2025 FE Y F /R

62260052_F L —T 4 ¥ 7Y RT LE5R

RIB 9 %E/Subject Categories

SERZE /Faculty

/RFRIZRZHRR (BLarHiRE)
/Graduate  School  of
Technology (Master's Programs)

Science  and

S EERBIE/Availability

/& : /Available

S5 /Field /% 5t L 248 : /Academic Field of | #X&/Year /1~2%R : /1st through 2nd
Engineering Design Year

sBF2% /Program /& T FHEIK : /Master's Program of | SHi/Semester /%6 4 74-% : /Fourth quarter
Information Science

4 48/Category /2R : /Courses fZ 0 BFBR/Day & Period | /X 3/& 4 :/Tue.3/Fri.4

FIB 1B /Course Information

B &S 62212302
/Timetable Number
REES 62260052
/Course Number
BA7#/Credits 2
IR RE ##&E : Lecture
/Course Type
2 7 X /Class
BRERBL FRL—F 4 Y 2T L : Operating Systems, Advanced
/Course Title
BLHEZ /%8 % : NUNOME Atsushi
/ Instructor(s)
% Dfih/Other A x—=ry 7RER | BEREREN o —X2ME | PBLE®ERE Project DX JER®E
B Internship £ IGP Based Learning ICT Usage in Learning
O
EBRBROHHHEICK
LYY=
Practical Teacher
BMEFNY T M_1S6320

/Numbering Code

BEDBR - IE Objectives and Outline of the Course

B | vAF70Ey Y XATFLERRE LELFARL —F 4 Y IV AT LAOEREICOWTEHRT %, B4 DEERMOBES &L
VREETRABICIX, REROBEICOVWTCHLERERED D, BROF—T—FEEPER (AR —TFT A VIV RT L] LER
2H30H8THY. ENLICEL LY RENLEARTZER S,

Z | This lecture makes a detailed explanation of the organization of multiprocessor operating systems. In addition to the concept
and design philosophy of each elemental technology, the course also aims to provide an understanding of the issues involved
in implementation. Some keywords in this lecture are taught at the undergraduate class of "Operating Systems." More
advanced contents of such topics are discussed in this lecture.
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To be able to explain the technical requirements that a parallel OS should have.

To be able to understand the structure of multiprocessor systems targeted by a parallel OS.

To be able to explain the execution mechanism of threads.

To be able to explain the scheduling mechanism of a parallel OS.

To be able to explain how to realize the synchronization mechanism in a parallel OS.

To be able to understand the necessity for consistency control for memory management in a parallel OS.
To be able to explain the operating principles of distributed shared memory systems.

To be able to explain the technical requirements for parallel file systems.
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1 B | 5B A FALER D BARE
Z | Introduction to Parallel | basics of parallel processing
Processing
2 B | WIFRL—T 4TV RT | WNFSAL—T A VTV XTLOER, YAF7ALy Y ORE. FL—T 1T
Lz (1) 2T LOERCE
Z | Introduction to Multiprocessor | the aim of operating systems for multiprocessor, classification of multiprocessors, the
Operating Systems (1) organization of operating systems
3 B | 54 _L—F4 7Y RTF | 0S T—xiEE0OTLM
LR (2)
% | Introduction to Multiprocessor | preserving the integrity of OS data structures
Operating Systems (2)
4 B | 70t RBEBLERyYa—VU | 7AERERL Y P, BFIRTREET L
> 7(1)
% | Process Management and | process and thread
Scheduling (1) parallel execution model
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= | Process Management and | Process Management and Scheduling (2)
Scheduling (2)
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& | Process Management and | scheduling
Scheduling (3)
7 B | FREA#E0) ROy
Z | Synchronization Mechanism | spinlock
(1)
8 B | R Q2) N 7 [EIER
% | Synchronization Mechanism | barrier
(2)
9 H | xEUEEQ) TLB Ok —L > X
% | Memory Management (1) TLB consistency control
10 H | xEVUEEQ) AEVEBIIBIT2ERLEE
% | Memory Management (2) acceleration techniques in memory management
11 | B | #xEVEEQ) AEBYAVIRTFVIETIL
Z | Memory Management (3) memory consistency model
12 H | xEVEEWY) DEHEBAEYRT L
Z | Memory Management (4) distributed shared memory system
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Z | Memory Management (6) memory management in NUMA multiprocessors
14 | B | @7 7 ALY RAT L DT TANYRTLEDEE, 77ALT I RRNRZ—VFE 77 ALY AT LD
AV 27 —R, ERILEE
2 | Parallel File Systems differences from distributed file systems, characteristic of file access pattern, file
system interface, acceleration techniques
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Z | Summary summarize this lecture
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= | The knowledge at the undergraduate school on computer systems, computer architectures, and operating systems is

assumed.
Each lesson requires (1) 1.5 hours of preparation, (2) 1.5 hours of reviewing, and (3) additional learning time to complete the
assignment.
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##£2 [Operating Systems: Three Easy Pieces] (Remzi H. Arpaci-Dusseau. Andrea C. Arpaci-Dusseau Z. Arpaci-Dusseau
Books)

Handouts written in Japanese and English will be distributed on Moodle by the day before the lecture.
Textbook (Japanese): "Multiprocessor Operating Systems" written by Akira Fukuda, Corona Publishing Co., Ltd.
Reference: "Operating Systems: Three Easy

BELR— FDOfER%E 100% & L CRETHMEE TS .

Performance evaluation of this subject will be conducted only by the term-end assignment report.
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%= | Do not plagiarize reports written by others. When quoting text, ensure the quotation is clearly identified and the source

explicitly stated.
Bringing a device to refer to the lecture materials (PDF) is recommended, but you may also print them out on paper and bring

them with you.
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