Mogen KnneHT-CbpBbp
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Mogen KnneHT-CbpBbp

« CTpyKTYypa: rpyna ot KOMyHUKMpaLLn npouecu,
KbETO 4acT OT TAX (CbpBbPU) NpeaoCcTaBs
ycrnyrn Ha gpyra (KnueHTtu);

* lMnatdopma: KOMyHUKALMOHEH MOAET
request/reply;

* [porpamMHu TexHonoruu: sockets, remote
procedure call (RPC), remote method invocation
(RMI).
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CuncrteMHu N3BUKBaHUSA

« send (destination, &message) — nsnpawia
cboOLLleHMe OT agpec &message KbM npouec ¢
naeHtTudounkatop destination;

* receive (address, &message) — yka3Ba nosny4vartens
(address) n agpeca Ha HEroBOTO agpecHO
NPOCTPAHCTBO, KbAETO MNOSy4EHOTO CHOOLLEHNE Aa
6bae 3anmcaHo.
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[Tpobnemwu

Kak na ce agpecupat npouecuTe;

bnokupaHe unn He Ha npoueca rno BpeMe Ha
N3nbiHEHNe Ha send() n receive(),

bydepupaHe nnu He Ha cbOOLWEHNATa NpKU n3npatiaHe
N nony4yaBaHe,

OcurypsiBaHe Unu He Ha HaAeXOHOCT Ha AocTaBKaTa;

ApXUTEKTYpa Ha cbpBbpa — NocrenoBaTenieH Unm
napanene-;

Paswunpsemocr.
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Agpec Ha cbpBbpa(1)

OcHoBHa agpecHa cxema: <machine>.<process>

[Mpobnem: Kak na ce Hamepu cbpBbpa?
PewleHus:
» [IpedeapumersniHo 3a0adeH adpec
NoeHTudmnkaTopsbT HA MalunHaTa TpsabBa aa e npeaBapuTenHo

N3BECTEH.
@Q @ @ 1. request 186.9
2. reply 24.11
OS k I
erne 05 kernel HegocTtatek — agpechT

‘ | e 3anncaH TBbpAo B
Koga. Hama rbBKaBOCT.
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AQpec Ha cbpBbpa (2)

 WU3nonseaHe Ha broadcast 3a HamMupaHe Ha cbpebpa

@ @ 1. broadcast (where is the server?)

2. address (I am here)
3. request
4. reply

OS kernel OS kernel

HegoctaTbK —
OOMbIHUTENEH
broadcast Tpaduk
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AQpec Ha cbpBbpa (3)
* ﬂonyqaeaHe Ha adpeca om name server

O O©

> > “Name 1. lookup for service
@ @ Serve 2. name server reply
D D 3. request
4. reply
OS kernel OS kernel OS kernel M-BKaBOCT, HO N3NCKBa
AonbJIHUTENeH

UHeHTpann3npaH KOMMOHEHT -—
‘ ‘ ‘ name server.
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KoMyHuKauun

* bnokunpalin n3BnUKBaHUS,
* Hebnokupalin n3BUKBaHUS.
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CUHXPOHHA KOMYHUKaums (1)

* bnokupauwo nssmnkeaHe send()

Running Blocked process

process

Running
< ‘ process

Interrupt to the
kernel
Message sending

&
<

t

[
»

[pouectT e ce 6rnokupa Ao 3aBbplLUBaHe
n3npaLjaHeTo Ha LsAnoTo cbobLLeHme.
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CUHXPOHHA KOMYHMKauUns (2)

« brnokupaulo nssmnkBaHe receive()

Blocked process

Running Running
process ‘ process
V'Y
Interrupt to
the kernel

Message receiving

v

[TpouecHT LWe ce broknpa aokaTto CbobLLEHMNETO Cce
nony4yun n 3anuuie B gageHus ot npoueca bydep.
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CUHXPOHHa KOMYHUKaLKnA (3)

bnokupaliuTte NpUMNTUBU Ca:
» JlecHu 3a peanusayus;

* He nanckeart 6ydpepupane B sapoto Ha OC;

* He nosBongaBaT napanenHa paboTta Ha
npouecuTe rno BpeMe Ha manpatlaHe u
nony4yaBaHe Ha CbOOLLEHME.
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ACUHXPOHHA KOMYHuKauusa (1)

Hebnokupalyo nssmksaHe send()

Blocked
rocess
Running P Running
process ‘<—>‘ process
Interrupt to l
the kernel
The message is The message will
being copied into be sent

a kernel buffer

v
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ACUHXPOHHA KOMYHUKauUuna (2)

Npobnem: Kak npouecsT we pasdbepe Kora
CbOoOLLEHNETO € ODUNO nU3nNpaTeHo?

