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English Description

This subject addresses the design objectives, implementation principles, and application scenarios of
operating systems as basic software. Through the study of this course, one can analyze and design the
basic functions of operating systems, and complete software programming based on operating
systems.

Topics includes: process management, scheduling and deadlocks, memory management, device
management, and file systems. Linux/Unix kernel is used as an example to show the kernel

implementation methods and operating system based programming methods.
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1 E: 2 Introduction CZIEHAHFR 1-1. 1-20 2-1. 2-2. 3-1. 3-2. 3-3)

(1] %R

(1) BfE RS IRFEA T ZE T RE .

(2) #ERG K EILFE. The development of operating systems
(3) BERGIK R %M . Operating system architecture.

[2] %> H#s:

B3 T W

The characteristics and functions of the operating systems.




PR : HAE RGMFFEM EEI)AE . The characteristics and functions of the operating systems.

i AEBIERGAR ARG FX A . The difference between different operating system
architectures.

[3] ERHE:
(1) BAERB HASHYER . The objectives and functions of the operating system.
(2) #elE RGFHIEA £ BT HE . Operating system features and main functions.
(4] LA

(1) AIEEAE RGAR R ERIEIIX A . The difference between different operating system
architectures

(2) Z4t1HH. System Calls

(3) &4iJa5l. System Boot

(5] BB ERH:

174 HarmonyOS 1EA#HT—CEE R 4L, b Android. Windows 5#(E KRG H L, R T
BRI B AT getE . SRR AR B — 401, WA TR GO,

Huawei HarmonyOS, as a new generation operating system, is more advanced compared to Android,

Windows and other operating systems, bringing the possibility of the Internet of Things. Emphasizing

that science and technology are the primary productive forces, inspiring students' sense of responsibility

and confidence.

2 E: HEEH Process management (CZHEHEHMR 1-1. 13, 2-1. 2-2. 3-1. 3-2, 3-3)
(1) AR A

(1) HEFE/ZRFEMIME S : SASA R BhAHRHIE . Process/thread concept: static composition, dynamic
characteristics.

(2) B/ ZFERIEH] 5 R . Process/thread control and synchronization.

(3) BEFE/ZEFEIE(E . Process/thread communication.

(4) BERL/ZRFERGIE . R PR PIFEFSEEL. Process/thread creation, synchronization related
program implementation.

[2] %> B#¥5:

PR EFR/ZRFEMIALAR . RFE JRAS . Process/thread composition, characteristics, and state.
HiR: S MERE R 5k 3845 /1%, Classical process synchronization algorithm and communication
method

[3] ERHE:

(1) #FEFZ . Process synchronization.

(2) HFEM{E . Process communication.

(3) BEFEIRA . Process State.

(4) B 5HRREILH . Benifit of threading)

(4] ERAZE:

(1) BT 5 ELIHEFER P Implementation of process synchronization based on semaphore.

(2) LI T EIERIFEHES . Implementation of pipe-based process communication.

%3 2. A 55481 CPU scheduling and deadlock CCREZSHAR 1-1. 130 2-1. 2-20 3-1.
3-2. 3-3)
(1] %R

(1) R PRSI 1R 5 o U 1R JF SRy L SR i i - Scheduling model, scheduling algorithm, real-time
scheduling.

(2) BEBI R R 55 2% 8 TOLSTT AR 1) 7 7%« Al 5 i B AE 8 - Causes and conditions of deadlocks,
methods to prevent deadlocks, detection and removal of deadlocks.

