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May 19, 2020: Qutage costs
businesses worldwide
between $300,000 and

$6 million in downtime

\ opengear

Mar 20, 2019: The average
cost of network downtime—

$300,000 per hour

Gartner

Source: The Real Cost Of Losing A Customer, Paul Uduk (Independently conducted survey of 200 US enterprises, requested by Netrounds in May 2019); Security Brief 2020.
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Pandemic impacts on productivity:
March 26, 2020: €he New JJork Eimes
“The average time it took to download
videos, emails and documents increased.”

“Netflix and YouTube [reduced] the size
of their video files.”

“Demand has pushed up failure rates
delivering video conferencing.”

Dec 14, 2020: YouTube
Gmail and other Google Google

services go down

Aug 24, 2020: Zoom

suffers outage as students zoom

start classes online

Juniper Public
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https://news.yahoo.com/youtube-gmail-other-google-services-130012755.html
https://news.yahoo.com/youtube-gmail-other-google-services-130012755.html
https://news.yahoo.com/youtube-gmail-other-google-services-130012755.html
https://www.sandiegouniontribune.com/business/nation/story/2020-08-24/zoom-suffers-outage-as-students-start-classes-online
https://www.sandiegouniontribune.com/business/nation/story/2020-08-24/zoom-suffers-outage-as-students-start-classes-online
https://www.sandiegouniontribune.com/business/nation/story/2020-08-24/zoom-suffers-outage-as-students-start-classes-online
https://www.itondemand.com/2018/05/29/costs-of-downtime/
https://www.itondemand.com/2018/05/29/costs-of-downtime/
https://www.itondemand.com/2018/05/29/costs-of-downtime/
https://www.toolbox.com/tech/networking/news/38-of-us-firms-lose-more-than-1m-to-network-outages-opengear-study/
https://www.toolbox.com/tech/networking/news/38-of-us-firms-lose-more-than-1m-to-network-outages-opengear-study/
https://www.toolbox.com/tech/networking/news/38-of-us-firms-lose-more-than-1m-to-network-outages-opengear-study/
https://www.toolbox.com/tech/networking/news/38-of-us-firms-lose-more-than-1m-to-network-outages-opengear-study/
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BEAER (CX) / MEREE O LI &=EKRFEIR

Ernst & Young OFFE(CLDEISEIFH TROEE
REEEESCEIA(IMAD ? JEVWSERICHU. 78%D
A7 OVEEENEERARER (CX) / BEHEEED
o |EAFE

BEE Sz B E 9 21812 Chd Net promoter
score (NPS)ITI(d. BE5EEADB(IMMOEZEL L
U TEUURSIDTLS

b

r

.

~
BAZAER (CX) BIUBEREmEREDE ENEFRTO
ZRUEERRDFERIBRRICET 6D TH.

BNY —EXREBROIRMEZNRRDOFIIT
J

© 2023 Juniper Networks
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Question: What are your most important strategic priorities

over the next three years?

W

Improving customer experience/satisfaction

I 56

Digital business models and services

I 44

Cost control and business efficiences

Network upgrades and modernization [ 33
% of responses

Source: Ernst & Young Global Telecommunication study 2019.

Net promoter score (NPS) for
telecoms and overall industry

44 46
28
II 24 I
2016 2018

= Telecoms NPS = Industry average NPS

Sources: “2018 NPS & CX Benchmarks Report,” CustomerGauge, 2018; “NPS
Benchmarks: The Annual Survey ‘16,” CustomerGauge, 2016.
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Paragon Active Assurance TT&%C¢

CXODm)_EDIzshDESR
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Paragon Active Assurance ZE ALK CET, RY NI —IDOHRMEBZHEZ ITHIEL. BBEZTOTV/\U-BLU
B—EADEmBIbZRIRVLEFT
o I-JIDMEITERARITONIINEERZMEL. 7I7417(COlfRmEZETE
« FPRILIET—AD—cMRBIfRAE (Figk- 2vd - )My hORRE)
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Customer Needs