PeweHue 1: KonupaHe Ha cbobweHuemo 8 byghep Ha
A0pomo

» CbobOLleHneTo ce konmpa B bydepa;

« He3abaBHO crieq kKonupaHeTo, NpouechbT MOXe aa
NPOABLIMKN N3MBITHEHMETO CU;

* AKO € Hanuue npetoBapeHa KOMYyHUKaLUUA MOXe Oa
ce nony4du npesanuceBaHe Ha Oydepa n 3aryba Ha
cbobLLEeHNE NN HUCKa NPOU3BOAUTENHOCT.
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ACUHXPOHHA KOMYHUKaLKNA (3)

PeweHue 2: OC 2eHepupa rnpekbceaHe KbM ripoueca
ge0dHaea cried Kamo cbobuweHuemo e bursio usrnpameHo

* CboOLLIEHNETO Ce n3npalla ANPEKTHO OT bydoepa Ha
npoueca 6e3 aa ce konupa B bydep Ha aapoTo;

« Crnen nanpatliaHe Ha CboOLLIEHMETO AAPOTO reHepmpa
npekbcBaHe KbM npoueca. bydepbT € cBoboaeH 3a
nocnenBallo U3nosi3BaHe;

* Bucoka cTteneH Ha napanennsbMm - BUCOKA
Npon3BOAUTENHOCT,;

* CNOXHO nporpamMmupaHe.
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ACNHXPOHHa KOMYyHMKaLms (4)

Hebnokunpauy receive()

process process
running running
A
Interrupt tol interrupt

kernel

message is
written into

message
received

buffer

v
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ACUHXPOHHA KOMYHUKaLUS (D)

NMpobnem: Kak ga ce pasdbepe ako CboOLLEHMNETO €
Beye Ouno 3anucaHo B bydepa Ha npoueca?

» C npekbcBaHe Ha npoueca crnef 3anuca B bydepa,;

* [lpouecsbT nepnoanyHo nuta 94poTo (pooling) —
OONBbITHUTENHU CPEOCTBA;

* [1pn n3BnkBaHe Ha receive(), AQpPOTO BegHara AaBa
CbOBOLLEHNETO NNU BPbLLA KO 3a rpeLlka ako
CbOOLLEHNETO OLLE HE € MNOJTYYEHO.
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bydepupaHe Ha cbobLLEHUS

be3 6yhegpbupaHe — BbamoxeH e npobnem, ako CbpBbP BT U3MbITHU
receive() npean KNWEHTLT Aa U3nbiHu send() — HAMa ga ce 3Hae
CbOOLLEHNETO OT KOrO €.

PeweHue:

» OTxBbpNsiHe Ha CbODOLLEHMETO, HAOsIBaWKK ce, 4e KNNEHTDBT e ro
npaTn OTHOBO Crief KaTo CbPBbLPBLT YCree C receive();

> CbxpaHsiBaHe Ha nony4yeHuTe cboOLLIEHNS B AApOTO 3a nepuos
Yypes Tanmep. MIanckea Bpeme 1 3aemaHe Ha namer.

( h e N
y 3 -ﬂ

OS kernd| OS kernel

(. J q )
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bydepupaHe Ha cbobLLEHUS

C 6yghepupaHe — YakalWmsT CbOOLLIEHUS NpoLEec N3UCKBa OT SAPOTO Aa 3aeme
cneuunneH oydep — “mailbox”.

