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—.\ #E¥BE$F Subject Learning Objectives (SLOS)

e BV ESR KRR AT SRR R AR E R R T R, AR S PR O AT H

Note: GA and index can be referred from undergraduate program in SSTC website. Please add/reduce lines based on subject.

Bk H bR
Overall Objectives

ZRIER RN T T ENL A 5 H S O N A, o E LT
RE IR J L [ s B R R 22—« AR A EEASE T REAA R
SER IR T8 RGBT WKESOR . FEALBEHL. /1% R4
BN RS, ZAENL. ERERGEAS, HHRMESZRE
FEMNERG Y . RGHTIX— EUCRIT S 7 Bt LR G RE
71, FWEIAAE S NS, AR BB T AL R SRS A
M. BB S5, BOAITTE, JRNTHENL R GA IR AR
Dy SERNIRA B 1 i, AT 22 A BE s BR AR TH BN LA R S50 FAZ O
WriE R xSt B ECUHTRE Sy . B AR R E K EEE . This
subject is the core content of in-depth understanding of computer
structure and composition, and is also one of the technologies that have
a significant impact on computer performance and development. The
knowledge content mainly includes the division of computer
architecture, instruction system design, pipeline technology, vector
processor, storage system, input/output system, multiprocessor, cluster
system, etc. Its purpose and task is to improve students' ability to study
and analyze computer systems from the level of overall structure and
system analysis, to help students build the concept of complete
machine, and enable students to master the basic concept of computer
system structure Principles, structures, design and analysis methods,
and to understand the development history and current situation of the
computer system structure. Therefore, students can understand the core
value of computer architecture and its significance for improving

independent innovation ability and building an innovative country.

(1) L H e
Professional Abilities

AR EN R RSB RN, T ENLR RN ZHZ X
git, FARUFEN RGO K 3%k

Students need to familiar with basic knowledge of computer
system architecture, understand the multi-level hierarchical
structure of computer systems, and master the principles and
main methods of computer system design.

1-1

B2 KRB 73 KN FHTT A, EIREIE S RGBT
FEATEI, LR AE BT rh i R A 2 B A P ) Y 7V

1-2 | Students need to understand the classification and addressing
methods of instruction system structures, master the basic
principles of instruction system design, and commonly used
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methods to shorten instruction encoding length .

1-3

BRI K LR SR B R MEREVE A 55, B AR SR TR eV RERK
Ji3 AR RE AR SR M i 7K 2 1) s DL VA E g v
Students need to understand the principles and performance
evaluation indicators of pipeline, master the ways to improve
pipeline performance, and the optimal scheduling method for
single function nonlinear pipelineg.

1-4

B A R GUR IRE ), IR A R G SO V315
A7 T 1 J B0 DA R ARG D792

Students need to familiar with commonly used storage system
hierarchies, grasp the principles and representative methods of
improving average access time in storage systems.

1-5

N0 RGHE I RAID 70 K558 a1, FEHIVFIN /0 &
G RES B J7 1% . Students need to familiar with the
commonly used RAID classifications and characteristics in 1/O
systems, and master the methods of evaluating the performance
parameters of 1/0 systems.

(2) 185 H s
The Goals of Moral
Education

IS S AN UA REEH, A Re i BRI RN ZHESE 5
REHA, R TER, 5500, R ILH, ik,
95 1 U PERASE 57 4 T R R A 4 2 SO W AT
By learning the computer architecture, students can master the
underlying framework and development laws of computers,
understand the truth of the world, enrich their knowledge,
increase their knowledge, shape their character, and strive to
become socialist builders and successors with all-round
development of morality, intelligence, physique, beauty and
labor;

1AL BB R AN T AR R 5 K 2 SR, IR
LU RE AR A i S AR S 3 i b A ALK RO ST IR
Guide students to clarify that technology is a continuous
accumulation of choices and striving for excellence, to
recognize the connotation and contemporary significance of the
spirit of great craftsmanship, and to enhance their professional
identity and sense of national responsibility.

2-3

WEHRTH AR A A IR QML RE /)« TTAE R R 3 e
FE7E 4k OR Fe Az L e 4 S/ E H

The role of enhancing the innovation and entrepreneurship
abilities and sense of responsibility of engineering and
technology talents in enhancing China's core competitiveness
in global development through cognitive enhancement.

