(Distribution Share Memory) S| zil s odd a5 sle alabl>

L Distributed Share Memory »,5 . ;15 ax 5 3,50 DOS (gla w55 45 (505 pppio

el o DSM el L1 LT oS ol (S1 231 (5 0l 555 (slaalail>

AL G A as 5 il sl pdle 55 1 85 Slio ny b il g5 ol S e sl
L s 45,580 55 45 ol ol Sl ool 5l S asT L3l 0 OF g aalsl s a8 sl 13 035 540
Olois 4y o yind Ol Ll (XS oo 13 4 35 3550 e Slois Olge 4 Y gome Sl 31 (o310
iz 6ol o5 (Trap) sl aidy Lwly ool 53 a)ls 3oz s sls alijls gl p 0disls n SO s
Slady oo osde 5 3k Ol Gl blie 53 5 558 e Ol Gl OB ) LT SaS 4y oS Wips e
s 605w oS K sibee seliile lab 5l amin G Jliml ey Page moving Slles Ysans
a~io LSS L Page replication G 5,8 s 13 eslizal >)y66ﬁ>&;$.>,;@¢la;\
replication >l sl wlis Bls 03 S s el S wemio Wl gl 4 el s S

3,5 13 4> 5,4 LL Consistency 5 Coherency &

:#S&jdbw‘@uf@@‘mﬁu‘oﬁfyﬁ)w

@youseficlass



Shared global address space
o[ 1]2]3]4]|5]|6]|7]8]9]10[11]12]13]14|15|

0] 2]5]
o]

BB

(4] 7]l

<€— Memory

CPU 1

CPU 2

CPU 3

CPU 4

0] 2]5]
EliE

4]l 7] 1]

CPU 1

CPU 3

CPU 4

(b)

0]2]5]
ElE

s ]e]

CPUA1

CPU 2

CPU3

CPU 4

(c)

o3l b 5 3505 3y el amin VU ols 4S egas el glias G aS cnl el (55 Jle ol o
SLab ol 5l end Tlrl 5 S Jas ol 358 Do & Ll e (Sad oS Wl 355 0t 5
paging ¢ , ;\ distributed share memory .. ,s .tas J15 v mws 3,50 1) ogee (g alail>
SR s s e Olis Olge @l Olrio 3l gsldad e sl ol 51K e s Ol e oS shilens
20 pl e pl 5 555 0 e 05315 8l (S1REL gl amin VN glad pl ol LS

s lie g...)J@M&fwduﬂg\j;,@_,\;5w@gﬁwwawsluuowgﬂsw



@Y‘ oylad (g o disls  amin C“Y S ooled olijls y i Gl V(g osled (g i S e
dalis o 55 Jowe Sl Olge 4 L gl a8 55l Slastl s amis 53§ ojled (g odijls 5 5 i
oyled (6 amio | 45 il e Ve osled amio L3l ) o led (g a3l S AS sl | mads s
L s Page moving clles Jb= .cnl 4 3 513 Y o)led (g olijls o 3 oes amin S Olgie w0 )
(b) K 55 el @ a5 L sl Gl Page moving 315 55 el ol S Page replication
20 et (g el p 4 s el edd Jine ¥ oosled (6 edisls sl SV el (6 asdos Ao
S wmho 534S 4zl Glyme b Jows amin G w815 L3 oS eslizad Teplication G 51 STl sy
o5 5 a3 o OLES ) Cgndly cal (©) K 315 53 3,8 o U3 ) oslad amis 53 350 35m5 V0 esla
5> oSl Ll aglas sdalie IS5 ol 3 Al o 1 ol SLSE Sse  dpde (5 amis Sl
O Slars 538 Gle esly o 4 ) el 2 ke gbe SGST Ol Sl gl (ol e DSM
Sl il 855 i (¢ oILl ax a S Gl el Sl amio (¢ o3l G i Ll Sl
A3 5 Sl e ¢ slzil 1zl L False Sharing ol ospie Ll ogd oo buler (g 2eS Slmin

Ao 3 35 ol el o3l 0L JSE pl 3 4 gl o False Sharing e seie b obosl sl

Machine A Page transfer when Machine B
B needs to be accessed -
e —
i T &y - = Two independent
@ PB4 dataitems
Page transfer when | S
Page p A needs to be accessed ' Page p

