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D ER - BIFE Objectives and Outline of the Course

5|

H4EZIRYEBROBRBEICOVT, FHTOBRER L BER Ly N7 — 27 0FBEHRICEBEY R T LOHEBMHFHEICD
WTHEERT D,

We discuss theoretical models and numerical evaluations of the communications system based on the knowledge of
undergraduate subjects such as Information Theory as well as Data Networks.

DE)ZEEZ Learning Objectives

2y b= 7LV XLEEBRT B,
JA—ETILERERKBERTEBRT 5,
FHITIBmzBRT 2,

IR LAN DX T4 7772 AOMEETFMF L5 BB 2,
EHEEEREERT 5,

Bt

Understand network algorithms.

Understand flow models and shortest path selection.

Understand queueing theory.

Acquire methods for evaluating the performance of media access for wireless LANSs.
Understand reliability theory.
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ES

REEHEEE Course Plan

No. IEH Topics AZ Content
1 =) IBRBE ORI - ERELBEBRNBOBEEIOVWTHA XV RT 5,
= | Data networking overview We take a general view of data network technologies.
2 H| &y b7—=207L0TYRL| 7778, A=V 7K
(1)
Z | Algorithm of networking (1) Theory of the graph, spanning tree.
3 B|&*Yy 7= 703V XL | RERETLIYIL
(2)
| Algorithm of networking (2) The shortest path algorithm
4 H|*vybc7—271L3Y XL (3) | Dijkstra 743 X L, Bellman-Ford 731 X L4, Floyd-Warshall 7L 31 X L
Z | Algorithm of networking (3) The Dijkstra's algorithm, the Bellman-Ford's algorithm and the Floyd-Warshall's
algorithm.
5 H| 7A—E7 /L ERERERR | RO Y-
(1)
& | Flow model and shortest path | Flow model and shortest path selection (1)
selection (1)
6 B | 7E—ET7 L ERERKRIR | REJHCWE
(2)
% | Flow model and shortest path | The network capacity planning.
selection (2)
7 H | #4751 ET L BEDODFE, U MLOEER, v F—ILRiE, FE/HEBRE
Z | Queueing models Delay classification, Little's theorem, Kendall notation, arrival and departure
processes
8 H | M/M/1G5517502 2T L Ty B, o 7EER, KigEEARER. FElTEEaERL
Z | The M/M/1 queueing system Markov chain analysis, Poisson process, global balance equation, detailed balance
equation
9 H|ftto<La7&F6T0 X7 | M/M/mFBT50 X7 4L M/M/oFB1T75)2 X7 L. M/M/m/m F5175> X7 LA
Ls
% | Other  Markov  queueing | M/M/m queueing system, M/M/ e~ queueing system, M/M/m/m queueing system
systems
10 | B | M/G/1&FBTH X T L Pollaczek-Khinchin AR, #EARIE D H S M/G/1 FHITHY AT L, FHER—Y
7
% | The M/G/1 queueing system Pollaczek-Khinchin formula, M/G/1 queueing system with vacations, reservations
and polling
11 | B | 4% LAN © MAC e IR LAN, X7 4 77 7+ ZH. CSMA/CA (Carrier Sense Multiple Access with
Collision Avoidance), 2 38Ny 7 A 77N TY XL Ny IFTRTF—=V RNy s
FTHIVE 2RIV TEHEET IV, RIL—Ty MRIT
= | MAC performance analysis of | Wireless LAN, medium access control (MAC), carrier sense multiple access with
wireless LAN collision avoidance (CSMA/CA), binary exponential backoff algorithm, backoff stage,
backoff counter, two-dimensional Markov chain, throughput analysis
12 | B | &#& LAN © MAC &3 #m4% LAN, MCS (Moducation and Coding Scheme). F v x /L@, MIMO (Multiple-
Input and Multiple-Output), RTS/CTS (Request-To-Send and Clear-To-Send), 7 L
— L7 =23y, 7Ry ACK
Z | MAC design of wireless LAN Wireless LAN, modulation and coding scheme (MCS), channel bandwidth, multiple-
input and multiple-output (MIMO), request-to-send and clear-to-send (RTS/CTS),
frame aggregation, block ACK
13 | B | =@EMEEH 1) EEEMEEMTTREBY Ay 7 KBS R T L35> R T L, TR AT L
= | Reliability | Reliability, Failure rate, MTTF(Mean Time To Failure), Reliability block diagram, Series

system, Parallel system, Redundant system
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14 | B | SEEEHR (2 BB, v /L0 7812, E BIRBHESE FEE 7 0 — ##4T, B AT RB 2
Z | Reliability Il Availability, Markov process, Steady-state probability, Probabilistic flow analysis,
birth-death process
15 |B| by 2y bT=03RF | 2y FT7—0 Y RT LOEK, EREERM. LYK
LIEREREAM
Z | Topic:  Management and | Network system architecture, management and operation technology, trend

operation technology  of
network systems

>E* ‘

B | ZEOBEREREBERT Yy P70 0BBEHRE T 2, FHERIIHL T, FE - EEZHHLETCIHAUNLOFERELZEY
%o
%= | Students are assumed to have some knowledge based on the undergraduate course of Information Theory as well as Data

Networks. Each lecture requires 1 hour of preparation and 2 hours of review.

H | £%&2:D. P. Bertsekas and R. G. Gallager, Data Networks, 2nd Edition, Prentice Hall, 1992.
##£2% : Systems Engineering: Design Principles and Models, HhR#t: CRC Press, ISBN-13: 978-1466506831
£#32 : Reliability and Safety Engineering (Springer Series in Relia

%= | Reference book: D. P. Bertsekas and R. G. Gallager, Data Networks, 2nd Edition, Prentice Hall, 1992.

Reference book: Dahai Liu, Systems Engineering: Design Principles and Models, CRC Press, ISBN-13: 978-1466506831.

Reference book: Ajit Kumar Verma,

LAR— MEHKETL, IXTOLFR— FOfER%Z 100%E L TIHME L. Z0EF RN 60 R EZEKET S,

Reports will be given several times, and the results of all reports will be evaluated as 100%, with a total score of 60 points or
more as passing grade.
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