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2. FEAPIHEA 2.4 EEARIZSHRAS (IXP)

http://en.wikipedia.org/wiki/Internet_exchange point

An Internet exchange point (IX or IXP) is a physical infrastructure
through which Internet service providers (ISPs)

exchange Internet traffic between their networks (autonomous
systems).

IXPs reduce the portion of an ISP's traffic which must be delivered via
their upstream transit providers, thereby reducing the average per-bit
delivery cost of their service.

Furthermore, the increased number of paths learned through the IXP
improves routing efficiency and fault-tolerance.
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C ) WebSitePulse™ Live chat 1-888-WSPULSE ~ APlogin  SenUp c h WebSitePulse™ Live chat 1-888-WSPULSE ~ Alegin  SinUp
/ Tools Services Pricing Blog Tools Services Pricing Blog

Start Free Trial }»
« Back to Traceroute Test

Results

Host tested:

WebSitePulse Test Tools

Our test tools are easy to use and free. You can use them to check whether specific
components of your website or server are operating properly, and to find out what
your end-users are experiencing at any given time. This way, you can easily detect

See All Free Tools
www.hactcm.edu.cn

Testperformed from:  New York, NY

) WebsitePulse Test ...

any malfunctions and fix them immediately.

www

Website /
Webpage
Test Tools

Browser Full Page Test

allows you to gauge the load
time (initial and return visit) of
your website, analyze the results
and identify bottlenecks and get
recommendations on how to
improve your website
performance.

Website Test

verifies the server status,
downloads the full HTML
content and, measures the
response time of the tested
website.

Web Page Test

verifies the URL availability,
downloads the complete HTML
content, and measures the
download speed of each
component.

HTTP Headers Test

requests the entered URL,
retrieves the HTTP response
headers, verifies the HTTP
status codes and displays the
received response headers.

&) Fre

Tools from W...

B s e

Y

DNS / Blacklist
Test Tools

Hostname Test

verifies whether the DNS
records are correct, and checks
whether a domain or a hostname
is resolved to an IP address.

MX Record Lookup

performs an MX record lookup
for a specific e-mail address, and
returns a list with servers
responsible for delivering the
e-mail to that address.

NS Record Lookup

performs an NS record lookup
for a specific domain name, and
returns the Name Servers
responsible for the domain name
records.

SPF Lookup

does a query for the DNS
records and returns any
available SPF records for a given
domain name.

Reverse DNS

performs a reverse DNS lookup
for 5 specific IP address and

=

Service / Email
Test Tools

Server Test

verifies the availability and
measures the response time of
any TCP/UDP-based web service
connected to the Internet.

Email Validation Test

validates the syntax of the
entered email address, performs
2 DNS query for the domain, and
checks all SMTP servers listed in
the MX records.

Port Scan

scans some of the most popular
ports on the specified host.

SPF parser

lookupsif an IP is allowed from
the SPF record of a domain

Certificate Validation

download and validate a server's
certificate

P31 -1 EMERE-.

ik

Network
Test Tools

PING

checks if aweb host or IP
address is reachable across the
Internet by sending multiple
ICMP packets, and then
measures the time the packets
need between the monitoring
location to the host.

Traceroute

traces the route that UDP test
packets take from one web
destination to another.

TCP Traceroute

traces the route that TCP test
packets take from one web
destination to another.

WHOIS

determines the owner and/or
the administrator of adomain
name and provides contact
details.

IP / Network Lookup

does 3 WHOIS query to
determine the owner andfor the
sdministrator of an IP address or

Live Chat

Test performed at:

2022-02-20 17:17:04 (GMT +00:00)

Hop Hostname(IP)  Round-trip times
1 67.55.66.202 0639 ms

2 173.239.049 0.748 ms

3 173.239.0.25 1439 ms

4 209.200.52.1 1311ms

5 38.142.148.193 1508 ms

6 154543125 1502 ms

7 154.54.40.106 7118 ms

B 154547158 23293 ms 154.54.24.222
9 154.54.28.130 37.062 ms 154.54.28.70
10 1545430162 52,606 ms 154.54.29.222
11 154.54.42.77 £0822ms

12 154.54.44.86 118.771ms

13 1545425150 75832 ms 154.5442.102
14 38.88.196.186 234.542ms

15 1014.117.169 236422ms

14 . .

w7 5 5

18 10141122 242,089 ms

19 101411558 242.985ms

20 . .

