J S o8

330F

=1 1330

1F o) Jlom (55550 oo 590 41 9939 (55 poiodond) (99037

o

g, oo ol C8len 0ol Mol 5Ll ST

(1) b o &2 ,:s.,J R
4

[

1Fee WP drosr pawe

alnt ol 5 psgn
53953 g Solidiond agle )13

29 el e lejlus

id 99531 9 51391 33 m 3 quaolS’ cwwihigo Al
(YYOF o)

o el loy g e Jlows o gled colaas o Sloetie) Slas  Jaoe

Sl gloy Bl G| Syled 31 | JIow olus Sl slge
AR | gy AS gesrs
L o | g Lraaly ologsbw o

RIS Fa 1 £ _ sl ol g laesls
4Bl lmedls ol akdyion hle clepiin o
Wt 3l lins pdile 3 ool gla i 5 el el !

IR e e e R A e e e e R R A e R e
3 R e e [ e e 3 R e 2 R R e G

“Dyign 18 il yho it GRS g Abbogn Tn ol () 350 bl o Bgi 5 o PR oled 1 009031 W17 0 Y it (e gy ) s o 0 o s LA g 80 iiler




Y asio JMF  (YPAF) a8 — o 50 clae a0 4 5959 (55 pediodend) 1yg03]

] (39031 daaaler 0 2l jgudo g ol Ao 4y oy ) HOUS 30 Ll g liasidio (40 )55 3l ¢ ool )5 ol W

JRCYES REUP- S PRSERC PN T SRy PAL S-S o I PRSPPI | -1 LS PAR VOO Oe I 1Y

sl oy i s g Es e Jlgw A= uds QMUE..HJL_!_ YL e a a9 &l SYL EdeJbgla & ylads b
e o0 a1 placlizewly raly 3 b Jlgw &2 233 g3 5

ity VS0 S0y 5,51 Cnloge N ledl 53l o 52 sloj 3 O o (53bond yo sl o 1
] o 3t 0 31 o MYy oliles ol gt o Nl 1 Spla 5

C
G, Sy
n

B aAFE W

%> (E—T)Y \

Gl ol (G 5leodipo G g s di o olbil (gl o (F

sudosls K210gy N s suc s (NEm S8 LM gn s sk b aume slosl JIB g A L5 e &l g0
1) 43 o i) $055 o arlil 90 (ol glosizr! 30 1y guae o 52 95 ol K 135 o0 dnn o Sl 42 b o
(s’ o]

O(lognxlogm) (f O(nlogm) ¢ Oklog{n+m)) (¥ O(loginm)) ¢\
e 3 o 51l SWilales a5 s 59l qpeaS (s 5luooly by eoliiul 1) e ;Lslsesls panlyss 3]
Tl 38 3 y30 ol (il plodl LB O(Y) 5

Wl 3 3Y 8 el gl anss a g ola plal |, 5l ol e aiis A L (O

el @3l gl ey 93 g ol planil 1 5 ol Gl o ny 50 L (Y

Sy pleeil |, 157 ol les e Az S L (Y

s S SIS TR

Sy a1 51 alas 12 51 padled oo i sue 1 Jolds syl £ gazmo 50 a5 510 iy &1, T M s ()8
FEIL T BTV I KT PR PR NPT TH VIR P BRI g PRI, | EE A L SV T PP e E TH | PRV
(i ol ) aia 55 o2 yiga) sl (800 (Gilo) 4z

O(nm) (f On+m) ¥ O(nlogm) (¥ O(m+logn) ¢

] 80l el Ll 1 U G go 19090 b 0 S5 (Inorder) ol g (Preorder) cud i i hales
¥l S 33 0 g0 plof

o 3 ey pammie gy S (! Bl L3 ()

