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1,792,000 1,240,866 529,918 69% 99%
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. davisyou@ntu.edu.tw

(02)33665008

. yutzuyen@ntu.edu.tw

 (02) 33665513
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+ TANet CDN vs. Google Global Cache
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Peering
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2025 Hpx & g

IPV4 &

“Yearly' Graph (1 Day Average) 2024 “Yearly' Graph (1 Day Average) 2025
£0.0 G 72.0 G
2 Z
S 45.06 8 54.0 G
3 &
g 006 § 36.0 G
n 15.0 6 “ 18.06
o @
0.0 6 0.0 G
Oct Mov Dec Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Oct MNow Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
Max Average Current Max Average Current
Edh 8% == ILEEH  59.6 Ghis (59.6%) 13.6 Gh/s (13.6%)  7296.0 Wb/s (7.3%) &ibxai2 = tEEH  71.4 Gbls (71.4%) 14.8 Gb/s (14.8%)  7406.2 Mb/s (7.4%)
HEEH == GIcEEHI  10.6 Gb/s(106%) 227100/ (2.3%) 13932 Mb/s (1.4%) ItEEE = &iF 25 8468.2 Mb/s (8.5%)  2408.6 Mb/s (2.4%)  1851.5 Mb/s (1.9%)
A B
IPv6 &
“Yearly' Graph (1 Day Average) 2024 “Yearly' Graph (1 Day Average) 2025
7.26 a 220671
B & :
g g 696 to
& (75}
E’_ E 4.6 G
o 4 236
@ B 006 '
Oct MNov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct . Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
Max Average Current. Max Average Current
b == 1LEES 702005 Mbis (7.0%) 7833 Mbis (0.5%) 3752 Mbis (0.4%) G1bEER == JLIEE4 8809.8 Mb/s (8.8%) |1107.5 Mb/s (1.1%) | 282.4 Mb/s (0.3%)
IEEESH == S1EEEHDE 23908 Mb/s (2.4%) 2428 Mu/s (0.2%)  277.9 Mbfs (0.3%) tEEE = SibTERE 2399.8 Mb/s (24%) 3184 Mb/s (0.3%)  164.2 Mb/s (0.2%)
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2024 i §,

“Yearly' Graph (1 Day Average)

2023

R = A
/Nn- B

T

Lo

IPV4 &

“Yearly' Graph (1 Day Average)

2024

80.0 G £0.0 G
£ B
S 60.0G 8 45.06
A @
5 40.0 G § 30.0 G
20,06 n 15.0 6
" o065 “ w6
Oct Mow Dec Jan Feb Mar Apr May  Jun Jul  Aug  Sep Oct Oct Mov Dec Jan Feb Mar Apr May  Jun Jul Aug Sep Oct
Max Awerage Current Max Average Current
Intexlet => IEEELE 734 Gb/s (73.4%) 10.1 Ghfs (10.1%) 14.2 Chis (1489 EEEE == IEEEH  59.6 Ghfs (50.6%) 13.6 Gh/s (13.6%) | 7296.0 Mb/s (7.3%)

EEE == InterMet  13.1 Gh/s (13.1%)

“Yearly' Graph (1 Day Average)

19387 Mids (2.0%)

2023

22981 Mb/s (2.3%)

EEH == G1cEEHI  10.6 Gb/s (10.6%;

IPV6 iz

4.8 G
3.6 06
2.4 G

Bits per Second

1.2 G UL

0.0 6

fpr Maw  Jun Jul

Oct Now Dec Jan Feh HMar Aug  Sep Oct
Max fwerage Current
SibEHE = {EEEHE 4541 2 Mbis (4.59%) 5162 Wikds (0.5%0) A21.2 Wikse (0.7%0
EEELH=> S1bE B 22423 Mz (229 15329 Mikds (0.2%) 22446 Wibds (0.2%)

Ho G

“Yearly' Graph (1 Day Average)

7.26
5.4 G
3.6 06

1.8 6

Bits per Second

0.06

Oct Mov Dec Jan Feb Mar  Apr

T271.0 1075 (2. 390

2024

May

Jun o Jul

1303.2 Mu/s (1.4%)

Aug  Sep Oct

Max
EibFEs == JEEEHR T020.5 Whis (7.0%)
L=EEH == GILFEEL 23998 Ib/s (2.4%)