* lNony4yeHuTe 3a Npoleca cboOLIEeHNa ce 3anassaT B T03U Oydep,
He3aBMCMMO danu NPoLeCHT € U3NbIHUI receive() ;

« 3a Bceku receive() npoLechT B3emMa NbpBOTO CbobLieHmne oT mailbox. Ako e
npaseH, npouecbT ce Broknpa;

* Moxxe oa HacTbnu npenbiBaHe Ha bydepa. AKO HAMa MACTO, U3npallawmaT
npouec ce 6rokupa, 4okaTo ce nosiyun NoTBbPXKAEHNE 3a MOSy4YeHo
CcboOLleHue.

O

OS kerndl

i)

OS kernel
mailbox

|

|/ -

.
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HagexXaHoCT
Bb3mMoxHa e 3aryba Ha cbobLLeHNs Npy KOMYHUKaUnATA.

PeweHuna:

» CemaHTuKaTa Ha Mmogena ce gedounHMpa KaTto HeHagexaHa.
HagexgHocTTa ce rapaHTupa OT NPUIoXeHUsTa;

> £OpoTo Ha nonyyaTtens uanpawia NoTBbPXAEHUS 3a BCAKO
nony4yeHo cbobueHne. AKo HAMa NOTBBLPXKAEHME 3a onpeaenex
nepuog oT BpeMe, CbOoDLLEHNETO ce cumTa 3arybeHo u ce

npenpalia 0THOBO.
1. request from client to
server

2. acknowledge from
OS kernel

A 4

A

A

&)@

server kernel
OS kernel 3. reply from server
4. acknowledge from

‘ ‘ client kernel

v
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HapexaHocT (2)

> OTroBopbT OT CbpBbPa MOXKE Aa U3N0oN3Ba KaTo NOTBbPXAeHue 3a
nony4yaBaHe Ha CbOOLLEHMETO.

@ 1. request from client

@ 2. reply from server
3. acknowledge from client
kernel

A

A 4

OS kernel OS kernel

S I

» VlanonseaHe Ha HageXxaHa KOMyHMKauua 4ypes cneunarneH
HagexaeH npotokon (TCP).
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[lpMmep 3a KNNEHT-CLPBBLP

3a peanusauus Ha cucTemMa KNnnMeHT-CbPBLP €
Heobxoanmo aa ce geduHupa:

 MHOXeCcTBOTO OT (PYHKUWUMN Ha CbPBBLPA;

« MHOXeCTBOTO OT pe3ynTtaTu, BpbLUaHK Ha
KINMUEHT:;

« dopMaTbT Ha NPUNOXHUTE CbOBOLLEHNS;
« ANropuTMUTE Ha KITMEHTA N CbPBbPA.
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[Tpumep
(obLa 4acrT)

“header.h’
/* common definitions */
#define MAX PATH 255 /* max length of the filename */
#define BUF_SIZE 1024  /* data length */

#define FILE_ SERVER 125 /* network address of the server */
[* allowable operations */
#define CREATE 1 /* create a file */
#define READ 2 /* read from a file */
#define WRITE 3 /* write to a file */
#define DELETE 4 /* delete a file */
[* error codes */

#define OK 0 /* the operation is successful */
#define BAD OPCODE -1 /* unknown operation */
#define BAD PARAM -2 /* wrong parameters */

#define E_IO -3 /* 10 error */
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[Tpnmep (2)
(obLia 4acrT)

/* message format */

struct message {

long source; /* source identifier */

long dest; /* destination identifier */

long opcode; /* operation */

long count; /* number of data bytes transferred */
long offset; /* file pointer*/

long extrai; /* additional field */

long extraz; /* additional field */

long result; /* operation result */

char name [MAX_PATH]; /* file name */

char data [BUF _SIZE]; /* data read/written*/
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[Tpumep (3)
(CbpBBP)

#include <header.h>
void main (void)

{
struct message m1, m2; /* input/output messages */
int r; /* result code */
while (1) {

receive (FILE_SERVER, &m1); /* wait for a message */
switch (m1,opcode) {

case CREATE: r = do_creat(&m1, &m2); break;
case READ: r = do_read(&m1, &mz2); break;
case WRITE: r = do_write(&m1, &ma2); break;
case DELETE: r = do_delete(&m1, &m2); break;
default: r= BAD_ OPCODE;

m2.result = r;
send (m1.source, &m2);
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[Tpnumep (4)