(3) SEHLE B RN FEAH 1) T 592 . Implement scheduling and deadlock prevention algorithms.
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(2] &3 H¥p:
PR ARBART R AL FE J7 7% . Causes of deadlocks and treatment methods.
8. WL, Scheduling algorithms.
[3] ERHE:
(1) AR5 . Scheduling algorithms.
(2) TipFAEE 5% . Deadlock prevention algorithm.
(4] LA
(1) SERF 1% . Real-time scheduling.
(2) 17 B %, The banker's algorithm.
3% 4% WEEHE Memory management CZHEH#HAR 12, 2-1. 2-2. 3-1. 32, 3-3)
(1) AR A
(1) fii& RSk 2458 . Storage system architecture.
(2) ELNFFEEL. Continuous memory management.
(3) W UiAFfiEE . Paging Storage management.
(4) EBHLAFfE#%. Virtual memory.
(5) DU B ¥ BL ) S2E. Implement page replacement algorithm.
[2] %> B#5:
Hf#: MMU 7EHuHER e B () /EH . The role of memory management unit in address translation.
HE: HuhEARHR T FE . TR . Memory address translation, page table.
[3] ERHE:
(1) WAFHhEAE . Memory address translation.
(2) Ti#. Page table.
(3) 1E>K4r 1. Demand paging.
(4) $}3h.Thrashing.
(4] ERAZE:
(1) 2215k, Multi-level page table.
(2) WAFEHLRIC. MMU
(3) FEFRIsIA N 5%, Dynamic Loading and Linking.
(4) DU EHE L. Page replacment algorithm.
ES5E: REEFHE 1O devices CUHEH¥HAR 12, 13, 21, 2-2, 3-1, 32, 3-3)
(1) AR
(1) /O #1757 Control mode of I/O devices.
(2) /O ¥fF. 1O software.
(3) WL RS R. The disk system.
(2] &3 H¥p:
PR ASF 10 %25 770 Z 5+ . The difference of different I/O control methods.
2. WAL . Disk scheduling.
[3] ERHE:
(1) /O # . Software for I/0 devices.
(2) WAL L. Disk scheduling algorithm.
(4] LA
(1) #Wr. Interrupted.
(2) WidL#5#) . Disk structure.
(3) WAL 5L . Disk scheduling algorithm.
% 6 F: SRS File system CLEHCEHEFR 120 130 2-1. 2220 3-1, 32, 3-3)
(1) AR
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(1) XH#RBi458) .  File system hierarchy.
(2) XfFH. File directory.
(3) M=% 2L, Management of disk space.
4) AR SEEL. Implement simple files.
[2] %3] BAw:
B @ E SR ELZE M . File logical structure and physical structure.
HE: SUHFRGH K. Composition of File System.
[3] EXHA:
(1) X2 5451 Logical file structure.
(2) X 25 R Physical file structure.
(3) X7t =S [l BL. Free-Space management.
[4] #ERAZR:
(1) 2R SRS/ S R -« The relationship between the logical structure and physical
structure of a file.
(2) W&, Disk management.
(3) XA = H] )% P, Free-Space management.
B7E:, B25P. Protection and Security CGZHZUEHFR 12, 2-1. 22, 3-1. 3-2. 3-3)
[1] &R
(1) PR H PR 5N . Goals and Principles of protection.
(2) RY"HI 77155528, Protection methods and implementation.
(3) LI Z4Piffl. Implementation of security defenses.
[2] %3 B#s:
FRfE: {RP4. Domain of Protection.
HR: 2 2BnsEl. Implementation of security defenses.
[3]1 EXAR:
(1) VimHERE. Access Control.
(2) PR¥'1. Protected domain.
[4] XA
(1) V5% . Access Control.
(2) Vi RHERERISEHL . Implementation of access matrix.

I RSN

This course consists of both lecture and practice. The teaching part focuses on principles, and the
practical part focuses on programming ability training. Classes also include in-class tests and group
discussions. All courses are offline, and the class allocation is shown in Table 3.

R 3 FHHWE
wooow oW i _ R
PER | IR | BAL | &I | BRSE
FE Introduction 4 0 0 0 0
2= Process Management 18 0 0 0 0
B3 E CPU Scheduling and Deadlock 10 0 0 0 0
4 Memory Management 12 0 0 0 0
S E /O equipment 4 0 0 0 0
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6 File system 12 0 0 0 0

T E Protection and Security 4 0 0 0 0
N 64 0 0 0 0
Bt 64

o > 3
N BEETTE
1. Multi-media-based lecturing.
2. Combining theory with industrial practical problems.

3. Knowledge delivery with ethic education.
4. Problem-based learning.

. BREEE

1. This course is a closed book examination and is assessed on a percentage basis. Combined with
the usual classroom behavior, programming practice and the final exam comprehensive evaluation.

(1) Behavior (20%): Classroom behavior for 10%, two quizs, each accounting for 5%,
(2) Programming practice (30%): Students are required to complete programming assignments on
time.
(3) Final exam (50%): Closed book exam.
2. Those who miss more than 1/3 of the planned class hours will be disqualified from the course
assessment.

I\S PP RFREEBGHE

1. Syllabus

Assessment cycle: 4 years, revision cycle: 4 years.

Improvement measures: The course leader organizes all teachers in the course team to discuss and
put forward improvement suggestions, which are reviewed by the director of the Teaching and Research
Department and approved by the dean of teaching.

2. Achievement assessment

Assessment period: 1 academic year, evaluation basis: comprehensive analysis of students' final
scores.

Improvement measures: According to the distribution of students' final scores, the corresponding

content adjustment and optimization, and improve the teaching method.

®5. T#&
GiEE T
EiIR(EER S

H - 2023.07.05

b
~J
b=l
=
~J
b=



