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About this course ...

TextbookE #1: None
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About this course ...

The primary lecture material will be drawn
from references and some of the recent
networking research literature.

October 30, 2025 Computer Network Architecture 5



About this course ...

Selected Journals
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IEEE/ACM Transactons on Networking
IEEE Journal on Selected Areas in Communications
IEEE Communications Letters

IEEE Transactions on Wireless Communications
(TWQO)

IEEE Transactions on Mobile Computing (TMC)
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About this course ...

Selected Conferences
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Presenter Notes
演示文稿备注
上天入地, 无处不在的网络和应用
讲解几种典型网络和应用，可以根据课时情况，多说说不同网络应用的特色，特别是与网络相关的特色。
例如，远程医疗需要网络时延的精准控制，无人码头的远程操控需要可靠性；
井下通信需要无线信号的抗干扰、抗衰减和事故中的应急组网；
马斯克的星链计划：预计通过约4000枚卫星和地面站，构筑一个覆盖全球的太空通信系统，动态拓扑，大时延
通信大数据行程卡：网络不仅仅是通信，还有定位：GPS定位，基站定位，甚至用蓝牙通信来测试人与人之间的距离
顺便分享个小应用：奶牛快传来分享大文件，貌似比U盘都方便
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Presenter Notes
演示文稿备注
互联网已经成为现代社会最为重要的基础设施。
从下向上讲解：
最下面两层：终端和服务器通过不同的底层通信技术连接在一起，形成一张网，这张网包括有线接入，3G/4G/5G+WIFI 的无线接入网络，超高速光纤的局域/城域/广域网，就形成了互联网络（并向下一代互联网乃至未来互联网发展）；
向上：这张网把IT资源连接在一起，与计算存储资源一起，形成了云计算、大数据、AI等IT支撑资源技术；
最上面：物联网、金融互联网、能源互联网、工业互联网等各个行业应用就是构建在这张网和支撑技术基础之上。
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Presenter Notes
演示文稿备注
从过去三十年全球各行各业市值前十名公司的变迁历史，来看看互联网的重要性。
·
1990年代，前十名公司主要是银行6家，电信一家，汽车一家，IBM一家，石油一家，
到2000年，微软、思科、英特尔、朗讯这种计算机技术类公司出现并占了4家；大家听说过思科和朗讯公司吗？做什么业务的？
2010年，经过互联网泡沫后的10年，前十家公司只有微软和苹果两个计算机公司；
经过移动互联的发展，2019年计算机公司雄起，占据了7席，而且中国有两家公司上榜；
苹果借着移动互联网浪潮，雄踞IT企业排行榜榜首。谷歌等公司的市值也在不断攀升，纷纷突破5000亿大关。
说明互联网和计算机的重要性——祝贺大家选对了好专业！
祝贺大家后，站在计算机专业的角度，想想看为什么美国能PK掉日本？因为美国有硅谷，而硅谷诞生发展的信息产业。硅谷在美国西部加州的海湾的湾区（包括最擅长创业的大学斯坦福，还有金门大桥的旧金山San Francisco）CISCO公司正取名于此。
中国崛起，就靠在座的同学们了！
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1969: ARPANET, the first packet-switched
network4;2H3Z2#2% developed by Defense
Advanced Research Projects Agency, USA
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Lawrence G. Roberts—

One of the leading founders of the basic
technical basement of Internet - packet-
switched network

He was responsible for the design, initiation,
planning and development of ARPANET,
the world’s first major packet network, the
predecessor to Internet,
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The ARPANET
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Growth of the ARPANET (a) December 1969. (b) July 1970.

(c) March 1971. (d) April 1972. (e) September 1972.
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The ISO/OSI Reference Models
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The Internet

® The Internet is linked by a broad array of
electronic, wireless, and optical networking
technologies.

® The Internet carries an extensive range of
information resources and services
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What is the Internet éj\@
@

® The Internet is the @@
largest network of
networks in the world,

4 using TCP/IP protocols
and packet switching .

4 running on any
communications

Dr. Vinton Cerf,
Co-Creator of TCP/IP substrate.
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What is the Internet éj\@
@
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® ACM (Association for
Computing Machinery)
president

® Vice President of Google

Dr. Vinton Cerf,
Co-Creator of TCP/IP
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Server

Client Connecting to www.njtech.edu.cn
en N URL hyperlink
pae——l Browser Server =]
Program Program

——————— HTTP &K 3L - =
|]|] W 7 1Y
2 WJI%: HTTP Mg 3R 3T
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Server

Client Connecting to www.njtech.edu.cn
en N URL hyperlink
pae——l Browser Server =]
Program Program
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The Internet

® a global system of interconnected computer
networks that use the standard Internet
protocol suite (TCP/IP) to link several

W

October 30, 2025 Computer Network Architecture




HEXW KRR G

a)  Tier-11ISP
. AREESZIISP, EAEE

B LS. EEE /TierOne ISP\\lxpﬁ_!_XZ BELM
~ EEAT&T E:F ISP 7 | SHRR

— % [E Verizon

- XHSprint iﬂsl:lsp — - iﬂ_’,IZISP - —— HRISP —(XP— % ISP

— HZANTT

" smmengm é\ /N /N /N

— YL British Telec A ISP AHB ISP AMBISP  Zib ISP — M ISP Al ISP Atb ISP

— 2 E Deutsche Telekom / \ | / \ / \ \
b) Tier-2 ISP

- HEM. FEEI R l é

AEREATRGLASPLRRER ™ s iomes (15P) RERIE

(SEPRMLREEEEMEZ)

