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https EE AL FRE

+ https://www.philo.ntu.edu.tw/
» NZERR

v O] Elements  Console  Sources  Metwork  Performance  Memory  Application  # @14a282 f : X
[ ® @ top * & | Flter Default levels o
Issues detected. The new |ssues tab displays information about deprecations, breaking changes and other potential problems. | Goto [ssues | X

JQMIGRATE: Migrate 1s installed, wersion 1.4.1 jquery-migrate.min.jsfwver=1.4.1;:2

Mixed Conternt: The page at 'https: s fwww.philo.ntu.edu.tws/' was loaded owver HTTPS, but requested (indexizl

an insecure image 'hitp:/fwww.philo.ntu.edu.tws/wp-content fuploads /2819781 /SF6%I6%EERE 758 BYE9%E 9% & P A D%E S%E9%
BD%E 6%E AN ASSE BYE 1N AE%E 8Y 85N OO%E SHE %A -3@@x199,. jpg'. This content should also be served over HTTPS.

Mixed Conternt: The page at 'https: s fwww.philo.ntu.edu.tws/' was loaded owver HTTPS, but requested (indexizl

an insecure image 'hitp: /148,112,146, 5 /wp-content fuploads F2@18/ @9/ PHS 2708602, jpg'. This content should
also be serwved owver HTTPS.
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+ PinglnfoView v2.10 - Ping monitor utility
+ https://www.nirsoft.net/utils/multiple_ping_tool.ntml

|

Internet . Firewall




PinglnfoView

« ESIZE|P

B Ping Options

Addresses list ko ping:

140,112,254, 4
140.112.2.2
140.112.3.126

oz e RNAYNEEZE Server

140,112.0,34 e 1
140,112.0,70 % gﬁ
192,192 61.52 TraceROUte Bl
192,192 61,56
203, 160,226,133
203, 160,226,255
211,79,49,25
211,22.226.202
8.5.6.5
168.95.1.1

Fing Tirmeout {in ms): 1000 i Fing Size (in bytes):
Fing again every... 10 seconds

Remember addresses lisk

|:| Use IP-Host Description format
[]start pinging immediately without displaying this dialog-bo
[Jresolse host name to I address on every ping

|:| Use IP Opkions: Time ToLive: 64 Don't Fragment

‘window Title:

Cancel




inglnfoView

IP Address Last Failed On Max Consecutive Failed Time  Average Ping Time % Failed Failed Co... Consecu
140112.254 4 0 0% 0

140112.2.2 1 0% o]

1401123126 1 0% o]

140112.0170 2 0% 0

1401120206 2020/12/29 £ 04:59:32 202041 2/29 £ 04:59:32 2 011% 4} &
140112.0.34 2020/12/29 £ 04:59:32 2020412729 £ 04:59:32 3 011% [+} &
140112.070 2020012729 £ 04:59:21 2020012729 £ 04:59:21 3 0.09% 5 5
192.192.61.82 2020/12/29 L5 04:59:21 2020/ 2/29 b9 04.59:21 3 0.09% 5 3
192.192.61.86 2020012729 L5 04:59:21 2020012429 L4 04:59:21 4 0.07% 4 4
203160226133 2020/12/29 £ 04:59:21 2020412729 5 04:59:21 5 0.09% 5 5
203160226233 2020/12/29 BoF 04:59:32  2020/12/29 £ 04:59:32 5 013% 7 &
211.79.49.25 2020012729 £ 04:59:21 2020012729 £ 04:59:21 268 0.09% 5 5
211.22.226.202 2020/12/29 L5 04:59:21 2020/ 2/29 b9 04.59:21 5 011% 5] 3
ERRR] 2020/12/29 b 04:50:32 20201 2,29 £ 04:59:32 2 011% 5] 5]
1889511 2020/12/29 £ 04:59:32 2020412729 £ 04:59:32 011% [+} &
£