05l S5y el SlBMe S 5 nl b S s g L:L-i} 41
| . i o . n. ;
"})"}‘)3':?'9 ._J‘JB")“:"b}L‘”‘L-M-l)J L_)J]L:L_,.\_'P—)j? I__ﬂ___g\}('f'

i it 5 3 le 3 S 2= (F

—-&



¥ deno JMF (YYOF) af _ oS0 glaoyan arng,g (‘,SJMA-HJ)U}&JT

pIAS 58 dlndon o0 (pl 58 Hlalo S5 (gaitmar ol adioals sue D p281us fold dicdon ppo G US ()8 -F
(s Olanil 1, a5 38 1 i) Foewl Suame (W08
1
log(n)
il g0 o iy () 9 (AN 3,135 90 oguas y0 0590 plas” -V

O(n) f O(n) O(log(n)) (¥ O )

f(n)e Q™) T .f(n)e O(F™) 51
Tn) =0 (") o1 .T(n)= TT(%) +0m") 51_

P W 1 & 4 S 33 = s y0ld (Y C 8l = En 5 €Y L RIPLAWIL S
................ [ ol — o8 ot 30 g S LwO(M) o 50 sl — o8 0 30 S0 g9 v |y (29390 30 —A
b O(N) ploj 10 529095 £, (535 3
Ul - oles F lyi oo = Ol gei (F Olsise - Ulien (7 olgise - leieed O
olgfdd o i odlyd g0 | 213 Jok 95 . )10 (e By 2 15810 4 3l Ao UG p0 ML 2N Adgl Jobo 4y (glaiiy -4
a3 plmil 4y opl (595
S ot alidle 1) Amds g8 dgmgedid, 51 5 @
o ABLa! amiio 10 damran Ay gladil A1) Alidle 3 60l 0 D Ay Koy @
Ao 30 Sgrgn Bily ey ok S g o8 o SO plnil 3 s calb ab adgl &by ST s jsba
Jos 5l ool LM L ol bl Al o Ty Jeb dainsyLis dpln] 51 .ael aalys ;o abab & jgu0as
ool cowyo MZ 8 (glilay dpn]destoxs (o1, ) 250 Al plas bl (olgadd cad Fas) G b (505
(! I il il 50 0S5 ,0)
dp[n]=vdpln—¥]
dpln]=vdp[n —3] ¥
dpln] = max(vdpln—rx] ,vdpln—Y]) ¢
dpln] = max{dpln—1] .vdpln-v¥]) (f
(b il |y & 35 o i) Fmsl (8o gila az 3 olgads (g BT S 30 )50 ot ol b i dpalima -\
O(n) (f o(n") ¢ O(nyn) « O(nlog(n))
LT s aeblas o g Conl oud 038 Kk o sue g G =(V,E) solu 81,8 & ol fdor iws ;o0 -1
wa «Salb C 0 G GlLF b 2 o Su Jiloo a5 55ab 0,10 0529 K pFlus 3310l L C SV dcgomoy ;
Tliiamd Cow pd abias (11l (pgeas 50 125 shoe 155 5190
ol JolS = sl ooy uibgy s @
VR i BT iy e g W s W
el POAT Al gols B _ol; idg Al @
ol ol ) gy Ao a1 geals LB YSAT dlws @
£ (¥ LAY V(Y Vo(h



