2026 FEZ T/ R

12160059 _ a2 —% > X T L

RIB 9 %E/Subject Categories

SERZE /Faculty

/I=RZE/IT=R%¥E : /School of
Science and Technology/School of Science
and Technology

S EERBIE/Availability

/B /%A :/Available/Available

555 /Field JERET T8/ 5T T34 : /Academic Field | #EX%/Year /3%R/2 %K /3rd Year/2nd
of Engineering Design/Academic Field of Year
Engineering Design
SRF2%E/Program /BF AT LIHEHRRE - FEFZFIRE/ER | FH/Semester /BFH/%FH : /Second
THHRRE - REEMAEB : /Specialized term/Second term
Subjects for Undergraduate Program of
Electronics/Specialized Subjects for
Undergraduate Program of Information
Science
4>%8/Category /] ]/ i H5BR/Day & Period | /4 4 : /Fri.4
FLB 18 /Course Information
FFHIBI &= 12125401
/Timetable Number
BEES 12160059
/Course Number
B%4/Credits 2

TR #%E : Lecture

/Course Type

2 7 Z/Class

BERBLA Oy a1—4&3¥ 27 L : Computer Systems

/Course Title

HEHEL /FH 1EE : /HIRATA Hiroaki

/ Instructor(s)

Z Dth/Other A 8—>y TENE ERRI SR 0 — 224t | PBL E£MRE /Project | DX EARIE
#B /Internship &8 /IGP Based Learning /ICT Usage in Learning
EHRBEOBHDHEICL D O PETCOF—T7aAV 1 —RT—FTIbELTOD

&8 /Practical Teacher

EBRRZENL. ANEOARICET 2H#RET

Do

MBF> Yo
/Numbering Code

BEDBHK - 12 /Objectives and Outline of the Course

H | avEa—2N"—Fox70EBREZOAERE, N—RF7 7Y 7 b7 ED#EENE, AL AV E1—XVATLD

R EEEIC DLW THBNEIEA2F B T2, IS, AV 12— AT LOBRICEWLWTHRLNAREZEIZR/I-T CPU (Z2DW\WT
I3, WA (N—F7zT7HED) LOBRELZEELALNOERT S, ABROARIE., IV 1RV XTLOFZREZEET
EDOAFDALEST, VZ 7z 70AE,I S AV E 12— 2V AT LEFBT AIGOELI VL1 —ZN— R 2 7 DTS
AR AR T AIIFEDOEICE > TH, FATHIRNE

& | Learnthe fundamentals about the configuration and functions of the computer system. The focused themes are organization
of computer hardware, operation principle of a computer, and the functional partitioning of a computer system into hardware
and software. The function of CPU, which is a main part of the computer, will be lectured in relation to the logic design. This
subject is introductory not only for students who will design a computer system in future but also for those who will use a
computer system as software engineers (or programmers) or for those who will develop hardware devices.

FEDEEFIZE /Learning Objectives

H | BROIVE21—SDERRBEZNERRT H/HDN—F 7 = THEREZRBTE 3,

a2 —2RBTOK (B XK BB oXBAAZHATE LD,
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BFHN—F7z7T
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B

To become capable of explaining the basic principle of modern computers and the hardware organization to implement the

princepl.

To become capable of explaining the inner-computer representation of data (integer, real number, negative integer).

To become capable of explaining the computer arithmetics and the hardware organization to implement it.

To become capable of explaining the basic function (basic instruction set) by classifying machine instructions.

To become capable of explaining the instruction processing in a processor (CPU).

To become capable of explaining the essentiality of the interrupt and the handling mechanism of interrupts.

To become capable of explaining the memory system organization (the memory hierarchy).

To become capable of explaining the trade-offs between hardware and software in the computer design, by using concrete

examples.

BEDERE O HEEX / Fulfillment of Course Goals (JABEE BS&EHRIE d &)

