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& | This course details the architecture of parallel operating systems for multiprocessor systems. Students will deepen their

understanding of the concepts and design principles of individual component technologies, as well as the challenges
encountered during implementation. While some lecture keywords overlap with those of the undergraduate course
“Operating Systems,” this course covers more advanced and developmental content.

F2BDEEBRE Learning Objectives
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Z | To be able to explain the technical requirements that a parallel OS should have.
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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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ZEEHEEE Course Plan

No. 15 B Topics A Content
1 B | 5B A5 AR D B R
% | Introduction to Parallel | basics of parallel processing
Processing
2 B | AR =T 4 VIV RT | AR =T 4 VIV RTFLOBH, SAF70Ey VOB, AL —F 47
LR (1) 2T L ORERLE
% | 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—F 47> RT | 0S T—REEOTLMK
LR (2)
Z | Introduction to Multiprocessor | preserving the integrity of OS data structures
Operating Systems (2)
4 H| 7AEXBEBLRTYa2—VU | TRERERL Y P, BHERTREET L
> 7 (1)
Z | Process Management and | process and thread
Scheduling (1) parallel execution model
5 H| 7AEXBEBLERTYa—VU | YLy FEBOERAE
> 7(2)
& | Process Management and | Process Management and Scheduling (2)
Scheduling (2)
6 B | 70€RBEBLERTYa—Y | AFPa—-Ury
> 7(3)
% | Process Management and | scheduling
Scheduling (3)
7 B | FIEA#EE() P =
& | Synchronization Mechanism | spinlock
(1)
8 H | FIEA#EREQ2) N T [RIER
& | Synchronization Mechanism | barrier
(2)
9 H | xEVEEQD) TLB ok —L > XA
Z | Memory Management (1) TLB consistency control
10 H | XTVUEEQ2) AEVUEBICHE T 2 ERILE0E
# | Memory Management (2) acceleration techniques in memory management
11 | B | #xEVEE®Q) AEY AV RATUVETI
% | Memory Management (3) memory consistency model
12 | B | AEVEEAY) PHHBEAEY S RTL
% | Memory Management (4) distributed shared memory system
13 | B | #EVEE®) NUMA v LF 7 Aty HIicHIF 5 4T EE
# | Memory Management (6) memory management in NUMA multiprocessors
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14 | B | &7 7 ANV AT L DT TANIRTLEDEE, 77 ALTIRRANRZ—VEFEE 77 ALY AT LD
427 -, @RILBIE
2 | Parallel File Systems differences from distributed file systems, characteristic of file access pattern, file
system interface, acceleration techniques
15 H| £&o EEEBICDOT > TEBLI-RNBERET 2
Z | Summary summarize this lecture
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Z | 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.

AR REDBEELR Z#E&ZE £ TIC Moodle FTE#HT %,

¥RE WAL —T 4 v 274 BHR &, 20+

2% 2E [Operating Systems: Three Easy Pieces] (Remzi H. Arpaci-Dusseau, Andrea C. Arpaci-Dusseau . 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 Pieces," written by Remzi H. Arpaci-Dusseau and Andrea C. Arpaci-Dusseau,
published by Arpaci-Dusseau Books.

FHARICET LR — FORER%Z 100%& L CAHMEL, 60 R EZAKET B,

The final report due at the end of the semester will account for 100% of the grade, and a score of 60 or higher is required to
pass.

ADPMER L7cLR— b, BEMERLIE LTRELBWZ &, F/o, XEZFIBT2EIE. 5IBEMI’REICSD D LD
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(BWBIA) Lakd. ERAEZRALIEERR, MBEMBLUONBAEEHLT 2L, 48, REILABRICOLTIHER
HERANEEER I LD LT B,

BEENC

Do not plagiarize reports written by others. When quoting text, ensure the quotation is clearly identified and the source
explicitly stated. The use of generative Al (e.g., large language models) is permitted only for supplementary purposes;
however, it is prohibited to have generative Al substantially create the content of submitted work. Using text, structure, or
ideas generated by generative Al without clearly citing the source will be considered plagiarism (unauthorized use of
another’s work). If generative Al is used, the specific sections where it was used and the method of use must be clearly
stated. Furthermore, the submitter is solely responsible for the final content.

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

w
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| them with you. |




