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@ Vhat is 0s?
o AL E LA A 47
@ Roles of operating system

o BAF AL BRI

e The Development Process of Operating Systems
BYEARRESH

@ 194571955, FIEVEA %

@ 195571965 » #Lib 3 A 4,

@ 196571980 » 5| A 4B

@ 1980~ now » B it F&
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@ Personal-Computer Systems

@ Parallel Systems

@ Distributed Systems
@ Embedded System
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What is 0S?

@ What is operating system?

@ What operating system do?

@ The role of operating system

@ User view: different user has different opinion.

@ ecasy of use? performance? resource utilization? battery life?
@ user of pc? mainframe or minicomputer? workstations and servers
connected via networks?

@ System view: a resource allocator; a control problem.




Outline

What is 0S?
o AL E LA A 47
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Components of Computer System: viewpoint 1

Computer system = hardware + software (+data) J

@ Operating System(#4E A%, 0S) is the first software layer on the
phsical hardwares, and can be viewed as the first expansion of
computer hardware system.

@ All applications running in the OSes, more or less, directly or
indirectly, call the 0OS functions. For example, the simplest
program “helloworld”

Fetb BT AT RE e AU P
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Components of Computer System: viewpoint 2

user user user user
1 2 a3 e n
compiler assembler text editor i database
system

system and application programs

operating system

computer hardware

Computer system = hardware + os + applications + users )




Wwhat is the hardware of a computer system?
How a computer system up and running?
How a prograim up and running?
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A modern computer system

mouse keyboard printer  monitor

oS o &= L]
N/

disk graphics
controller adapter

l | |

CPU

memory
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Problem:

What are the operating systems that you know?
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Problem:

What are the operating systems that you know?

@ Windows series, Unix series, SUN Sorlaris, FreeBSD, Apple Mac OS,
Linux series,

@ A variety of real-time, non-real-time, embedded OSes

° MC/OS—II, RTEMS, VxWorks, QNX, PalmOS, iOS,

o BAMMBREAL - 2 HARNEAL - EHBRFAL - HITRIEAL
o BAMIARMBREAL  FF
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0S definitions

o RA—/Nth—ty~ EMEGE L]
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0S definitions

o RA—/Nth—ty~ EMEGE L]

@ An Operating System is a program that

@ Manages the computer hardware

@ Provides a basis for application programs

@ Acts as an intermediary between the computer user and the computer
hardware
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0S definitions

o RA—/Nth—ty~ EMEGE L]

@ An Operating System is a program that

@ Manages the computer hardware

@ Provides a basis for application programs

@ Acts as an intermediary between the computer user and the computer
hardware

@ OS is a resource allocator that

@ Manages all resources
@ Decides between conflicting requests for efficient and fair resource
use
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0S definitions

o RA—/Nth—ty~ EMEGE L]

@ An Operating System is a program that

@ Manages the computer hardware

@ Provides a basis for application programs

@ Acts as an intermediary between the computer user and the computer
hardware

@ OS is a resource allocator that
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@ Decides between conflicting requests for efficient and fair resource
use

@ O0S is a control program that

o Controls execution of programs to prevent errors and improper use of
the computer
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0S definitions

o RA—/Nth—ty~ EMEGE L]

@ An Operating System is a program that

@ Manages the computer hardware

@ Provides a basis for application programs

@ Acts as an intermediary between the computer user and the computer
hardware

@ OS is a resource allocator that

@ Manages all resources
@ Decides between conflicting requests for efficient and fair resource
use

@ O0S is a control program that

o Controls execution of programs to prevent errors and improper use of
the computer
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BAEA % (&) Bir

o EIHHAUEM LR EOSH (i) BARAATILA ()
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BAEA % (&) Bir

o AT HiLRM LEEOSH (%) BIEANTILE ()
@ convenience( 7 1#4)

@ Execute user programs and make solving user problems easier
@ Make the computer system convenient to use
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BAEA % (&) Bir

o AT HiLRM LEEOSH (%) BIEANTILE ()
@ convenience( 7 1#4)

@ Execute user programs and make solving user problems easier
@ Make the computer system convenient to use

@ Effectiveness(H % )

@ Use the computer hardware in an efficient manner (3% F 3R 4 % R 645 H
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BAEA % (&) Bir

o AT HiLRM LEEOSH (%) BIEANTILE ()
@ convenience( 7 1#4)