Average
7833 Iib/z (0. 8%

Current

375.2 Mb/s (0.4%)

242.3 Mbfs (0.2%)

277.9 Mhb/s (0.3%)
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TANet CDN vs. Google Global Cache

T2 B
5 JECDNJE %5 (Google Global Cache ~ TANet) 27 48R3 BEFET 13803 Ay fa] ?
TANet CDN Google Global Cache
ASR9912 ASR9912
(% %) (% 3)
10G x 4
10G x 4

HPE HPE

DL360 Gen10 | | DL360 Genl0 Dell R740 Dell R740

Ho G 4 NTU



TANet CDN vs. Google Global Cache

TANet CDN

"Daily' Graph (5 Minute Average)

Bits per Second

28.0 M
21.0 1
4.0 M

7.0M

0.0 n

Google Global Cache

"Daily' Graph (5 Minute Average)

Bits per Second

6 § 10 12 14

16 18 20 22 0 2 4 6 8

TANet CDN => JEEE4:
JEEE 4 => TANet CDN:

Current
15.9 Mb/s (0.2%)
17.5 Mb/s (0.2%)

Max
25.5 Mb/s (0.3%)
26.3 Mb/s (0.3%)

Average
1848.7 kb/s (0.0%)
3320.7 kb/s (0.0%)

"Weekly' Graph (30 Minute Average)

GGC202=> ItEEH
tEEH = GGC2022

Max
6356.2 Mb/s (63.6%)
2782.4 Mb/s (27.8%)

Average Current
1803.7 Mb/s (18.0%)  6080.8 Mb/s (60.8%)
056.4 Mb/s (9.6%)  2782.4 Mb/s (27.8%)

"Weekly' Graph (30 Minute Avera%)
RK

PRHZR

TANet CDN => JEEE4:
tEE 4 = TANet CDN:

2601.7 kb/s (0.0%)
4044.8 kb/s (0.0%)

25.9 Mb/s (0.3%)
26.7 Mb/s (0.3%)

1642.6 kb/s (0.0%)
3146.6 kb/s (0.0%)

L A T 4 L 4

- GGC2022 => St EEH
EEEHE = GGC2022

9999.7 Mb/s (100.0%)

7373.5 Mb/s (73.7%)

MZ
R HE=R AR
28.0 M - : : . . : 10.0 G -
= H H H H H H =
5 i : i E i =
i H 5
[75] w
¢ 14.0 M £ 5.0 G el S R
o o
:g 7.0M "‘-‘: 256 -
® oom k ® 006
Sun Mon Tue Wed Thu Fri Sat Sun Sun Mon Tue Wed Thu Fri Sat Sun
Max Average Current Max Average Current

3348.0 Mb/s (33.5%)  5321.4 Mb/s (53.2%}'
1667.0 Mb/s (16.7%)  1915.2 Mb/s (19.2%)
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#815 URL

media.video.cloud.edu.tw

www.tanetcdn.edu.tw

stv.naer.edu.tw

pads.moe.edu.tw

www . edu . tw

www . moe . gov . tw

dept.moe.gov.tw

ws.moe.edu.tw

stvstreaming.naer.edu.tw

www. 1gps.ptc.edu. tw

roamingcenter.ndhu.edu.tw

s3.ilc.edu.tw

twbangga.moe.edu.tw

artshow.edu.tw

stti.moe.edu.tw

muse.moe.gov.tw

market.cloud.edu.tw

2025/10/27 4t

EEHISRTE

Tanet CONBRTSEE

EEi-Fun Learning

EE B REEEARANS

HERTRENSA

HEREHENSR

HEREHENSR

BRl=REAE

B0

BagyEs

BEEELIEEEER
TANetE G E R ED )