WREHZE R

I

SENPESR TR R Matrix of GA & SLOs

NV ER GA

FEFR A GA Index H == Hir SLOs

1. TR BE KR .

HARRE L ARl

fabr e 1-1: FEREes. BB, TR
FERHAN LV RN, A S ST A 1

1-1, 2-1
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KR T il o R 2% TRE )

H

L o

g B s SRR DU R R % TR )

Al

fabr sl 1-2: EIRFRFFBOT. R,
BE M SR tFENBT RS #
ERGEL AR, A& EHUER &
PR BEAMITEN S5E B RSt T
REYERE

1-2, 2-1, 2-2

2+ RS BEAE S I
HARRL AR TR R 2 R A
JEREL . JPVERIFEL, R
Rk JRIE SCHERET T
2 THREM A, DAIRTSA AL
g5

fRbr Rl 2-1: REWE NI AR A
TRERAEARFR ., JEMTFB, 7
By R RIBALAH RN E 2 TR

i) /8 5

1-2, 1-3, 2-1

TRbR A 2-2: REENIIECE . B ARRLAA
TRERFAFEARF I, JEMTE, B
XS B B A TR 1) T R R R
Ji%, GEBHSCR. BHeA BN
ARTFBF LU TR

1'3 ’ 1'4 ’ 1'5 ’
2-1, 2-3

3. WIFIFRBRITR: it
filg BETHER O B 2% TRE 17
fERIT S, BT AR E 7
RIARGE Housiire, Jf
REWE 7E BT 017 AR BB
BiR, BEta. R, %
EoNRF N NI AV EZR £
K=

HERR A 3-1: BB RETHE A Tl AR 5
e TR R TR RESE VL RIIT
RSBV R T TR 5
Blo iR R %

1-2, 1-3, 14,
1'59 2'27 2'3

TRbS R 3-2: BERERIANR T J7 AT HE
AL, AR S IA N BAT B0 &

o

1-2, 1-3, 2-3

4 BESL: ReWpEE TR b
IR B TEN B2k TR
AT WL, AR RIS
oy ot SR JtiE
SUREPSYZE TR RESER ¢l
45

fRbR A 4-3: REWDIE R FE PR AT i 8RS
&, BRI K E B TE bR L
LI FHRARIT 5 AR AR .

1-1, 1-3, 21

5. EAIATR: Beigshxf
SOR TR, TP,
S AEAR Tk,
PURTRE THEME BER T
H, AR R 2% TR LY
T AL, I B 6 B A 3L
JR PR A

bR R 5-1: REII AT R R 8 TR
] A AT AR S i, BREAR UM OG (5
B B S EAT L, JFERE
R PR

1-4, 1-5, 2-1

FAR AL 5-3: BEMEEI XA LA R E T
FERI R, JEFESMEAN BIEOR. B,
WARLETEMEERALA,

1'3)
2-2

1-4, 1-5,
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=. #EFAZE Contents (Topics)

e LIRS, AR A IR TR SEBR R TR AT B ) R BRI

Note: Filled in both CN and EN, extend or reduce based on the actual numbers of knowledge unit

(1) BB Lecture

R TER - . S AR 1 2
Knowledge Unit No. SLOs Supported ’
FR B ITTAATR THENLR G S IR AR
Unit Title Basic knowledge of computer system architecture
HHEHL R Gi 457 I RE 2 The concept of computer system architecture;
THRILRR K E
The development of computer system architecture;
SR THENL R GG A AN R 2R
HIIR KL | The factors of cost and price affect computer system architecture;

Knowledge Points

E BT EOR LA Fundamentals of quantitative analysis technology:
HEN RGBT AT KR OHMTHEMS, e EmHEAR
#ie)

The Development of Parallelism in Computer System Architecture
(Concept of Parallelism, Technical Approaches to Improving
Parallelism)

THENUR R 5 R 00 R R 5 L BN LA 2 2546 FO T 90 06t
FRAANEE LS I AR BB 3 SOHEK

T f#: | The development history of computer architecture, the
Recognize | research object and content of computer architecture,
and the purpose, significance and requirements of
learning this course.

S SIREN
Learning Objectives

THREAUR R R 573K
Development and  classification of  computer
architecture

PR
Understand

THENLR G 2 R IR ot B 5 46 0 1R
HE | &
Master | Hierarchical Structure of Computer System and the
Concept of computer architecture

=H Hix
Moral Objectives

KN AT 4R, R 2 I T SEN UL A B 1S Q8 iR e xR T
TAERERA KL OTE 4 I E R

The significance in understanding the current global, especially the
development of computer basic theory innovation in China, in
enhancing the key technologies and core competitiveness of Chinese
engineering.

