Insight into Program execution

mmm?ﬂm
DSl -11

N\
Tolldd IR {9181 (A-1uIp fdistrer )

an

dbo fdo aRIddb] (613 HAHIeI)

Hollg HeIRAT, Fo o TRIEHT



(N
HIdAY

— ST & gH 9T STHd g ol FegeT 7l ST TR Uk g8 &l
Tal THAD o| Fed &1 qrcdd Tg & hl programmer T F STTT 3T
g 3° FeL dgl AHdr Y FeT S| AT R gHAdr g 98
programmer T Tg! 3|

— Programmer T& &wex TRmH &1 ot fatore st § foraar g
(coding) St& C++, JAVA, Python TcaTie | =ifehe itgaT 2= ATUTSA
T HTE A1 U Al GH ThaT sl 30 A7 [Haeidd g| F7ith Feges
Hqof=T ATST (machine language) T9=TaT ¢ |

— 37a: programmer S ATaT H [Haer forg w@r g, 37 [[aert & wefiet
ATYT | qATiad AT I2aT & |

— TH JEATT § g9 Tg! AT 4l o program @+ = a1 F79T 1
giaT g, program code ® &I &9 ¥ TaoATd [hd SITd & program

haT = &7 (Execution state) T i® Tg=dTl g qAT program
% execution ¥ operating system T FT TR 21aT & |




Compilation &T T 94Tg

(Basic Flow of Compilation)
— Programmer ST €T ATST | program fer@dar g @i =9 source

code FZd g |
— Source code T TTHIT ATUT & AT F @< fordT Srar g S
il /A G SATETHT § FHHT ST Fhat ¢ |

— FHTYET % I 9 source code & THAT & T 8 Fefidt wroT #
FqaTiad o3t STar g 5= binary code gd & N9 FTe ATt
H gHH 96T 3 |
— T THAT FT H Fg Tohd g =l programmer TH program =T
source code for@aT g 3T TH binary code ¥ qaTed RAT SITAT
qTieh g2 S execute ¥ T+ |
Source Code umiiinee— Binary Form - Execution

Translation Takes

Place here



Translator

— Source Code I binary code ® IqaTied FXA * fow fagw
software @l STATHAT gIdl g ST (AH 5 -

« Compiler

* Interpreter

— T &A1 FT S source code T binary code ¥ aREfdd F¥d #T g
STTeheT QA1 ohl 1A ¥ sl oAl STAT AT g |

— Compiler = FTH FTd T TLHT interpreter & UF 3H {9 3 |

Source Code wmmmmiisme-  Binary Form  ommsmiisse- Execution

Translation Takes

Place here



Compilation

Compiler, source code & dT g ¥ F& FeH L0 H T low-level-
code IS FAT g | Compilation process & &I a<0r fAH ¢ -
1. Processing
2. Compilation
|.  Analysis [ front end phase ]
ll. Synthesis [ back end phase ]

3. Assembly
4. Linking
5. Loader

1. Processing

Tg FTEAT source code ¥ Ifdii<h code STH comments &I ZaTdl &
(@) =N =\ o (@mN o\ *
3 3T gHET F&L codes Fl SIEdl g [oreeht program o STaeT=dT g

JTeh THITH execution & ol QuiqaT T 31 ST |




2. Compilation
Compilation phase & T IT-a7 FH & -

|.  Analysis [ front end phase ]
ll. Synthesis [ back end phase ]

(i) Analysis Phase : analysis phase, source code & T
tokens FT IAT FLeh I Uah Hehd qlielal (symbol table) =T

SELE

(i) Synthesis Phase: I phase, source &t 9 sIT&AT (parse) Fh
T syntax g&7 (tree) IATAT ¢ | syntax tree, source code FT Teh
ATFT-TA=aTH @47 (syntactic tree) AT g | IaT8Lor & U -

4 *5 + 9 F7 syntax tree F&ad T -

N
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3. Assembly Phase

7% phase F assembly level instruction YT F<* syntax
tree FT object code ¥ &« AT g | STt T2l code T T
e