@ Execute user programs and make solving user problems easier
@ Make the computer system convenient to use

@ Effectiveness(H % )

@ Use the computer hardware in an efficient manner (3% F 3R 4 % R 645 H

%)
@ Extensibility(FT# AltE)
o ERRMMFEETR
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BAEA % (&) Bir

o AT HiLRM LEEOSH (%) BIEANTILE ()
@ convenience( 7 1#4)

@ Execute user programs and make solving user problems easier
@ Make the computer system convenient to use

@ Effectiveness(H % )

@ Use the computer hardware in an efficient manner (3% F 3R 4 % R 645 H

)
@ Extensibility(FT# AltE)
o EmRMMEIEER
@ openness(F K )
o THIM - BN
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BAEA % (&) Bir

o AT HiLRM LEEOSH (%) BIEANTILE ()
@ convenience( 7 1#4)

@ Execute user programs and make solving user problems easier
@ Make the computer system convenient to use

@ Effectiveness(H % )

@ Use the computer hardware in an efficient manner (3% F 3R 4 % R 645 H

)
@ Extensibility(FT# AltE)
o EmRMMEIEER
@ openness(F K )
o THIM - BN

o HARMEAH AMARMEAAREZGAANE 47
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Outline

@ Vhat is 0s?

@ Roles of operating system




Roles of operating system

o MR ALEMGEM » AR RE (] -
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Roles of operating system

o MR ALEMGEM » AR RE (] -

Q@ AF H5HAEMEMZLZ AT (interface)

o %44 0 (Command Line Interface, CLI) ~
E A F P 4% 2 (Graphical User Interface, GUI)
o ARHED (AL MMHE O (system call))
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Roles of operating system

o MR AGMMYEM  ARFAMAL (7] -
Q AP St EMAAE A S 893 2 (interface)
o #43 v (Command Line Interface, CLI) ~
B A F P 4% 92 (Graphical User Interface, GUI)
o AT (ALMMIE D (system call))

RO BE

MRERFEZHAER

RAVH, w4, Bis, #O

February 24, 2016 14 / 85
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Roles of operating system

o MBMEALMEMELARR » ARRGRE [(H] -

Q AP St EMAAE A SR 893 2 (interface)
° ﬁé\ii}D(COmmand Line Interface, CLI) ~
E A F P 4% 2 (Graphical User Interface, GUI)
o hftPE o (AHLIAMAHE T (system call))
Q HHEM KK FIEE (resource allocator)
o WANR : MWL~ BHE ~I/0% % ~ LH
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Roles of operating system

o MIBEARMEMNEM  HRAMAE (7] o

Q HHEM KR EIEE (resource allocator)

monitor processor

snq 1SOS

PCI bus




Roles of operating system

o MBMEALMEMELARR » ARRGRE [(H] -

Q AP St EMAAE A SR 893 2 (interface)
° ﬁé\ii}D(COmmand Line Interface, CLI) ~
E A F P 4% 2 (Graphical User Interface, GUI)
o hftPE o (AHLIAMAHE T (system call))
Q HHEM KK FIEE (resource allocator)
o WANR : MWL~ BHE ~I/0% % ~ LH

Q@ ¥V AME (HJEPAHVirtual Machine)

o BB BETRMIME
o BRMNE
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Outline

@ Vhat is 0S?

o BAF AL BRI
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BAE ARG E REA

o 4 & E KA (1layered modularization) ?
o X MBBIBE ALY LEMBER (7]
o MR 1 #0o
o VI E : afxt F#IATHUF T LGRAEES
o MEKE : 0SBAUFFEMtZ » BIEEXRFEMETR

@ YALinux > Windows#Fa 8t A X 32 4F A SLRTEMS 7 45
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(the users)

System programs

Kernel:

a large
number of
functions for
one level
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4] : WindowsiRE A L9 Z IR 2 24 B

System support Environment
processes Service p pplicati Y

Service Control
Manager Svchostexe
| Lsass | Winmgmt.exe Qsi2
| Winlogon | Spooler Explorer POSIX
B . User
Session Services.exe application
Manager

mim!