21 o o

0.651ms

0.989 ms

1463 ms

2712 ms 173.239.28.17

1451 ms

1.337ms

7.151 ms 154.54.40.110

23.638 ms154.54.7.158

36837 ms

52512ms

60.800 ms

72446 ms

72.362 ms 154.54.25.150

233.653ms

232.757ms

101.4.118.213

242,180 ms

242.896ms

0.654 ms

1.023 ms

1.172ms

1.449 ms

1.465 ms

1.564 ms

7.003 ms

23.508 ms

36.645ms

52.545ms

60.796 ms

110.153 ms

72321 ms

233.520 ms

232.788 ms

245.914 ms

242.384 ms

Live Chat
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Statistics Customers. Con

» AMS-IX Statistics

v AMS-IX Statistics Total Traffic Statistics
Total Traffic
Live statistics showing total aggregate volume of all parties connected to AMS-IX.
GRX Traffic
MDX Traffic Downioad Weekly Volume Spreadsheet
I-IPX Traffic
NBIP Scrubbing Traffic Daily graph Weekly graph
sFlow

i nur
Historical Traffic

107
Realtime Stats (KPIs)

Routeserver Stats T
8T
Customers Only

7T

Bits per second
Bits per second

6T

2T

4T
20:00 00:00 04:00 0800 12:00 16:00 20:00 00:00 04:00 08:00 12:00  16:00

@ input W Output

Sun13-Feb  Mon 14-Feb  Tue 15-Feb  Wed 16-Feb  Thul7-Feb  FrilS-Feb  Sat19-Feb  Sun20-Feb
B input W Output

Peak In : 10,532 Tb/s Peak Out ¢ 10,562 Tb/s Peak In ;10,636 Tb/s Peak Out i 10.681 Tb/s
Average In : 7.705 Tb/s Average Out : 7.720 Tb/s Average In : 7.446 Tb/s Average Out : 7.464 Tb/s
Current In : 10,514 Tb/s Current Out : 10,553 Tb/s Current In : 10,366 Tb/s Current Out : 10,393 Tb/s
[updated: 20-Feb-2022 18:28:08 +0100] Copyright ® 2022 AMS-IX B.V. [updated: 20-Feb-2022 18:28:08 +0100] Copyright ® 2022 AMS-IX B.V.
Monthly graph Yearly graph
ur nr
o7 \l | L w wﬁ\‘w
1 ‘é sl g
M S J
g I g b=y i i
5 5 M WWMIp
a 77 a W
2 o :
5T
T
23-Jan 06-Feb Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb
@ Input W Output 0O Peak 5 Minute Input B Input
Peak In  : 10.985 Tb/s Peak Out  : 10.969 Tb/s I Peak 5 Minute Output W Output
Average In : 7.496 Tb/s Average Out : 7.506 Tb/s Peak In : 10.985 Tb/s Peak Out : 10.969 Tb/s
Current In : 9.945 Tb/s Current Out : 9.976 Tb/s Average In : 6.825 Tb/s Average Out : 6.823 Tb/s
lupdated: 20-Feb-2022 18:26:08 +0100] Copyright ® 2022 AMS-1X B.V. Current In :  7.644 Tb/s Current Out :  7.657 Tb/s

[updated: 20-Feb-2022 18:28:09 +0100] Copyright ® 2022 AMS-IX B.V.
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N\ DATAREPORTA

DIGITAL 2022: JULY GLOBAL STATSHOT REPORT

https://datareportal.com/reports/digital-2022-july-global-statshot



ESSENTIAL DIGITAL HEADLINES

OVERVIEW OF THE ADOPTION AND USE OF CONNECTED DEVICES AND SERVICES

TOTAL UNIQUE MOBILE INTERNET
POPULATION PHONE USERS USERS

A o4

GLOBAL OVERVIEW

ACTIVE SOCIAL
MEDIA USERS

798 5.34 5.03

BILLION BILLION BILLION
URBANISATION vs. POPULATION

57.0% 66.9% 63.1%

SOURCES: UNITED NATIONS; U.S. CENSUS BUREAU; GOVERNMENT BODIES; GSMA INTELLIGENCE; ITU; GWI; EUROSTAT; CNNIC; ARJII; CIA WORLD FACTBOCK; COMPANY ADVERTISING RESOURCES AND
EARNINGS REPORTS; OCDH; TECHRASA; KEPIOS ANALYSIS. ADVISORY: SOCIAL MEDIA USERS MAY NOT REPRESENT UNIQUE INDIVIDUALS. COMPARABILITY: SOURCE AND BASE CHAMNGES. THE U.M. REVISED
ITS POPULATION DATA SINCE OUR PREVIOUS REPORT, WHICH MAY AFFECT ALL VALUES THAT COMPARE DIGITAL ACTIVITY TO POPULATION, AND MAY RESULT IN APPARENT DECREASES IN DIGITAL ADOPTION.
HOWEVER, WE ADVISE CAUTION WHEN INTERPRETING ANY CHANGES IN THESE COMPARATIVE FIGURES, BECAUSE ANY SUCH CHANGE MAY BE SOLELY THE RESULT OF REVISIONS TO POPULATION DATA

4.70

vs. POPULATION

59.0%

gcr’% al ‘Hootsmte°



DIGITAL GROWTH ";ﬁ'