‘ Code using A ‘ Code using B




o2l 35 a0l Ll s owe Slis Ol 4 LB S A Clio A ojled il &S ol e S 5
Sheio Loli bl Jb S 0T Jows Slwin slas B ojled il Jls S o eslitel amis 55
J.EJ)"‘&SB}AC)[’LL&.CM.VJ‘B}AQl’c@@wﬁbh)@éb)bcwu&@b)jﬁs@ﬂ‘
o3l slas 4 Page moving SisG L asl 5 Jates gla asls Lol sl Sas 5 L amio 55 Lo
A s ol il 5l e ot Sloio G35 S S e sl A X s Jixe B
A G il lab a Slmio ol 653 58 5 A3 dalst sl o Ses Wl s bl s sl

.bj.\l & }.m."'

S assm amho 53 o sl b a5 L i e S 6,500 5 55 ) sl sl ST L
Ly 3 oI 5,6 5L LB g amio 55503 5 LA amio 5 A il oS oS 53 ST Ll s
ol as e e B il 4B g amio s 0l s e A b w A g amio a5l e Dl
S 3p Sop sl 65 4 amio g o3l ST K Sole 4 Sl sy Slio (pl 53 s obulr
b8 ookl s B A g amis 55 s sl el s Ol Page P olse o IS0 s 4l il
N3 P amio pamivo g3 ol 530 B 5 A Sluin pln 5 0 Usb oS il Gl e m
s 5,8 e sbl ) Uyl Al sl P amino glye 0 B 5 A il oz o KT 25 S e
Jiil‘w‘U.b6)‘:&Juﬁ‘)legu‘}x-’ﬁdfdbﬁw;uﬁoﬁ‘Q-:J.B 3A S s o)l gan

.Labjsdn

Gl sS4 Slomio (g o3Il 5 3,1 3525 P g amio oS 05 531, A pmpss sl 5o Ll
eile 33 A w45 s 5 s e QL) s amis S B s 5 A s s el
Ul LSS 5l e aio 53 ol Jlisl oK1 sl o Sl B sl 3 B g amio 0 v zes 5 A
S S amio ¢ 3l Dbl g bl 5 3l s sl JUl plbnsl a3l a5 s o sl

Leo onl o False Sharing Goee ool by il anils ¢ 2aS gla bl sl & ol sl Esely

youseficlass



S pile lav 55 amio SO el a0 ot a5 (o5b wssd Ol S5 st o3l ST S
,\.;.':LA)“\.;JQ‘\.:J\;)'LQUA}L;Wp@%duwd@;ﬂwéum&ujsé(@l;ﬂ&u
@)stgj)lﬁ,ﬁduﬁltjiolij(;ﬁ]gjAd‘tm};J.aLisjﬁ-‘xS P samin sl,pas Sl

ls aaly> 5+, Page moving « by s ¢ seie sl

55 45 ol (g5 01 wlie Network operating system G s ses (g lons ¢ opain CIlas 4 4 55 b

RGO IS AP K QLW_: Jg";'

Machine A Machine B Machine C

Distributed applications

Network OS Network OS Network OS
services services services
Kernel Kernel Kernel

Network

ﬂaé@bSVMbrﬁmw@\j&uwﬁzu Rl Al pa ses Ol se + A,B,C Oesle an
&iL@;ﬁljl&iﬁw)ﬁtzbﬁjm;@l\)@ﬂ;uusmpVﬁ@mﬂ;gjm;@lb

&5 s Application ; aas o b Q\J_ﬁ; Slely el s aS 55 Jﬁj@dﬂbw

o



Ulgie i 3)l5m 53wl a5 LS e 513 s dle (5 aes (555 0 S Y G Ol w0l
S0 3 oS aml il Sl Wl Bile sl w5 pidle ol (S () A e G 3 L
s> oS Ol distributed operating system < Ll ;> Network operating system
b i 555l 53 35k o 3 IS 1 LT Sl slinad Y pone o8 ol e o oilid mlan 2alS G315
iy o Sy s Ly B 53 555 e Wl ptle s o g5 4S5 e 53 45 s s e Y s
330y s JB ASlS e e CIS oS syls s File server G (S 4 am g L ased Ol o
S Olge a5 Job A5 o beadS SKos ol 4 s Mount sy Cilis gls ce
3 s 58l s plal gl Ly cnl 53 s plal O g s 5 03,5 ol i 355
sl osls Oli S5 5 &S ansl 4 ax 5 L WClient x o ys e eslize! Request-Reply LG