Why PAA

REIEOLIS

o RYRND=IFEBETIVT 230N RiE%R

SIERIUNEINEIRMET DEE

« NIWFISFURTESRRIIFTA I IRY—-EX

Do BZHERT D

o IDVRI-Y-NRILIBVEROY—EZD

NIA-X>AER A

o RYRI=JEH—EXDOKPIZRITE S BIHD

EE LY Ny S

o SaaSFREAVTVZAREATI >0

WINNEIATZI 57 RS
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Government & Business Service
Enterprise Providers
o F—ARIORBLEL%EET B shDIuE
o BERIOEMREIXNDHEIRICED, @EH

REESNITY —EX DR

o XYRNI—=IDORBIREYE LE(CGRURICXT ST D
- BAREEELOM(VIT1%ME LEES

» BLEFREBRERROESNTAL
« EMBRYNI—IEEROERITEEI5T

LT IOTINBER

« REBRYNT-IICHEFEIEFBEER IR

Juniper Public

Mobile Network

Operators
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CNBOERF Y NI —IPY —EANEET TV Z BRI DEFTEHN,
“ZO L OBEMBPI-YDARR ZER I DILEF TSRV

Juniper Public

NNNNNNNN



FYNI—DID@mEBICRIDIEIRADEL

- SDEEREHEE . (BRIE
[ ﬂ‘;ﬁﬂ }j. ”5 .ﬁﬂ. ﬁﬂ#;ﬁﬁﬁ } a\V\-//S CJAllbabaCIoud gl?(/;CI_G
8 :I;? 9_ F)C II Mlcrosoft
DTV RTINAR ) Google Cloud Wicro
A>HZN)— 4.0 e |
KTyl %‘ -
A “f A5 ook O
1] Office 365
7w Wi-Fi
POTZmA>
1
@ ™ - Campus @\/J Internet q% KubGFmetes
—————————————— — " —2
SD-WAN/ Partner Partner T3ANR—k =
Edge MPLS ISIR vware
o RYNI-DFE ‘%‘
- RBRVWLERE

© 2023 Juniper Networks JUﬂIPer | 11

Juniper Public T NETWORKS



70717 BB EROBEN
HERBOBHTIE, 1-FHRBICRY M-I EX TV ERET ST

aWS C-J AlibabaCloud ORACLE

3 Google Cloud ll Microsoft

Azure

QOSIETE = 2 (< & BiTEE .
BEY—EXRDBEITSTvIHR—I Public
SD-WAND 7 > 54— L 1 B2 % Cloud

&es% M
P % J Office 365
2 Wi-Fi

Access Point
( \\\ T S —] Internet > ubernetes

Partner Partner Private E
SD WAN/ MPLS Cloud openstack.

Edge vmware
TOBEEDBREIE.

AY[CRE L’CEEL’C%’Cin\” ‘E‘

'
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(- )
Test Agent
@

[

NW_EDETOI—5—. ZAYFITH LT AWS  CDAibabaCloud QRACLE

loud
HTMLS Test Agent Test Agent®1 > AN —JUIHBZEVEE A,

PN
(Speed Test) %
TAWAMP — O—=—0

Built-in reflector

HM Microsoft
&) Google Cloud BR Mhero:

JCT s %

Active traffic

\ )
@ ] Office 365
=~ kubernetes
ST 5AR—h =]
73R vmware
‘
Upload/Download b3kws SD-WAN®DUnderlaylc  d@EHICQoSHEINTLS Firewall[ZIEUSERTES
DIEFEE DA (S ? Zn ? h? ncuwan ?
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NETWORK INTERNET REMOTE PACKET
WI-FI MOBILE PERFORMANCE Lan Ao (ol RRACE PERFORMANCE INSPECTION