CHANGE IN THE USE OF CONNECTED DEVICES AND SERVICES OVER TIME

GLOBAL OVERVIEW

TOTAL UNIQUE MOBILE INTERNET ACTIVE SOCIAL
POPULATION PHONE USERS USERS MEDIA USERS

+0.8% +1.8% +3.7% +5.1%

YEAR-ON-YEAR CHANGE YEAR-ON-YEAR CHANGE YEAR-ON-YEAR CHANGE YEAR-ON-YEAR CHANGE

+66 MILLION +93 MILLION +178 MILLION +227 MILLION

SOURCES: UNITED MNATIONS; U.S. CENSUS BUREAU; GOVERNMENT BODIES; GSMA INTELLIGENCE; ITU; GWI; EUROSTAT; CNNIC; ARJII; CIA WORLD FACTBOOK; COMPANY ADVERTISING RESOURCES AND
EARNINGS REPORTS; OCDH; TECHRASA; KEPIOS ANALYSIS. ADVISORY: DUE TO COVID-19-RELATED DELAYS IN RESEARCH AMD REPORTING, FIGURES FOR INTERMNET USER GROWTH MAY UNDER-REPRESENT ure Hootsu I te@
ACTUAL TRENDS. SEE NOTES ON DATA FOR MORE DETAILS. SOCIAL MEDIA USERS MAY NOT REPRESENT UNIQUE INDIVIDUALS. COMPARABILITY: SOURCE AMD BASE CHANGES soc I



SHARE OF WEB TRAFFIC BY DEVICE ’1; o™

PERCENTAGE OF TOTAL WEB PAGES SERVED TO WEB BROWSERS RUNNING ON EACH KIND OF DEVICE

GLOBAL OVERVIEW

MOBILE LAPTOP AND TABLET OTHER
PHONES DESKTOP COMPUTERS DEVICES DEVICES

59.72%  37.98% 2.27% 0.03%

YEAR-ON-YEAR CHANGE YEAR-ON-YEAR CHANGE YEAR-ON-YEAR CHANGE YEAR-ON-YEAR CHANGE
+7.9% -9.4% -14.0% -62.5%
+437 BPS -395 BPS -37 BPS -5 BPS

SOURCE: STATCOUNTER. NOTES: FIGURES REPRESENT THE NUMBER OF WEB PAGES SERVED TO BROWSERS RUNNING OMN EACH TYPE OF DEVICE COMPARED WITH THE TOTAL NUMBER OF WEB PAGES SERVED
TO BROWSERS RUNNING ON ANY DEVICE IN JUNE 2022. PERCENTAGE CHANGE VALUES REPRESENT RELATIVE CHAMNGE (1.E. AN INCREASE OF 20% FROM A STARTING VALUE OF 50% WOULD EQUAL 60%, NOT are Hootsu I te0
70%). “BPS" VALUES REPRESENT BASIS POINTS, AND INDICATE THE ABSOLUTE CHANGE. FIGURES MAY NCT SUM TO 100% DUE TO ROUNDING soc I



INTERNET CONNECTION SPEEDS ";ﬁ'

MEDIAN SPEEDS AND LATENCY FOR MOBILE AND FIXED INTERNET CONNECTIONS

GLOBAL OVERVIEW
MEDIAN SPEED OF YEAR-ON-YEAR CHANGE IN MEDIAN SPEED OF YEAR-ON-YEAR CHANGE IN
MOBILE INTERNET MEDIAN SPEED OF MOBILE FIXED INTERNET MEDIAN SPEED OF FIXED

CONNECTIONS INTERNET CONNECTIONS CONNECTIONS INTERNET CONNECTIONS

DOWNLOAD (MBPS) DOWNLOAD DOWNILOAD (MBPS) DOWNLOAD
30.37 +25.2% 64.70 +28.9%
UPLOAD (MBPS) UPLOAD UPLOAD (MBPS) UPLOAD
8.60 +13.2% 27.74 +36.0%
LATENCY (MS) LATENCY LATENCY (MS) LATENCY

29 -3.3% 10 -9.1%

SOURCE: OOKLA. NOTE: FIGURES REPRESENT MEDIAN DOWNLOAD AND UPLOAD SPEEDS IN MEGARITS PER SECOND, AND MEDIAN CONNECTION LATENCY IN MILLISECONDS IN MAY 2022, TIP: A NEGATIVE

VALUE FOR YEAR-ON-YEAR CHANGE IN LATENCY REPRESENTS AN IMPROVEMENT, BECAUSE LOWER LATENCY SHOULD RESULT IN FASTER CONTENT DELIVERY. COMPARABILITY: FIGURES PUBLISHED IN PREVIOUS ure H t t ®
REPORTS IN THIS SERIES FEATURED MEAN CONNECTION SPEED VALUES, WHEREAS WE NOW FEATURE MEDIAN VALUES. CONSEQUENTLY, VALUES SHOWN HERE ARE NOT COMPARABLE WITH VALUES SHOWN I oo sul e
IN PREVIQUS REPORTS.



