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Computer System Organization (1)
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system and application programs

operating system

user user user user
1 2 3 n
compiler assembler text editor database
system

computer hardware
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mouse keyboard printer  monitor
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CPU disk USB controller graphics
controller adapter

memory
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OS definition

> BH G, @I E X!

» An Operating System is a program that
> managers 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

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

v

OS is a control program

» Controls execution of programs to prevent errors and improper use of
the computer
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> Execute user programs and make solving user problems easier
> Make the computer system convenient to use

> HIRIE

> Use the computer hardware in an efficient manner (2 & R4 %5 Y5
B 2
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processor
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| monitor ‘

PCI bus
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Parallel port ‘ | Serial port ‘
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System
programs

Kernel:

a large
number of
functions for
one level
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Environment

System support
processes

Service pi

Service Control
Manager

Svchostexe

| Lsass

| Winmgmt.exe

| Winlogon

Spooler

Windows
Explorer

Task Manager

Session
Manager

Services.exe

User
application

Subsystem DLLS

0s/2

POSIX

| Win32 |

¥

v

vl

[ Nidll.dl
System
threads User mode
Kernel mode
System service dispatcher
(Kernel-mode callable interfaces) Wins2 USER,
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Kernel |
Hardware abstraction layer (HAL) |

Hardware interfaces
(Buses, I/O devices, interrupts, interval timers, DMA, memory cache control, and so on)
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RTEMS: — P izt b Ui 4k R 48
> WAL

Real Time Executive for Multiprocessor Systems;

» I H: Real Time Executive for Missile Systems
» J5kK: Real Time Executive for Military Systems

4.0.0k% RIS L1975 4T
e MG http:/ /www.rtems.com/
HHSC G http://www.rtems.net/

APP

newlib

libcsupport

SAPI H RTEMS

SCORE

Libbsp

Libcpu
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FMS (FORTRAN Monitor System, FORTRANWi{E&R40)
0S/360 (IBM24 AR FIHL360MC 5 (I#AE R 50

CTSS (Compatible Time Sharing System)

MULTICS (MULTiplexed Information and Computer Service)
UNIXZS, Linux

CP/M

Windows. Macintosh

Mach

VxWorks. ik AxLinux%%1. uC/OS-Il. RTEMS
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History of the 0S(194571955, JCHEAF &%)

Tube-based (HLT45)
» ENIAC

» 17,468 vacuum tubes
> 5,000 additions/sec,
> 1800 square feet, 30 tons

v

v

Program are hardwired on plug boards

v

One program at a time, Need professional
operator

> User VS. operator

v

Only useful to Numerical calculations
No OS at all !
» Manual system (A T#4E)

v




Outline

BAE RGN AR

195571965, HtAbF R4



History of the 0S(1955~1965, flLAbHE R %)

Transistor based (/A )
Jobs on cards or tapes
» Job (/ENk)

» Control cards

v

v

v

Language:
» ASM
» High level language
» FORTRAN, ALGOL, COBOL

v

Applications
» Scientific APPs & Engineering APPs

v

Batch system
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A (user) BTELL (job) A4 R#esk1ER  (operater)
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» Simple batch systems, RIEHLAMEL RS

» Multiprogramming systems, ZiEtit# RS0
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> Card readers, tape drives

i HH B

> Line printers, card punches and tape drives

v

v

Operator BATCH similar jobs to speed up processing

» User VS. operator
» Compare to : Manual system

v

Monitor (OS) , load program and execute

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

v

Only One Job in Memory at a time
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Analysis
» Serial Card reader: Jobs execute one by one
» Mechanical 1/0O device: poor speed

> CPUE 51/ O 2 A7 J&
» CPU: thousands of intructions/sec VS. Card reader: 20 cards/sec
» CPU is often idle—CPU utilization is LOW
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Analysis
» Serial Card reader: Jobs execute one by one
» Mechanical 1/0O device: poor speed
> CPUE 51/ O 2 A7 J&
» CPU: thousands of intructions/sec VS. Card reader: 20 cards/sec
» CPU is often idle—CPU utilization is LOW
LRI ) IME . BINEIFT BRI R
» Off-line 1/0 (#t41l/0)
> a cheaper system reads from cards into tapes
> EEIL
> Allowed OS to keep all jobs on a disk

> With direct access to several jobs

Could do Job scheduling to use resources and perform task efficiently
> Multiprogramming (ZIEfEF)

CPU utilization(F| %)
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SPOOLingHi A

