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2% BAERENNTRIL T IRZ A BIAR

e E.g., what is your Erdos Number?

e Measuring interdisciplinary nature of modern research
e https://mathscinet.ams.org/mathscinet/freeTools.html?version=2

o Paul Erdés (F/RBFE) | & F R F#FK (1913-1996)
e “Master of Collaboration”, 1400551, 5008 % # —
e Erdds Number = 0 - Erdds himself

e Erddés Number =1 - Erd6s’ coauthor

e Erdds Number = 2 - Erd6s’ coauthor’s coauthor

e Erd6s Number = 3 - Erd6s’ coauthor’s coauthor’s coauthor

B 77 AL
https://mathweb.ucsd.edu/~fan/photo/ep.html



https://mathscinet.ams.org/mathscinet/freeTools.html?version=2

W28 B4EREANTRIL T RS HBIAR

e E.g., what is your Erdos Number?
e Measuring interdisciplinary nature of modern research

Paul Erdos, )4 Hl% 525K (1913-1996)
“Master of Collaboration”, 1400551, 500& & &
Erdds Number = 0 - Erdds himself

Erdds Number = 1 - Erdds’ coauthor

Erdds Number = 2 - Erd6s’ coauthor’s coauthor

Erdds Number = 3 - Erd6s’ coauthor’s coauthor’s coauthor

o 15:EM: Erdos Number=?  HENLRES
o IKZEWk: Erdos Number=2?  {IEHLHE


https://mathscinet.ams.org/mathscinet/freeTools.html?version=2

2% BAEEANMTRIL T IRZHFBIAR

e E.g., what is your Erdos Number?
e Measuring interdisciplinary nature of modern research

o Paul Erdos, % A&7 2X (1913-1996)

e “Master of Collaboration”, 1400513, 5005 &%

e Erdds Number = 0 - Erd6s himself

e Erddés Number =1 - Erdds’ coauthor

e Erdds Number = 2 - Erd6s’ coauthor’s coauthor

e Erd6s Number = 3 - Erd6s’ coauthor’s coauthor’s coauthor

o 1EM: Erdds Number=? {1EHLAS
o KX HBk: Erdés Number=7? itENLIEL
e Zhiwei Xu: 4
e Jialin Zhang: 3


https://mathscinet.ams.org/mathscinet/freeTools.html?version=2

2 B EFT R FTE

o HF—Avs. IR E

e 1st generation search engines

e Computed search results by matching the keywords in
search queries to the contents of webpages (nodes) o

e Only utilized nodes of the network of webpages

2nd generation search engines
© Aned J S CIE

. L ke
e Around 1996, Jon Kleinberg, Robin Li (%.EK)’ LR T
and Larry Page observed a phenomenon:

e Web links also significantly influence the relevance of

search results
SIS —a ~ ;%‘K
e Utilized both nodes and interconnections to %%?%i%i
develop the 2G search engines with better A
results

e More fully utilizes network thinking and created
Google and Baidu, serving billions of users and
generating annual revenue over $100 billion




W R TI Y T5 1%

e Four hosts connected by an Ethernet

e NIC (network interfacing circuitry) for networking operations

e Conflict example: Host-3 5475 (S, Host-152iA & iH {5

e Host-1 tries to send a message to Host-2, while the cable is used by Host-3
communicating with Host-4

o Exponential backoff to resolve conflict #5%iE 5 1%

e When first try fails, Host-1 waits for a random time in [0, T]

e When second try fails, Host-1 waits for a random time in [0, 2T]
e When third try fails, Host-1 waits for a random time in [0, 4T]

H R

Host-1

Host-2

ost-3

ost-4

I

NIC

NIC

NIC

NIC

Ethernet Cable



2. M4 24 mARIE

FERK B#ERK
o LAN JRi M Hefel Shanghai
Local Area Network USTC Campuses . ShanghaiTech Campus
o MAN bk SRR m%’ﬁ =
Metropolitan Area
Network

e WAN J 1M
Wide Area Network

[
I
I
I

I
I
Ethernet LAN :

t]E[j Doo Wooo m[j[j

Yuquanlu Campus UCAS Zhongguancun Campus

RRBRX AR
Beljing E&x




Network terms

e ISP Internet

Service Provider
B B AR SRR

e An institution providing
Internet
connection
services

e CSTNET
for ...ac.cn

e CERNET
for ...edu.cn

efel

USTC Campuses

Shang

ShanghaiTech Campus

u [ »I  Router

WiFi LAN

OO0 | Od
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e Hosts: client nodes and server nodes at the network edge
e 6 edge devices (hosts) are shown 8 FE WL B 4830 2%

e Client devices: laptop and desktop computers, smartphones, etc. =
e Server devices: servers, Internet datacenters, supercomputers, etc. g5 4 &

e Networking devices in the core of the network
e 4 networking devices are shown 2H X 15 2 1) i P 48 A% 1