MEDIA CHANNELS USED FOR NEWS “t;ﬁ'

PERCENTAGE OF WORLDWIDE* SURVEY RESPONDENTS WHO SAY THAT THEY USE EACH MEDIUM TO ACCESS NEWS CONTENT

GLOBAL OVERVIEW

ONLINE TELEVISION SOCIAL MEDIA PHYSICAL BROADCAST
CHANNELS (BROADCAST & CABLE) (INC. MESSENGERS) PRINT MEDIA RADIO

82% 61% YA 23% 26%

FEMALE MALE FEMALE MALE FEMALE MALE FEMALE MALE FEMALE MALE

82% 82% 61% 61% 59% 54% 21% 26% 24% 29%

SOURCE: REUTERS INSTITUTE 2022 DIGITAL NEWS REPORT. VISIT DIGITALNEWSREPORT.ORG TO READ THE COMPLETE REPORT, NOTES: FIGURES REPRESENT THE FINDINGS OF AN ONLINE SURVEY OF OVER we
93,000 PEOPLE AGED 18 AND ABOVE IN 46 COUNTRIES AROUND THE WORLD. (*) BASED ON DATA FOR AVAILABLE COUNTRIES ONLY. NOTE THAT THE SURVEY DOES NOT INCLUDE RESPONDENTS IN MAINLAND H t ‘t ©
CHINA OR RUSSIA. COMPARABILITY: FIGURES REPRESENT BASIC AVERAGES [MEANS) ACROSS WORLDWIDE SURVEY RESPONDENTS, AND HAVE NOT BEEN WEIGHTED BY THE SIZE OF THE POPULATION CR BY are, oocsuite
THE NUMBER OF INTERNET USERS IN EACH COUNTRY. social
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BEKMPMEHATS, MR k" B K", BB CERT . R
SRR, S AR B R B IR S M K, B — s F A g,
KRR O ATBOAS . MRS/ KA ik & MR 7. fERL BT, MHLF
WA, OA R4 ™ Wiz MBI IR ARG, BRI, BYUE T E
R Er, EIRREA G ATRIR SRR, IRl . TR,
PIERBFRAGE R AV AR, SEH T — 2N B BIRB LRI, HELH
B ek Rt .

e AR, B R =AU A TR — R E AR SERY
BERE, HIRMIREEDRERRE, TR, BIX . Bk, BRI RGeS,
P BABIAR A — B2 A, RASNBCF I RS %, Bk
WK IR, HEshHY T, BBGR. Bl mathkRnE, (ke
LRI B KR, TR TR R AR AIEED 1. SR H2N
HE VA, TR AR IREE, SRR RN . ARRIBUE . ARRIEHE2 R
RH, RN . WSRO BT . BRKA, TR GBI &R AT
Mt PRI R B BhAE, AINSGATEILRIL . IS8T TUIT G5
Rl KR GRZRON T, RIFEERSHRER, Gl 358, H£Emi
FASl; WELTTMBEY K, SEARSHRRS, B “hERE" T80 “h
S UL T R, Bt A mEg, B, WArME AR A MK

76 PC EEM: HEBETANHE. Ei2ASBE% PC ( Personal Computer, T Ai+¥HAN ) £ EKR,
T BHEEKN: EETFI. FREREBHRRNEKM,
78 OA %% #5 Office Awtomation %4, RIAAHIMLES,

834 CNNIC 2 50 RFEEBRNERRIRFEIHRE
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5. i.l.%m’mggﬂg g&t ;IJU 5.1 IHENRMLELIENX

1T EN NERIEIHREN FARF—,
B e EBAVE N, :
n ITEVIMNEE2—LEEEZN. BN Tt8EVNESs.

» RERAITEINMNSEREREITEVFERElII—5ER, Bl ITTR
A—SRHEES,

o RRBE=ait&il, EICRMFEIRAYTR,
» SERRITEVIMERE BRI,
0 BHAFE ST ENINSIEIT T2 B S BB AL,
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5. i.l.%m’mggﬂg g&t %u 5.1 IHENRMLELIENX
B WAIEN :

= HENRE, RISSERCE RS AR S ATt SR e NS
&, BEBEABEETE, ENEIRIERS, WEBTRHR R NLBE
WROBIBAINE T, SRS S G R B R,

EAFAITE N,

o L ENFE B MR, OREE EETIRN, TIXLRR
IFEIFBRE—EEEN (B, SEMIETAURES) .

n XTI A SR G ST R B AIRORIE, Freess SR
I R,
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5. i.l.%*nmggﬂggsgu 5.2 HEBMLEHOVEFITE RIS %

LT EVINEB Z i35,

A LURLIN AiEDSE:

m ZIRMNEHERSEERIT DR,

m IZIRMNEHIERZE IR T,

» FSRIER PRI EEXAYRIEE,
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| 5.2 IRIRMILERME RS 2

5. ITRHMILERYZE

B E R R T2

ot

JTl]

=] {EACEIEkIEE
I g WAN BEALTEIJLITFAE, BEEIRITIERN
(Wide Area Network) (long haul network), =EEKMAIZERD .
I3 MAN "ERSEE—fe— " m, {FRIEEZY4 5~50
(Metropolitan Area Network) | 8B,
B LAN BIRER/NTEE (W01 ANEBEfR) . BERE
(Local Area Network) SIRIBE&E,
NESEINAN SEEITRN, K297 10 KA, BRIBFR AT
(Personal Area Network) AKX WPAN (Wireless PAN),
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5. 1T EHM4EERYEA! 5.3 IRIRPILE RO ERIE S 2