F amdn I (Yrﬁf)ﬂ_‘sﬁfd ‘_gln‘aajs.}d...idgjj ()SJMA-H-I)U_-}&JT

Tl o 30 oo g (o8l o o801 gas 53 () 9 (AN 8,155 90 51 SQplas
ol Sy 05 ol Lag3 oo cyodld a5 ol sy 0 F 51 iy pyin Sy 3oy S Sl 3 51— Ll
A o K aF ol Log 3l e cpable b 53 alST il 0% 51 p2af e S 30 By Jlglyd ST
s 31 = s ol (F St 2l o ey (Y S 3 = ey (Y e 3 eyl (3
o o oyl s YU 51 T slasiw g cawl) & e 3l T gl e cewl sl s3ls nXM Sjlail A e Fle
(e ] 1y ada 357 oo g} Vilaaw] jodier | gt pilo oyl 0 X B 0015 Sus pidls dou b L dddiend
O(mlogn+ nlogm) v O((n+ m)(logn +logm)) ¢\
O(nm) (¥ Om+m) (v
Fam] dmmlone W o) az 10 G oS slisgs b yd .aml Iy MU yloy5e Jolf BILE o G ouds o é
(s oSl 1y 4l 35 o pite)
@{n*) (F @(nflogn) (v O(nlogn) (v O(n)
g o i jo )y g glecasgume U s (g3 a0l Alieus
Xy —Xe S =)
Xy — X, < —F
Xy — Xy =1
Xe =X S0
Xg —Xp S
fiial @9 (5 31 y0li 2 Ao (5l ilgar S 3590 plas
Syl e Culys o el (Y 3yl Ulgo alie (3
Wi = i 0% Ky == s oy
S anlg K olaslas 1y )T el i oS0 ol s 6318 (g0gn0 10| & jeods 0 1 Jold A 3 0 &1,
Olef oo oloj 4z 30 awl K jlado (38 55 oy i el 0010 Lo s B L0151 S0 & jgeoan 15 azedd g 00l (5590
(oS sl 1) aie 35 o ) $8,8 dacrloma B &1 mils L1 K jlade
O(log" n) ¢f O(logn) ¢ O('\/q) (v O(n) ¢
S p a8 18,8 apla 1y A" Modm olef o Sy A e 4z 50 @ 9 M g N Code s Slasl glsla;
(i oliail 1y ady 35 0 pig) iinad ploxil (LB O1) ploj 10 M Gilows &5 poz 3 o o claliles
O(m) (¢ O(n) OWn) « O(logn)
I ol Ve 1 o o gy (glBe 130 Sluaad (o i s 310 510 Jglo s glaalyT 55 oy o0
(e Dl 40 55 o i) Tiene! plandl | o) A o a2 50
O(n) ¢ O(logn) ¢ Om") v O(nlog(n)) ¢\
Pl Cow )0 oo yia () 9 (LAl o435 93 (pguas )0 4l 35 plas
el ool s Bl 0,5 ekl 5 590 S L L a5 0,00 2929 BT o b 51 oaad 5 GBS 0 g 5lay - I
gl o drniloms ;08 sl oy plod 438 oy 51 peans o FolisS 3359 — cyals ais 15801 gyl )0
D g0 dmi o ;550 e O0ZN) b pusis ;8 old0] (g3l 0 30 = o
e yoli oo s (Y S )3 = oy (A

Syl - e puli (F S 3 — T yli (T

-\

-7

¥

-1a

-1Y

1A



& dxiwo I (YYOF) af — 80 claeyan angyg ()SJMA-H-I)U_-}&JT

Ol oo )5 4 55 @IS i i () 9 () 155 98 Lpguad 8 s s S0 3 1, G LG A s
lakor aipdon 5L 55 4 JU p 31 (5 pame 5L olS5T ey oo gk aSds slaJU plos ot b (51— ]
ol Fuse gods
sl FF g Lo a8l Koy JLE ladio olSUT (il KUF gous aSc g Jl plod o B 51 o
Cos 3l = Loyl (F ol 3 Dyl (Y o 3l - ey (Y NIV SEPUARILY &
(High Degree of Transparency) cuslis jl ¥ ax 0 50350 ol8 cudasjgi Bpiuew ;0 s az 4 T}
35105 daar o
Dy go s Soal LalS Sely (3
B85 o8 et )5 28l sl g el pls5 o Lo lyan (Y
g0 oo pies w2l sla mon o lmesls jy g LI slon ] el (F
395 ol b ¥l 55 by g ol 050355 Sloines sl 5 Solla S Wl a5 0,8 onl3 (F
Cudgmgo 5o 51K Gee b hicrarchical location service g4 31 0l ealadi 510800 gaww S5 50 =YY
b dad g0 0,95 ) Sl dz Sl (i 50 g glsa ol a3 55 1ol 18 T 5o aF (Jed 18 1)l
Tl i ol S92 90 (0] Caniae
YK+ (f Yk+v (v k+1yqy k &
31 coordinator wlxi! oy piwaw cpl 30 s 1! Jle 50 alslyd A olasi cldas g3 goiaw Sy T
3 Wil oyl 8y b gainlph wolil slone &5 anl 1l 1 BB 9 S gn ool billy iy yoS
ool dorgin P ojlonds uial b g i i ¥ oslouis w1 1 il s alasl ¥ B 0§ aadald o 130 Lo
sl g 39l sl auiiS Sinled laicds P ojled il Culyd 50 U Canl jLi ply olusl 4z ol g gudge
Saisds il T 51 o8 oS
VA (F V(¢ VF (Y A4
390 plaf cawl YS! slyls (Monolithic System) as L0 e ole phoumws >k a5 ily o -YF
T oo ol Jte [ 5L le g9 (] ol JSies
(performance) wawsjlys ;5 g 25 ()
(Extensibility) aswg oo Lls (¥
oot (5 3l dls 5 >l ad i (F
Yaday,5(f
Togh o0 dudgi (ol w12 pars )00 Wiyl pd W ol glpmr 31 (g b S M 50 1y iAol TR
int main( )
{
for (inti=0; i <d4; i++)
fork():
return 0;