Network Edge
S ks

(ﬁeijing To other networks To other networks Shangham
~—
------
| Gateway Gateway N
79
Network Core M £%4% L

- J




Internal network and outside network
of an organization

o WK: ERLFIM AR AT G )
e Gateway of network LAN-1 (purple)

e The router connecting a network to the outside
e In more detail, the port address of the router

e Gateway of network LAN-2 (green)

LAN-1

Beijing To other fpetworks To other ngtworks

LAN-2

Shanghai

Ethernet
Switch

12



3. NI 4wtz

e HTML/CSS/JavaScript \| 1411H, #2&T+5>]6E
) VRN
o %Ek%@%Gaﬁ%ﬁmjﬁﬁﬁMmhﬁh
o VEEIBVEAFE L, HlnesKiEa)jEEm «”
. fm%%iﬁﬂ%,*a%ﬁﬁ%,sﬁﬁ~@ﬁ~
o IRFHE O SIRE ) S0liEERIE
o TS F AN AN

s Graphics credit:

< & Siyue Li Z=E B 20194%
- 50% i ] £ &
50% B [8] FF &



https://course.things.ac.cn:10088/exp/personal_artifact

FAEMMIE (URL) AJT4H01

e Uniform Resource Locator

Pim|

http :// csl10l.ucas.edu.cn [H L/
Pl Rss (44 BlIPHILAED PR

o H 1'113% D‘( :

file: V7 lRIATHENLI S

ftp: VR BRI _FAE R T EAL SO
https: 224 Hi5 W) Web % i
mailto: 1 [a] B~ HIEAF Hishil:

e o6 o o
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H4RWebZE Fig (PP , 4R WebRFE5257?

o RPN EIBAT G2, A A I HE MMWebAR 55 28 38 B 01 2 431 2 L,
B RS IR RN L. (PR R=render)
IR, Webfkss 48 4 fEisqT

Web browser Web server
T3 AERX ) N 2% T3 2 M ik 55 7%
2 Pigit &AL Celient) : RSt EAL (server)
— >

EATawNEEN ] myFirstWebPage.html




4 RWebZE Fig (BFPHL) , 42 WebRF2?

2P AL EIBAT I A, A X MWeb Ik 55 45 SR B TS0 212 AL,
o FE 0] 0 A A R R s X T

BERY, Webik 5548 CarEiats

) Vi browser

T3 4E A Ak 55 s - Web server

A - - URL

S Webpage

A myFirstWebPage.html

Web browser
T3 2 R0 N

Z P mitEAL (client) -

EICA LN

Web server
T3 2 M ik 55 7%

RSt EAL (server)

myFirstWebPage.html




“RARRIE—NNE (BFEMT) HR
o TEVRI =B TWebServer.go

> cat WebServer.go
package main /Il WebServer.go, ANZHHTTPS
import “net/http”
func main() {
http.HandleFunc("/", func(w http.ResponseWriter, r *http.Request) {
http.ServeFile(w, r, r.URL.Path[1:])

Sy

1)
http.ListenAndServe(":8081", nil) Run program WebServer
} _ in background
> go build WebServer.go = &4 WebServerfa 5
> ./WebServer &
>[1] 69474 WebServer 5%
> (69474 is WebServer
- process ID) #fE5. #AEID
> kill 69474 < Stop WebServer

2% 1IEID N6947 A3 FE

17



REIEE— AT ChtmI3CR) REMTER

o TE & X B A A A R ik XAPIHEBEE AT REAN— 1, St
R NIES £ DR TR

o Nl EIBiT A, AH A N HE M WebAR 45 28 3B X 71 SCA4- 202 P AL, B A i) i 2
ANERFE BRI L, (AR I s=render)

& My First Static Webpage X =+

< C @& course.things.ac.cn:10523/s0/personal_artifact/myFirstWebPage.html|

Hello, World!

EThe HTMLS logo is shown on the left

18


https://course.things.ac.cn:10179/s0/personal_artifact/myFirstWebPage.html

RIE—ANMT (htmI3XR) KHEMNTTER

o TR SRR G457 (DOM, Document Object Model)

o ML = 30AY

o WINEAS N4 ERIM T
o A GoIETAFE @ My First Static Webpage X <L

BRIE A R ATIT

SIS

> cat myFirstWebPage.