| O | ik

REETEIEE /Course Plan

No. IEH Topics AZA Content
1 H | F#® N=FRIzTEYTIIZTOIL—FFT7, AV 21— T7—FTIF %
Z | Introduction trade-offs between hardware and software, computer architecture
2 B | ava—X0ERER ERN—FI TR /ATVET—XF0F v, XEVEBOHE
% | Basic organization of | basic hardware organization, von-Neuman architecture, memory devices
computers
3 H — X DFER R, 8/16 X, XFo—F. EENIREK
Z | Data representation binary number, octal/hexadecimal representation character code, fixed-point number
4 B | BEERE1) BORORER, BENMUEES (BMNRE, #REEE. ~ 7 MER)
Z | Computer arithmetic (1) representation of negative numbers, fixed—point arithmetic units
5 H | @5ty b 7—F77F%v() e, ExaSty b
Z | Instruction setarchitecture (1) | Instruction set architecture (1)
6 B | &%ty b7—%77Fv(2) 7R L2 EEA R
& | Instruction set architecture (2) | addressing mode
7 B | ®EA(D) WERITVA I, T4V —FaPy 7HIEAR
Z | Control mechanism (1) instruction execution cycle, wired-logic
8 B | ##s=2) XA/ A7ATT LEEAR
Z | Control mechanism (2) microprogramming
9 B | #EAQ3) MBI T T A VEIEAR, e L N ILIEFILE
Z | Control mechanism (3) instruction pipeline, instruction-level parallel processing
10 B | @5 =4) Y sAHFIE A
Z | Control mechanism (4) interrupt
11 | B | #EVUKEEQ) SRORBFE. REXEY
Z | Memory hierarchy (1) locality of reference, virtual memory
12 | B | AEVUKEEQ) FryTaxXEY
| Memory hierarchy (2) cache memory
13 | B | BEREKQ?) FEVN S R E N AUEERRDRERR
% | Computer arithmetic (2) floating-point number, organization of floating-point units
14 | B | BEEKQR) FETILIYIL
Z | Computer arithmetic (3) multiplication algorithm
15 | B | BEEKG) BETLITY XL
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| = | Computer arithmetic (4) | division algorithm

B1&5t% /Prerequisite(s)

H | BRIFEED 1 EXRELEOMEFEMIREB., FHREBEFIVATLIFREO 1 EXBLV 2 EREBHOMEFEMRB., OEE%
iR E T 5,
Fro. 2 ERAIPHEY D [REHRE] 2EBL TV I ENEFE L,
AR ERBHRIFER I ERBEFHRYD (AR =T VY RAT L] E5VEEEEET 5,

Z | The knowledge of required specialized subjects allocated to the 1st grade in the information science program or required

specialized subjects allocated to the 1st and the 2nd grade in the electronics program is assumed.

It is preferable to have studied the subject "logic design," which is allocated to the first (spring) semester of the 2nd grade
in the information science program or the electronics program.

This subject is highly relevant to the subject "operating system," which is allocated to the second (autumn) semester of the
3rd grade in the information science program.

BEBBNEE (78 - 15F%) /Required study time, Preparation and review

H | BRFEICHL., MBOSKREZANDIREDOFEIC 05 KM, HBE - FE/ — F2RAVWERIC 25 KHE. 0F 3KHOFESR
IZINZ., EHHRBRICEX 27-00FBREEZET 5,
Z | Each lesson requires (1) 0.5 hours of preparation, which includes looking-up the meaning of technical terms, (2) 2.5 hours

of reviewing with the textbook and taken notes, and (3) additional learning time to prepare for the periodical examination.

HR}E SEZE /Textbooks/Reference Books

B | 82 [RETHR 3> Ea—&7—F77F v OERE] CalRE. mRRZEE),
% | Textbook: "BRETHTAR A> a2 —&X 7 —F7T 7 F v OER" written by £211132, IR 4.

BESHE D B ER OE#E /Grading Policy

B | SRR (FIEHREEOLR—F) OFR% 100% & L TREFFMZ TV, 60 SUEEERET D,
7272 L. FEOEEOEBNAES (HEFOEMICHT 2MEE) IS L TI0ORUARNTMNRT 2 &hH 3,
Z | Performance evaluation of this subject will be conducted only by the term-end examination (written) (, or the term-end
assignment report).
To pass the course, students need a score of 60 or higher.
Active participation in class (answering questions, etc.) may be evaluated for additional points up to 10% of the total.
BR=EIESE /Point to consider
H | BB 00X TCRFEEBEDEKIIRETHZ DT, HIRELZBET D&,
Fo AR BEBELRBECEAVO T, FEPIFEICKREE / - MIBETETOFEZIHTZ2OTIEERL, ARYERS (B8)
TBRTHEIOIBDHDH L,
HBERP, THERBICERT LD H D,
% | Since itis difficult to achieve the subject objectives only by self-study, the attendance to classes is required.

In the class, it is necessary to intend to understand the contents and the philosophy of lecture themes, not to copy simply
notes on the blackboard.
It may be required to answer a question in the class.