Sent On Reply IP Address Ping Time Ping TTL Ping Status Pings Count
@ 2020012729 £ 05:00:02 140112.0206 1 252 Succeeded 1

@ 2020/M2/29 £ 04:50:52 140.112.0.206 1 252 Succeeded 1

@ 2020/M2/29 FF 04:50:42 140.112.0.206 1 252 Succeeded 1

@ 202012429 £ 04593 Request Timeout 1

@ 202012429 £ 04:59:20 Request Timeout 1

@ 202001 2/29 £ 4:59:09 Request Timeout 1

@ 2020/M2/29 FF 04:.5858 Request Timeout 1

@ 2020/M2/29 FF 04:5847 Request Timeout 1

@ 202001229 £ 45836 Request Timeout 1

@ 202012429 £ 45826 1401120206 9 252 Succesded 1

@ 202001 2/29 £ 45815 140112.0206 7 252 Succeeded 1

@ 2020/M2/29 £ 045804 140.112.0.206 252 Succeeded 1

10



PinglnfoView

+ Add to log file

B Advanced Options >
Mazimunn number of concurrent pings: 500
Sound tvpe on Failed pings: |InF|:|rmati|:|n Beep | | Sound Test

CiwindowsiMedialbada, waw

[ ]Execute the following command on Failed ping:

You can use the Following variables inside the Failed command:

“Hosthamess SelPAddress: SeReplyIPAddress3e eDescription® %eSucceedCountds <FailedCountss
YaLastPingStatuss “sLastPingTime®s %LastPingTTL%: %lastSucceedOns elLastFailedOnds

Mumber of consecutive Failed pings ta trigaer the Failed cammand)sound alert:

Sound bype on succeeded pings: Plary \Way MP3 File || Sound Tesk

|C:'I,Winduws'l,Media'l,WindDws Mokify |
Mumber of consecutive succeeded pings ko trigger the success sound alert: |:|

add the ping results into the Following log file:

|I|:u;| ek |

Comma Delimited Text File | |Log all pings

11



logixt =

020712728
2020712728
2020712728
2020712728
2020712728
2020712728
2020712728
2020712728
2020712728
2020712728
2020712728
2020712728
2020712728
2020712728
2020712728
2020712728
2020712728
2020712728
2020712728
2020712728
2020712728
2020712728
2020712728
2020712728
2020712728

At A AAA A A AAA A A
AR

05
05
05

05:
05
05
05
05
05

05:
05:
05
05
05
05
05
05
05:

05
05
05
05

55

55

5%

S5
S5

PinglnfoView

212,140
95
S5
212,140
S5
S5
S5

12,140
12,140

12,140
12,140
12,203

212,203
S5
95
112,211
S5
S5
S5
S5
S5
S5

12,1892
12,140

12,8.8
12,168
12,192
12,211
22,140
22,140

122,140
S5
S5
122,203
S5
S5

22,203
22,140

22,140

112,
112,
112,
112,
112,
12,
160,
.160.
C1R2.
112,

2.2,140.112.2.2,,140.112.2.2,1, 5%, Succeeded, 1
254.4,140.112.254.4,,140.112.254.4,1,5%, Succeeded, 1
0.206,140.112.0.206,,140.112.0.206,0,254 ,Succeeded, 1
0.34,140.112.0.34,,140.112.0.34,0,62, Succeeded, 1
0.170,140.112.0.170,,140.112.0.170,0,253, Succeeded, 1
0.70,140.112.0.70,,140.112.0.70,0,253 Succesded, ]
226.133,203.160.226.133,,203.160.226.133,0,62, Succeeded, 1
226.233,203.160.226.233,,203.160.226.233,0,62, Succesded, 1
61.82,1%2.1%92.61.82,,1%2.192.61.82,1,252, Succeeded, 1
3.126,140.112.3.126,,140.112.3.126,2,252, Succeeded, 1