4. Linking

ZH phase & T 9TH 3T AT code IXT binary code &t
BIAT & TR FET THT |T T execute gl H¥ Thd]
FTieh Hgcaqul libraries &t linking TR g ST i sTcdd
ATALTE KT g | Tg F1A finker= gTT IOT Th3AT STAT 2 |

9 phase W operating system T HET memory
references, resolve #¥# executable (.exe file) s=T

ST % |




5. Loader

— Loader T# &1L &T compiler &7 gt fgeaT 3AT ¢ ST
qHIT ¥ executable file FT load F¥AT ¢ |

— A9 FgeX faAT AT AT software T HIT ¥
executable file T run FT AT ¢ |
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The Interpretation Process

3% interpreter Wt compiler & SET gl Th TR F
AqaTe software ZIaT g | TH=T &4 T source code T
el 1T 99 I°T code # &1 g | compiler &
STET 3297 B ATAS(3 SHHT T Hild T dLHT compiler
q T 3TN glarl g |

Compiler % 3I1E Tg L program &l T TH7T |, Teh AT
T 31'1°|I|<icl FC g UTH 9T | T AT AT T aohla
I AqATIad FLdl g AT MALTF ATSH hl FIEATq
FLA U run FXAT g |

AT FEL 129 * object code H T4 | YgA Il
T2 quraaT fFATead (execute) g1 SITAT 2 |

Interpreter THT THRIT TAF® AT Hl UH i haTivad
FLAT B |




Compiler 99TH Interpreter

1 101011
_ . 100101 |
Gode. 1> Compter |2 Tooo10

110010 |
111000
Whole code 4.
converted to Here the executable will
executable run and compiler software
now not needed anymore
(a) Working of a compiler
/ 101011 |
Interpreter 100101 |
Execute converted
100010 O single line-of-code.
pm—— Interpreter is very
Source code 110010 much needed here
111000

(b) Working of an interpreter

AATd HAGIRAT, sho Tdo SARTShI



Compiler 99TH Interpreter

Input Tg T program &I T 1T input T Teh ATeA AT Tk [Haer (S loop)

AT ¢ | &1 input =T g |

Output g ¥l program =T Teh HI[EAE TG Filg HITEHS fiseise code Tyl TATdl
object code FATAT & | = |

Memory =& foam & stferss aa<r & H IIRAT § STferes JHIET 6T saeaenar
AALTHAT 2T S | el Bl 2 |

Errors g FFQUT program =t AT AT TG Teh Uk TS H I[[¢ (<ETar g3l 3T
T |1 129 number & a7 JEar g |
feEmar g |

Always  SI® g T program compile TOH interpreter T T AFITHAT gral

Required gRTAT 39 aTe compiler i ¢ | fSrat a1 program run gRTT 34+t
AALTHAT Aol Bl g | 1T interpreter &t STFLTHAT gIRIT

Workload Compiler #T SraeTehar 9T d1¥ Y interpreter &1 AT ST ST

el a9 ¥ workload #FH grar g | 2= & workload 5% STaT ¢ |

gollg HGIRAT, ho fdo RIS



Program % run g9 # Operating System =T AT

S|T Hf BH gHEAd g Wl NG &% program,
executable(.exe) F ®T H T ST & AT IAHI FaX
Taqel ®9 ¥ execute FT T g |

AT I8 executable file F=I=T # operating system =t

FETIAAT & run 3idt g |

AT F multi-user 3T multi-processing & T8 T AT
TRITH 1 run 39 § operating system T Hgcd dgd 98
STAT 8 T B STteerar | 92 ATt ¢ |

Operating system T |t user 3 hardware F = o
HETEAT T T HLAT ¢ |

4T OS =T program @ run @i & o7 UH ia®mid At

&1 ¥l @ |




OS T& AId FAIeATI+ (Resource Manager)® €9 #

— & program, running JE€AT H 7 1 4l 39 program gd @ | T9T
STd s program, active state 3TTd running Ta€AT | g1 dl 34
process ¥gd ¢ | Fel dal 28 job IT Fgd ¢ |

— 99 T& § ATg® program, run gl T aid g ar OS |1 Hrai
(resources) & manage FLdh HIEL hl HIALTHAT Hl FEAT & |