Yy

[ NidiLdll |
Syslem
threads User mode
y y y y Y _Kernel mode
System service dispatcher
(Kernel-mode callable interfaces)
7
VO manager | & ] | & 3 = T ; o )
s | §|s&| & (55| 2 |.8|E9| E
& e3| 282 & (38|83 gz
Device g 3 |83]| 2 |2z 3 [32|2E|Es
3 = @ a 2 7 ot Bel=ss|= ]
and file 2 lex]| 2z |82 3 [F2|&8& 2
system g - 21 2 L] g 2 ‘3 K] £
drivers g | * = 8 g 3
Kernel
Hardware abstraction layer (HAL)

Hardware interfaces
(Buses, VO devices, interrupts, interval timers, DMA, memory cache control, and so on)




#45) : RIEMSIK 2 4 4

@ RTEMS : — M M #zde & N EZiigtE A4
o M it : APP

Real Time Executive for Multiprocessor Systems ;

o &7 : Real Time Executive for Missile Systems newlib
@ /&% : Real Time Executive for Military Systems N
libesupport
@ 4.0.04 SR H9IT 4T » BRI AAL. 11
o A M3k : https://www.rtems.org/ e
SCORE

Libbsp || Libcpu
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Outline

e The Development Process of Operating Systems

o BEAANKZEANN




BIEARG R

o B ALMAEA (1956 GM 0S & GM-NAA 1/0- ) » I T LBEMHBIEAL
o RAAL~ A BAL S HARX S T~ SHFE
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BIEARG R

o BIEALH R ES(1956 GM 0S & GM-NAA I/0- ) BT LafiEEi %

@ List of operating systems:

FMS (FORTRAN Monitor System * FORTRANY 3% % %)

0S/360 (IBMY % 7 L3608 & 6942 1F A& 4%)

CTSS (Compatible Time Sharing System)

MULTICS (MULTiplexed Information and Computer Service)
UNIX# ~ Linux

cP/M

Windows ~ Macintosh

Mach

VxWorks ~ # A X Linux & 7| ~ uC/0S-11 ~ RTEMS

----- ( List of 0Ses)
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http://www.operating-system.org/betriebssystem/_english/os-liste.htm

BIEARG R

o BIEALH R ES(1956 GM 0S & GM-NAA I/0- ) BT LafiEEi %
o AT IBEIEE ALy @eyET R LA
o AT S 0h/HAT AL 694 4E A %4 1 MiniCore
o HABRKAL
o M XA AL
o TEMRAREAL

EEREAL
MER BRI RL
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BEAROGREHNT

o BIEALH R ES(1956 GM 0S & GM-NAA I/0- ) BT LafiEEi %

o HBMNARR R T EH W Ha 7 & (%)
Q@ FWIRZITEMKBRANN R E R
Q@ »mp
Q@ 8 T B H A
Q THEAUIR A L4 89 RIT R R
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BEAROGREHNT

o BIEALH R ES(1956 GM 0S & GM-NAA I/0- ) BT LafiEEi %

o HBMNARR R T EH W Ha 7 & (%)
Q@ FWIRZITEMKBRANN R E R
Q@ »mp
Q@ 8 T B H A
Q THEAUIR A L4 89 RIT R R
o #E:

o ROSH AR SHAE AL ST AR ST AR SPCo A AF T4 %5—
AN ARG
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The Development Process of Operating Systems

@ 194571955, LAREA LB
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The Development Process of Operating Systems

@ 194571955, LAREA LB
@ 195571965, HibIE A 4,
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The Development Process of Operating Systems

@ 194571955, LAREA LB
@ 195571965, HbaLIE A4
Q X iEPAI A Y (simple batch processing)
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The Development Process of Operating Systems

@ 194571955, LAREA LB
@ 195571965, HibIE A 4,

Q X iEPAI A Y (simple batch processing)
QO %:EMAHE A% (multiprogramming system)
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The Development Process of Operating Systems

@ 194571955, LAREA LB

@ 195571965, HbaLIE A4
Q X iEPAI A Y (simple batch processing)
QO %:EMAHE A% (multiprogramming system)

@ 196571980, i ,%?E(Time—sharing system)
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The Development Process of Operating Systems

@ 194571955, T#HAE A 48T
Q 195571965, HtiabIE A4
Q X iEPAI A Y (simple batch processing)
QO %:EMAHE A% (multiprogramming system)
@ 196571980, i ,%?E(Time—sharing system)
Q@ 19807, B AL F AL
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The Development Process of Operating Systems

