol Secadovy Stovege Camey undey I‘?L\t/riml Prsblemd

whang o Problems |ilee En—'rd]myuq\;gf Floods , Tsanami
S=mes under Noduyal Digasteny Loth mqy Mf‘f’

'}r\ "H'\E, L oss o{- Equa\.

[\\).T)LQ"WSQCE}OI’WS and Qﬂ‘:—ﬁ\’e.]ly: A -L:?LaﬂSc:lCEidﬂ s Hae
ba.’SrC, LL'n”: q-[— MCOVE}'U/‘ Ir") CDB S!/{Sf&m 'Thﬂa 50-{‘—"3-@0.3\.6_,

which deals with DR sucaveny is Recaveny ManageA.
manafer has b enfunt +hal on e coveny
\Wew tsansachia

ol

“The s Cavery
Prom Loilune , all Hhe eHecks of-a g

[T "Hﬁé, DR ay Mane

Swccesstul emecalsion oF BEQIN TRANSACTTon

Stakemenk and ik ends with successfa) e_wgq_t_d@;‘m

o CaMMIT  stedemen)

Thow arne e bt/PC-I ol TmnScaC}';oo l?c
C"'VC‘L}/

( 'i) A W T V&"v:\/

\".I:) qucuu oA d ‘Qﬂ_Cuve_,L/],

anw Q@@v&yﬂ%}: Forcwond Recaveny,
sS4 ‘qu_

FUCoveny PMC&«JW hich 14 used A0 cag, ol
Pl\k/SPCﬂ_l d.amd-_{ccﬁ:j-’llo”m NE je.Canch-Ly S'"Oﬂé}_f?e, ‘-Qlﬂ,!&

wonihry o+ dah - 98).



@

Backwoons R‘lcmvv\y NP’ Baclwond lQe_c.wmy 4 a

N0 Caveny pru cedorw wohich s wsed i dhe case  of
an @vrn occwwed wm the widdle . normol
evecubion of- a bransackion . The swes veny MANcY e

Muvk- uwndo the mansackion when an evwAa
gccuroud sn the middle of evecubm of atiansadiin,

___—

Database with
changes
"w Database
UNDO i 5
without
\_\_}/’ changes

__—

Before
images

Database
L v e
_changes) : [ g
“REDO .| Database
— v (weith
= . changes) :
After
mages




® |

——

{/\' DBMs QQCUWU\\/ Facilikes!

A DBMS should P)uwide —+he ﬁo“o...:ivj .ﬁadhl—qu

kt'fhg_adm\pﬁadl.'ku? Evmy DM S
CoPIu ot -the Dg.

S anr‘\j -Qc\c:lf}-fcd‘. :H- ]-\QJP,S o k&(’_/Oinj “'71.6(&)& of—dhe
CLUU'LQW]- Sﬁi‘e ol 'Tﬁ'tanfac}ﬂn and DL C)')ardfa
Cite) Checlepsint ke

must chkq}g Pe.ﬂ.foa!fc

T+ enables u))dah!./s +o Hhe

dai‘&bme "H;)q}‘ and in FMJW F» be yade
P'U\manenf.

(N) 26&;\/9_;?,!, Manaser: Tt allows —Hne Systewn v Jeashi,

Ahe DB Ao a Consistent SHale in Cage of failune

<:\/ : QQCOV(’J'U/ Tac’am'?uu ;

Reco\/eﬁu/ 76(:’0:4:‘77@; can be Cal:e_jonizﬁd
into the +ypesi

@) Lgﬁﬁ Base d Recwctnt/: The. most wfde!y wsed
St chne o .Jw.cuxc’f”j dajabels mo‘l;‘qc“]:;an_r

oﬁ\d,r.
“he D)
An L,ch)adte [05 Containg Hhe -f-o”awh:lf 'h?-ld_i;

~) Taansactvs (denkben! T i« he Unigue |
c'fr— “+he ’!‘Amnj‘acb}q —quﬂJ- F‘UJ‘HAMEQI —-J-)-,e Wl

b ]

s he Log. The Log 1S @ sequtnce o Los ge
C,L-Oj Recovrd ynainkaint a2\l the LLP(_-JQL—@ QCHV:'HQ, "

) Dot ~item ;denj{f_;u: T4 54 dhe 'L»Lnftz/u_g, ;dﬁhHA
ob +he doke ifem written. Typically, 24 ¢,
deanned with beredian: on disk od- the data Hem.




&) o\ valwa! T4 5 Hhe Valow of e deds Thewn

PTU:OA_ to the w~ite
\-G}J New Value ' T+ ic dhe Value ol —He datoc item

.—__-_‘—‘-'—-—.___

LWl have ofte the wyite.