.22.226.202,211.22.226.202,,211.22.226.202,0,62,Succeeded, 1

BB,
9501

C1R2,

8.8.8.8,,8.8.8.8,0,120,Succeeded, 1
J1,168.95.1.1,,168.95.1.1,0,247 , Succeeded, 1
61.86,122.192.61.86,,1%92.192.61.86,2,25],Succeeded, 1

J79.4%9.25,211.79.4%.25,,211.7%.4%.25,%,253  Succesded, ]

112,
112,
112,
160,
112,
160,
12,

0.70,140.112.0.70,,140.112.0.70,0,253 , Succesded, 1
2.2,140.112.2.2,,140.112.2.2,1,5%, Succeeded, 1
0.206,140.112.0.206,,140.112.0.206,0,254, Succeeded, 1
226.233,203.160.226.233,,203.160.226.233,0,62, Succeeded, 1
0.170,140.112.0.170,,140.112.0.170,0,253, Succeeded, 1
226.133,203.160.226.133,,203.160.226.133,0,62, Succeeded, 1
3.126,140.112.3.126,,140.112.3.126,1,252 , Succeeded, 1

22,211.22.226.202,211.22.226.202,,211.22.226.202,0,62,Succeeded, 1
22,192.192.61.82,1%2.192.61.82,,1%2.192.61.82,1,252 Succesded, ]
22,140.112.254.4,140.112.254.4,,140.112.254.4,1,5%, Succeeded, 1

12



ACTIVE + ACTIVE
LAYER2



Ether Channel/Port Link
Aggregation/LACP/Teaming/Bundle

+ Protocol
+ PAgP(Port Aggregation Protocol): Cisco proprietary

+ Link Aggregation Control Protocol(LACP): IEEE
802.3ad standard

+ NO protocol

+ Bundle Interface
x Access Mode
x Route Mode

* PR

+ 4R F% H 2 or Dark Fiber
x AR EHE A/ IMEE]

14



active

channel-group x mode

+x Enable LACP unconditionally
x fEECEN— Link B, #5X% up.

passive

+x Enable LACP only if a LACP device is detected

+x Enable PAgP only if a PAgP device is detected
x WA B2 Cisco axffi

desirable
+x Enable PAgP unconditionally

* A E B 2 Cisco B ffg

« Static. Wl A HRAE N (EE(T{r] protocol)
+ E HRNSE ke Server.
B E>—15% Link B, A DL up.

15



Ether Channel/Port Link Aggregation

x 29608S 2 FE
interface TenGigabitEthernetl1/0/1
switchport mode access
channel-group 4 mode on

interface TenGigabitEthernetl1/0/2
switchport mode access
channel-group 4 mode on

interface Port-channel4
switchport mode access

16
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Load Balance
N e e
Hash /& 5 )4
src-mixed-ip-port - AR IPEAPort#E1 T hashyE & A 72 A & s AT
dst-mixed-ip-port
src-dst-mixed-ip-port

src-dst-ip Src XOR Dst IP Addr - #&:z52%¢ [
src-dst-mac Src XOR Dst Mac Addr

dst-ip
dst-mac

Src-ip

src-mac THEE. (s =)

17



Load Balance

« 1522 output J[AIEMEL » input BT RAE
+ Catalyst
+ port-channel load-balance src-dst-ip

+ ASR
* 12vpn

inl

+ load-balancing flow src-dst-ip

18



Load Balance

Hash &2 & )&
#sh etherchannel load-balance
src-mac (FH&EZ1H)

Water-C3750G-125#sh etherchannel load-balance
EtherChannel Leoad-Balancing Cenfiguration:
STC-MAC

EtherChannel Load-Balancing Addresses Used Per-Protocol:
Non-IP: Scurce MAC address
IPv4: Source MAC address
IPv6: Source MAC address

src-dst-ip

Water-C3750G-125#sh etherchannel load-balance
EtherChannel Load-Balancing Cenfisuration:
sre-dst-ip

FEtherChannel Leoad-Balancing Addresses Used Per-Pretocol:
Nen-IP: Senrce XOKE Destinaticn MAC address
[Pvd: Sourc B Destinaticon [P address
[Pvh: Scurce XOR Destination IP address




Routing & Switching £ E1& 1

126 .209 210 222 221 .254
140.112.3. 140 112.0. 140.112.0 H,- 140 112.153.