@ 194571955, T#HAE A 48T
Q 195571965, HtiabIE A4
Q X iEPAI A Y (simple batch processing)
QO %:EMAHE A% (multiprogramming system)
@ 196571980, i ,%?E(Time—sharing system)
Q@ 19807, B AL F AL
o i A% (Real-Time system)
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The Development Process of Operating Systems

@ 194571955, LAREA LB
@ 195571965, HbaLIE A4
Q X iEPAI A Y (simple batch processing)
QO %:EMAHE A% (multiprogramming system)
@ 196571980, i %?E(Time—sharing system)
@ 1980~, B 7L F
o i A% (Real-Time system)
o At A%L: AN~ HiT %4 ...
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Outline

e The Development Process of Operating Systems

@ 194571955, kit A4




History of the 0S(194571955» £#A/E A 4)

@ Tube-based (@%%)
@ ENIAC

@ 17,468 vacuum tubes
@ 5,000 additions/sec,
@ 1800 square feet, 30 tons
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History of the 0S(194571955» £#A/E A 4)

@ Tube-based (@ F%)

@ Program are hardwired on plug boards

@ One program at a time, Need
professional operator

@ User VS. operator

@ Only useful to Numerical
calculations
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History of the 0S(194571955» £#A/E A 4)

@ Tube-based (@ F%)

@ Program are hardwired on plug boards
@ One program at a time, Need
professional operator
@ Only useful to Numerical
calculations
@ No 0OS at all !
o Manual system (A L$E4E)
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Outline

e The Development Process of Operating Systems

@ 195571965 » $LibE A 4
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History of the 0S(195571965 » LI A 4,)

1955
4
Transistor based (a%ﬁ‘%) %

@ Jobs on cards or tapes

o Job (/1)

o Control cards

@ Language: 19545 > XEANRERE > H—&RREHTM
TRADIC

o ASM
@ High level language

@ FORTRAN, ALGOL, COBOL

@ Applications
@ Scientific APPs & Engineering APPs TX-0 » MITHRHF 235 % » 1056+ EHHALE ~ AT FAL ~
2 WAL AT ISR R — e+ it R T AR
stk
@ Batch system AL kRO E G BN OE s RE—6

T4
BITE -
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£ 1 : Batch system » $#itZ ¥ 2 %4
P A kit

HRH1.]1  REAMRLIEERSL

1.2 BLALIO

LR1.3: S AT AL
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PLaL 3 £ 489 TAE 7 X

Q@ AF (user) ¥4Ed (Job) XL A%4EMER  (operater)
Q AHBERKHZ M P OE L AR —PAFL » MASHIMALT
B AGFHR—A B 5369 S0 E LA
o VEk A pg By (batched)
Q EHBMEAA
Q AL B~ ARAIATHEANEL
Q URENKELERILA P

pb(batch) 8943 :

o H—RimB A F REL > AFHLETMELAE MR
A2 232 A% Fl — 2848 B 69 A AR
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o BAIE AL PAF LA
o MPAFE + 3B + LA H (ELizdliET)
o PeAE & IE ¢ st BbAE Ak 8N AE 3k 4T AR T B 4L 3R

o JNEAFENN P AR Fo R AR 0 REREIER P AEL
A RTHATAF 5 B #HIAT 3 HATLE R
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Phab 3 A 4

MREALER T ANHE

1. Simple batch systems » 38 Bb4b 3 2 4 J

2. Multiprogramming systems ® % i@ hb4b 3 £ 4 J
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EA1.1: REIA T RS
IR RALF A

P A G0 TR AR
Pekk 32 A 4% 09 9T

° %
° ¥
° %

&
i
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P AL IE A Y (simple batch system)

@ Input devices: card readers, tape drives
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P AL IE A Y (simple batch system)

@ Input devices: card readers, tape drives
@ Output devices: line printers, card punches and tape drives

o Line printers(4T XITHHL)
o Card punches(473L#L): A computer-actuated punch or a hand punch
that punches holes in a punch card or punched card.
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P AL IE A Y (simple batch system)

@ Input devices: card readers, tape drives

@ Output devices: line printers, card punches and tape drives

@ Operator BATCH similar Jjobs to speed up processing

@ User VS. operator
o Compare to : Manual system
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P AL IE A Y (simple batch system)