H A
Key Points

FEARMES THENUA R G E BT HOR
Basic concepts, quantitative analysis techniques in computer
architecture
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M5 | Amdahl 2 FE
Difficult Points | Amdahl's theorem
RIHTEFS , S A bR o 2
Knowledge Unit No. SLOs Supported ’
KRBT AR .
4 Z G R Design of instruction system
Unit Title R RAMBRIT Desig y
TR AN 32K, FUER, e AWM DIRe it HAEE
RN,
%m0 - | Classification of instruction set structures; Addressing technology;

Knowledge Points

2 2] B g
Learning Objectives

Functional design of instruction set structure; The type and
representation of operands;
R RGN KR S
Development and Improvement of Instruction Set Systems
TR | 184 2GS
Recognize | Classification of instruction system structures
PR . . o . .
Fe A #AER AL Optimization of instruction opcodes
Understand
HAR: | 159 RGN EEAZR
Master | Basic requirements for instruction systems

TEH Hbr
Moral Objectives

G145 22 A WA BOR R AN AR R B R 2 KO, DA K ] I RS
PRI PR SN ARE S, B N R IR TR

Guide students to clarify that technology is a continuous accumulation
of choices and striving for excellence, to recognize the connotation and
contemporary significance of the spirit of great craftsmanship, and to
enhance their professional identity and sense of national responsibility.

RABA e, FHUHAR . SR BOHER

IJ_‘T'
Ke P%lnts Classification of instruction set structure, addressing technology, and
y instruction design technology.
st A BRI B D K g i 7 X S AL T 5

Difficult Points

The shortest code length encoding method and optimization calculation
for instruction operation codes.

RN 3 BEES COSEIN L3, 2.2
Knowledge Unit No. SLOs Supported ’
MRERITCAHR | | -
Al ﬁfﬁ:e TIKELFAR Pipeline technology
TR IEEARE S B 28 URZMERE i (P18, ARk,
M, R, HBRFURERSBLI T
%13 45: | The basic concept and classification of assembly lines; Pipeline

Knowledge Points

performance analysis (spatiotemporal graph, throughput, acceleration
ratio, efficiency, methods for eliminating pipeline bottleneck
segments);

TR IR PR DR T8 (BRAESS, BRAHOS, A
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K, EFRBOR, RSB, 703CHN, IR 7> 305
Correlation, conflict, and resolution methods in pipeline (structure
related, data related, control related, directional technology, instruction

scheduling, branch prediction, delayed branches, etc.);

E SNSRI
Learning Objectives

Tf#: | MIPS R4000 ¥t /K Z& 1T SAHLE A
Recognize | Introduction to MIPS R4000 Pipeline Computer
PR | WK T AN S o 26
Understand | Basic concepts and classification of assembly lines
TKGAHRIIMES:, WKL IERE M 7%, BT R
o, | RV BRI
KR e o
Master The concept of pipeline hazards, pipeline performance
analysis methods, and commonly used techniques and
methods to avoid conflicts

TEH Hbr
Moral Objectives

T T R IR SR AW AR SR FE SRS AR KA, IR E TIT kS
P AR B ARE S, s N AR RO D4R/

Guide students to clarify that technology is a continuous accumulation
of choices and striving for excellence, to recognize the connotation and
contemporary significance of the spirit of great craftsmanship, and to
enhance their professional identity and sense of national responsibility.

H AL | K& 5K E At RE 2
Key Points | Pipeline Concept and Pipeline Performance Analysis
HME R | KB AR OG5 i SR B S S 1 T3 2
Difficult Points | The Concept and Solution of Pipeline hazards and Conflict
KI5 . S 1 21
Knowledge Unit No. SLOs Supported
ﬂlﬂi ffjldz ] s AL ML Vector processor
Ir) £ (1) A 3 7 2 (R ) b 3807 2, GhIm) b8 77 50D+ Vector processing
methods (horizontal processing, vertical processing)
I EAC PS5 C “TPiEds-1Abds” a5t,  “FHFAIPds-arfrds”
FNAR S | 458D The structure of vector processors (“"memory-memory" structure,

Knowledge Points

"register- register" structure)

F e ) AL BEALIE RE I H R
Common Techniques for Improving the Performance of Vector
Processors

) Hir:
Learning Objectives

T%' ] s AL AL 45 44 The Structure of Vector Processors
Recognize
g | AFr R PALRMS 5D EE
Understand | The Concept and Function of Non Vector Processors
) B BT 2, e ) B AL B RE K H
” BR
HiR: .
Master Two processing methods for vectors, and commonly
used techniques to improve the performance of vector
processors
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E=H Hbr
Moral Objectives

ik Al R ], FREY A, R T EE, FE R,
AR, BBIE SR, 85 O RAR S 57 A A R AR 2 2
IPETIE S PN

Through learning, students can master the laws of development,
understand the principles of the world, enrich their knowledge, broaden
their horizons, shape their character, and strive to become socialist
builders and successors with comprehensive development of morality,
intelligence, physical fitness, aesthetics, and labor.