95— ———

Po{‘l\ Router A Router B Router C > |6
. Oo''a
1 _I:I_ 1 _I:I_-?’
L 2 Dest IP
PC x PCy PC x Router A .126
3 Dest IP
PC x PCy Router A .209 Router B .210
Dest IP
PC x PCy Router B .222 Router C .221

Dest IP

5 6 PC x PCy Router C .254 PCy



Ether Channel/Port Link Aggregation

+ Google Global Caq___h_eﬁ\

pa
( EXEFETL

k“'-—- go, P ® .

—

To AS :p -

ISP provided
layer-2 switch TS TRTRYETOTT —1
with LACP = v = v =
| | | | | |
C To Server
bundle il bundle

weeses g2

e =

................

To Server

1

GGC1
1640.0 M

1230.0 M

820.0 M

Bitz per Second

410,06 M

0.0 M ;
6 8B 10 12 14 16 18 20 2 0 2 4 & & 10 12

6 8§ 10 12 14 16 18 20 22 0 2 4 & & 10 12




GGC LACP
To ASR

E B3 (1 X F) &4E ER (1 X ¥F9)

5.6 6 1 = VEE

4.2 G 1 E 3.6 6 1

2.5 06 - E 2.4 6 {-

1.4 G 1 ; 126 4

.06 Sep Oct MNow Dec Jan Feb Mar Jun Jul  Aug Sep' = 0.0 G - 5ep Oct Nov Dec Jan  Feh r’lar‘ ay Jun Jul Aus  Sep |

B F14 A BX Fi4 El sl

| = JHEEH 02 MeFE (54%) 1441 MuFE (LI%)  00WEP (0.0%) GGC2—JHEEM 45021 MuFh @5%)  S436MwES 05%) 21503 MufP (22%)
B >GGCl 10741 MBS (11%) 2224 MbEE (02%) 0.0 WER (00%) JLEEM —GOC2 10028 Mu®h (11%) 2374 M 02%) 4472 Mub (04%)
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GGC LACP
To ASR (2 E47)

x [EIH

FiE BEIE 30 98 F15) FiE BR 30 28 F1Y)
26000 M
pa =
= =
a 82700.0 0
& A
I £ 1800.0 1
L g
B & 900,01
& " oo
Tue Wed Thu Fri Sat Suk Mar Tue Tue Wed Thu Fri Zat 3un Mon Tue
m Ty B = Ein Bai
GGCl => JEEES 62553 Wb/ (6.3% 2267 .7 Wb/ (2.3%) 12757 b/ (1 9% GGC2 => {bEEL 35400 MW/ (3.5%) 12065 DIb/AE (1.3%0) 1653.2 WIb/SFE (1.7%)

dkEELH == GGCl 1207 4WIn/#: (1 2% 307 2 WIb/F: (0.5%6) 455 2 Wb/ (D.5%) EEE => GGC2 11772 Wb/ (1.2%) 3079 Wb/ (0.5%) 441 .2 Wb/F (0.4%)

* IQEQHU{ﬁ :E./ =

ceel B v Bk soes (EEI] l

5.6 G 36000 M
il ral
[ [
o 4.26 3 2700.0 M
[Tl [Tl
wl (3]
L 286 & 1800.0 1
o o
B 146 B 900.0 M
o o
0.0 G 9.0 M
0 2 4 & & 10 12 14 16 18 20 22 0 2 4 & & O 2 4 6 8 10 12 14 16 18 20 22 0 2 4 & &




.
s00 N

00 N

400N

300 M

bits per secord

200N

100 M

B Tnkound

B outbound Current:

1240

GGC LACP

To Dell Server 1 ASR (4

(EEG ‘l' (E3¢ 3

163.28,18,66_C29605_GGC - Traffic - Gil/0/1(10101)GGChost1-Gbl

1300 1320

13:20 1400 1220 1240 15:00 1520 1540 16:00
From 2020-12-22 12:31:12 To 2020-12-22 16:31512
Currents 472,45 ¥ Average: 559,40 N Maximus: 633,48 M
118.33 ¥ Average: 64.04 M Maximuw: 145.62 M

x&w&mw&

- -

bits per secord

600 M

500 M

00N

300 M

200 N

10e N

B Tnbound

B outbound Current:

\ —

JEH4R)

(EEG ‘l' (E30¢ 3

163.28,18,66_C29605_GGC - Traffic - Gil/0/2(10102)GGChost1-Gb2

1230 13:00 13:20 13:40 1400 1420 1440 1500 1520 154C  16:00
From 2020-12-22 12:31:12 T 2020-12-22 16:31:12
Currunt: 497.26 M Average: S575.12 M Maximue: 640.52 M
181.05 ¥ Aversge: 84,32 M Maxinum: 265.67 M

W T

.
500 M
500 N
400 M

300 M

bits per secord

200 M

00 N

@ Inbeand

W outbound Current:

163.28.18.66_C29605_GGC - Traffic - Gil/0/3(10103)GGChost1-Gb3

1zac 1300 13:20

13 20 1200 1220 1240 1s:00 1520 1540 16:00
From 2020-12-22 12:31:12 To 2020-12-22 16:31:12
Current: S00.23 M Average: S78.58 N Maximus: 672.56 M
T7.42 M Average: 39,16 M Moximue: S6.19 M

x&s&mmé

bits per secord

.
T00 N

00 M
500 N
400 N
300 M
200 M
100 N

@ Tnbeand

W outbound Current:

163.28,18,66_C29605_GGC - Traffic - Gil/0/4(10104)GGChost1-Gb4

1240 1300 1320 1340 2400 1420 1440 1500 1520 15:40 1600  16:20
From 2020-12-22 12:31:12 To 2020-12-22 16:31:12
Current: S84.75 % Aversge: S595.35 M Maxinue: 742.49 M
152.83 M Averpge: J49.11 M Maximuw; 567.46 M

N IO
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o

KER & 3750G /=
To C3850

fECAT (EEE (I (P

Exts. per secord

ialar_ » ; . . - Trallic - Gi plink Lo Wales s ijalar | B . 2 : - TralMc - Gi plink o Waler
Witar_C3750G_140.112.218.253 - Trallic - GILAOM 14 1134 Uplink Lo WalerCIBRO0## 1 Bu“‘n"‘l' tar_C3T50G_140.112.218.253 - Trallic - GIl/OM12{1@0112)# & Uplink to WalerCIBS0# &
TOO M | = =l ||.J.
| " ™ - .". -
—— Lé Ton M | ia-§
so0 W | E 'E GO |
3L, B 50G M |
0w (] hal ; 200 M |
300 M @ 5 J00H
ZO il * zom|
100 M | 00|
R 10:0c 1X:00 14:00 15:00 1E00 2000 300 e 1cc0o 12-00 14:00 1500 100 2000 200
O Tnbgeand Current: BES, 78 M Average: 457,13 M Haximow: 721.75 A O Tnbgsand Current: 882,08 H  Average: 241,410 H  HMaximus: A@2.08 A
W outkound Current: 453,27 M Gwersge: 237,18 M Maxim aR3.e8 W W Jutbound Current: 422,30 M Aversge: 234,47 M Maximum: AJ78.85 M