VE(F VA (¥ Yo (Y A QY



§ amio 330F  (YYOF) uS — o550 olboyad 41 0959 (35 posodoni) yg03]

5 o0 slat (g5 g Iy o 4 5l Juds g Jole piaias Ruar 3350 plas Y8
Djlosgn gl 1 nble g5 goun)lS laaalipn (liss [ Gulpl 5 0iS oo D o ) e ailia OO
235 o Jos (PacllItator) eons Luaws S5 O jg0d 5 335 00 oy [ 58005 b 57 ele o (F
wlbasli p oad 55 g 3jle on waly oIS (gl I8 b ils 5| (Abstraction) o 6 S5 bl i (F
S oo Cbblie oo 511 Gl
slr 28 Gl aes oo )18 2 Lzl o System Calls gl 511, cble lis Jole s (F
.JijEq \_.4.'=h mebﬁ ngL...lnaLl.I._n{
P8 P50 gh o s 333 piuo Al 13 Py y Py s Pros Pro Py il 8 0 dlul g0 sl oo Sy T
25 sl el 51 Suplas wdl g Jauer e Ll coglsl piaran g wislyd b (gly2t ploj s s
9510 1 Sl sloj oaSilan g2 yhes
Py |Pr |Pr | Pr | By wglyd pl

b \ ¥ Vol ve | el gly sbdoes ploy wow

Round Robin (f Priority ¢t FCFS v SIF
fusal oo Cule; 1 Blail cw ; (Process Scheduling) sleejls p sussnle) oo jlslosi az  -TA
First Come First Serve (FCFS) »
Lottery Scheduling e
Rolled Robin  »

s (F Y (Y T(Y Y
soliiw! (demand-paged memory) il goidmie abbls Co poe SOST § ole phaas S o YA
abidls 0 ) dmiio il j5 0 pB0D g Cowl a8 (F 418 L s ) 1310 10 amiio | J3ier phvwmew | 50 00 0
i o ailiclno A oty a8l ol (30l (6l (olill amde S0 g adl aidls 3929 b Ao
3103 ko el 33 (lo 46l sleo TO wkibly 438 yradi o3y 3aler (512 00k ookl a1 (ypicnads as
ceale ol omled o a8 slamio sleimme udS o8 oan] adlighi 100 ghui ool 5o alddls & o i
ol &5 (21 gly A R0y BB amiie £y (0 pden ol @Bl pudi 390 (Y 0 30 Ygane gl LRl yul