) (AR TT 3, P A B LI BE R H B

H A . .
Kev Points Processing mode for vectors, and commonly used techniques to
y improve the performance of vector processors
i [ AL ERHLII G54, [ AL BNV RE A B U7k

Difficult Points

The structure of vector processors and methods for measuring their
performance.

KRBT S . A H b 4. 21
Knowledge Unit No. SLOs Supported
e ——
%mﬁi?fi:; 174t 2% 2 IR 458 Memory hierarchy
TEAH 230 )2 VR 4544 The hierarchical structure of storage;
Cache A %11H Basic knowledge of Cache;
Cache T fi£ 4> #r Cache performance analysis;
IR R

Knowledge Points

F&{I% Cache 3% #7773 Methods to Reduce Cache Failure Rate

Ji/> Cache 223145 117512 Methods to reduce cache failure costs;
el /b o BT 18] 4 772 Methods to reduce hit time

RERAF %A Virtual storage

> Hir:
Learning Objectives

TR | fEE A ZE IS5 K Memory hierarchy;
Recognize | #& & #1777 Methods to improve hit rate
P | Cache &5 FH1 Y A B 21
Understand | Cache structure and working principle
H4&: | Cache [y R4
Master | Calculation of cache hit rate

=H Hix
Moral Objectives

iR A ], BRI R, BN N ER, FE R,
R WAR, BRiE A%, 5570 OB RSG5 T R R AL 2 2
W FEEPEN

Through learning, students can master the laws of development,
understand the principles of the world, enrich their knowledge, broaden
their horizons, shape their character, and strive to become socialist
builders and successors with comprehensive development of morality,
intelligence, physical fitness, aesthetics, and labor

Key Points

1T 22 VR 2544 The hierarchical structure of storage
Cache %5#4 Cache structure
=T F 5 AR Techniques for improving hit rates
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HE S
Difficult Points

ST 22 U5 A7 8] ) 732
Method for improving average memory access time

IRE WA e 6 SCHEHC H s 11, 15, 22
Knowledge Unit No. SLOs Supported
T ——
%mﬂi fﬁfl/; HyNHi R4 Input Joutput system
110 R4 5 5MH At % % 110 system and external storage devices;
ArEEYE, AT MEFTAT{E M Reliability, availability, and credibility;
HIH A | BRI RG2S T 43 B %) (RAID) Redundant array of inexpensive disks

Knowledge Points

(RAID)

1/0 RS 1:RESTHT 1/0 system performance analysis

I/0 5#:/F %% 1/0 and operating system

E SNSRI
Learning Objectives

g | VO REEBLE S CPU Kb Iy
_éF' Connection method between 1/0O system equipment and
Recognize
CPU
Sl 110 R4iH % Development of I/0 systems
Understand T P y
o, | FEMTHLELTUAREES (RAID) L 5 5 JRF o
HiE: -
Master The concept and characteristics of redundant array of
inexpensive disks( RAID)

TEH Hbr
Moral Objectives

EAME G 3 T HVUE R ARy FR 2, B2 AR 8 TR R )
S N IMEM

Integrating values into knowledge impartation and ability development,
helping students shape correct outlooks on worldviews, life, and
values.

/0 ¥ 5 CPUIMHlas INERE L KAk RE I Hr

A ) : .
Kev Points The connection method and performance analysis between 1/O devices
y and CPU/memory
M | E RAID 4355 5% FRE

Difficult Points

Classification and characteristics of main current RAID

KI5 , S A b 1 2
Knowledge Unit No. SLOs Supported ’
ENIR BT A4 PR
b Multiprocessor
Unit Title | = -7FPL Multip
HAT RN R R LR 732
FMiR /& | Classification of Parallel Computer System Architecture