File server
Client 1 Client 2 & | Disks on which
shared file system
Request Reply = | s stored
Network

) SO el Gz 1 ol s e oS ol S5l S 5 File server s s
.;ﬁcpﬁjssﬁyéuxﬂ&ﬁélﬂobjd»\)g‘,;qoi\ .@\o;}asuiuwjﬂ

Middleware L !5 ols

@youseficlass



By QT&\J..; Gt Dlees 55 S pl s 5 A oyl Ol a4 ol &35 L;Lasz‘tstgﬁs f oo

el Middle ware b 13 Ol o sgio ol dal >

Machine A Machine B Machine C

Distributed applications

Middleware services

Network OS Network OS Network OS
SErvices services services
Kernel Kernel Kernel

Network

x5 L AS s salin |, Middle ware K 0l a4 ol 5 e S o ge Ll a2 ol o
Gptonw op 23 Y J51s 534S CVl e Gla s e 4o see S Middle ware (S o
Olaa L 08 Hlast 5o Ygams cdizes VL Tl Sla s, S 1 o s s 5 300 S8 0l a5 5
Rl s S L sl s e 4 Middle ware <) as s )3 el =P sl Application
Ses Middle ware s 5,50 53 45 csl ol 51 &3y 55 SuS sl €85 1, VL Abstract b
<G s (Back end) SLb i O sl Middle ware s ciS 0l o @815 55l slize ool
i 5 S e edaline 1 OF s ol 01 )8 Ll s sl ise .ol (Front end) ol i

S ool Lﬁ'@'i'b f.bj.\flv = ealal La S e 6)[.“: o.)l.:..:: E) LLJ)l 6)‘};: 6‘;: S ol wou LS{L@.IJ‘



)b‘&SJ}S‘G‘)‘ ‘) &Lﬁwj‘fw &‘jsdAMiddle ware cj.@.ﬂ.ﬂ ‘C/-\.H‘ o ob‘b QL.&’J.{.\;'))‘&S)#LM

Sl s gy il laile

3pd 5 A S S e mi s bl e G Ol 4 Ll 0 355 ¢ 8 4 Middle ware
Middle ware ;| oo sl Al sl o lal i Sl b Middle ware @I = 5 4 cpl ol
S Middle ware Gy e Sls s e 5l G el Middle ware s s g sls Je S
Sy s el File 5550 a0 Jule s cpl 53 358 o oalized UNIX uls e 55 65 oo
Middle ware o) 55 LG G Olge o el |, Ss sol5l cow Device a5 5 sile oSl
a Ll S e amils A3 dals Sl byl s Middle ware 51 sslisal @315 55 cnl by ol s
Olos Lgd plil b s 53 3570 50 (50131 s el il plas 51 (Sl il il LU & by e Sldes

Lles ealizad Slles

LU Gl s el W3l 3 a8 el Juae ol - ke Middle ware s 3 45 6 K3 Joe
s 5 B 5 o S bl S ol e @3l 55 45 Jie ol 53 3 5d e e sk 55
Sda il (sl esls Sla BB L egd L6 b s LB 3 Jule (51 0 sl ilid e 8315 55
5 sl eals b Jb ol b a e gl e LB &S ol S5 w1 Middle ware |

S 5 ol Cblid I eda
Remote procedure call RPC) . xe <ls Joo « Middle ware , ze b Jbo s 5l
olgor b Je cpl 3 5 ol gl o DLl 03 S Olgy RPC w4 bg e sladie )3 Goa s
Lal a3l 53 Middle ware 5 s 1211 ties Sos glandle mhaw 55 45, ls procedure

53 S Olgy |y el ngiis Oeole 55 a8 glael g sleslinad 5 Slgtl b (G oy 4o by o Exla s S

youseficlass



Olge Middle ware 1 Gus 5o bl 55 45 5 S oLl ol o5 sObject « 0l 5 o bdas s 5
LA M‘j} ‘G‘)‘Middleware LMJS 6‘)3"}1[4612..»))45@‘&&}‘;«# 45‘)‘ ojku}uwjﬂdb‘}s