ZPREHEDETHEZESL. BEEISDIC
EAINBTAMNEZSN-FT>TL—b
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H5WHRIECH T DENFRIT

PAABINT DENME (RF>R7r0OY) fhtt®lm - A—T AN —H L DEE
A Orchestration Performance Mgmt
A — ol #SevOne cilena g NOKIA
O clsco . AN@LE NN@eye —> emcsson [/ Netcracker
Service \/ itential Errto Mycomos! infovista @TEOCO
Delivery NOKIA
or anuta netwarks
Change
\ ¥ moogsoft """'
Management Orchestration (Pl Metrics API & Events ) e
: EE;-.?ONF/ YANG - REST §=s§§ScienceLogic

« Kafka
* SNMP traps

- e-mail . Analytics

++
‘+t+c bleau

2 Google Cloud
\Soker

Example integrations - not a comprehensive list

junieer | s
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| S e 79747 Lt T -3 aws /A Azure
YEBRy hD— ER oLy k57457 'O JETT 8 Google Cloud
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4 i B [ Vb

1> 8O- e —(EI3TREIAS T VA TIRMEN.,
Test Agent®I> MO—I)LEMMS AT LhEDEIEEREZIRIE T,

s TAMEROBVEDE

o« EZA—MKPI, SLAIRREEDEIVVEDE

« IEEULHARITOEZA-DIEEOBVEHE

« IBEUHEABI TDSpeed TestiEROBVEDE

FEIPDFLR— MDVERK

FEHII D DB EX—)UICLBPDFLR— NEST
Email/SNMPY75—LADEETE
FAMERZCVSTIVAR—b

- 75— LIKROBVADE « IEELEERIOE I —ERECVSTIIZK—h
v - IBTEUEABI TDSpeed TestDfEER%ZCSVIFAILT
; Control Center THR—k
« PCAPIPAILOSD>0—R
S {3?) « IPTVOFv> RN, SIPZHD> N, TWAMPUILYS,
T B Web GUI Y,1731 MEPS, Lf-hIIBEDFYIO-R

— J|ls

« OSS/Orchestrator MSPAADFIEZBIRE(CLUE T :
» Test Agent. VLAN. IPTVOFv> %), EZA-DT 53— LIRERSTE
o TANDRILA
« EZA-DORW/IELE
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TANI—I1IYb

TARI =21 MILINSL7F TORRAZ BHEBEICKT DT AN I4w IR LRk - RAE T DENFIEE. FRA BIRIZTT T
EITOIRE T E DL OAREI2DDAZA ThLfEN Do

@ Application Layer
@ Presentation Layer
@ Session Layer

@ Transport Layer
@ Network Layer

@ Link Layer

@ Physical Layer

—— HTTP, HTTPS, HLS, DNS, NTP, SNMP, ITU, G107, G711

—— SIP, SDP

—— UDP, TCP, RTP

— IPv4, IPvé, ICMP, ICMPv6, DHCP, DHCPvé, IGMP, MLD
— Y.1731, 802.1ag, STP, ARP, VLAN, Ethernet

—— Mobile, Wi-Fi

- x86H—/N\ET=EIT

Bootable USB ZF|FAI 3T, PCE—BEMIICT AN INA REUTIERI 32 EN B BE
- TSAR=NIZOR, NTVwHH5 R ETEITRIEE

AMI, VHD., GCP. OVF, VMDK. Raw. Qcow2ixEsk 4 Rz Tl

7TV -3 FAT4T7TELTLINnUXY—/\. Dockerd>7F _ETEITOIRE

uniper | -
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2EHADTANI-II>b

FANI=ITI NPT 54 F7 A TlEParagon Active Assurance CHIFEIEER (FFE TSRS
CHAIBITET, VT4 7> A FEE{bENzDebian Linux OSHY &SN, YIMNITIZEU T T ORZEET
A>AR=)VBRIgEEROTVE T,