C @ coursethings.ac.cn:10523/s0/personal_artifact/myFirstWebPage.html

llo, World!

The HTMLS logo is shown on the left

P =
R N

<htmlI> — N
<head> o HHETICERAMK
<meta charset#"utf-8’, o bl s
<title>My First Statj eb}:age</title> F%@ﬁmﬁﬁ%@ Z5
</head> S S I e

[

<body>
<h1> Hello, World! </h1>
<p>

<img src="https://www.w3.org/html/logo/downloads/HTML5_Badge.svg"
style="float:left;width:30px;height:30px;">
The HTMLS5 logo is shown on the left

</p>

<script> HAibJavaScriptfRig A= -
e HTML P T 2%
</html> B <html> ... </htmI>FRZEFEE R

>

19



REIEE— AT ChtmI3CR) REMTER

o M TR SRS G457 (DOM, Document Object Model)

o ML = 3CHY

o PNEES N AT ER M T
o MAEEGOIETAKE @ My First Static Webpage X <L

BRI A R ATIT

SIS

> cat myFirstWebPage.
<html>

[

C @ coursethings.ac.cn:10523/s0/personal_artifact/myFirstWebPage.html

llo, World!

The HTMLS logo is shown on the left

P =
R N

<head> ¢ EH%??D%@HBZ
<meta charset#"utf-8', o ﬁ%’%%ﬂi*ﬂ?%i&ﬁ@ ﬂ%

<title>My First Statj
</head>
<body>
<h1> Hello, World! </h1>
<p>

eb}:age</title>

S A R T 4 Ry

<img src="https://www.w3.org/html/logo/downloads/HTML5_Badge.svg"
style="float:left;width:30px;height:30px;">
The HTMLS5 logo is shown on the left

</p>

<script> HAibJavaScriptfRig A= -
e HTML P T 2%
</html> B <html> ... </htmI>FRZEFEE R

>

20



RIE— AR (htmi3o) R R
PRER AW Chtml H D I SN
& My First Static Webpage x +
< C @& course.things.ac.cn:10523/s0/personal_artifact/myFirstWebPage.html
Hello, World!
> cat myFirstWebPage.htm|
— <html> EThe HTMLS5 logo is shown on the left

[

e ——

—_—

>

<head>
<meta charset="utf-8">
<title>My First Static Webpage</title>
</head>
<body>
<h1> Hello, World! </h1>
<p>
<img src="https://www.w3.org/html/logo/downloads/HTML5_Badge.svg"
style="float:left;width:30px;height:30px;">
The HTMLS5 logo is shown on the left
</p>
<script>
</script>

s CSS J&E s X

MG e SC 7 /0id, 3018 5%, 3018

21
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& My First Static Webpage x +
< C @& course.things.ac.cn:10523/s0/personal_artifact/myFirstWebPage.html
Hello, World!

> cat myFirstWebPage.htm|
— <html> EThe HTMLS5 logo is shown on the left

<head>
[ <meta charset="utf-8">

<title>My First Static Webpage</title>
</head>
— <body>
<h1> Hello, World! </h1>
<p>
<img src="https://www.w3.org/html/logo/downloads/HTML5_Badge.svg"
style="float:left;width:30px;height:30px;">
The HTMLS5 logo is shown on the left

</p>
<script> __ . . .
<Iscript> No Java_Sc_rlpt cod_e In this webpage
hody> This is a static webpage
— m

> AP I F] AN HJavaScript



REIE—NMTE ChtmI3XR) REMNTEER

& My First Static Webpage X +
< C @ course.things.ac.cn:10523/s0/personal_artifact/myFirstWebPage.html
Hello, World!

EThe HTMLS logo is shown on the left

> cat myFirstWebPage.html
— <html>

[

e ——

>

<head>
<meta charset="utf-8">
<title>My First Static Webpage</title>
</head>
<body>
<h1> Hello, World! </h1>
<p>
<img src="https://www.w3.org/html/logo/downloads/HTML5_Badge.svg"
style="float:left;width:30px;height:30px;">

The HTMLS5 logo is shown on the left WebZw 82 5
B + fEhead T A 762 SE I 4 G
<Iscript + fEbodyH 51t T () R 1T 2
 body> KOIFHH=ATE: pTEAFMOTE
. RS R
— </html> 5 42 2 ) I e

. CSS?EEU%E%E’JmTHT%
« JavaScriptfCiE#/EnE® (B3
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staticChildrensDay.html: code and output

.  Render the Content "2021.06.01";
O ’fﬁ jJavaScript - according to Style -60px, purple
[ AT  at the place indicated "childrensDay"
E/J’W ? by Element ID
> cat staticChildrensDay.html
<html>
<head>