@ Input devices: card readers, tape drives

@ Output devices: line printers, card punches and tape drives

@ Operator BATCH similar Jjobs to speed up processing
@ User VS. operator
o Compare to : Manual system

@ Monitor (0S) , load program and execute

@ Always resident in memory
@ FIFO: Transfer control automatically from one job to the next
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P AL IE A Y (simple batch system)

Input devices: card readers, tape drives

Output devices: 1line printers, card punches and tape drives

@ Operator BATCH similar Jjobs to speed up processing

@ User VS. operator
o Compare to : Manual system

@ Monitor (0S) , load program and execute

@ Always resident in memory
@ FIFO: Transfer control automatically from one job to the next

@ Only One Job in Memory at a time
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$E BT A YR TAE AR

o A ITitAL Monitor : R
PN =
o BH#LAE (monitor) B
o ALuatAE A 8 4 FAR L AL AT Y Tﬁ/
BAL PHBARRE—EEL - Y X
o BHAIEALMIAEAT an:
REAGFRGH A Fdo ok 3 5
o HFiE .| mrEEEE - | BEERES

o AFME N IRFME S FiEM
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AP #ARGITAFD

PAT - 1/0 —» #AT - 1/0 — ... — IAT — [/0 — AT

R AL L0t 1/0% ik £ 1/0% ik £ —
}12%"#‘%/% E'/JI/O I/O;"ﬂi E'/JI/O I/O;"ﬂi
. 125 R b U . 125 R b BT
/042 4k —_— -
tl t2 —_— t3 t4 t5 t6 t7 t8
& % R 4FCPU AFRI/0# AT
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B E A W A G AT

Analysis
@ Serial Card reader: Jobs execute one by one
@ Mechanical I/0 device: poor speed

o CPURJE 51/03k & X A 69 F Ji
e CPU: thousands of intructions/sec VS. Card reader: 20 cards/sec
o CPU is often idle—CPU utilization is LOW
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B E A W A G AT

Analysis
@ Serial Card reader: Jobs execute one by one
@ Mechanical I/0 device: poor speed

o CPURJE 51/03k & X A 69 F Ji
e CPU: thousands of intructions/sec VS. Card reader: 20 cards/sec
o CPU is often idle—CPU utilization is LOW

B R P R 6 Fr ik 0 Bl N B F B AR Fe R
@ Off-line 1/0 (BLALI/O0)

@ a cheaper system reads from cards into tapes

o % (Disk)
@ Allowed OS to keep all jobs on a disk
o With direct access to several Jjobs
Could do Job scheduling to use resources and perform task
efficiently
e Multiprogramming ( % #4285 ) —CPU utilization(F| A %) 1
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/1.2 BALL/0




BALL/0  (EE : 505K K )
o HY : MR EANT HEACPUS /0% &2 )3k JF R I B 69 5 Ji
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BALI/0  (BFIE) @ 5054 K )
o H &y : IR ANT G ACPUST/0% % Z 18] ik & T IL B 69 7 &

AT - ATBAEF X G EF A R FE J
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BALL/0  (EE : 505K K )
o HY : MR EANT HEACPUS /0% &2 )3k JF R I B 69 5 Ji

o Zik i AR SPEAEAT » RAF (FH) o#F (#E)
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BALI/0  (BFIE @ 505K K )
o B : ABIRAMT EFCPUS1/0% & |73k & T IL B 69 7F J&

o ik AR EGINEAMBAT » KB (FH) —mF (HE)

o BLALAY M :
. 27 An SR AR AL & EMAER T
A& i
i qishd & S B AL B A o

AR 4+ Bl R & ‘
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% AR AL
%ttkiﬁ“l AR TSR
R RIE AT ERTE R
BRI A G AT

e © o
WO W
Zﬁxﬁwﬁﬂ
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% AP A % (multiprogramming system)

0 %l AL FRINIEY 2 AMEL

. 0
o XFNE
o ZJACPU:

G — A EL A EANR A Y45 EATH

133 B — ek Bty Jobl

Job2

Job3

Job4d

512K

Memory layout for a
multiprogramming system
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PALPRANEY % AMEL

,\?I*JT%
£ FCPU :

% — Af’?ll%’l‘f?l%%:@ THf -

e B B —AE L LiE

PPN Y
o & FCPUA &
o BB ABAI/0R&H A E
o AT A%LBELE
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% AP A % (multiprogramming system)