ST A9 % 1T throughput 918 T ST 61T STTaT 8 |
bl AATH job bl A=
Throughput = W
— Multiple Processing & T OS ¥ Heerd Y& Feal g
 Process Management
* Process Scheduling
 Memory Management
« |/O Management




Process Management
— S T program T execute gHET giar g af I8 OS &

T Tg=dT ¢ |

— OS &7 process scheduler =8 RHIXT # load FAT &
SEd Tg THE 99 SATat g | S o6 orae fAQer & qar

execute gIdl g |

— [T I T 49T § e @ 9

T8t CPU # state & |TY 9T HHET Alehel
variable, Parameters, &&= &I &

return addresses TR @ ST 2 | 3‘@(\\

stack & AT ¥ I ST STAT § =94
program = TEHIAAT & THT il qgd |l
=it T STt E

T2t program % THET global variables T

@ STdT g | ¥ variable program = 3d
T HHI | @A ¢ |

\

Area used for function calls’ return
addresses, arguments and local variables

Stack

Tz |
- Tgl " dynamic
memory allocate

A o1 qHET

Heap

o | s s £

Globa
variables

7

Program

S | &= program

FT compile TRAT
€31 code TEAT &

Area used for dynamic
allocation of memory



Process Management

— T program e execute g9 & T dF1C grar g al Tg HaT |
load (start) &< {337 ST & 97 Sl f*fa active I8F =it 2l
STt @ | 3 78 active process TS Fafaat & [T & |

= Start State: g f*ufaq T« 3t & 59 program & #HIT § load Flh 999 T8
start ¥ a1 STaT ¢ |

= Ready State: ag ®afad aa W%Wﬁﬁ'&f execute g & o qame 2t
SﬁTHFﬁaTﬁ%ﬁHCPU FT AL < Lol Bl ¢ |

= Running State: Ig At T« 3TdT & S process HI CPU time {8 ST g 3
CPU = TIEH & execute FTA &7 (14T & |

= Waiting State: Execution 3 ST Tt< TTHE i FRET ST i STa9THhdl 9l g
ar waiting state 3T STAT g ST9 user @& 1T input & # o0 SaTT F°XAT |

=  Terminated sToraT Exit: S &1 T 99 & q0eq fH<9r CPU g1 T &7 o
STd g TAT TEE FT execution TU BT STAT & AT =8 T8 &I OS & gRT
terminate ¥ AT STaT ¥ | 3ﬁ“{ termlnate sl AT Eﬁﬁ?r &I HAT & remove FiX

feaT STarT 2 | [ - ikt =
Start {f—>“ Ready E Running —{ Terminated )
" \ / = el ‘\\\\/



Process Management
OS TEH #SX U THT FT manage FA & [0 U data structure
F9TaT g o Process Control Block (PCB) #gd 2 |
OS Y Y&  forw PCB 9+T1aT ¢ |

ST Bl FlT 99 HART # load giat g ar 2=l UH ID (39 Process 1D
AT PID Fgd 8 YIS Fish PCB a7 &1 STt 2 |

PCB T &9 TEH & a1 H Agcaqul =T TET g T I T track
TGT ST 96 | PCB 9% =10 T@ar ¢ |

OS g1 Y& Process ID & store F¥aT g |

State State -> ready, running, waiting ...

Pointer Pointer , sub-processes #* address &l T&@adT ¢ |

Priority % AT SATAT Priority ATl processes &7 TTT

Program Counter Program Counter 3 Tet fH<er &7 address Higid w¥dl & |
CPU Registers CPU Registers, execution # for@ =1 w@ar g |

Etc. .. Etc. ..

gollg HGIRAT, ho fdo RIS



OS % g1 Process Scheduling

Tg qT H THT ST & =l Fcge< sl AT | execution & <77 TH
|1 %% program load TR ST &hd ¢ | TH case ¥ in processes
% manage HTAT Tcqd Hgedqol 3l Srar g | e o 9% a1
TAqT FHLAT AFTF § -

o & &1 CPU time o ?