BB scratch3

ENEEESEREEERHEESE

MUSE KIRER

HEATE

17 (&4 E s TANet CDN

MAKERR

2823-01-

2823-89-

2824-04-

2824-85-

2824-10-

2024-18-

2024-18-

2024-18-

2024-07-

2024-11-

2024-10-

2025-03-

2024-11-

2025-06-

2025-06-

a1

06

22

20

14

14

14

14

31

14

14

13

25

06

06

2025-87-16

2025-07-17

i

2025-18-27,

2025-18-27,

2025-18-27,

2025-10-27,

2025-10-27,

2025-16-27,

2025-16-27,

2025-16-27,

2025-16-27,

2025-16-27,

2025-1e-27,

2025-1e-27,

2025-10-27,

2025-10-27,

2025-168-27,

2025-10-27,

2025-10-27,

14:00:00

14:00:00

14:00:00

14:00:00

14:00:00

14:00:60

14:00: 601

14:00: 601

14:00: 601

14:00: 601

14:00:01

14:00:01

14:00:01

14:00:04

14:00:85

14:00:09

14:00:09
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TANet CDN 2z_ £ %
(defmr 3l F73 =)

22 Cloudflare CDN i % 7}5 f¢ Reverse Proxy ¢ T#
¥ 4% Cloudflare z_ 1%/

» LA ReHGE
*mwﬁgﬁr@f%ﬁ'¢@@
x+ Z3k:d CDN p = 2 4 153 (Let’s Encrypt ~ Google)
x BBL &% 53R ~ﬁ%fﬁ®w@ﬁﬁm%

Certificate lifetimes - what to expect

2020 o
2026/3/15 > H3¥ it 200K
2026 2027/3/15 » BiEE 100K
2029/3/15 > ¥t 47K

days

2029 47

2027

days




TANet CDN 2z_ £ %
('&Pl?ﬂxﬁlﬁT H)

* 1% & WAF (Web Application Firewall) % =- & * 42

FOBE N PR G
+ Jw: 22 TANet IP 33 ¥ DNS(CDRS) » = % & =t IP
* }%7 *'LL % Z 3 & Internet 3 | PRI+ i Jp p (72 B WAF |7 i &

* i* k: bt % = g 2% Client Certificate Mutual
TLS (mTLS) & *4 ] kg IP » & w22 CDN PR B
R
%ﬁl&»- "‘Fﬁt*ﬁ WAF S S LI/ A TR e e

Z g MEAB A7y
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3.5 % JRIE
111~114 & f 7% % (& 53

114

WAR T oprEc 0.001/) B 0.07 /] BF 0.06 /| ¥ 0.1 /) p*
B Ege T apFfk  0.086 - FF  0.25 ) B 0.23 -] B 0.24 /| B
¥ 2 AT TopEe 0087 ) B 2.88 /) BF 2.23 /] p¥ 6.44 ) pF

Az aF 100% 100% 100% 100%
Fadk 9448% 100% 100% 100%
3 4nFHE AL
i 4R T 3opk i & 4 0.1} B+ -
BRADLT HPE R # 0 e
¢ g m%a:c & # 0 F:
T & F 100% 4
e S F4 4 100% Fy
FAR R Tiopik 0003 FF 083 )P 1010 P 118 pF
FALL 3T Rk 56.52% ~  100% 98% 98%
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4. ¥ & PRAR

+ 22 ¥ RIPE Atlas > Ik & & P PRF%
+ DNS Log ~ #¥x ~ 11
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Who is RIPE NCC ?

e iromet Numsers Reguiry o A J

AFRINIC 85

+ Regional Internet Registers § 7 IPv4 IPv6 fie %

%;\% s %[, 24 NTU



RIPE NCC

(Réseaux IP Européens Network Coordination Centre)

* Regional Internet Registry for
Europe, Middle East and parts of
Central Asia

* Non-profit, established in1992
* Provide training and e-learning

* Share our research on RIPE Labs -
you can also contribute!

* We develop Internet measurement
tools

%.@&% Lia Hestina | TWNOG 5 | 26 April 2024
\ .

%



RIPE Atlas > Zf & B & P PRF*

+ RIPE NCC's Internet Data Measurement System.
+ a global network of devices, that actively measure

Internet COHDECtiVitY. Global Indicators

Connected Probes (Total) 14,144
Global RIPE Atlas Network Coverage
HW probes connected 7787
‘ Include Connected? Include Disconnected? J» Show Country Distribution Laye
SW probes connected 5,442
Search ID, ASN, Country, IP, Prefix, ... v Anchors connected Q15

@
¢’ b ~
®
([}
.) "/‘\" ?).‘.%
A .4’('..‘;“.) ® e o
® (g ° ~ @
() ..'.‘ % b (.O (]
$ % o 0t GO0
?3{':""3. [ o‘e
@)%
S S
%: ° https://atlas.ripe.net/statistics/ NTU



RIPE Atlas  Zf 3 % & P PR 7%

LR R AS1659 & B2

Search ID, ASN, Cog
.:‘ 5 AS1659 (v4) (5)..