IR MEERE R T 12K

=] {EACEIEkIEE
N[ T ERR NI AZR R LAGE BRI LR, tBAJFR
(public network) ySYAANT
Z X JoEFERSS TERIEZ MRS LS,
(private network)
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5. T EHMLERIZER] 5.4 BAR

FRIERE P AR BEELNAIMNZS : 2 A AN (Access Network)
n NFRAZS NN E AN,
n AFSAPIEAERK,

m SCRR ERUZZRE ISP PrBRIMNE, BRAFEREEMEvZ LRSS, A ER
BXPRYINZEB T

s ENETAHPRRSEIAM ISP BUSE— 1 I8HEE (BARDLRIRHEES) 2/
HY—HRpY S,

n NEBFASEEE, REEAMEERETBEM.
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5. T EHMLERIZER] 5.4 BAR

FARIER AR BERMAIMZS . B2 AR AN (Access Network)
n EANMBIEADLINEE:

0 R (EBEIEL) B

o FEFEEN

o YL EHERLE (BLREEAEELS)

0 REEA

o TIEAN
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PEREIRHT:
iz

+HH- P

EY

SItE
ASIE
ATSE B AR
{TIRASERTT
SRS

JFIERERaIR
2=
&
MR
IS
aly IR R
ST EESHHF

T E 2 RAAAR BB EBE / Bulbéde / 13938213680 / http://

network.xg.hactcm.edu.cn



Hefats




6. ITRHIMLERITERE

B2 AI—MEREEIT.

FENEHIEREEERR, MR NEIEER (data rate) gy LUIFR
BB/ bit/s, Bk kbit/s. Mbit/s.

IR RIS TE R IR AR RIR

Gbit/s &,
m g0 4 x 100 bit/s BIEIEZERRICI 40 Gbit/s,

K(

JESLlRs{ TIRER,

R E 2 R R B / Bilge / 13938213680 / http://netwo

2 (bit rate),

rk.xg.hactcm.edu.cn
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6. iTEHIRILERYTERE 6.2

- ENMESRAENTHEREE.
Snlay - BERY (ERTFHE. JEEE. SHE) .
- REERFEENESIFEeEIRIZEENTEEE (SBHE) .

- RSP EEESE IR, RS
Dpod  EFESETE EERE
- E(IRRESIERAYE bit/s,

- WESEER.
- —FRIBEHEIER “WE" R, HFEERN "RRSIEE" HEs.
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6. iTEHIRILERYTERE 2%

ait

ERT8)4h CESAVEEDRE

ks

SEHIEATIEE.

1 us

——

W
1Mb/s

1 0 1 0 1 7| HE

=D 108 LSS

WA
4Mb/s

0.25 ps

filifihalalalals o

ARjRNRRERRRRERE UL

B 4 x 106 NELKS
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6. 1T RN MILZAYERE 6.3 FILE

HitsE(throughput) ZEEABRNEIRZE WS (8vEE. #H) /Y
SCPREUEE,

TS RLEMATXIULE R PRIMNRE— s, LUERESLR -
BEaZ aiEEREIEIT NG,

2 MEEHY T B Bk M S HIERE R ZRHIBR L,
n SEIRRZEX LIR(E,
n FJRERINTEIERR, EE MNEEIZ!

B P M ERIF 2B IR .
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6. ITRHIMLERITERE

6.3 HIiE

R Tooem BHIENZE !

s FEUAEERD: kb/s (103 b/s)
m JREEIEERD: Mb/s (106 b/s)
m SRS Gb/s (10° b/s)
s KEUEER: Tb/s (107 b/s)
EIEEFHRVEN:

s TFHEM: kB/s (103 B/s)
m JkFTER: MB/s (106 B/s)
s EFPEW: GB/s (10° B/s)
n XKFPER: TB/s (10 B/s)

kbps
Mbps
Gbps
Tbps

kBps
MBps
GBps
TBps
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1 (EEEESE - [ ®
IR EWO) EEW)
R 15 WALSiEE BN A FEEE BS

CPU i .
MWJWIM o Wi-Fi Intel(R) Dual Band Wireless-AC 8260
FitE 500 Mbps

HTF

4.8/7.9 GB (61%)