OIIIIIIIIIIII

Jobl

Job2

Job3

Job4d

512K

Memory layout for a
multiprogramming system




% AP A % (multiprogramming

PALPRANEY % AMEL
° ,\iﬂ‘]ﬁ
o B HACPU:
% — Af’?il%/:\ﬁl% &z 47at -
Y133 5 — MMEL Eis

Z I NMR R

o 12 ZCPUA| A &
o BAABAL/0W&H| A&
o BET A4 5%

fu.cn http://staff.ustc.edt  0117401: Operating

system)

OIIIIIIIIIIII

Jobl

Job2

Job3

Job4d

512K

Memory layout for a
multiprogramming system




A2 5A ALES 1/0% A& AT R
P ]

#2 5B N 1/0:1‘%/}? L vorsk

! I

2 5C i L 51/01‘?‘% I.Yoz%ﬁf«i CAEdT

| | | | |
. | | | | | | }_I | |

2AED L 1 AR
1ol 1o 1o |

WERF —

AT RAFCPU AFR1/0#ATF
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5 ARG AR AL A RE

@ Job Scheduling

o How many & which jobs entered memory

@ Memory management

@ where & how much memory: the system must allocate the memory to
several jobs.
@ Memory protection for each job

@ CPU scheduling

o Which job in memory( job pool) would get the CPU
@ Job and CPU scheduling makes up 2-phrase of scheduling

1/0 routine supplied by the system.

@ Allocation of devices.
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% BT RGN

@ When the job have to wait for some task, such as an I/0 op. to
complete

@ Single Batch System: CPU—idle
o Multiprogramming system: CPU—sswitch to another Jjob and execute(
CPU is never idle)
@ Advantages
o Higher CPU, I/0, Memory Utilization
o Higher system throughput
@ Disadvantages

@ No User interaction with computer
o Job time too long ( why?)
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PRCE WA Y i

@ When the job have to wait for some task, such as an I/0 op. to
complete

@ Single Batch System: CPU—idle
o Multiprogramming system: CPU—sswitch to another Jjob and execute(
CPU is never idle)
@ Advantages
o Higher CPU, I/0, Memory Utilization
o Higher system throughput
@ Disadvantages

@ No User interaction with computer
o Job time too long ( why?)

@ Simple batch system VS. Multiprogramming system
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e The Development Process of Operating Systems

@ 196571980 » 5] A 4B




History of the 0S(196571980 » 5] A 4-B)

@ IC circuits (%ﬁk&‘ﬁﬁg)
e LSI,VLSI

@ UNIX
@ More Applications
e 0S

@ Multiprogramming batch systemsT
o Time-sharing systems (90 A& %)
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Time-sharing system 7K % 4

o F K : User need interaction with computer
@ Response time < 1 sec

o fRkiik:
o Share CPU by time pieces (BfJa K )
o Time-sharing ( multitasking)

@ Users share Main frame

@ One main frame VS. Multi users & Multi terminal

@ Time-sharing system is a logical extension of multiprogramming.
o MR A% : MULTICS ~ UNIX
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22 M Z f5] : UNIX

o —BERHAE f AR 5 I E A K HINIX
o ME : TWjfE—4& £ A4S R DEC PDP-7 B 1+ F AL L2 FRIE S 7 %,
@ Ken Thompson > Dennis Ritchie 19834 B # & HE1F# 19995544 £2EE

AL R

| ) xunan
ZoL.com.cny

Syt fe 24 EDEC PDP-7HFALd T4k




SE A% T 89 A 7 X

o —HEIMERTET AL ENKHA—NAP EIER
RERW G ARREGSHR

ARBEZHEANR P 8 s

R BT R A 4 7y XA IR 55 R
BEREFXLm ba AP L ragR

R P ARYE L S R T 4
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@ Receive input in time (A& BF4E4K)
@ Process in time (& BTZ3E)
o fERES :

o Mutual job (X Z4 1) always in memory
o Time pieces

o it ALy iFAE
o LRI M -~ RETH S RAM
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o it AL A%t B AR

o A ETIRAE A 4PTiE Keg% Tt B AR ¢
o Aol o HARYE Aok kB ]

o "A fL B A
o JNHim K h A B AT W AT 207 B 1]

o Hoheh it AR & ¢
PR 4 B A

T RIR % 89 8F /] k42
UL 0 k3R
MR 4k Ry 5
Rk (A K e )
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o EARE G

o W& I BHERENNEL

o “BE” I WEMEERTEYML
% AR A

i 4B

o 4Bt E
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Outline

e The Development Process of Operating Systems

@ 1980~ now » B it F&




History of the 0S(1980~now * & 4t 3#%)