C il jods bl auiligil Yoo u5las (Effective access time) owyiws s
VEEXY0T (F yEEXY0T (¥ £X1077 (Y #x1070 (4
Tianw] o 3010 3 590 plos (Stateful) Jocdle sndia jof o Juld Su 0 =Y
S 0 0530 |y B gy Cndg plad gy 2liF Dl 50 000505 Garg s ()
25 oo 6 IS 1) (CLient) e 1 oy & gy pe (slacondy plos g (¥
(Garbage Collection) _galb; 27566 &5k 5 ot Jud 500 45| 0 15 uag po 4 bogspa glnalatls 50 (F
il 5 e 3 et ooliil LB clad e,



Y asio 330F  (YYOF) S — o550 clboyad a1 0949 (35 posodoni) yg03]

¥ Caand (Fllll Yirtualization) d.nlf ‘SJLH.'I&JM ‘51.&‘;3.13 _‘,' S350 |o|..Lf -™
25 e eolina (Direct Call) odne Jlss )8 o (Binary translation)  ogess aex 5 5l lgias gl glp €
23yls (Modification) o 4 5ls (39, ool o (Performance) o)l osis Cgs Jele (slagiums (Y
2ol s 1) (Compatibility) ¢85k 5 (Portability) Jest ool 1 Y0 s o (F
S o o8l 1 o ews » o (Loglcal Isolation) laie LS ojlolos ¢f

0 g l0S Sl 4 ey (MUultiprocessors) glowisls p vio v Sy 30 gddusbo gl by i1 S0 -YY
Ylud o 33 gy ol g 3o 3 ya0 plas ol {Spﬂ(:l! Shﬂl’iﬂg}

25 o iy Sl 1 esla s oS (Threads) slagm olojes (gl ()
g0 o ooy, (Context Swilch) fyza asai jzalS ceb (¥
Sl Sl age g gl S sadsle bt s o3Y (Flexibility) (g i cblasl (v
Syla L elrssisle  gs) p eadbiiByia slaeslsn 50,5 Ll 4 (Strong Affinity) o3 JLes (F
] i el 0 i A1 g S0 31 (PTOCESS) e jlo 1 Oy o 0] st jai el Sy TV
Fodls gy iy Sude wilgl oo oS ) B0 1 Suplas
A sk e O Surel (8
g L5'|",.:|=—| T Ny ] (¥ PRIRY A faasd g2 A ] (¥
L a1t &y i 1954 (Multicore 08) aimsinia Jole ldpimmw 45 Canl (0] 5 ooudic Ygome —TF
Tty wilad o0 3590 plud alie v e § ol 3 L (Scalable) pdu wlide
vilides gladimd Spole )15 el 5 giisla; (0
i Glaps gl bole (bt g sz 5 Ty (F
sl p gl (gl p i ale (Communication) cledlsl Jols ¢ LLs | (7
calises gladian ol (System data SIructures) g gboeoly slaisle 2oldd 1,250 4, (F
ey H¥ s ol i 3550 plad aditws SWGw slyls (L—kernel) Sao8 B slbpbinaa Y0
TS oo ol
b byl 5l eoliiwl 8!y igd oo (g 3lwosly (USET) I8 slad ;o 4on (Libraries) alsls a5 Lt 51 (Y
Sad ol 08 e BS gl jl g 0,8 eolied (Interprocess Communication) IPC o slsss 5
S o a5 1 B g e s
L5, ol dg; Al ful o e ol BS da a p8 3 18l oY sl des | asld (Y
gl U5 5l e plaie (slapins b iS50 &5 250 o il 5 0T 0
by At (295 (glaptan o g 2in W3S o1 [i)S g Se (slopianns 45 83 00 LA )l 4y e (T
sl oLzt Jole (glapiamsns (gl ay,20 Gple >l o]
x__._..ﬂ 5_}445) L_'F"}L{'""t |_| L{hd._.aLJJ.J {_.-;)L_.Ja._ﬂ_._} \_JJ1)"L—' g J.Q-)\SQJ Jr‘,é _J_l)lja )L_._._ﬁ-] ).3 1) ﬁf)r CJLD‘SA' tJL-.J-L....I u,Jl l:f'