Hif 0 (D)

o ~ |
1(C: \ f |
e AN A

AT 249 I J - [
LA | \ |
VirtualBox Host-Only Network | \ | |
ZE 0 2l 0 Kbps | \ |

| \f
LA | \| ||
WMware Network Adapter VMnet1 | |
EiE 0 =i 0 Kbps | | 200 Mbps

LA | l
WMware Network Adapter VMnet8 | ||
FE 0 B2l 0 Kbps | |

Wi-Fi |

[f'ﬁ""'l WLAN M [
L || =S 0 B 0 Kbps /| \ |
GPU O 1\ | '||
Intel(R) HD Graphics 530 / \ J l
o b 2% _//\ J.' L N P e i e e S I'|I
B0% 0
i EEEEH WLAN
‘0 Kbps SSID: OpenBSD-5G
.;ﬂ: P A 80211ac \§%7 -|-|-|--l-“7 Euis 7
. Pud Hk: 172.19.100.57 I ﬁ
0 Kbps Pub itk feB0:f591:750:c35:c01e%17 = m d E °
BEEEE: djﬂ]

) mBEED) | © TFERLs
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6. HEIHPILEROTEAE oom

HJRE (delaygklatency) BIEEHE (—MNMREEDH, TFEELT) M
Pzt (BlkiEs) BY—umiBIXE]m—imPrasAYRTIE,

n [ERIFE EEAIMREEIT.

s FEERE R MIARUIER, 1REE,

/
/

B EHIRTEB U ERDER, 7Rl ARIRATRE, (SHEETE. ALIERY
SE. HEPABTRE,
n SETRE = RIXRTRE + (ERBRATHE + ACIRATAE + HEBARTRE
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6. HEIHPILEROTEAE com

RIERFHE (transmission delay) : {E4AT3E
n 2 FHE IS AEE A IXEIEIFT R 2 /YA 8],

. @g)ﬁmf)\ﬁ@ﬁ%ﬂ]ﬁﬁ@%—ﬁ\tlﬁ%%fh Nz MpER e — 1 S ARIE T
=HIATIEL,

FHENH<E (b)
KIXIRZR (b/s)

RIERTIE =
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6. HEIHPILEROTEAE com

fERBATSE (propagation delay)
BRI ETREEE R —ENER Mo ZHIATIE,

SERE (K)
SSTEEE EAERER (/)

GHEETEE =
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6. HEIHPILEROTEAE oom

fEIBATZE (propagation delay)
s ERR A EEFEEEE—EhEERE M ZRIATE,
n FBEELREIRRER:

o BRET(EINEBEREREI IR =3.0 x 10> km/s
0 fAZER 4 PRV EIBIRERL] = 2.3 x 10> km/s
0 FEA PRV ERRIRERL] = 2.0 x 105km/s
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AEESIEENES SR LRAR,

+ REFFEREENIRRAEHIAIZET, SIEREENRKE (85

SEEREER) REEHTXRE.

- (ERERTIEN R EEYRRINBRERISIESN £, MSESHAE

BRTLK, ESEIEIERMIT, EREITIEMA,
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6. HEIHPILEROTEAE oo

QMFEBRTIE
n 2EHEE BREEREI S HIT 2 ERH TERYATE,

m BlE0, ENSEISHEEEDTENEEE. MoEHPREEES . #HITE
ey, SHESHLIH TEAS I, HFEE—ERRTE.,

HEBARTZE
» EHER A TAIERT, HEPARYRTIE],

s DEEERZIIRESE, FESTHNIBHEBATHTHIN, BHEE
ek aEE, FEHARBRRLINIPSEEA, XTIER, 74H
T EHINSFIFALIE,
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SHE = ZERJE + (EHERIEE + &b

IHJFE + HEPARIZE

MSZERIPILE (R T ARIZERIRILE.
. ERLERT, —MEEE, TR ETREE TS
R (EARIREAIRILE,
. WS, EREET, RERB—RESESIE, KR
IS,



MY FRATRE = ERIHE A —1F

RiZNER A RER B ZixEiE

EXE~E ERIERRFERIXAIIE el e S
S IBRIFEFNHERARIZE (BMERBTIEE) (EHERIZE




103

6. T EIHMLEAO LSS

HRETREaii | R EIT IR T saiEstE,

m EISHYATRE T BEAR N AR A AT N RN AR IR E.,

» SIETFHITHERTMN AR IR A& LB AR E A UmHI AT AL
s REEREERISEEFRHIITE, RS2 7 oA,

BIRERSEERA = EHEAIEE x 75

(&) BE (EEKE)

il

HE B8

e
(SE&EmR) RIS —R=OEE
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6. iHEH MRt AL

FIRASERTT (Round-Trip Time)

n RTRNRIERSREEET IR, EIAX S WEISRBERBSAVERA (RS EIT
HIEED EREBEIRIA) . R HRYAYE.