Ad Ll (Gl esly o 53 35 g0 2L Glade Ol g 4 bl 53 s g e

Sl ol a g jis o e 5 Gl o e s WED e Sl s Al 0S5 5 it

5,8 N Baxg sjycﬂﬂ\O&AMiddlewarejs‘xSw\éﬁ; sl Jue

)b‘&s&uw}fﬂ)‘6W6M¢’;ﬂbu:.>uu.i‘)b45Mb@‘\jb‘b&uw}ﬂMlddleware
Middle G s &S ols o o e 5103 sl £l 5,8 o 13 4 5 5, 50 Middle ware G
253 Olgy Middle ware L g ol & e S5 cile 5 ndle

UL sl o 015 e Middle ware 51 ssbisal b w81y 55 ol USKaL s o 505 s oo
'“lﬁubé}iﬂJCﬂi‘@Cl"“)bw“;ud‘fu;‘d}‘&u&b"{i

S Ul oS ol 6503 aalis 515 ool stOTAgE (6l SIS &l s (Persistence) ,5ub
S o &S cwl cpl Middle ware Cius sys &l el oSee Middle ware sla s s
Loodd mis Jb ls pacw 55 Loy e S ol 3heas Olgs |, storage i eslesl 5 e e

.bj,:& ~s° oslai! C«an sl 6&0&}.‘1

Middle Tl 53 g e S Olpe a4 ol Sas 4 sl (6503 Eene o ekd s gls S|

33 i 25 Ware

Ol Wly o ol Middle ware U 5 s L gl |, of Middle ware Y sane 45 (5 s s e

youseficlass



x5 Lol Openness Lo s OF pyeie 5 S <3 0f . Middle ware L blsl s Ll o slasS
L i 45 350 dalst (pl G 353 o o hae w53 Openness <Gl (s Olye S5 4l &
e Hard ware s b 5 cteces a0 didr S8 50 ol 3 45 &S gl 3 15 0l cpl ala s o 1))

SG 03 S oS el Ol ISl w4 b paete pl e bl s sl AL e 4 L
355 o S Middle ware o b ols IS5 0l m5 8 Gl e » e Middleware open
o 513l e wlie LL sl 13 Abstract 51 b« s Middle ware 1 4l 4 4 55 05
<1, s Application « W Middle ware L. g 45 5 5 o Ll lInterface « oIy o 5505 oyl
s, Ikl 51 Olisls s € sl ciliiee sla Middle ware oS s, o Ul ol ol 55
S 03 S oS o b Ul UK s T g L b Ol S el s e ol
(e 3540l w5 ) PrOgramming . s o Lol eals 55> 5 Ciliss Middle ware s ile 55 o0l
Sl el e Bl 53l (Kes 4 S Ll sl ) Middle ware 55 ol 51 S s S
10 5 S e oeslawedl LSS Interface 1 cpl by cconl LSS sl coslize Lol (gla u s e

Las Ll gl s s g, 2 Wl e WApplication

Application Same Application
programming
|- Interface

A A
i —

] -

Middleware [ » Middleware
Common

Network OS protgcol Network OS




ol » Middle ware ; Network operating system (DoS 50 53 odd # Jas Exlo 2 4 55
308 oo b eealle pl 5 s s

o3kl |6 Multicomputer , Multiprocessor cJil= 55 » 53 b DOS iy Cllas a5 ax 5 L
WS Ol e aodE jshw pl bt (Ses S b il cMulticomputer < s e
4=, Dos multicomputer .l Y& [l Yseae Dos Multiprocess < s cudlis ax s
Middle 5 .l 3L W Network operating system s, 53 ax 5 ool bl ojls oV cosles

JMS&)M‘) u-lm‘ C/.:.‘)LM a>=> é‘j)bywuware

Dos s el 0L Lx aaa 43 Dos Multiprocessor s law pled S35 p o 03 LG Jele ot
Network operating s Ll .cowl OLSS br aan 53 ks Son ba (s O 377 8 Multicomputer

AL gline conl S s Jule g o0l s Middle ware  Ls system

e G has s ool (S Dos Multiprocessor s Lole gl w51 &oline glaasens sl
L slias & pxy ol oo N Dos multicomputer s bl s)ls s 5 s il eled o5 2 Jole
Network operating System ;s ..cc.a o alis gkl Sl e sla s (pl S 3515 5 g