> 19614F, Jc[H AT K, AtalasHl
» Simultaneous Peripheral Operation On-Line
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v

Job Scheduling

> 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

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

v

v

1/0 routine supplied by the system.
Allocation of devices.

v
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» When the job have to wait for some task, such as an I/O op. to
complete

» Single Batch System: CPU—idle
» Multiprogramming system: CPU—switch to another job and
execute( CPU is never idle)
» Advantages
» Higher CPU, 1/O, Memory Utilization
> Higher system throughput
» Disadvantages

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



ZIERAL I R G5 M

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

» Single Batch System: CPU—idle
» Multiprogramming system: CPU—switch to another job and
execute( CPU is never idle)
» Advantages
» Higher CPU, 1/O, Memory Utilization
> Higher system throughput
» Disadvantages

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

> Simple batch system VS. Multiprogramming system
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History of the 0S(196571980, 5| A4ri)

IC circuits (£EJHLER)
» LSI,VLSI

UNIX
More Applications
» OS

> Multiprogramming batch systems?
» Time-sharing systems (4>If &45)

v

v

v
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Time-sharing system 4} & 4;

» F33K: User need interaction with computer
> Response time < 1 sec

> RIS
» Share CPU by time pieces (HJ/a] )
» Time-sharing ( multitasking)

» Users share Main frame

» One main frame VS. Multi users & Multi terminal

» Time-sharing system is a logical extension of multiprogramming.
> ZHERIERS: MULTICS. UNIX



2 M2 UNIX

> —HEUFENLRLE DURSESS = 97 & HUNIX

> W W LIE— & N HARIDEC PDP-7 /NG HEHL LD A R
RS XK

» Ken Thompson, Dennis Ritchie 19834 & R 2 315# 199944 H
5 H E K BAR 42
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v

Receive input in time (M HFH20
Process in time (¢ 4b#)
RSy

» Mutual job (ZZHAEVL)  always in memory
> Time pieces

oI RGN A R
> SEE, RO, AR, KA
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History of the OS(1980"now, F14£55/))

» Development of Computer architecture (&)

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

vy vy vVYVvYyy

» Special purpose computer system Types

Parallel systems
Real-time systems
Embedded systems
Distributed systems

vy vy vy



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
o 1960 1970 4 UNIX 1980 1990
minicomputers
no compilers
software time multiuser multiprocessor
resident ~ shared fault tolerant
monitors
) 1970 1980 4 _UNIX 1990
microcomputers
no  compilers
software interactive multiprocessor
resident multiuser
monitors
network computers
no
software

compilers
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> HESZAE RS5: 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

> W RSE: Soft real-time system

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

» HL: VxWorks. QNX. RTEMS
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Personal-Computer Systems, N ATHHEML RS

» Personal computers (PCs)
> VAL P RS
> 1/0 devices H4E. Bibr. Easds. TEINL
» PCREFTIER PRI H bR
> JUmALF, {518 (User convenience & responsiveness), &

1) N FH 3
> AR FIESRCPUR %



i ILIIPC system FH I EEE R 50

» OS

» MS-DOS

» 0S/2

» Microsoft windows -+ NT, 95, 98, 2000, xp, windows me, windows
vista

> Apple Macintosh

> Linux (...)
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J4T R 40 Parallel Systems

» Multiprocessor systems with more than one CPU in close
communication

» Tightly coupled system B4 R4t

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

> LA

Increased throughput
Economical
Increased reliability
graceful degradation
fail-soft systems

vVYy vy VvVyYy
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» Symmetric multiprocessing (SMP, XJ#xZ AbEE4S)

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

| CPU | | CPU | eve CPU

> ILFE K 2 508 H B E R SZHRESMP, il diLinuxs UNIX.
Windows
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» Asymmetric multiprocessing EXFRZ AL # 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 734 I\ & 4t

> AT ARG AR A HL
> Loosely coupled system fA# R 50
> 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

Resources Sharing %L

Computation speed up — load sharing 1% *J- 7
Reliability AJ %

Communications il {&

vy vy VvVYy
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» Network Operating System PIZ5#:1E RS0

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

» Distributed Operating System 4341 ZUHAE &2 50

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

network FL—m{%
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Embedded System

> BN RS SI Bf He T BURGE, SER T AR
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» Small size. Low power
» Special environment, special function
> TR
> TMHER

> Host, simulator VS. target

2L, VxWorks. - A Linux%& 4. RTEMS. WindowsCE.
PalmOS
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