(KNUEHT)
#include <header.h>
int copy (char *src, char *dst); /* function for file copying */
{
struct message m1; /* message buffer */
long position; /* current file pointer */
long client = 215; /* client network address®/
initialize (); /* ready to esxecute */
position = 0;
do {
/* read a data block from the file */
m1.opcode = READ,; /* read operation */
m1.offset = position; /* current file pointer */

m1.count= BUF_SIZE; /* number of bytes for reading */
strcopy( &m1.name, src); /* write the file na e into the message */
send (FILE_SERVER, &m1); /* send the message*/
receive (client, &m1); /* wait for an answer */
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[Tpumep (5)
(KNUEHT)

/* write received data into a copy of the file */

m1.opcode = WRITE; /* write operation */

m1.offset = position; /* current file pointer */
m1.count = m1.result; /* number of bytes for writing */
strcopy (&m1.name, dst; /* write file name into the message */
send (FILE_SERVER, &m1);  /* send the message */
receive (client, &m1); /* wait for an answer*/
position += m1.result;

} while (m1.result > 0 );

return (m1.result >= 0 ? OK : m1.result); /*returns OK or ERROR */
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APXUTEKTYpa Ha CbPBbLP

CbpBbpbT TPSAOBa Aa e 6be3kpaeH npouec, obcnyxpaly
MHOIO KITMEHTMW.

B 3aBMCMMOCT OT e4HOBPEMEHHO ObCNYyXXBaHUTE
KITMEHTUN CbPBBLPBT €:

» MNMocnepoBaTeneH. 3asiBKUTE NOCTbMNBAT B onaLuka u ce
obcnyxBaTt egHa no egHa. Hucka npom3BoanUTENHOCT;

> MapaneneH. Obcny)XBaT ce MHOIO KIMEHTU
eAHOBPEMEHHO.

= MynTunpouecHu CbpBbPU. BKNtouBa rnaBeH npouec u MHOro
nogunHeHn. Bucoka edomkacHocT Ha obcrnyXBaHe Ha KIMEHTUTE.
Ho: 3HauuTenHun cuctemMHm pasxogmn 3a cb3gaBaHe, NrnaHmpaHe
N 3aBbpLUBAHE Ha npouecu. [NponssoanTenHocTTa MoXxe Aa ce
nogodpu ¢ n3nonseaHe Ha npeaBapuUTENHO Cb3aaneH nyn or
npouecu (pre-spawned pool).

* MHOroHULLKOBU CbPBBLPMU.
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ApPXNTEKTYpa Ha napaneneH
CbPBBP

request /—\ request
Client . Server Client
(master)
reply \ reply

Server
(slaves)
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B3anmogencrtesme Ha cbpBbpa

CbpBbp MOXe Aa obcnyxBa 3asdBKUTE Ha
KNWEHTUTE:

= CaMOCTOATENHO;

= Bzanmogencrteamkm ¢ apyru cbpBbpU. AKO He
MOXe Oa obcnyXu KnueHTta (Hanpumep, nunca
Ha OaHHW), TOWN MOXe Aa KOMYHUKMpa C apyru
CbpBBPU nanpatlanku 3aasku. Npumep: DNS.
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CbXpaHaBaHe Ha MHpopMaLnATa

B 3aBMCMMOCT OT TOBa KakBa MH(OpMaLus 3a
KNMEHTa CbXpaHABaT, CbPBbLPUTE Ca:

» Stateful. CbxpaHsBa ce CbCTOAHMETO Ha
obcny)XBaHeTOo Ha 3asBKaTa.

open(filename, mode)

( h ( )
file descriptor

A

read(file descriptor, state:
num bytes) filename
mode
num bytes read, current
) data read position in

L file

| |
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CbXpaHaBaHe Ha MHpopMaLnATa

> Stateless. He ce cbxpaHsaBa nHdopmaumsa. 3a BcAka
3as1BKa KIMMEHTBLT TpsaAbBa aa mnanpaiwa Heobxoanmara 3a
obcnyXBaHeTo U MHpopmauyms.

