3.0S Structures

* (A)System Components(iz p 38 %k 5)
(1) Process management

— Process: an active entity,

a program in execution,
a running program.
FEAETR, 2
(a) resources( memory , l/o buffers)

(b) data structure( 3k $5 it H & 5 7 %)
to represent ~ current activity ,” &

program counter ,
stack ,
data section
CPU regqister.
— (printal) # (printa2)

— Hd 3 (print _al) # (printal)(program=+ process)

— & 7 support process management , OS
& IR e 2. services:

~Process creation and deletion

~Process suspension and resumption
~Process communication

~Process synchronization (7 # 4 ~ 3 %)
~Deadlock handling
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(2) Main Memory Management

Memory: a large array of words or bytes , each with
its own address.(CPU ¥ ® #: access)

Must keep several programs in memory to improve
CPU utilization and user response time.

% 7 support memory management, OS & Jf 3% & :
memory usage (3 @ ¥Rt memory #ig i * 3]) and
availability.( % £ load - # job, to where?

free space management —f %@ 34 12 - 4 ;

garbage collection.)

decision of memory assignment
(4% % =P load ik ?)

memory allocation and deallocation
(&% 5> P:BRw),

keep track of which parts of memory are currently
being used and by whom.

decide which process are to be loaded into
memory when memory space becomes available.

allocate and deallocate memory as needed.
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(3) second-storage management (%] = memory space is
too small)

— on-line storage medium for programs and data.

— OS & Jf #% &2 services—>
disk management (g iz memory management).
(a)Free —space management.
(b)Storage allocation (i& /7 & ).
(c)Disk scheduling.

(4) 1/O System Management
— Drivers
(5) File Management
— OS = f#% &2 Services, z
(a) File creation and deletion.
(b) Directory creation and deletion.
(c) Primitives for file and directory manipulation.

(d)Mapping of files onto second storage.
(e)File backup.

(6) Protection System
— (%15 3 % I users + concurrent processes)
— Protected resources. 7 files, CPU , memory space.
— OS & Jp #% & Specification/controlling
mechanisms.(for controlling the access of

programs/data).
EX. Unix ~rwx rwx rwx (d/(u+g+a)+(r/w/x))
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(7) Networking (distributed systems).
— For resources sharing.
(8) Command-Interpreter System

— UNIX Shell (between users and OS).
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T¥ ks E - B event-driven efz it (&
interrupt-driven ) -

Interrupt 7k & 3

e system call

MHrap
e program error

« |/O device interrupt
e Timer interrupt

% A 2 event (interrupt/trap)% T % & ¥ € jE_user
processes *® - B (I # {74 process ) B~v CPU s+
o THT SR FIRJES ""d process scheduler i #% #
P — i process > I & CPU #4142 1 » W FoEH o
process o
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(B) Operating System Servicers (ix b 3% % 5 30 8 5t
programmer/user m % ,0S % ’f #& & an environment for
execution of programs.)

(1) program execution
loader , linker , compiler , debugger.

(2) 1/O operations
— goal: efficiency and protection.

(3) file system manipulation
read , write , create , delete--
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(4) communications

— intraprocessor ( in the same computer) on
Interprocessor communication.

(5) error detection
— ensure correct and consistent computing.

(6) OS functions for ensuring the efficient usage of the
system itself.

— Resource allocation
(utilization and efficiency)

— Accounting

— Protection (ensuring that all access to system
resources is controlled).
and security(authenticate himself,z ¢ £ i»).
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peetbgipmea T 0 OS i 7lat e ¢ (Services)
238 e 7 (.execution environment )

1.
2. ﬁi;‘]“' >3 it (1/0)
3. ﬁ,?ﬁ,, ‘wg ( file management )

T

1. System call
2. kx4g3% (& commands)
® File manipulation : create, delete, copy, rename, print, list,
directory, etc.
® Status Information : data, time, number of user etc.
® File modification : text editor etc.
® Programming language support : Fortran, Cobol, Pascal,
Basic.
® Program loading and execution : link-editor, loader, run
etc.
® Application programs : compiler-compilers, text
formatter, database system, statistical analysis packages,
etc.
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(1)

(2)

(3)

3.3 System Calls
Interface between a process and OS
Parameter passing

(@) registers

(b) registers pointing to a block

(c) stack

--Process and Job Control

- end, abort

. load, execute, e.g., shell load & execute command
- Create and / or terminate processes

. get or set process attributes

- wait for time or event, signal event

« profile, tracing, memory allocation & deallocation

--File Manipulation

- Create, delete

« Open, close

- Read, write, response ( ex., rewinding )
« Get or set file attributes

-- Device Management

- Request, release

- Read, write, reposition (ex., rewinding )
« Get or set file attributes

- Logically attach or detach devices

OS Structures - 9



NSYSU

(4) --Information Maintenance
- Get or set date or time
« Get or set system data ( such as the amount of free
memory )

(5) --Communication
« Open, close, accept connections
- Send and receive messages
- Transfer status information
- Map memory
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* 3.4 Command Interpreter ( A System Program )

(1) Contain codes to execute commands

. fast but tends to be big !
(2) Otherwise
=>» search exec files corresponding to commands
( UNIX)
. ISsues
a. parameter passing
b. slow because of program loading

Command interpreter ] it ;£

Bqiv 2 -

1. command interpreter * ﬁ/;j-&é 7 & facodes 13 {773 B
i command -

2. % command #£4p § 3t - B ¥ H 74 0 F command
interpreter /1 ¥ F_# command “T¥ BN FELF S
ko L HIGF
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* 3.5 System Structure

--Layered approach —

Each layer is implemented using only these operations
provided in the lower-layer.

Adv. : modularity ~ debugging & Vverification
Difficulty : appropriate def. of layers less efficient due to

overhead !

LS
L4
L3

L2
L1
LO

User programs

I/O buffering
Operator-Console device
driver

Memory Management
CPU scheduling
Hardware

The Layer Structure

v
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(the users)

Shells and commands
Compilers and interpreter
System libraries

System-call interface to the kernel

Signals File system CPU scheduling
Terminal handling  Swapping Page replacement
Character 1/0 Block 1/0O system Demand paging
system Disk and tape Virtual memory

Terminal drivers drivers
Kernel interface to the hardware

Terminal controllers | Device controllers | Memory controllers
terminals disks and tapes | physical memory

UNIX system structure
Fig.3.7 (vs. Fig.3.6 MS/DQOS, not layered approach)
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User

interface
Library

interface| Standard utility Programs
l ( shell, editors, compilers etc )

Users

f

interface Standard library
l (open, close, read, write, fork, etc) l

UNIX operating system
( process management, memory management,
the file system, /O, etc. )

f

Kernel mode

4

Hardware
( CPU, memory, disks, terminals, etc. )

The layers in a UNIX system
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* 3.6 Virtual Machine
* 3.7 system Design & Implementation

-- policy : what will be done
-- mechanism : how to do things
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