8 = ®NTU
® ® y °
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O ’ : .‘ .
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RIPE Atlas Device

Probe Anchor
+ Linux variants (Debian, + Virtual Machine
RedHat, OpenWrt, x+ Xx86_64-v2+ CPU
Raspberry) + 4 GB of RAM

+ 50 GB of Disk Storage

RIPE Atlas Probe V5

+ Anchor V3

%;% ~ %Z, 28

; e L RIPE NCC 2
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Measurement

B #,a T2 f - Probe i {7 £l
% * Credits % # ~ o gk—> ;\

Time Ailld W Comment Change Balance
M y c red its 2025-10-27 20:24:42  measurement Measurement: 134310815 Samples: 5 100 | 4,692,724
2025-10-27 20:24:09 measurement Measurement: 134309044 Samples: 2 -40 4,692,824
4 47 7 2 0 4 2025-10-27 20:24:09 measurement Measurement: 134309043 Samples: 2 -40 4,692,864
@ ’ _ ’ 2025-10-27 20:23:52 measurement Measurement: 134308172 Samples: 2 -40 4,692,904
Credit Balance
) 2025-10-27 20:23:52 measurement Measurement: 134308171 Samples: 2 -40 | 4,692,944
No credits used today -
2025-10-27 20:21:34 measurement Measurement: 134300892 Samples: 4 -80 4,692,984
2025-10-27 20:21:31 measurement Measurement: 134300755 Samples: 1 -20 4,693,064
2025-10-27 17:01:26 probe Probe ID: 7632 Anchor uptime 5x extra credit  [108,000 4,693,084
2025-10-27 17:01:26 probe Probe ID: 7632 Anchor host 5x extra credit 108,000 4,585,084

P L3558 E R

»

v—  Step 1: Definitions

Please select the type of measurement you want to create (you can add multiple).

N = NTU
L X )
. S



Traceroute for Probe 1012493 TraceRoute From US to Zﬁ\j(

Hop

IP Address
10.233.64.1
167.100.32.76
209.173.175.42
209.143.25.37
216.66.72.29
184.104.193.94
184.104.196.14

184.105.65.196

184.105.222.14
184.104.195.114
198.32.176.160

175.41.60.229

203.78.181.210

175.41.63.54

140.112.0.201

140.112.254.4

Reverse DNS

*

cpe-167-100-32-76.brightohio.net

lima-tsc-dia.cniteam.com

worth-core.bright.net

g0-38.corel.cmhl.he.net

100g20-74.corel.indl.he.net

100ge0-19.corel.stll.he.net

port-channell5.core3.mci3.he.net

port-channell4.core3.sjc2.he.net

port-channell2.core2.paol.he.net

public-peering-twgate.net

175-41-60-229.twgate-ip.twgate.net

203-78-181-210.twgate-ip.twgate.net

175-41-63-54.twgate-ip.twgate.net

core_wan_0201.cc.ntu.edu.tw

dns.ntu.edu.tw

ASN

397803
7106
7106

6939
6939
6939

6939

*

6939

6939

9505
9505
9505
17716

17716

RTT1

0.207 ms

1.063 ms

1.086 ms

4155 ms

3.975ms

10.367 ms

16.148 ms

20.873 ms

55.894 ms

56.266 ms

56.313 ms

180.136 ms

185.585 ms

181.973 ms

238.964 ms

186.502 ms

RTT2

0.086 ms

0.635 ms

1125 ms

4.37 ms

4.026 ms

10.362 ms

15.496 ms

21.046 ms

56.405 ms

56.02 ms

180.085 ms

1859 ms

181.142 ms

186.804 ms

187156 ms

RTT3

0.077 ms

0.832 ms

1.039 ms

4,635 ms

4.08 ms

15.508 ms

20934 ms

56.446 ms

5941 ms

180.005 ms

194.105 ms

180.88 ms

186.487 ms

186.384 ms



Measurement

+ Y FTIRIFp B TR T E P
+ Domain Monitor: ntu.edu.tw
« Kp 22 %Kiz 10 B Probe Bl 2 %

