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In this course, we first give a detailed review of exisiting switch architectures,
including both the output-buffered switches and input-buffered switches that are currently used in
the Internet routers. We then move to the load-balanced Birkhoff-von Neumann switch, a switch
architecture invented in Tsing Hua. We will show why the new architecture is much more scalable
than the existing ones and thus can be built to meet the speed of fiber optics (in fact, it is funded by
the PPAEU-II project to do so). In addition to all the electronic packet switches, we will also
introduce our ground-breaking results in optical packet switches. We finally show how the classical
switching theory can be used for constructing optical buffers. In short, this course will not only
give you a comprehensive introduction of packet switches but also the research essence from the

high speed switching team in Tsing Hua in last seven years. Here is a list of lecturetpoics.

2001.

P Cheng-Shang Chang and Duan-Shin Lee, Principles, Architectures and
s Mathematical Theory of High Performance Packet Switches, 7+ ) 4<%
1. S.-Y. R. Li. Algebraic Switching Theory and Broadband Applications.
Academic Press, 2001.
2. J. Y. Hui. Switching and Traffic Theory for Integrated Broadband
Networks, Boston: Kluwer Academic Publishers, 1990.
>+ Zp 3. Chao, Lam and Oki, Broadband Packet Switching Technolgies, Wiley,

M. Schwartz, Broadband Integrated Networks, Prentice Hall, 1996.
F. K. Hwang. The Mathematical Theory of Nonblocking Switching
Networks, Singapore: World Scientific Publishing Co., 1998

2 B4 P 4 Pooa 4 E 24k v
) AR
. . '/"»’%A’\*f"}i\? %E—Lﬁb
1. B8~ 247~ AR REEHh 7y 20 3 30%
T R e E%ﬂ%w&*&* :
LN P Rl o A
DT LA £ B A AT i 4 AE“““ AL
.L—;% 3 X g_ '%T—i = 200/
¥ 7F + v fAPJ Ab ——'fé | 373 ?E%Jﬁ{r:—\.7 it ? (\
AL HIdEY IToE 54
3.8 AT Js 2 5y 4 309
AT R 2R g Y AT i &
Aplf'?t’xﬁ' TL.% &ﬁ,f_xﬁ' R 4
A~ A 10°
3 7 T AL L% s g 0%




BEHHFEEN A ¥ Fmuan
AL & B E T2 a4 Bafa
SEEpHFEA 2 BT S ERE 109
BlF A o i Bir = &% ism o
IR E
AL & AN
* ‘ # G 13)
1.  The Internet
l-cAmBoCoD
2. [P routers
. . 2-mAmB
) 3. Switch fabrics
Introduction o o o 3-mAmB
4.  Circuit switching, packet switching, and
oo _ 4-mAmB
quasi-circuit switching
. . 5-mAmB
5. Optical packet switches
1. Output-buffered switches
2. Input-buffered switches |-mAmBuCuD
Basic Architectures and |3.  Birkhoff-von Neumann switches 2-mAmB
Principles of Packet 4. Three-stage constructions of switch fabrics 3-mAmB
Switches 5. Two-stage constructions of switch fabrics 4-0AmB
6. Exact emulation 5-0ACB
7. Knockout switches
1. One-stage buffering
] ) l-mAmBuCuD
2. Switch fabrics
Load Balanced ] ) 2-mAmB
. 3. multi-stage buffering
Birkhoff-von Neumann i 3-mAmB
) 4. QGuaranteed rate services
switches 4-0AmB
5. Frame based schemes
. ) 5-0A0B
6. Mailbox switches
1. Direct implementation of optical RAM
2. Time slot interchange
3. 2-to-1 buffered multiplexers |-mAmBrCrD
4. N-to-1 buffered multiplexers 2-mAmB
Optical packet switches |5. FIFO multiplexers with variable length bursts |3-mAmB
6. FIFO queues 4-0AmB
7. Building optical queues from classical 5-0A0B
switching theory
8.  Priority optical queues
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2. %% 2 ;% ! Lecturing with power points slides
3. ¢ ;‘é : Homework 30%, midterm exam 30%, and final exam 40%
4. %5 3 /R * Power point slides, homework problems and grading available on course web site
Tl 53@1544 LM Lo~ TR AL S IRE R .
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