« Juniper NFX150 RyhJ—JH—-EZXT5Yy R IA— /A
« x86 J\—RJ17
o JUN=\1T—-_LDIRIENS>(Virtual Test Agent, VTA)

FTARL =1 NPT =23 (3HEBEICHIBR D ®DE T . YINIT P THERK. /W —4EanTHD.,
2 DDFFETIHIANE]EET T,
o BEODTANI-IORFTUT—23>: AU 0-RanNYINII7ZERU. Linux
11— —(CRAT4TTITVT =232 EUTA VAR
 Test Agent Cloud-native Network Function (TA CNF or cTA): AN -1 RN7JUT—23>(&

AT2A2ELTADTFEUTRBIETEDENTEEF T, HIEU T, L—F—RETDTFNPR- SN TVIIRIET
AVAN=IVABEIRET T . —BBDACXIL—F—T[EFANI -1 b7V —23> (O27F) MIR—ReEnTVET,
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Test Agent 7 547> ARET7IT V=33 5EELLE
1-HEFARI—-I 1Y MNEIDBERFIHEEIEZ, WebT SOYDSRGH(CEHAIR E
| Feature TA Appliance TA Application
T video 15

SIP
Wi-Fi network testing

OO0000O0

Mobile network testing
Ethernet service activation
Transparency tests
Y.1731

TWAMP incl. HW timestamping
TWAMP reflector

Junos TWAMP (RPM)

Ping

BWPing

Path trace

UDP loopback

Security tests

O 0000

Speedtest

O0OO0OO0OO0O0OO OO0OO0OOLOLOLOLOOLOOOOO

Packet capture

JurliiFger | =
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Test Agent on Juniper NFX150
o FANI-Z1>RFPTF47>2 A& Juniper NFX150-C-S13xyhI—IH—EZ T3y IA— LAV A=)V BIEET T,

+ NFX150_ETVMELTTARI -S> M BREILE S .

+ The NFX150(dSRXZE#H T BTEHRIRETT . SRXETAMI— STV MERILT NARICA VA M=V S BBHTEET,

OB C‘lb ®

( ( 3, —  a— — p—
OB RER020 o 2826 BaRaR0RARAHERERARERERERECaRa2000 OB0R90
Juniper 020 d o) 06E0L0208020202008020| ™™ | 1950000
= o808 A - - OB080808080803080508| awo | [080303
NFX150-C )=(®)= &)=\ = B 0a0a0A0A0A0A0A0A0A0A wer 0 O2020A

m UNK ACT  LINK ACT P -]
00 0O
A= [
o = —
RESET L— con —! 59 :—mnou . * Junos

|
9, ®
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Test Agent on x86 Hardware
o FARI—212bheA)>0-RU. BERTIEMmENTX86/\—-RITV (A ANV T BENRIFETT,

o TR(TIFATIADHAZAN=INTBIET RERTVIVT—23>ZERFICEITI DK, AIRERRDEE D
BIERBEERADINITA NV RZRIELE T - TAMAERT DA —TIA ADEEN >IN TA -V R E
PC/\—ROI 7L SN TWBRY NI =142 —T14 AN — MAKIFLE T,

- BHORYNI—IA2A=T14ZN—RICED. IOFEREFRNTIEEICRDET,

- DR ABN=-RII7 (& LBV INTA-ND 2% TRMLET .

2 DDAT3>: USB, HDD
- USB: J—=%7)VUSBICA>ZAR=)L&aNfeT AT -2 12 MefERU T, PCZ2—BFR(SRITET )N/ X (Test Agent) ¢ULTHRIAALED.
- HDD: HDDICA>AR=)LFBET. [BAMICPCZRAITET/\A/X (Test Agent) EUTHIALET.