Probe 502 ASN (v4) ASN (v6) ;"ﬁ'“ Y v Time (UTC) Response Time RCODE
53324 202 7922 [/ us 2025-10-28 07:52:34 m NOERROR
53953 202 32890 (] us 2025-10-28 07:52:33 [N NOERROR
61997 202 37002 [ RE 202510-28 07:52:25 [EaOarl NOERROR
1010009 902 21738 ] 215527 [} us 202510-28 07:52:29 [EREREL NOERROR
1004374 202 8075 [} us 202510-28 07:52:28 LA NOERROR
54280 202 701 A 701 ] us 2025-10-28 07:52:34  [PARRELl NOERROR
51715 202 8758 [} CH 202510-28 075229 [PORt NOERROR
1009487 202 12322 [ FR 2025-10-28 06:52:38 m NOERROR
1008082 900 16276 [] FR 2025.10-28 07:52:28 m NOERROR
17020 202 5410 5410 ] FR 202510-28 07:52:32 [Tt NOERROR
S20 y 2 2 &
-7 >
¥ =g 3 o T R
F = e L] i~ o4
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<300ms: 5 >300ms: 0 No Reply: 86 No Report: 4 Total: 100

OpenFreeMap © OpenMapTiles Data from OpenStreetMap

OVERVIEW RESULTS DETAILS
+ ’ Result summary (latest, as of 2025-07-10 16:50:37
- UTC):
. Russia
@ Poccus .
Canada a0 10 probes reached their target.
S e

a ) 86 probes did not.

‘ L. . Nolnth ’

[ ) S . Atllantic Turkey . South'Korea .

S 0@ olcelan Pakistan PN ) 4 probes did not report (yet).

Saudi Arabia, " LSy
Mexico gl
< 7 o Min RTT: 75.737
Lol;nﬁbia
Feng 'Indonesh Papua/New
bery Cui @ Mean RTT: 214.9
() .
. South Africa Australia .
A Benti@

Slojuith = Slojuth New
Pacifilc Altllantilc “‘\r RIPE Néi‘jla'
O/cean Ojcean /‘I/\(J

a BB T, TANet ©8IT XD

6.06G

506

406

3.6

bits per second

2.06

1.06

8.0
10:00

B Inbound
W Outbound

TANet-LYBR(MX480) - Traffic - ae6 - to HE

TANet B 5 = &

12:00 15:00 16:00 18:00 20:00 22:00

Current: 6.03 G Average: 2.83 G Maximum
Current: 1.52 G Average: 1.13 G Maximum

@FOL

&~ v
»

Daily {1 Minute Average)



DNS Log 2. & & |4

= ”ﬁ?—*&’l‘ﬁ?‘;ﬁi’é’?—— Sy
« &% 33K &% Domain(RPZ) ~ #2 %
« B T X EANER ST *‘,5‘ Xk IP & 45
+ DNS Server  # J w4 47
+ & % K3k DNS Resolver
x+ 1= PIREAA L Domain f£%
«+ = PPREF x DDoS w#
x &= P PR E8 <% DNS Scan st &#
+ a.ntu.edu.tw b.ntu.edu.tw c.ntu.edu.tw ...
+ aa.ntu.edu.tw bb.ntu.edu.tw cc.ntu.edu.tw ....

* e o o

%;\% - )\gf, 33



DNS Log 7 %k ik 1/2

+ DNS Server Log
+ BIND & =7 ;¢
Logglng {
Channel query_log {
category queries { query log; }; };
12-Nov-2025 16:17:51 client @0x7a844802f348 140.112.3.82#43335
(www.ibm.com): query: www.ibm.com IN A + (163.28.16.14)
12-Nov-2025 16:17:51 client @0x7a843d2dd548 140.112.3.82#29300
(www.ibm.com): query: www.ibm.com IN AAAA + (163.28.16.14)
* 4% 2L
+ #2358 DNS Server »z i
* "5“)‘ 4 Query Domain » & j# "&,fr;’—Answer 2% . (F #pe dnstap H ©# fr48)
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Zone Power Supply (PEM) Components Receiving Power
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Zone 1 PEM 1 or3 - Fan Tray

« DPC slots 2 through 5
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