36



B IR WX A4

a) WA %
- RS A TEHBRMIA%SEBRMAEE B EIZRE 2 BRISP
FRITH SR HoAd %

—  WARZHERIEN.(host) B

St ENL. B ENL. REE. K
i B e 2 O A

b) WM&l

- HEBRWARGHNSARHREENEGHE
R A B FRT XK X 4%
SERH ( B, BBESEND
BEEBECES WM. £ .. Bors%)

37



X 2% 30 2%

a) FHlHost
~ BN F%HL. HRFH. PR
L, & REFHES R L
- REE (REBEEALTEEFO
)
> EHKT)RE
— Ao (AE1T) MAER
—  PEERHFHEBANRELRE
— MRS E IR RS N R

38




X 28 T 2 v 2

XAEZEERT “FEHL” (Host)

BHEFIR FEERA

39


Presenter Notes
演示文稿备注
不仅仅方头方脑的传统计算机是主机，还有这样奇奇怪怪的主机。
注：这个烤面包机能够联网并将烤出的面包显示天气情况（多云、晴天）


BN PR

a) EAME
—  BAMRERRR EVERRG S B8 b —
— DS HEHEN R A Host LA AT RN RS g@ )~
RIBgfe BRI — S B2 £
b) TR RAEER LR HAR?
—-  AERMBZEALR: LB FITH, KM, [
MHEL, WKLHDSL, HZHES LM

— LTEMEEAFEAR: WiFi. 4G/5G, PR BE®

D) BAMN, BIEANL (WiFi. 4G/5G)

TP O 283181 IR S FHER RN

40




EAM: JE4E P FTTH

a) JGLEE FFTTH

- FTTH: Fiber To The Home
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Presenter Notes
演示文稿备注
可以对着图简单介绍无源光纤网络PON，介绍家庭中使用的FTTH。
ONT（Optical Network Terminal）即光网络终端，俗称光猫，是接入网络中为家庭用户提供网络的设备，可以提供高速上网、IPTV、语音、Wi-Fi等业务。光猫也称为光调制解调器。
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Presenter Notes
演示文稿备注
很传统较为古老的DSL，其中典型的有ADSL(Asymmetric Digital Subscriber Line)，非对称数字用户线路，在电话线上产生三个信息通道：一个高速下行通道，用于用户下载信息；一个中速双工通道；一个普通的老式电话服务通道；且这三个通道可以同时工作。
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Presenter Notes
演示文稿备注
歌华有线等通过有线电视上网，使用此技术
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Presenter Notes
演示文稿备注
实际的网络设备，往往会将多个功能合并在一个盒子里。


What is an architecture?

® High level design principles that guide the
technical design of a system, especially the
engineering of its protocols and algorithmes.
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What is an architecture?

® The role of the architecture is to ensure

@ that the resulting technical design will be
consistent and coherent;

@ that the pieces will fit together smoothly;

@that the design will satisfy the requirements on
network function associated with the
architecture.
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What is an architecture?

& The complexity of the communication task is
reduced by using multiple protocol layers:

= Each protocol is implemented independently;
= Each protocol is responsible for a specific subtask;

= Protocols are grouped in a hierarchy.

@ A structured set of protocols is called a

networks architecture or protocol suite, e.g.
TCP/IP
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Computer Network Architectures

End host End host
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The OSI| Reference Model

MFAE Application
#FE Presentation
SR Session
¥  Transport
4% = Network
HiE#EREE Data Link
) B = Physical
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The TCP/IP Architecture



Comparison: OSI and TCP/IP
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Internet _£{E 3540

® IETF (Internet Engineering Task Force) R T
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TCP/IP Architecture

® The TCP/IP Architecture was defined by
IETF

® Transparent Design

4 Everything over 1P
4 IP over Everything
4 Best-effort
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Comparison: OSI and TCP/IP
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Layers in the Example

HTTP HTTP protocol - HTTP
] v
TCP TCP protocol > TCP
] v
IP IP protocol— P IP protocol—— IP
] — v
Ethernet Ethernet—=» Ethernet Ethernet Ethernet—=» Ethernet
argon.tcpip- router71.tcpip-  router137.tcpip- neon.tcpip-lab.edu
lab.edu lab.edu lab.edu 128.143.71.21
128.143.137.144 128.143.137.1 128.143.71.1
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Layers in the Example

HTTP Send HTTP Request! mm—) HTTP
# to neon $
Establish a connection to 128 143.71 .21 at
TCP Open TCP connection to e TCP
¢ 128.143 IP datagram is a TCP ¢
CL segment for port 80
Send i e g
IP Send IP datagia 158 143.71.21 IP
128.143.71.21 _
Frame is an IP — Frame is an IP 4
Ethern:?tagram >end thEel:j]gt[a[l?er?m o :Lllenldeattagram Send the datagram
128.143.7.21
N
ario; Sen'd Ethernet frame ad 'dth Ip- I’OUt? & Send Ethernet fr-ame- lﬂlp : _I;;b;du
. t0 00:0:f9:23:a8:20  F0-€dU av. 15 00:20:af:03:98:28 S
128.145. /o0 v=~ 10.143.137.1 128. 145.71 1.1
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Layers and Services

® Service provided by TCP to HTTP:

—reliable transmission of data over a logical
connection

® Service provided by IP to TCP:

— unreliable transmission of IP datagrams
across an IP network

® Service provided by Ethernet to IP:

— transmission of a frame across an Ethernet
segment
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Comparison: OSI and TCP/IP
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