©2023 Juniper Networks T T NETWORKS
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Virtual Test Agent (VTA)
o JUN=)S(Y - LETIREN>> (VM) ELTEITEINETANI -1 MNINITY

- VMware. AWS. Azure. Hyper-V. VirtualBox. Oracle Cloud. £&U0penStack/KVMzEHR— L TWET,

o AWSY—YhITLAZNBAD>0—-ReJgERVTA AMI (Amazon Machine Image)

o IRIEFARI—>1>MME ETSI NFV MANO (Network Function Virtualization Management &
Orchestration) DBy NI —IHEE (VNF) (U TRERTEFY,

o ARIETARI—-> 1> M3cloud-initZfERUTIBAA I 5L(CLHT, A2 M-Il 24— ([CBENICERRTEEFT,

uniper | =
© 2023 Juniper Networks -J ‘
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Test Agent on x86 Hardware: ANV E{F

HDD Bootable USB
1AM EE WIBITOVIAR —SFT I\A ZAD KGR | Xx86 PCI\—RUI7%EF AT - 1> MI—BFHY(C
B1>ZAR=)L(HDD) ZHIT BIHDUSBAEIATAYINSDTA4TT— b
A=Y b A AR=IVRAISOA X =L TR USBXEURTAYINDERXZ TS A NG DEITO]HER
Windows/\AFIEEBIC, rawT 4 A4 X—JEU TR
SNE9,
RAME{F 256 MB
AM—-JEHF 1 GB None;

—BRFRBRAN —ZEUTERENSRAMT A Y LU
AA—=DFUSBT A ANSEFEFIEINET .

NICRSAIIN—=HK—-h Linux DebianTHR— &N TWBEDEEID

uniper | =
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Virtual Test Agent (VTA): ARvY / EfF

Test Agent Appliance

RAW/QCOW?2 (OVF/VMDK) AMI VHD
H4T Preinstalled and bootable appliance
A=Y RAW or QCOW2 disk | VMDK disk image plus Amazon Machine VHD disk image

image OVF file Image

A=TAMN—-23> OpenStack Heat VMware vCloud AWS CloudFormation Azure ARM templates
Yik—b Orchestration Director, VMware templates

Templates (HOT) Integrated OpenStack

using cloud-init (VIO)
MIN=)\15— OpenStack/KVM VMware/vSphere KVM Azure Hypervisor
BYiR—b
S5YNIA—=LH Cisco, HPE, Nokia VMware Amazon Web Services Microsoft Azure
y9>0-RY4X 512 (RAW) 287 MB N/A 2 GB

900 MB (QCOW?2) (size of AMI: 2 GB)
vCPUZEH 1 vCPU c5.large 1 vCPU

RAM, AN - EH#

RAM: 256 MB minimum; 512 MB recommended
Storage: 2 GB

© 2023 Juniper Networks
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Test Agent Application
JEnt ApP

o« TARI-212M7UT—23UFVINII TV TR SN THD., 2DDF5ETA AN ILBIEETY,
e BEODTANI -1 TUS—23> 1 LinuxdE1—49— (2% AT4T 7TV =230 UTAVA M= ILENEd .

« Test Agent Cloud-native Network Function (TA CNF or cTA): 127732 M- 2ERDIRIET
157 FEUTEITRIEET Y, —ZBOACXI—F—TFANI 21> 87U —-23> (O>5F) HHR—-b
SNTVET,

o FRAMI=-ZIDNPIVT—23>0O8EEE. TARI-ZIO NPT A7V RAEDEHIRENTVET,

« TCP. UDP. TWAMP, TWAMP Reflector. IPTV MPEG. OTT video. HTTP. DNS, Ping. Pathtrace.
BELURPMAYR—hENTVET,