EIREIE RTT = 452 A 5 B RYEHEAIAE t,
+ Z5.3 B S IRFNHEPARIEE toqe
+ &= B ZIERJIE trg
+ &= B F A RUEHBRIEE t,
= 2 x (GHEAYEE tp
+ £5R B S IRFNHEPARIEE toqe
+ £5,R B RIERIEE to
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Guest

smoke e

A Root Name Server System

b.root-servers.net c.root-servers.net

Gz a.root-servers.net
©O+P Managed
vice latency 10m
O+P Home
P
a.rook-servers.net
b.rool-servers.net
o 4 o 4
16:00 08200 10:00 12700 15700 16:00 08100 10°00 2i00 14700 16100
197.3 B median RTT from UPC F 12.5 ms av md 0.0 % av ls 100.9 us av sd 124.3 am/as
-nan am/as

seconds.
seconds.
Seconds.

c.root-servers.net “osz00 10:00 12:00
W median RTT from UPC F 11.7 ms av md 0.0 % av lS 363.3 us av sd 32.3 am/as W median RTT from UPC F 19.0 ms av md 0.0 % av ls 96.3 us av sd am/as
d root-servers net O median RTT from Swisscom F -nan s av md -nan % av ls 0.0 s avsd -nan am/as O median RTT from Swisscom F -nan s av md -nan % av ls 0.0 s avsd -nan am/as O median RTT from Swisscom F -nan s av md -nan % av ls 0.0 s av sd
O median RTT from Switch F -nan s avmd  -nen%avls 0.0 savsd -nan an/as O median RTT from Switch F -nan s avmd  -nen%avls 0.0 savsd -nan anm/as O medion RTT from Switch F -nan s avmd -nan%avls 0.0 savsd -nan amfas
B nedian RTT from Swisscon F -nan s avmd  -nan % avls 0.0 savsd -nan an/as B nedian RTT from Swisscon F -nan s avmd  -nan %avls 0.0 savsd -nan an/as B median RTT from Swisscom F -nan s avmd  -nan % av ls 0.0 s avsd -nan an/as
B nedian RTT from INITT F -nan s avmd  -nan % av ls 0 savsd -nan am/as B nedian RTT from INIT7 F -nan s avmd -nan%avls 0.0 savsd -nan am/as B median RTT from INIT7 F nan savmd nan%avls 0.0 savsd -nan anfas
O median RTT from GGA F -nan s av md -nan % av ls 0.0 s av sd -nan O median RTT from GGA F -nan s av md -nan % av ls 0.0 s av sd -nan am/as O median RTT from GGA F -nan s av md -nan % av ls 0.0 s av sd -nan am/as
ICMP Echo Pings (56 Bytes) Sun Feb 20 17:38:19 2022 CET ICMP Echo Pings (56 Bytes) Sun Feb 20 17:38:19 2022 CET ICMP Echo Pings (56 Bytes) Sun Feb 20 17:38:19 2022 CET
i.root-servers net
.root-servers.net e.root-servers.net f.root-servers.net
jroot-servers net 4am e
k root-servers.net
im
Lroot-servers. net i
v v "
m.rook-servers.net 2 2 2
S g 2= I
ML gef S @ @ <@
Mutti Target Graph; .
VoipGateway 1=
o 4 o 4
12:00 08:00 le:08 12:00 14:00 16:00 08:00 10:00 12:00 14:00 16:00
B nedian 2.7 ms av nd an/as B nedian RTT from UPC F 2.7 ms av nd 0.0 % av ls 144.0 us av sd 18,5 an/as B median RTT from URC F 2.5 ms av md 0.0 % av ls 137 3 us av sd 13.6  an/as
O median s av md an/as O median RTT from Swisscom F -nan s avmd  -nan % av ls b sd  -nan  am/as O median RTT from Swisscom F -nan s av md  -nan % av s B v sd  -nan an/as
O median s av md am/as O median RTT from Switch F -nan s av md -nan % av ls 0.0 s avsd -nan am/as 0O median RTT from Switch F -nan s av md -nan % av ls ll.ﬂ 5 av sﬂ -nan am/as
B median s av m b an/as B median RTT from Swisscom P -nan s avmd  -nen Savls 0.0 savsd -nan amfas B medien RTT from Swisscom F -nan s av m -nan % av ls savsd -nan am/as
B nedian s av nd 0.0 an/as B nedian RTT from INITT F cnan s avmd -nan %avls 0.0 savsd -nan  an/as B median RTT from INIT7 F -nan s avmd  -nan%avls 0.8 savsd -nan  an/as
O median savmd -nan%avls 0.0 savsd -nan am/as O median RTT from GGA F -nan s avmd -nan %avls 0.0 savsd -nan am/as O median RTT from GGA F nan s avmd nan%avls 0.0 savsd -nan anfas
ICMP Echo Pings (56 Bytes) Sun Feb 20 17:38:19 2022 CET ICMP Echo Pings (56 Bytes) Sun Feb 20 17:38:19 2022 CET ICMP Echo Pings (56 Bytes) Sun Feb 20 17:38:

i.root-servers.net j.root-servers.net

.root-servers.net
20 m
0 W=
e m
2m
FLIY
(] (] o 4
15:00 08:00 10:60 12:00 12:00 15-00 08:60 10:00 12:00 14260 16:60
1.2 B median RTT from UPC F 11.7 ms av md 6.00% av s 349.5 us av sd  33.5 am/as
an/as