Element ID JCZID

<meta charset="utf-8">
<title>Display the date of next Children's Day</title>
</head>
<body>
<h1l style="text-align: center">Date of Ne
<p style="text-align: center" id="childr
<script>
var X = document.getElementByld("c
x.style fontSize = "60px";
x-style-color="purple;

Style XUk

Content A&

x.inner.HTML = "2021.(56.01";
</script> Date of Next Children's Day
</body>
</html>
>

& X B % 76 E BIID = childrensDay 2021.06.01
f# Fldocument.getElementByld 5 %,

fEARAR xR AR IZ BUE TR

X.styledBFRiZ Bt % 7 2 1 A%
x.innerHTMLFE FRiZ B I& TG R N A

24



staticChildrensDay.html: code and output

- ) * Render the Content
® jJD W‘j%m*%ﬁﬁﬂ « according to Style

« at the place indicated

by Element ID
> cat staticChildrensDay.html
<html>
<head>
<meta charset="utf-8"> Element ID

<title>Display the date of next Children's Day</title>

"2021.06.01";
60px, purple
“childrensDay"

</head>
<body> Style
<h1l style="text-align: center">Date of Next Children.
<p s@yle:"text-align: center" id="childrensDay" Content
<script>
var x = document.getElementByld("
x.style.fontSize = "60px";
x.style.color = "purple";
x.innerHTML = "2021.06.01";
ot Date of Next Children's Day
</html>
> Display Content

with 60 pixels font size

i prle ol 2021.06.01 .



ChildrensDay.html: code and output

o {¥iFHJavaScript =4 Fh4 N 7T
o W I H HARE RS ] IE AR AR

o AMIIHZ/DILER? 24, H _/JuEH &paragraph <p...></p>

> cat ChildrensDay.html

<html> Element ID

Style
Content

<body>
<hl style="text-align: center">Date of Next Children's
<p style="text-align: center" id="childrensDay" >
<script>
var X = document.getElementB
x.style.fontSize = "60px";
X.style.color = "purple";
var date = new Date;
var year = date.getFullYear(); - '
var month = date.getMonth() + 1; Date Of Next Chlld ren S Day
if (month >= 6) year = year + 1;
X.innerHTML ="June 1, " + year;
</script>
</body>

= June 1, 2021

ChildrensDay");




JavaScript Is an object-oriented language

IJSREHMRIES

o XIG: RN EE S K VA E M R
e Object: Data structure + methods to operate the data structure
o fHASICSHARE XNRIE Tk
e Use the dot notation to access methods of an object
e date.getMonth: call the getMonth method of the date object

ARG tR 2
built-inXf %,
Date

Document

WG 1> LA

e document.getElementByld: call the getElementByld method of the document object

<html>

<body>

<p id="myDate"></p>

<p id="myYear"></p>

<p id="myMonth"></p>

<script>

var date = new Date;

var year = date.getFullYear();

var month = date.getMonth() + 1;
document.getElementByld("myDate").innerHTML = date,
document.getElementByld("myYear").innerHTML = year;
document.getElementByld("myMonth").innerHTML = month;

</script>
</bod§)/> var date = new Date;

</html> PRI FFEIRE (TR Z)D

Notes:

This Web code displays three paragraphs:
Full information of the current date
Current year
Current month

Fri Apr 16 2021 19:19:50 GMT+0800 (FErERTE])
2021
4

Date is a system provided object
document is a system provided object
var date = new Date; create a hew object
Read textbook to see why month needs
to add 1

27



The Web code can be rewritten as follows

e Note that the line of code

document.getElementByld("myDate").innerHTML = date;
IS broken down into two shorter lines of code

var x = document.getElementByld("myDate");

X.innerHTML = date;

Original Code

<html>

<body>

<p id="myDate"></p>

<p id="myYear"></p>

<p id="myMonth"></p>

<script>

var date = new Date;

var year = date.getFullYear();

var month = date.getMonth() + 1;
document.getElementByld("myDate").innerHTML = date;
document.getElementByld("myYear").innerHTML = year;

document.getElementByld("myMonth™).innerHTML = month;

</script>
</body>
</html>

<html>
<body> New Code

<p id="myDate"></p>

<p id="myYear"></p>

<p id="myMonth"></p>

<script>

var date = new Date;

var year = date.getFullYear();

var month = date.getMonth() + 1;

var x = document.getElementByld("myDate");
x.innerHTML = date;

var y = document.getElementByld("myYear");
y.innerHTML = year;

var z = document.getElementByld("myMonth");
z.innerHTML = month;

</script>

</body>

</html>

28
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