25
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KER & 3750G JTHIGR=

To BOT Dorm

Water-C3750G-128#sh int gl/0/1
GipabitEthernetl/0/1 is up, line protocol is up (cennected)
Hardware is Gigabit Ethernet, address is dcVb.9ded . 0e01l (bia dc7b.%4ded . Dell)
Description: ## BOT dorm ##
MITU 1500 bytes, BW 1000000 Kbit, DLY 10 usec,
reliability 255/255, txzlead 69/255, rxload 12/255
Encapsulaticon ARPA, lcopback not set
Eeepalive not set
Full-duplex, 1000Mb/s, link type is auto, media type is 1000BaseLX SEP
input flow-contrel is off, cutpnt flow-contrel is unsupported
ARF type: ARPA, ARP Timeont 04:00:00
Last input 00:00:14, cutput 00:00:1%, cutput hang never
Last clearing of "shew interface” counters never
Input gueue: 0/75/0/0 (size/max/drops/flushes); Total cutput drops: 533612

Juesueing strategy: fifo
ﬂn‘fﬂn‘f ERRFSRRN =M ﬁl"f‘ﬁ Ir-:1'7e_|'l1'n_u:\r\

30 second input rate 48576000 bits/sec, 11192 packets/sec
30 second output rate 272814000 bits/seq 29058 packets/sec

Water-C3750G-125#sh int gl/0/2
GipabitEthernetl/0/2 15 up, line protocol is up (connected)
Hardware is Gipabit Ethernet, address is dc7h.94ed . 0el2 (bia dc7b.%ded Del2)
Description: ## BOT dorm ##
MTU 1500 bytes, BW 1000000 Ebit, DLY 10 usec,
reliability 255/255, txlead 1/255, rxload 27255
Encapsulation ARPA, leoopback not set
Eeepalive not set
Full-duplex, 1000Mb/s, link tvpe is aute, media type is 1000BaselLX SFP
input fleow-contrel is off, cutput flow-centrel is unsupported
ARP type: ARPA, ARP Timecut 04:00:00
Last input 00:00:02, cutput 00:00:2%, cutput hang never
Last clearing of "show interface” counters never
Input gueus: O/75/0/0 (size/max/drops/flushesy; Total cutput drops: 287360

Quensing strategy: fifoc
Outpat—guens AN (sizelmay)

30 second input rate 10270000 bits/sec, 5439 packets/sec
30 second cutput rate O bits/sec, O packetsfsec




| — |

KRR & it

==

]

146G |
12:::
1|:|r.:
ﬂBG.
IJEG:

kats per secord

nai|
02

oo+
Tl 12:00 Tue 18:00 Wed 00C00 Wied 08:00 Wed 12:00 \Wed 18:00

From 202@-12-15% B9:23:06 Ta 2B8-13-17 9%:23: 06

B Tnheand Current : 46,35 M Average: 51.18 M HMaximum: 16E.43 H
B dutbound Cwrrept: 273,19 M Auersge: 551,90 M Maximum: 1.84 &

Waler_C3750G_140.112.218.253 - Trallic - Pol Q501042 BOT_dorm £

Thi D000

Thu O&:00

L Water_C3750G_140.112.218.253 - Traffic - Pol(5001)## Uplink Lo WaterC3850£ %

146G
126G
106G
0BG
060G

bits per secord

024G |

026G

00 ¢

Tue 12:00 Tue 18:00 Wed 00:0C Wied 06:00 Wead 12:00 Wed 1300
From 2020-12-15 £9:23:96 To 2028-12-17 99:23:86

O Toboand  Current: 312,90 ¥ Average: 605,00 M Maximus: ~

1.53 6
W Outbound Current: 246.75 M Aversge: 412,63 M Moximuw: 962.97 M
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=[O
* T

BAEAEAEREES
+ [ JE=switch

Load Balance

A [a] %

| 7E [5] sessionZ & [5]—1[EInterface » A~

Sl ——= NE=gr=araN
HEE ELACPE L

+ link-aggregation load-sharing mode source-ip
+ port link-type trunk
+ port trunk permit vian all

& ™
*
*

*

JE=switch

link-aggregation load-sharing mode destination-ip
port link-type trunk
port trunk permit vian all
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