Seconds

seconds
seconds

"e8:00 10:60 12:00

I median RTT from UPC F 12.6 ms av md 6.0 % av l§ 96.8 us av sd 138.0 am/as B median RTT from UPC F 19.7 ms av md 8.3 % av ls 16.4 ms av sd am/as
O median RTT from Swisscom F -nan s av md -nan % av ls 0.0 s avsd -nan  am/as O median RTT from Swisscom F -nan s av md -nan % av ls 0.0 s avsd -nan  am/as O median RTT from Swisscom F -nan s av md -nan % av ls 0.0 savsd -nan

O median RTT from Switch F -nan s av md -nan % av ls 0.0 s avsd -nan am/as O median RTT from Switch F -nan s av md -nan % av ls 0.0 s avsd -nan am/as O median RTT from Switch F -nan s av md -nan % av ls 0.0 savsd -nan am/as

B median RTT from Swisscom £ -nan s av md -nan % av Us 8.0 s avsd -nan  am/as W median RTT from Swisscom £ -nan s av md -nan % av Us 8.0 s avsd -nan  am/as M median RTT from Swisscom F -nan s av md -nan % av Ls 8.0 s avsd -nan amfas

M median RTT from INIT? F -nan s av md -nan % av ls 6.0 s avsd -nan  am/as B median RTT from INIT? F -nan s av md -nan % av ls 6.0 s avsd -nan  am/as B median RTT from INIT? F -nan s av md -nan % av ls 8.0 s avsd -nan amfas

O median RTT from GGA -nan s av md -nan % av ls 0.0 s avsd an/as O median RTT from GGA -nan s av md -nan % av ls 0.0 s avsd -nan  am/as O median RTT from GGA -nan s av md -nan % av ls 0.0 s av s -nan  am/as
ICHMP Echo Pings (56 Bytesl Sun Feb 20 17 38 19 2a22 CET ICHP Echo Pings (56 Bytesl Sun Feb 20 17:38:19 2022 CET ICMP Eche Pings (56 Bytesl Sun Feb 20 17:38:19 2022 CET

m.root-servers.net

k.root-servers.net 1.root-servers.net
2
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6.7 FIFE=

[SiEFIA=E

- REEEEDZJ LA
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6. i EIHPILEAOIEAE o7

SEEENABERIBANT, 1585 IR E B REuEE,
m 5% Dy RAMEZTZHITHIAIIE, D FRMEESRIHIATRE,
s WEESHMRESE T, ILA MERIEERIIERR D # Dy [BRIXER:

DO
D = U U ERERIFIFER, HIEE0Z)12a.
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6. i EIHPILEAOIEAE o7

BF3ED
A

> FIlHZHEU
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6. ITRHMILEAYTERE 6.8 THEEE

Z=H

XIRILERITEREITA ,
21 EFEaHER,
EKHRERNRFICIE.

Al fE A EE
AHER AJ4EA
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7. i'I'%melZ%EI’:‘MZIS%?E*@ 7.1 i RIS RN

BT IHEIE:
s Stepl: REBEITEVREIRBERIERHEITEGE (activate)
m Step?: SRS EEREIERITTEL,
m Step3: RIAFHEITTEVIRERIEIRTEIESTTIL, BEMEBELER.
m Stepd: RIXEIEITEN PRI AEAERWETE LT SV R E S T 1R

FEEUERES.
m StepS ! MERA TR TEIERIL (SUHEI) 4R, mERfMSzUeIR T
ERILTE,

m Step6: WHIMAUEIRERMEINEN, MEIREIXER. EEEKX, M
PENERINESES, LURESHEEIXIER.
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7. i'I'%mWZ%EI?MZIS?éEW 7.1 i RIS RN

HEBENR MTENRFNSEE TS 1T, X iE" =E=
=509,

"R PIREAMESME, LU AE TR/ NIEERERE, MmiXEdR/)
N B ERIaR LA 2 T I AR,

19745, BMRBEIEfM S {iED BN A ERRF MBIRREIISNA
(System Network Architecture)
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7. i'l'%m:ngﬂgﬁsgﬁw 7.1 i RS RN

H B8 I BRI MR R 451

m AERY(de jure)HrinE © ARG EIEEASEZRILOSI/RM  (Open
Systems Interconnection Reference Model) , {Bi&E1EEIMmIHHNAT,

==L FAY(de facto) EfrineE: EHiEHIN/ BEAN BRI, NEZ /LB

X, TCP/IP (Transmission Control Protocol/Internet Protocol) , IW#E

RS VB IZHIN A,

[1nl
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7.2 XSRS BIR

LT ENESE

AR SR SIR S TS

=TI HINLN

n IXECINIBEFEAE 1 P ErISziLUR B XAEZE e (RE280

m PRI (Network Protocol), TEFRATNY, =/ TN -RRISHEAHRME

FRIER) .
MHININ. FRAEELIRE,
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7. i.l.%*nmggﬂgwgﬁw 7.2 iSRS ER

2 MY (Network Protocol), TEFRAMINY, RE i TREFRIEIER T
MEESZAYELNN, FrETeI%E,

NEEINTFEEB=1E=HE/N
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