2l N 55 1s Middle ware base ;s .55 aal N obs sle ptew slias 5 La

sladde 4 anoly ol eslawl b)) Sle ol e 4 Middle ware sla PSRN L byl s

ol Middle ware ilise

oyes = s 5 5« Multicomputer , Multiprocessor sls Dos s Y yexs sl o e
bl er g B 55 g5 <= Dos Multiprocessor sl b= e 55 ol ool LG
« Network operating System s .aces sl 0P Sope 4 b L= Dos Multicomputer

el 1 s W Middle ware s anzs ol s S s cnl Ses o e €5 A sl

AR

youseficlass



Dos s o, s> Dos multiprocessor s (Scalability) i =8 b aod> b
Middle s 5,5 oYL <L Network operating system > «l o ;> multicomputer
ulg o s ML wulin cl Sae ol ealy 6 e 5 Je 4 s LAl s laware
Ll sl s 4> Dos multicomputer s ol 5 5> Dos multiprocessor > Openness «.|

Lza Open Y soxs s Middle war 5 LNetwork operating system

S5, ¢ zie L Client Server Juw

el J1SIS (g 2t L Client Server Jue o o Ol ol w55 o g (512 45 Jho 0 e
b Jbo ple s dde cpl 53 S s silwesls 1y ol s SO &S Gl (gl 3 s pwcd e ol s
sy 2bos e b Client Server s -plolo .ol 5505 5 5 badol b gdy axws s (5l o3ls
Conl Aol 3 G g i L Client 5 a8 o gl osly 1y ol s e S a8 el (gt 3 4S5 ls
ol =53 s, Client Server oG s sy po 51, Ygans LS o (g3l o3ly |y ol g G oS
s il s Client el sas osls 0l IS5 3 OF plnil (5 0506 « .l (Request reply) sl 5
S L Sl s cpl oS Load a4 a5 b s e Blo o maly Sl 55 5 S e el s m 4

M)@‘\j‘)“)cﬂﬂl{jﬁdﬂ

VY

youseficlass



Wait for result
Client

Request

Provide service Time —™

33 o e ol el Communication U bl )l o S8 6 mie dde S s YRGS
Ll os S5 S 5l S1osyls s> Connectionless 5 Connection oriented <Jl-
B & 4 dalst Olis Ysans (oS oslizad Server  Client (. bis,l sl (Connectionless)
I 535 8l oS als o3y Ygame Jibe 53 s slazel [ bLsyl pl Lol T o s 4 oo
15 Jlasl Jle 5o s o Jll oS g5, sWPackage =l s Wl ssms oAl
o bl Il o)l sen el slezel LG Ll 515 oS Performance Y ,.xs (Connection oriented)
Ll 53 Oala b gl ool sen (DLl s conl 5l 5 355 o cpnS 333 55k w0 SIS 5 s

J.J:M‘f-obl.ﬂ.}’m‘ucﬂgd_@;j
s C Application) » ;I8 o ¥ &> « (Communication) <l 4 by e Eole SLS s
5,8 Sl A g a5 g eld b L L o;\;cb.wjubjlsﬂchw}ﬂ)ghﬂ\j@.laﬁfm.au.»
s (Client Server) (s zie pioew 53 e sbglers Ol o b e a5 pl 4o s L

B P - N

AR

@youseficlass



r.,\.ia ot ol 38 alw! CU

wﬁ&bw’dﬂ);ru

o) s distribution G 5 5405 545 Server sl S Client il oGoqgolers op 5 o3l s

S5 ol on A ax g sy Y L slags lens i}lw Lol 5,8 o L3 dam g 5550 Ol d>

EEARE NN ST

il gl il 5, » Application oV s baasl iij a5 lons

el Two tired L v 55 ¢ lors 5 sl i s S b s Y ks g s sl edes

Dad e (6,108 cUTreetiredli&buéjw Q\j.&l.,t;; e s S dal g (g 1S

ol ol CMDU

s sla 08 ISE s 5 el s b 53 (hlens SOl sl Ol 4

Client machine

User interface

User interface

User interface User interface User interface

‘ User interface

Application Application

Application

e Database

|
|
1
1
1
|
|
1
l
|
I|
| s
[
1 |
| 4
1
1
) ‘l » \\
| A
1
|
1
1
. 1
- 1
1
|
1
1
1
1
1
1
1
S
4
Y
II\
|
1

