\)é)*)b \ A=l

_ Chopter 3:
B

_Bakch sysvem (Jobs).

o Programs execuled by Fhe 0%
2. Twe Srared Sy (user progvom
i -or- Fasks )

o Process: @ program \n exeLuion .

L ® Yext Sechion (coded
® Progiram  Counter 1=
Lo ok @ sShaeks : : \
- ® Dot Sexoni |
, ® Weap
| oo * 90 BB 7 04 .
[+ Program becomes @ pro®ss (ackie) when execukable Rl \oaded into
.. Scheduler dispatch lan) o
ngy - Teady, Yerminated. ,.

2

memary.
o Process Jrates: new, funning - waiy

aC‘ mi H’ed

o Process Comrob Block (PCBY.:
Process  Stave |, Process number , . Program. Counker
Files. ; Accounhn%o\ﬂ%

registers ., memorg dimits . lisk of o
CPU  Scheduling info ) HNemory management . 1O Skatus
o Process Scheddler Selects. ammg availible pucesses For next execution on 'CPU

0 Sdneduling queues: Job queve Readg) cLugue,‘De,Uica ueues .
ch Process shod be executed rext and dllocttes CPU- 7

& Selecks  ameagy whi
. nort - Yerm Schedder CCPL Scheddler)
L_> ) Sometimes he only Scheddler 17 the  Syskem -
2) IS Invokecl AUZMU)H% (nyllisecond's - Pa&‘}) c ! { ) Q:&’S
e

. Lon% “term Scheduler (30 Scheduler ) -Strives for Qpod  Ppracess mix ~
L ) Jelecks  which  processes. Shaud be. brought nto the. reaoly Yeve

2Y Invoked (N Precwen)rlﬁ( Seconds, ymivukes)
3) Contrel Qcyee of wulriprogromnming
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S e = o

|

o ProceSses cen be edner
L D 1O-bownd  DrocesS (os Smork CPL burst)
2) CPU - Sound Pracess (oS \on%e,r' CPV burst)

o Mediom- Yerm Schneduler: ( ysed degree of multiprogramiing - needs
to decrease ) 8
Swapp»‘nj(femove_ From memory — Store on disk —, bring back from disk).

o Poreground - Controlled Vit User  ( Singjle usuallgp
background process - i memory ,running but nct on e display and
with \mits (Mulkiple)

o Context switcht Save e Skate of Hhe old process
crlo betine] —5 doad “Hhe Seved Stake of the news process
o Confext of a process represented in the PCB
o Context Switdh: dime s 'overnead.
Fime dependent on Wardwore Support.
= mulhde sets of Fegjiskers Per CPU — multiple Contexts leaded atome
Process  clentified and mamged i o Process tclenkibior Cid)
~ then ‘owine o parent process and a dmid process
Ly y Besurce: Shoring options [ Share all or Share Subset or Shore hothng ]
2) Execution gphions . [ Concarrently -, Sequentially ]

» Address Space : s Child_ duplcale of porest
or Child has' e Progirom - léaded into- if

o Tn ONX- D) Fork()  System Calll creates new process |
Fork() vetums o zero Por the rewly  created child , and apshive vaue to the parent-
2) exec() %ﬁb\fem call used  gfter fork () |
= reﬂaces s Process’ memory  Space it
a new  procram. |

e ——————————— T T T S S S e e e T T
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o exit(y System call asks  the 0O to delefe He. Process
atter  execdting e lask  Shakement.

Ll)Remms Status data prcm cb,ld ko Fblrenl' (u«a wauK)) |
2) Kecources are dedlloca}ed

o abort() Sysem cull Fo terminde e Child Via the Parent.
o (aStading termination : M| Chidren, Yrand children ke, ore kerminced.
e \f no parent s waiting for Hre process” dheniibis a Zombigr |
the parent process” moy woik for Yerminahion oF a cild process by wswg) the Wk Sisfem call
/o 1P parent termenched withoub invokingy wait(), Process 15 orphan
2 e call veturn Satus “kwmation and he pid of +he. ter minated  process.
Processes muy be Independent ov: - Cooperating. - . : process
L{ndependenf' process  cannok effect or be effected by the e){ecuhon ot amH;w
Cooperating process - (an be eHeck or be epFeded by o’r\ner
ofProcesses., Like Shaving dafa. ,

i Fom\)\h‘-ormc)\\‘\cm Yoy \'nS ,2) Com\u\c\‘r\m S?eedqp
=) }\odu\w\‘r\ﬁ by Convenience

s quﬁ need Inter - Process. Communicofion CIPC
L ) Sharé.d Memory e “heni

2) Message. - fassing

o Unbounded - bufter and bounded- buffer
— In lacabion Cmust be Pree) Ouf loccathion Ccanngt be. Free)

bubter 1s empty in=ouk
bubfey 15 Fall (n + 1) 15UFFER—5/ZE -out
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e Shored mewory: Anoves of memory Shered dmong the Processes Haalk Wish Yo Communicate.
o Pne communication S oncler  conhil oF 4he users Processes et e OF%”LMSI Sy shem

o Mechanigm For Processes Y5 commuiicate and Jo 3 Synchromice Hheiv ackions..
o Message passing — QPC frovides  Send (message> , receive (message))
L Process Communicale with each  other without restorng  fo - Shwve variables
Messupco Yor Pand Q Yo communicate (4he messagje. fice 1S either Pired or variable)
| ) ® Establish @ ommanicakion link. '
@ Bxhonge wiessages vt Send/veceive .