© 2023 Juniper Networks
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7Ah

FIERFFIC(EERARCRITI B D

s T ANU CEZRFIHEE,

TAMENMFERE—E TRRSN, 7A2OBZMHERIHIET. Bl KB TARR, FANFEREDINTH G E

(CHEERTE D,

Tests

Qv

Name
@ VNF validation AWS VNF1
0 Service Activation Test - VA to Tokyo

@ service Activation Test Tokyo-Virginia

Q Service Activation Test London-Tokyo

€D VNF validation AWS VNF1
@ WiFi test
0 Service activation test for Lulea
0 SAT - Virginia (Fixed DSCP)
@ SAT - Mumbai (repaired link)
€D SAT-Mumbai
€D SAT-virginia
° AWS Test 25Gbps RFC6349
1§, AWS Test 25Gbps MTU 9000 TCP
o AWS Service Chain Bandwidth Test

€ AWs validate VNFs

Creator

jonas krogell@netrounds.com

Larry Byrd (larry.byrd@netrounds.com)

jonas.krogell@netrounds.com

jonas.krogell@netrounds.com

jonas krogell@netrounds.com

anton.flygare@netrounds.com

jonas.krogell@netrounds.com

admin netrounds (admin@netrounds.com)

admin netrounds (admin@netrounds.com)

admin netrounds (admin@netrounds.com)

admin netrounds (admin@netrounds.com)

jonas.krogell@netrounds.com

jonas.krogell@netrounds.com

jonas.krogell@netrounds.com

jonas krogell@netrounds.com

Clear Filter

Started

2021-01-29 16:48:09

2020-04-30 20:23:33

2020-04-15 09:06:58

2020-04-15 08:57:06

2019-05-23 16:13:21

2019-04-25 13:52:55

2019-03-05 15:19:05

2018-11-1411:14:29

2018-11-1411:10:41

2018-11-14 11:05:41

2018-11-1410:51:45

2018-11-09 08:38:28

2018-11-09 08:29:54

2018-11-08 17:42:54

2018-11-08 17:03:33

Search..

Completed

2021-01-29 16:51:56
2020-04-30 20:30:11
2020-04-15 09:14:16
2020-04-15 09:03:49
2019-05-23 16:17:15
2019-04-25 13:54:09
2019-03-05 15:27:20
2018-11-1411:17:34
2018-11-1411:13:27
2018-11-14 11:08:29
2018-11-14 10:54:46
2018-11-09 08:41:22
2018-11-09 08:32:14
2018-11-08 17:46:20

2018-11-08 17:37:06

° Scheduled ° Pending ° Waiting o Running 0 Passed o Failed

Al v Any creator

Shared

A

AAIAA A A A A A A A A AL

1. Error o Canceled ° Skipped
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TAMAIE

UAMBSTANGEIRT L. i< DT ANDEARNBAE, > FUAZHE

iod D ENBIREE,

ZOBFITIEMTU, UDPELEME. TCPA> O REEE. TCP7yJO— Ri4EEE. DSCPORERR. VOIPTA N,
Office365FZE T A M EHEL TL\D, 7 D742 )W) 3 BEFMNETR TED,

Tests / 63994

Service Activation Test Tokyo-Virginia

[Click here to add a description]

@ Step 1 &P

SAT Template

N> N >

@ Path MTU

Path MTU discovery

@ Reachability

2020-04-15 09:07:07: 1500 bytes MTU configured on server.

2020-04-15 09:07:07: 1460 bytes MTU configured on client.

2020-04-15 09:07:12: Measured 1460 byte path MTU in the Client to server di
2020-04-15 09:07:12: Passed: 1460 byte PMTU measured.

{ Delete ] [ Report } [ Export ]

© 2023 Juniper Networks

Tests / 65008

Service Activation Test - VA to Tokyo

Triggered through API

@ Step 1

SAT Template

N > I > .

@ Path MTU

Path MTU discovery

@ uor

Stream

@ Reachability

@ Throughput down

BB

aws-us-east1:ethO (IPv4) (external IP) (server) <- tokyo-hq:eth0 (IPv4)

(external IP) (client)

aws-us-east1:eth0 (IPv4) (external IP) (server) -> tokyo-hq:ethO (IPv4)

(external IP) (client)

Page 1 of 1

1K < >l

L | | |
ES history
;m |
|

Juniper Public

& Throughput Up

Rate
(Mbit/s)

[ ] B 009987

| 01

Rerun v

petete | [ Report | [ export |

@ Port DSCP Transpar...