Application Application VAppIication { /,/" !
Database Database ‘ Database ‘ Database Database
Server machine
(@) (b) (c) (d) (e)

ol ol 3515 OVt (gl 45 il Lol el 53 (sl @31y 3 elan 53 (solens (S 4 a5 L
j.sd.:gJh.a?‘lickwj;wt%\insc))l.:p‘\_g.,\.ﬁ@;@\ijswt&ﬁ\bSJscbjsw\‘S
jf)gb‘j&(&ybcb)bw‘u&s%dﬁA K.\i)b QJJJA)‘J}JJM(‘JSJQCEW

cb.w.bu)‘étdabj(jbjdj‘cbézg_))um‘&}bM‘b)j&éf)lfbbﬁwjlﬁcb)b

-W‘ﬂ)ghﬂ‘j‘\-ﬁbﬁfﬁjb(jbjdj‘

V¢

youseficlass



GLoll 53,8 13 s o G s Jis JgSle SO Olsie w0 28 Ly oS ol ) s o8 s
Joee 45 Ao e o S 0 i a8 B 03 (olems opl pss e Olgie 4 (63,8 laael 5 ool
5 Application Jlail Joe 555 2 eolexr S 00 5 ol (2,008 ls il 555 » @15 02 gl
Shaise 5 okd agls 5 5 ol Y G pllail e ol 81y 3 ey IS s .ol Data base
Laolors opl 51K a0 oS ol oo ol 4 § 513 5 0L Y s ise 5 YL &Y s Data base

Loes s ot Colae 5 Llye lols

(sl osls Sisu sa e b enls oL Hs e 5 S laaly (3,08 anl Y an (lore 4 by o e o
s Application _is & L= )5 6 @Y 5l ol cplply s it oY G 3 S o
335 oyl Data base iow o sl eslidl L3 ol ys 5 3l oSOl 51 it bl 51 s
Application « User interface ;I Jl. | glacul 55 C 548 sl gre opl 4 JMizul w0l
s < Database server « Application ;I Jl.,l glacal =, 5 alie byl server
G315 o 5 355 plawl Jites mhan a s Lol s pl e sl (See #3155 L WSL

(255 dal gt 18 Dl s ediS et gs e ol pled 5o 5 558 Jlasl YL sk 4 el dslose

Wait for result

User interface
(presentation)

Request Return
operation result
i Wait for data
ROPICEEETE  jcwsmmmmomsm ) — A T S m— S 7SS
server
Request data Return data
Database 3 S
server _ »

Vo

youseficlass



(Modern Architecture) a iy (s lexs

ol 5l YU 515 65508 (Solons S 23S 513 sy 3,50 I & b oS Multitier s less
« s Server 5 s Client 3| o35 ga ASL il 2P S apd e e s glslens L3 L
Gla i o (b g w3 Server L Client o el (S 5 a3l axdls 3525 mlas & 50
Sobe 4 LS o Jes 5y gedd Share slas g, send a5 LEL skd s il 5o 0a

YR e ST RN Share s °-"-’)"L5*i~>'=.’wﬁf<i°

Mbd“-’l“"")d‘b‘ L§JL“M)‘L;1WQJ&)J§JJDQ\}J@

Front end

handling

incoming Replicated Web servers each

requests containing the same Web pages
Requests = - o Disks
handledin  y»t — || — || —
round-robin ~] &= = = [ >
fashion

—

&\_/L_J\’/

Solons S Yol S Cnl Web s s S Sl 6l 503 ol 0l el L3S IS05 sl 55 S el
S a4 (gadats ol UG s Web server a5 ol sl osls olas ISl 5 syl ) Cla.ma
o s Web server .l oo sla col 53 5 Lsls S5 w53 des SLSG s Web page 1l

L gh o <o ke Round robin o 50

1

@youseficlass



Wl 53 5 4y 1) s ol 53 45 5,05 513 dle dagicw 51 4o sazme ol Front end ko s

4 25l OGL daesls 0as Replicate ;5 saw o axy L oaS Aoy o0 byl 53 S o ool
G 03 LA L eSS el 03 S a3 55 Solems (pl 8Bl 53 550 e bes S e b e Sl 0
e el IS sWeb server | cus 16 glagile Jlie 5o opile G L Front end
syls s Front end o) clin sl SOl i a0l 51018 5 S Lge 0158 6l VL s zees

Ll dal e gl s

ARY%

youseficlass