Knowledge Points

Hi%ER Interconnection network
[@#5 Synchronization

ESIRER S
Learning Objectives

T | AT ENL R R G 72K
Recognize | Classification of Parallel Computer System Architecture
5 - ZAENIMS . ISR R
i The Concept, Generation, and Development of
Understand .
Multiprocessors
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Z AL SR ASL AR 2R RGN
Multiprocessor  Architecture and Shared Memory
System Architecture

HiE:
Master

TEH Hbr
Moral Objectives

WHIBE T TR AA BIEIHTADNLEE 77 ST R ARRHE & E AR 4
R ez L3 A

The role of enhancing the innovation and entrepreneurship abilities and
sense of responsibility of engineering and technology talents in
enhancing China's core competitiveness in global development through
cognitive enhancement

N | ZAFEHLEE R Multiprocessor Architecture;
Key Points | JL 174k 3% R 4i 45 #4 Shared Memory System Architecture
HATHEN RGN 2K
HEs5: | Classification of Parallel Computer System Architecture;

Difficult Points

MR AR R G5
Symmetrical Shared Memory System Architecture

M. #FLRHE Teaching Schedule

T R SC BT DL AT £

Note: Please add/reduce lines based on subject.

2215 (J&)Hour(Week)
22N % Teaching Contents ik ST STk Bl
LECT. EXP. PRAC.
THRENL AR GG (R AT
Basic knowledge of computer system 4 0 0 0
architecture
N N7 e B BN
iz ?/%/}E[%l/]lﬁﬁ‘. 4 0 0 0
Design of instruction system
KL R
{ﬁ? k.ﬁi* 6 0 0 0
Pipeline technology
AT
] AL EEAL 4 0 0 0
\ector processor
\ 0= ?/—,éﬂ:
ik a2 X i) 6 0 0 0
Memory hierarchy
A A Yz
BN R4 A 0 0 0
Input and output system
% A3 AHL Multiprocessor 4 0 0 0
St Total 32 0 0 0
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F. #H¥FAE Teaching Methodology

T AR SRR DU IR AT BB T A

Note: Please add/reduce lines or revise content based on subject.

7]i% Check HF )7 5% {4 Teaching Methodology & Characters

- ZIAARECE: B TE B & R B
Multi-media-based lecturing

- SRR IMERL: B ST, SEPRRGIFALE &
Combining theory with industrial practical problems

o AR BB MR SEEHRE S
Knowledge delivery with ethic education

- PBL #%%: [n| KN 1) 70 H 5 21 5380
Problem-based learning

0 oA
Other:

=~
VAN

REVEE Assessment

T FTHRAE SE BRI LS IRAT BB A

Note: Please add/reduce lines or revise content based on subject.

ZIRTY: SN _
ARHAD S Ht Behavior HTU_ g B AT
Assessment Content Director
“@Loafa TRTE B R GREE E (%):
s R 438 Marks RIE R EREL E (%) 50
Result Type Percentage (%)
R RGN FZE EBMFEEVERERGEITEE, HP, F4H
s | BETRSRGRAY 60%, FAENSEREN & RS SR 40%.
TR , .
M According to attendance and assignments performance of the
easures
students, the mark is evaluated, where attendance accounts for
60%, assignments performance accounts for 40%.
2N N AR .
AN % Final ﬂﬁ)_m A AT
Assessment Content Director
e BRAE R L EE (%):
AR | ks | PR BATHCE) 50
Result Type Percentage (%)
iz | FiK, 2 /N L.
Measures | Examination, two hours.
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+. BEEHEl Improvement Mechanism

e ARG E UECERI A LU B 1 S 2 S i i
Note: Matters not covered in this file shall be determined by TAB of SSTC, NEU.

B RMBGENIE] Subject Syllabus Improvement Mechanism

AL ()
Check Period (YR)

BT A 1)

4
Revise Period (YR)

4

Bty
Improvement
Measures

WA T AR R B WA 5 AN A B 5% H AR A 2R H AT e
B RN, o BB TAERI B % 5 AT B Kt
The subject coordinator shall be responsible for the syllabus discussion
and improvement, and the revised version shall be submitted to deputy
dean (teaching affairs) for reviewing then to executive dean for
improvement.

MEFEBUHENLA] Assessment Improvement Mechanism

AW (F):
Check Period (YR)

i BT A () L
Revise Period (YR)

SO A it
Improvement
Measures

BRAE T ARYEIRIE B N A IRE B ROR UL R S & A, %R
FRECA T MG E AT IO, I REDAR PR 2 76k

The subject coordinator shall revise the syllabus based on the teaching
content, effect and result distribution while optimize the assessment
measures.
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