E-Fm::l t&}?c’cx{‘@
eNsSwieg +ransackia abcmfciljl/ b!/ Ju Conely
A\l dedobase modificakonr n e loj, Lut c:lv:('vmirj
+he ewecdhm o all wvite opeyakigal of- a Tyansack o
wnBl the dnancackg s Succexbs{-m\lx/ C@H\Fld‘ed,

D ato c\r\amge_s U Conded in the 103 ‘L”?— aIl Q/D/D}s‘ed

+o e Q],,J—mlawﬂ on Camm;’)‘.j‘_f— = 4‘?1&“§QC-HU-’J -éqf\]

be.:&)nﬂ_ 9—;_[_9“«_)-);»3 e commi} Poin’}f Hierno HEET nee o

H undo c:aﬂl/ Gpﬂfﬂjﬁh’) because the ‘*Aﬂnfadﬁ‘aq Mas

Net a(—ped-&d “the dedabase on d?gic, -
e,

((Q) Imme diake Updabe.' “The immediate ‘-L/f?alaf‘g, q“o
s
dotabase modilication, +o be ‘“E/’”E to the CLai::ql,Mﬂ
while 4he dnansachis is shll in dhe ackive  ghup,

alh aﬂ\/

I—(,wken o Enansackvs 1SSues on “Pda,’a Comm"tnd
—Hne Aadnbale can be upa’a}‘.go' imm&dfa}eb/ asthgyl. ~

need ho woodd Fea Hhe +aantachs., +o swach Tk 25 J"\/
™,

g;ﬁJ— . -SD@
ang_
Fgmm an a_ke‘ h’lqd{
discorded . ON tollback  old values conp T one g .
e wsing the  old valwas stpred ;, 4 Nk

cloteb h e | ¢

J all +Hhe C anjer Made bi/—HnQ tran
aﬂ.

ded .
. dCon

On commid all chanpes made 4 4y,
enf and the wcords jn dhe /aj File

SG._C.Hv 7 4y +he
D
X



@

'_n’\]j +f_Cl‘\Y}fﬁ/u_QJ ]S L{Sed = SC‘J\VE ~+he Pycblﬁm

b}’ '*-LPCDmmj’ —+he C‘i‘(’HCu]-};M %) LOJ-—BOLJ‘@CJ Lecover)
+e_c,hni‘7,w .

The o Yﬂo\-iaf CIFH"FCUL”TM w i FHh _Logg-—[?ﬂf&c{
G\PPY:MCIG :

=) e Seanch Process i Time Conguming.

2) Most ok Yhe Anonsackions need dv be g done
have f::'L\gb"t“““j—"/ witen Fheil updafe, inh the DL .
A'i'}-F\oLLjL Bii.cjufry Fherm will cauwte no "la.smf i+ wi |1
nevedheless cawe swcovery b fake longes.

A C]’?U:LICIQOI:’HL IS a anpshu{- S Q‘,F), AL

DR ak o QMEFC_ule momen | in Hime T\/Picﬁ\l\/,
A checlepoint imvolves ﬂLConcL‘ry & Cenbin ArNount
ok informalbion So Hod - a Laflure e L T )
dakabase  sewern Can  Fesunk odHhak e,
Pa?n-’r.

oy C‘\-\e_dcf?ofﬂ} oPe_Tal‘:fcm

< Prformey
by The S‘yﬁ'ﬁm o follows: perind

-ru\.\)
. A Stent o Q“\Qc,\t./)afﬂl"ﬂﬂ_cakel
;A&AHHLﬁHOﬂ/%“}‘ 4 Cj'leclc_ oint Cl/oh(f L&J;y‘j‘ 5
nd Hme o Ahe checlopaint . 2. ek
. All loj in&*"“ﬁk«q ‘F(oM '-H"e— Eg{
Vola}{ft Sthveofe s C'_a/)fec} t the (‘U
S
. Al dakabare uplates Fom dhe L

\”[algih. S’L'a?lajt oo wutten fo Fhe J

Her,

o the



@
. Gﬁ"hﬂc‘\uw Pﬂjlﬂ(: The shadow erSrr\,J —ledﬁrne‘,u_g, e diHewnl
L('"" “the. ‘QJ,.bﬂ](’d pro. c‘avm/ »lechntwum N e SREy Ared- if-
T RV
oﬂl\/ oL Ay ansackion 1§ achve at a Fime The 106 14 randads
heag "’“"“‘P" concwrenl faansackons are evecubing.

Idouw\,'. -'Hm? wge. a{~ loj N an env)aonment whais

&

Shadacs Pcng'mj e based on mqk‘m\j c_ﬂf),u sk
the. detabase T Ahis swcaveny scheme, he dckbabase
- P"""J"“l""’""'tcl into  Lined - length blecles e fesned =
| PAQt:S TMhese poges: oot rnoﬂow inths j)\,,ys;c‘_a\ blocks of
'S‘t:o:n.aﬂe, it Tthe ‘ne.\? ok Peye e coled dineckeny,

\ac
da’' Aok Tiee d740 be Stored W Aﬂ\/ Po—""-"“-‘*

“These es
Potf be hind thig 4‘2.(:\\\'\'&‘7/"(— ¢4

Y ad ey O Aigl . The main idea
Ao enainbaia Al | Pdfé_ Yabley :
C ') CuJL'TUL-n’\' 1")052__4—1&\5[@, c:w’_: Caunvenk fD'i‘{e_Q%v’y

Q\{} S\O\a\ A& PD—SQ_%ML t::‘{_“" S\'\c._c:‘_ou @:lYQ_QJ'U.Wy_

Page 5
(old)

Page 1

Page 4 “
Page 2 » N —d
(old)

Page 3

u kW N
[, T - V% N S I

Current Directory Page 2 Shadow Directory

(new)

Page 5
(new)