e 99 %1 CPU & remove &A1 ST 8 2

e ST &7 1/O % TorT shift FEAT 3§ 2

e &% geagd(interrupt) ZraT g a5 4T HLAT 8 ?
781 interrupt CPU = forw ws & (signal) giaT g, T fet 39
FOFAT ATl T Kl La CPU == T |

g 914 %14 OS F process scheduler FT g@T ¢ |

Process scheduling, process manager @l T T(diaTel giat o
ST favrq Ied manager CPU ¥ running process & remove
FLAT & AT T HA4Iq (stratagy) F dgd =T process Tl FAT14
FAT ¢ |




OS % 1T Process Scheduling . . . .
—  YTHE & FATF & Fg Aaar ] g -
o TZ AT Tzl arsr (FCFS)

T3 Ut A= (Round Robin Scheduling)
«  HIH FIeT 98t (Shortest Job Next ) TR |

— A% AATAT A g " ATt gt 8

— 98" scheduler = Process Scheduling Queues T Wt a9TdT &
— Job Queue : system FT THET TEH & ATEA

— Ready queue: ready state F T THT i A3

— Device Queues : S I/O &t @139

—— e cPU
i e — ’_¥
/O queue e am— IO request -

—

time _slice -
expired

—_— e
interrupt wait for an PUS—
occurs interrupt

1S YN Ty 1




Memory Management

= TordT ot T g9 Attt =ier & F9T F load fRaT STTaT &
1 OS T Memory Management aTaT 3T Wt agad g8l g
HART §ATT (99 T Rl T AT & —

«  JIF memory TR HT IaT HIaid TEar ¢ |

T TqT T@AT © 1 T A7 =t 79T 20(allocate) ST 2 #IT
ot &7 ST <1 2 |

g e Fear g T e T8 &l e HET & S0 |
TaT HHIT § STaT sl e T a1 |

F AL HASTHE hl TR TR I (99 & —
Single Memory Allocation

Partitioned memory allocation

Paged Memory Management
Segmented Memory Management




/O Management

— 39 & T T &7 input AT output FT TELTRAT gidl g ar OS
T I8 T2EaT eI «aT 2 |

— 1/0 Manager, CPU # 979 T request 9sar g ¥ CPU & T
T& interupt Icq< AT & |

— CPU running &® &7 1/0O & 7T 97 <dT g T97 a9 d& CPU 3+
ST T G FLdT & ST g Ggetl 99 &7 1/O =7 g1 Sirar g, CPU
O ZH TTEH Rl O A § &9 S7aT ¢ |




PARALLEL COMPUTING

ST e TS gU I a9 399 Uk 5 processor grar 9T ST UH g7 |
T job B TXT ¥ IaT AT| T & AT job Tl T A & folT UH * 13
Tk QT AT AT | Tehetehl § U2 S faTe & 91 91 processor g H
AT oTfersh Ter gu a7 FcgeY |1 U+ ¥ 31ferF processor & T 37 A |
ST T Ueh 97 Ueh 51 99T H Uah & AT job Tl T A A |
T 5t 997 ¥ U ¥ {2 processor IT FT & T T ST 9T job
T A & TN KT PARALLEL COMPUTING T SITaT g
U= parallel computing system & -

U S i T SATCHIAHL (gl § 1T S7aT g

T o0 | 29+ g3 & (a9 3id g fSive execute 37 STaT 2

Jceh TBeH o <l 3T ST processor & gl I {hdT STt 3 |
UHT XA o o I7 7 U F (T8 processor ATAT HeL TART H 11
STAT & AT Aedeh § Uah & T4 Hcgad H1q § AT ATd & |
UHT 3 F GHT T F9d, T T FS1 3T STieet THEAT AATHT d g gral
g, hardware =T QT TIRT AT & 9T T & FATAT I AT TANT H ATIT ST

qha T & |




CLOUD COMPUTING
FATIE FHLIET (Cloud Computing) T A HRIUAT JTEqd H Teire-
TR Tkt SﬁTWﬁWﬁﬁ??ld T TEAHTA %l

A TH FATIE FET FT TF I8 %oﬂ ERDLRWSIENE]
ATAATST T2 IT FIAT 3§ T A FATISIL AT TETHTA FT TH T Tg |
ST TR T 2

Tg A TR AT Al @ -
Public Cloud S/ Google Drive, iCloud a1

Private Cloud 3% fordt samamies 9915+ &7 cloud S KVS =T
QTATEIIT
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