Layer 4 destination port...

© vorp

Q
=
@
o
@
o
o

10x VolP UDP

TCP 50 Mbps

Microsoft Office ...

OneNote

Sharepoint Online

Word Online

Outlook Online

Loss Delay
(%) (ms)
013 78.21
0.00 74.58
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Paragon Active Assurance Test Report
1Step 1
Service Activation Test - VA to Tokyo
Result:Passed
Started
Triggered through AP ompleed: 202004
Complec 2200430203010 - o —
ompletiontime  Result o
PatnMTU 20200830 2023146 assed oo ot a1
Reachabity 2020062020242 passed Codecigrt
Throughputdown  2020.04.30 202515 Passed
Throughput Up 20200430 202600 Passed
Port DSCP Transparancy 2020-04-30 2027:04 Passed Thresholds for errored seconds (ES) Thresholds for errored seconds (ES)
vor 20200830 202749 Passed Up min rate (i None
ws 0365 20200430 202937 Passed Up expected DSCP: None Up max rate (Wi Nore
Down expected DSCP: Nore Down min rate (Mbius): 00
Down max ate (Mbits): 0.0
1.1 Path MTU
1111 Path MU discovery
Advanced
Test agents: Up DSCP: 0 Advanced ;
o e Up OSCP: None 1Pva)_(external
Down DSCP: 0 Up PP None
tokyo-hazethd (Pve) (external 1) external 1) MaCasaress-a2oras LoUC T Down DSCPL0 Home. & Share () Comments
Server Down PCP:0 5 -
Socket send bufer (bytes}: None. iad Wx v 19
et (v el ) el ) A acrss o< okt eceive bufr gt e = 5 = 5 . 5 m - 7 7 T
v Summary Client connec dely (5 None
Server port 7000 Europetocthoim
Direction: Client to server. Errored Seconds (ES): 0% M0.1% M1% M10% M50% MNo date
rored Seconds o data et
Minimum MTU: 1460 Summary e
1
Result: Passed - 1460 byte PMTU measured. s Gl o) Oskymn(m)  Desyagm oot
Errored Seconds (ES): 0% M0.1% M1% M10% MS0% MNo data S0(KIB) Rate (MDIL/S) ES(N) EStimeout (%) ESresponse (X)
Started: 2020.04-30 20:23:34 § ) o . » 2% & ) 5 % i R 0 0
Completed: 2020-04-30 20:23:46 30s(100W) 008 o0 o7 o * 9 20 20 20 0 015 0.06526 o o o
s » » » o1 oo o o o
sa e o) st s » 2 » o o1 ooems o o °
Logs B ) ) » o1 oo o o o
E i 000430202719 2200430 202745 s 000m) 500 csom B » 0 » 0 o1 oo o o o
ime evelMessage s 0 0 2 0 o1 oo o o °
2020.04:30 202340 Info 9001 bytes MTU confgured on server. s » 0 » » o1 oo o o o
Errored Seconds (ES) 0% 0.1% M1% M10% MS0% MNo data H ) ) 2 o o1 o o o o
s » » » » o1 om0 o o
00430202719 20200430 202745
202010430 202346 Info Measured 1460 byte pth MTU inthe Clint o server dfec H 2 - ¥ - e 2
20200430 202346 Info Passed: 1460 byte PMTU measured. 9, R s » » » R T I Y ) o o
17w 0365 5 » » » » o1 o o o )
s » » » » o1 oo o o o
12 Reachability st oo o e e [ s 3 2 £ 2 o1 oo o o o
Result: Passed s n n n n o1 o o o o
s n n 2 n o1 oo o o o
Fall threshold secondsi: O
el Pased 1 foenateonis o i i i W noon o o o 0
Fail threshold (seconds): 5 20200430 202719 20200430 202740 ’ n n n 2 015 0062 o o °
Started: 2020-04-30 202357 1.6.27CP 50 Mbps ‘Completed: 2020.04-30 20:29:37 9 n n n a o1 o0 o ) °
omplete s 1 1 1 1 o1 ooess o o o
Completed: 2020-04-20 20:24:27 9 19 19 19 19 015 006526 o [ °
- s 1 1 1 1 o1 ooesm o o o
Test agents id B 19 19 19 19 015 ooes: o ) o
i s 1 1 1 1 o1 ooes o o °
Test agents Errored Seconds (ES): 0% ®0.1% W1% M10% W50% MNo data L) ) kL 19 19 L1 L o L 9
& ok eth0 Py esterna ) enternal ) MAC adress: 4201 sy s 1 1 1 19 015 006826 0 o o
Clents: 9 1 1 P — S TTI T T ) o °
Servr: 9 1 1 1 T o1 ooes o o o
R — MAC acrss: €201 s s 1 1 1 9 oas| ooets o o o
Servr: a0 (Pud el ) extemal 1 MACatcrss e ontoring s & 3 A ) n Ao ot —3 0 o
Microsoft Office 365 Login L) 2 2 2 2 015 0.05904 o o °
v s st ch (P el ) el ) NaC s o I s 008 w09 s n 2 n 2 o1 oo o o °
s n n 2 2 o1 oo o o o
onenicre s 2 2 2 2 o1 oo o o °
General 60s(100%) 0s (0% 9 n n n n 018 0.062 o o °
Setup Type: Client-Server 9 2 2 2 2 015 0062 o o o
General Port: 5000 o - on s n n n n o1 om0 o o
Number of streams: 1 I 9 n . u a o1 oo o o o
Direction: down ‘Sharepoint Online. ] 2 2 ) ) 015, 0062 o o L)
o one aos100%) osow) B » » » o o1 ooess o o °
Sprsetmnone H » » » Boon om o H H
Glent port None I a0 oxom) B o, sogin_misrosstiontine.co  [IE
excalonine B e
I aos00m) w00 e I & m o 00%;
Outoakonine
s7s000m) 0w
ol
eosr00m) o0
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Monitor