M dao I (YYOF) af — 80 claeyan arng,g ()SJMA-H-I)U_-}&JT

39 0alS Soalan Culu 5156 g0y LS (Commit) oled J55gp Carras g sddias jai ools glaalBul o -VF
5330 35 Wl (euiises Lia) Jiab slacabu plv el o3 jlas T A5 glp JSTgp ol ol ol
T o 30 o guas ol 50 05 il 310590 diz 0 S ool T g puw
2l ol b T il 093 (Log) Jbyl5F bl yo <commit T> 0,55, 5 gslo Jlab Cles Sy 51 @
gl
D9 o) Wb T abl ses (45155 B o <abort T 5,55, Sy g5l Jlad calw S5 51 @
g o ok Silos Culw writls 355 o155 50 <ready T > 5,05, S g5l Jlad Col S0 2o ST @
S oH Wb T ool s cably b5 T il & s Wil o
Lol wooge 095 5o iyl 0 <ready T > 5,95, S0 51yl Jad slaculo ploi (5ed 3410 il pé cdl> 0 @
sl ool il 50 o 0T Soalod a5 el 3l s 0 i 0929 T 0590 30 (5500 (5552585 ; gt

gds 5 agly T
Y ()
Ty
Ty
¥ (F
23 Eeledl 518550 wiar o o o0 A8 5315 515 gle) ST gl 21 (Serializability) ¢y Jb jw S 0 =YY
T] | TS Yl S 3 LFS“”U"' 33
read (A)
A=A-50
wrile (A)
read (B)
B:=B-10
write (B)
read (I3)
B:=B+50
write (B)
read (A)
A=A+10
write (A)

ol e (Conflicts) Lolai g pdy Jb w509, U gusgle 0! @

sl e (VieWs) oluos gy Jbpw 3 500, b goluple; ool @

] puses (Precedence) poii 31,5 5,509 U gaduyboy ool @

! JU o 51521 S0 Jolao 3 domid (I3 i g g8 58 509, b srilel ! @



§ dmds I (YYOF) af — 80 claeyan arng,g ()SJMA-H-I)U_-}&JT

] Canys 15 (slalenl j18 ;90 diar  Jlojen (J 5 (gl JSig p Carmas 43 —TA
Elgil plu «uiles — ailes o)lge joray lpj ol ailiow o5y, B g0 (g laTJas JSGgn @
39 31 (S 9005 (22 s pdil e el L pslaie 1) I pides 0310 SO @ lojed (g ow i
B3 o0 )18 5 5y Ho 1 ST
2l €pailes — ailgsn 0)1g0 jords |5 ol dillods (50,509 ( Floj 1o bl gl o o9 @
ekl b pylaie il (Slaj e e o o5 1) I e 0010 o plajek gl e o Elg]
wlod oo JolS o8 4y sl lily iS55 90 51 (Su g en 5 008 g e Jb pw
Gl gy glgil 1) et ailins o3 (o953, dov oo yiws (Validation) oxiwjlael JSSgp @
alad oo (B8 sl s i sl (Lo BT S o 08fo S0 @ oo
Btk A Y (Y vV
? sl poinimenn 31§ @S o0gs p (Durability) plgs cools ol dilss ¥4
Backup Subsystem ¢}
Recovery Subsystem (Y
Concurrency Control Subsystem (¥
Cad S lm siils ol olmalaile il S il b e g ot ooty e b s s alss it (F
el (Forest Protocol) s 15554 o] oU 45 3,10 3905 (Tree Protocol) cs js 18530 5l 6,500 g9 —F-
Ol 5555 88 | filed (polad il jlaady s glacs 13§l e & Kb 4 e S po eslb oSl
olgld o )5 b (59, p ilgi oo ) Lo )5 51aSy 1o (ggy p JaB el T (BUS15 p0 a5 gilh S poras i
Camnl Caaw 33 3 90 plaS’ IS JK5g o (30551 005 Jlas!
S o eanis | (Deadlock) canin sg2g pae Jg ol (Starvation) S5 IKGgu ool (3
WS ol el |y glazeti g s Mg iman o (View Serializable) Jle g,03 s JSGgp ool (F
, (Conflict Serialization) s, s,k Jly g 5 Jui (Recoverable) oLl cobls [S5s, ol (F
l, (Cascadeless) Ll o,b romen o (Conflict Serialization) o)l s piy e JSSgpn op! (F
Sy cm Vi tcwl X T Read-Set g 05d 0 950 T a8 S R(X) (pjalugy dlis o —F
il X T Write-Set 3wl oo obl T 505150 o Wi(X) 5«09 i lizel b 08 o (230 T
Todl oo (ST ez 008 (2510 g P L] g (e Wby SO L b (1] S5 0SS il
Ry(A,B);R(B,C);V,:Ru(C,D); Vo s W (A); Vs Wo(A); We(B)
gdiee sy Loy Tys apdige (ozmimliel Ty Tzt (8
wydiga oy Ty (y wgdon g lisl Ty Ty (¥
g g ol ST s (7
WDigs en &y Sl e (F