@ Development of Computer architecture (&)

32bits—64bits
Workstations and PCs
Parallel processors
Computer networks
Cluster

@ Special purpose computer system Types

@ Parallel systems
@ Real-time systems[]
o Embedded systems
@ Distributed systems
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Migration of OS Concepts and Features

1950 1960 1970 1980 1990
MULTICS
mainframes '\
no  compilers time distributed
software shared multiuser systems
batch multiprocessor
resident
monitors fault tolerant
. 1960 1970 % UNIX 1980 1990
minicomputers
no compilers
software time multiuser multiprocessor
resident  Shared fault tolerant
monitors
) 1970 1980 % _UNIX 1990
microcomputers .
no  compilers
software interactive multiprocessor
resident multiuser
monitors
network computers
no
software

compilers
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o LI AL

o EHfEF SR

o ALY FENI LA

o TR ALGMAE AL ~ 2 i AL Lk
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S AL

WEHEAE—RETGR AT A RERHZE
o IXAF A GATAE B A BBt vk fr 69 i 18] IR A
o T vs. T

o T :
FuF AR TARAE T AR Rt e s SPER E R E R 0 AR
R R TRt R F AR R AR AT O Bk & e S B
1 58— BOL TR 89 B 4E A 4

o WA K

R S
% X%

B A2 424
Hilfs (58) 42
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% B AE 509 5 4

o WIESWAT AT ZILRA MM R 5
o MM » HMAE
o JEAMME » TIAE » [2F B AL
o FEBALE R vs. FARAIEEE

o HRIE AL BT ] 69 B R k%) 4
o MEIMES vs., REHIES
o LBHIRAME A48 RKey L1t B AR ¢

o WHAFHIER :
x93 KA A L SEE P A L
o HTIHM
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o AN A4 : Hard real-time system
@ Secondary storage limited or absent, data stored in short-term

memory, or read-only memory (ROM)
@ Conflicts with time-sharing systems, not supported by

general-purpose operating systems

0 LM A% : Soft real-time system

@ Limited utility in industrial control or robotics
o Useful in applications (multimedia, virtual reality) requiring
advanced operating-system features

o A : vxWorks ~ QNX ~ RTEMS
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Ei ARG WL E AL A0 R0 R F)

o TRA%L :

o HHEMALELRAAL AL EE SN ALAT LAA A%
o SET4EH :

o LALLM TIEH Lot » BRYIFREMH Rk > LF

558 6 BT AL SR LA

o M :

o FHMALMTHHMELIR » ERFETHE » AARZHTAR (LA L)
o FHIRFH AP IR :

o FEH AL IS KX ¢
LM & AT E 0 BRI AT
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o BlAMAL AT AP AR IRE AL LR ()

Q HALFAL
Q AL
Q >HAL

o —MNERHBEAL  RERA LU M AARMEALLUY S5
o T ENBEMENGIRIE AL
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@ Personal-Computer Systems




Personal-Computer Systems * NATFEIL A 4

@ Personal computers (PCs)
o HEMA LA P RS
@ 1/0 devices 4% ~ Rir ~ 2T & ~ AT
o PCAYLPTiE Kb9% 7+ A 4x 2 ¢
o F@AYF » 4 M 7 1& (User convenience & responsiveness)

A G5 A
o FubitFi& KCPUA| A %
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e 0S

e MS-DOS
e 0S/2
@ Microsoft windows ---

@ NT, 95, 98, 2000, xp, windows me, Win7, Win8, windows vista

Apple Macintosh
Linux (...)
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@ Parallel Systems




H 47 A% Parallel Systems

@ Multiprocessor systems with more than one CPU in close
communication

@ Tightly coupled system %3844 %

@ processors share memory and a clock; communication usually takes
place through the shared memory

o k&

Increased throughput

Economical

Increased reliability
graceful degradation

fail-soft systems
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H# 47 % % (Cont.)

@ Symmetric multiprocessing (SMP » *t#k % 432 %)

@ Each processor runs an identical copy of the operating system.
@ Many processes can run at once without performance deterioration.