read(filename, file
position, num bytes)
num bytes read,

new file position,
data read

<
<

|\ J L )
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Stateful cpely stateless

Stateful cbpebpume ca:
= [loBeye NPOOYKTUBHMN,
= JlecHo nporpamupaHe;

* [lpn 0TKa3 Ha cbpBbPaA, UHPOPMaLMATA 3a KNUEHTa ce
ryou. He morat ga ce Bb3CTaHOBAT NPEKbCHATUTE
TpaH3aKkuuu,

* [lpn O0TKa3 Ha KNKMeHTa, CbPBLPLT LWEe NpoabiiKaea aa
CbXpaHdaBa HEHYXXHa MHopMauuns.

Stateless cbpsbpume:
. npeLI,OCTaBHT I'IO-LI,O6pI/I Bb3MOXHOCT 3a Bb3CTaHOBABAHE
cnen oTkKas.
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Pas3wwurpsBaHe Ha Bb3MOXHOCTUTE U
KanayuteTa Ha CbpBbpUTe

« [lpeHacsHe Ha cbpBbpPa Ha NO-MOLLHA MaLUUHA;
 PennuuympaHe Ha cbpBbLPUTE

* KV3nonaBaHe Ha pa3npeaeneHn JaHHWU/anropuTtMmu;
 BptbllaHe Ha koA 3a pes3ynrar,

« KewwunpaHe.
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MHOroCrnomHu apxXuTeKkTypu

Client machine

User interface User interfan:e| ‘ User interface User interface User interface
T - ‘ Applicatic:’n_ ) Application Application
-_____$""‘-- -______¢____ N Database
User interface P ___$______""‘--_-——-$_______
Application Application “A’pplicatinn i Jf,f" T
Database Database ‘ Database Database ‘ _FrDatabase

Server machine
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MHOrocrnonHm apxmutekTypm (2)

- request —
Qﬂdﬂ) A Gﬂdﬁ 2

— . ¥

A client: nodel

server: node 2 _
the concept is related

B client: node 2 to
server: node 3 not to nodes
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MHorocnonHu apxmtektypu (3)

Userinterface ?“fe_ul:_f?[ _r??'_-”_t __________
(presentation)

Request
operation

Return

result
Wait for data

Application
server

Request data Return data

Database
sern/er
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BapuaHTn Ha mogena KnMeHT-CbpPBBbP

« MobwuneH koa

— 3Ternsa ce oT KnmMeHTa
N Ce U3NbJIHABA

— Push service — a) client request results in the down'oading of applet code

I/IHI/ILI,I/IaTOp'bT e
CbpBbPa
Applet code il
« MoOWUNHWM areHTn
— KO O N JAaHHU, KOUTO ce b} client inferacts with the applet

npuasmxeat —
=
— Heobxoguma e @‘@
nnatgopma

PasnpedeneHu u mpexosu onepauyuoHHU cucmemu, Xpucmo BbivyaHos



BapuaHTn Ha mogena KnMeHT-CbpPBBbP

* MpexoBu KOMMOTPKU

— bes3gunckoBu cTaHUUK

— Heobxoaumo e nsternsaHe Ha koa 1 AaHHU
* TBHKM areHTu

— [MoTpebutenckmna nHtepdenc ce npegocrtassa ot PC
— CbpBBbPLT M3NbHABa nsdymucneHunsarta (X-windows)

Network computer or PC Compute server

et Coreaid
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CbBpeEMEHHA apXUTeKTypa —
XOPWU3OHTaNnHo pasnpeaeneHne Ha web
YCIyrn

Front end

handling

Incoming Replicated Web servers each
requests containing the same \Web pages

Requests = — — Disks

handled in 3t o i S
round-robin ~| &= = = | -
fashion | | |

e T T e
,—J/ -

E Internet \j
e __.-'——F_r/f
_H_—_M——___—ﬂ-—'-u_____——’”’#___‘—_—_ﬂ_ﬂ_
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[Tpumep — Apache server

Apache Module

Interaction with I ﬂ
HTTP Client e

mmp| Apache Module

Apache Core

= Apache Module
<=

o
-) - Calls / Uses l H

- Returns Control
G Data

Apache Module
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