Vs dxao I (YYOF) af — 80 claeyan arng,g ()SJMA-H-I)U_-}&JT

i sy «Validation-based Concurrency Control» (oguas )5 5,30 plas’ -FY
2y oo 0ol Lo 2uSTs (Timestamp) Sloj yee 5l G595 02! 50 O
Wl 8500 Do jgeody S0 2 gl a5 laosls  Jdeme o5 gg) logilualBand; plad 50515 ol ! a8l o (Y
R RUSIERLY
O ol JBNG 0ems Djgo j0 L elidl wilys LT Le iS5 fn poST JBIaT a5 39 0o 258 g, ol o (F
duyoplial sty

[ [y

oo el L

AsST e slacslles gl 2! e 5o wasls (Serializable) o S Schedule G 51 g, o) o (F
38,5 o 10lIback 5 o] Sl g g 0 chlgie 20815 5 o0l aoly maseds faubge Ol

i A0 5o 1y (Strict Timestamp Ordering) &1 pfosow o) ser 9 oo Sig el |8 pow S —FY
S C0f 9 dgen a5 Ty GGS1S S Bty o 35 a5 gyl olaolas; Jolds aslus) 3 glallas 5 50
Heo B iS5 4 o)y (i igle 3 Sl (oally o saingylis allis pal ogdi g0 caels T sy
Oy o i) 0l g0 (ST dir jgian (ot 5T (5] A5 S APt OB g0 (B (E 30 o i) o
(] il y 40 oz 51 Al

Sty 38t 3 8te s (A); wi(A)ir(A)

(ignored) 245 o Haié o (Y (rolled back) .sga oo sals a0 (A
(accepled) oss o Ll (F (delayed) azél o o5l a7

abiaw Ry s Ry (Ry 0S5 ol aluly Lol adS A 7 )0 45 s o5 Jlaiyo 1, R(ALB,C,D) aby, -¥f

(Correctness) cewe (shoslhen jl Soplad Kload & 0 w3 i yeed aF Sk R a5l (fragmentation)

Yol o gaiis
Ry =TApC A (R)
Ry =05 vEap(R)
Ry =%cp(R)
(Disjointness) olax (Y (Reconstruction) ¢jLe;b (4
(Overlap) Jlospn (F (Completeness) o5 Jol5 (¥

Tl plaf Cowyo o) —Fi
ol 285 (g pda JIgi degerma ) sl s pdu S g Sl 2l (sl I8 degeran ) oled o iy J ()
ol glod (6 iy IS degomma py ghzes (g pdy s 5 el sl gy ' asgean) 285 s pi JI8 (F
ol 2 5 e g5 dsgerme s aled s pdyls 5 Sl Slaan S pdy Jl dsgemman oled sy lg (7

ol (glaaei (5 pdy S asgazon; olod sl s 5 Sl plod 6 s g dogemma ) (o8l g iy I (F



330K

(YPOF) oS — (550 olboyen as 3959 (35 pakodosi) g0)]




330K

(YPOF) oS — (550 olboyen as 3959 (35 pakodosi) g0)]