f

| o /’h\/&‘cdl communicdhion link
| Shared <imemory., System bus , Nekwork

o logical Commumicakon \ink hatomdic ™ ion
Divect or indirect , Synchronous or Asynchrenous , kot explicil bd#eny

o  Communicakion . link Propefties: (Direct  Commani cdkion)
L D are established  automatically |
D A link 15 associafed win one pair of comm-- Processes
2 Relween each poir nere  e)ishs eXchHg ene \ink.
4y 4he link Moy be nidiectonal or bi~ dwec’rfong{-ﬁ usuodlxd s

o Processes Can Communcoke only iF they Shave amailbox

each mailbox has:-a. uniglie id . Ulolw

o, Communicakion link Proper bie 5. «(InDirect) ,

L ) tink eskablighed only Af processes Shee a Common  imatilbox.
2) o nk may be associated  ewith many  processes.
3 each  peir Share Several - communicebion tinks.
D) Link mouj be bdirectional or unidivechonal.

» Credte anew molbox(Pord s, Send and veceive. —»d%HO:{ o matifox
r-f hm})mcess who Sencl ov JECBive
Send (X, message)  Recelve CX, messagre) Solution for who
L, mal box n ndieck 4\ | CJQ{'S He messagfe
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Bleckiney serd: Hhe Sender s blocked wntil He messcgge. 15 received
Blockmy VeRive: e vecewer \s Pocked unhil amessege 15 aueilable

pon-Blocking Sadl: Yne Sender Sends Ywe Wessage ovd conknue "
Non - Blocking Yecewe : +he Yecewer ve.ceves - I valid messace o Null essaq)

Chapter 3 Cont:

ConS:;%/eVad Synchronous A conSiclered
6 Message passing may be Blocking or han- Blocking Asynchronaus

o 1P both Send and recee are blcck.ng we call it rendezvous

o Implemenkatkion of Quee of messages  (Buffering)

L ) Zero Capacity C Sendler musk wait for veceiver)
25 Bourded Capacity ( Sender must woit 1 F link 15 Full)
2) Un-Bounded Coatiry € Sender vever  wait)

Sendler  ~ « 52 vsleoyisd
o Create a Shared . Memory POSIX: - Shm- Pd = Shm- oPen(name,OCREATEléhéMwO‘RDWR ;
0666
Q Shim $3 = Shim open(name, 0 ROONLY ,0666)5 = Veceiver

o % VMo Siwe ob bhat Shared memo.  Frrunate C8hm_bd Sae);
(Sprintf) o wrie! Yot o sprint-F CShared wemory, “writing o Suared mema™;
‘ (& memory. map. the Shared object ¥/
o Syprem calls needed for messace Franster . Ptr . mmap.Co,Size, P8OT | MRS
msg- Send (), msg- veckivel), msg -rpc ) . MAP SHARED , shm €d ,0);

o Creak a muilbox: pork—allocate ()

o 1P meulbox 15 Full —s W wak mHa?m\%e\g
) way of most n m\isecords
3 refum immediately .
I Yemporariy . Qe Cache 0 message.-

o Message ~ pussing. Centric. via advanced local pProcedue. call (LIPC)
L\)warks between  Processes on the . Same. System  (only)
2) Uses  Porks ( mail bot e ex ) Fo establish and maintaine wnam - Channels
2) Communicate. a8 the Pollow‘mco. " S PR
the client opens @ harclie: fo+he' Sub-Sys conechion pork object — client Sencls
e Client oncl Sewer  «— #he Server creales two private  4— Connechon rec#&s}-

 Uses +the port hande Communication Forl's, andd rebumn
II B il re Yandle to one of Yyam ¥o Mae Uient
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o, Socket 15 def

i red as an e endpont of  communication.
s Concat

ination of Ip address and Port

& slo R, ol O

o the  Sokel 16195.19.¢: J__(SL\B} port on host  161.2.5.10.8

o dll Porks below 1024 are wel- knawn used for Sandard Services,

o three bypes oF Socker . 1 Conneckion- oriented  CTCP)

- 2) Conneckmless ( UDP)
2) Hulbcas Secke}.

o Remote Procedure “Call - (RPC) -abstrack procedure cills process
S\stens, '

Sttbs. clienf=9ide poxy for the adual procecuie on Hhe. Server. M9

The Client-Side Stub. focates Hhe “server ‘and wershalls the  poameters,

The Server-Side Yub #is rmessoge , unpacks the marshaled paramefers , and fer forms

the procedure on the Server ‘

Remaote communication has move Pailure Scenarios Hhan local H%eg ain be delivered|
~ . +w 4_ ‘ exacty afce volthev Yaon ok most
) /—_f;pes . allows 0 frocesses  to Commumcdl'&.smrdard pmcedure-Consme,nCE

Ordinarﬂ pipe - ) Camot be accessed From oubside e pro(‘_e,ss.S Ty,
Canmonymaus pipesy — 2) A parent Oettes it to communicdre it s child.
2) areundirechiond|
narecl pipe 1) Can be acessed  wihatk o fient - child) velation
2) Communication 15 bidveckiondl
2 Can be used by Several pipes
No. parent-child relakionship 15 necess
Communcabng processes.

es' on netwerk

ary between dhe.

Bocedier writes b one end (Bhe write eid of the ppe)
Consumer raads  From the other end (e vead end of Hhe Pipe)
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