CPU CPU 000 CPU

[ |

o MK % %38 K324k A %R X 3FSMP » 4)4wLinux ~ UNIX ~ Windows
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H# 47 % % (Cont.)

@ Asymmetric multiprocessing JFxI#x % & 3¥ ASMP

@ Each processor is assigned a specific task; master processor
schedules and allocates work to slave processors.
@ More common in extremely large systems
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@ Distributed Systems
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Distributed Systems %% A & %4

o TAHANAYL L BEFEH 0993
@ Loosely coupled system #4544 4

@ each processor has its own local memory; processors communicate with
one another through various communications lines, such as high-speed

buses or telephone lines

@ Advantages of distributed systems
o Resources Sharing HHREZ
o Computation speed up — load sharing # # F#

e Reliability T3
o Communications iA{Z

0117401: Op

fu.cn ht d



2R ARLGRERL

@ Network Operating System M &34 A %

@ provides file sharing
@ provides communication scheme
e runs independently from other computers on the network

@ Distributed Operating System 9% A A 4

@ less autonomy between computers
@ gives the impression there is a single operating system controlling

the network # —Bki%
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@ Embedded System




Embedded System

0 MARNALALEHEE KERALT » TREZHRGKEMSRL
o BMA—NMKEE - LERARTH—HKYy» BAKREE S LIRALTH
T2 “THEM
o il F TAE A B X R ot 4 B AT ] A 4 5 AR R R IR
o M TEMBEHEANLEEZEFEE RERALT » AMBAHEAKXNLL
o MARNAAEA RS ZHEA
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o MAXBRMEAALGANBRIMEAALARRKTR

@ Small size ~ Low power
@ Special environment,
o R FXRALTE

o XK

@ Host, simulator VS. target

special function

o %3 : VxWorks ~ #k A A\ Linux % %] ~ RTEMS ~ WindowsCE ~ Palm0S
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Q WizEVoARABEAGLME R >

o LA HEPXTRIEALGT L » I B -

o MMM AL AR B Aaf R BB A LM A R B A7
27 B4k o

o MUIRAMALIER » I H g o

Q BFARMYEALAZIZ AP ? €M18) XA ARA 2L ?

Q SEMRFERHNEIEMEEAEMHLR? 2 ERFABRELLY T RADT
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AIAEL (Tik)

o HHAE—ANDMM 0 NBLRRARE M AABRFLAR 9L o
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o EHJE M

o £ PM(VirtualBox) L2 ¥ —HLinux X TR/ A4
(3 7% Ubuntu/KUbuntu » R A% 82548 <)

o MALinux TR 7 ik

o BE—ANTHHERITLINE (5 ¢ eclipse CDT)
AoGCCthIF L E4E (K% A #)

o FAWE £ tyshellly &

o EE I AGILKERNELALZLEZ R BN EES ALy FFE

e 1A14

o EF kA B R :
REFwegZ XA - R BB P 09 B e fo i R 69 77 ik

o X IREAGET A ¢ AR K A B IR Y A

o WakmE @
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@ Vhat is 0s?
o AL E LA A 47
@ Roles of operating system

o BAF AL BRI

e The Development Process of Operating Systems
BERGYGE KT

@ 194571955, L#RIEA%

@ 195571965 » ki A 4,

@ 196571980 » 3] A4 i

@ 1980~ now » B it F&

- )

@ Personal-Computer Systems

@ Parallel Systems
@ Distributed Systems
@ Embedded System

Q i BB
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http://news.hebei.com.cn/system/2012/11/22/012264325.shtml
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SPOOLingd% K

o 19615 » £ H Z M4k K% » Atalasit

@ Simultaneous Peripheral Operation On-Line

(R B 89 90 B % & BEAUARAE — — B AL R )
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o 19614 » £ H Z MArdk K% > Atalasit

@ Simultaneous Peripheral Operation On-Line

(R B 89 90 B % & BEAUARAE — — B AL R )

° %2}»’\,“#& :
FIRNBEEREF > B~ HE - Mo EARRBIGES R
1% 1/0Fa 1+ 5L B E 547

fu.cn http://staff.ustc.edt  0117401: Operating System 7t i February 24, 2016



SPOOLing % % LAk J 32
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(From:http://course.cug.edu.cn/cug/0S2.0a/study/chapter?/7.6.htm)
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