Branch IP Path Tracing

HTTP Health Hong Kong
IPTV and OTT TV service
Office WiFi monitoring
Path Trace Demo

Path Trace Demo - old

VolP Service

Web page monitor

Page 1 of 1 1< < >l

Branch to Microsoft Office 365

clobalsowan (3

Service Chain Hourly Test (AWS)
Service Chain Hourly Test (VMware ESXi)
Service Chain Monitor per VNF (AWS)

Service Chain Monitor per VNF (VMware ESXi)

Test Agent Application Demo

(=)
©
©
(=)
©
()
©
()
© rublic Cloud AWS, GCP, Azure
©
()
©
()
©
©
©

Created

2020-06-08 18:49:47

2020-03-16 12:45:04

2018-11-01 17:50:34

2020-01-17 09:39:39

2020-06-16 08:41:14

2018-11-1411:10:50

2021-05-07 11:48:00

2019-05-16 10:03:40

2018-11-1210:07:54

2018-11-07 18:58:07

2018-12-18 15:55:28

2018-11-07 17:03:36

2018-12-18 15:21:10

2019-12-18 11:07:45

2020-06-16 08:06:39

2019-02-28 11:37:35

© 2023 Juniper Networks

Creator
jonas krogell@netrounds.com
jonas.krogell@netrounds.com
jonas krogell@netrounds.com

jose.atienza@netrounds.com

Dashboard

Monitor

SLA Name

IPTV and OTT TV service

Test Agent Application Demo
Global SDWAN
Branch to Microsoft Office 365
Service Chain Hourly Test (AWS)
Public Cloud AWS, GCP, Azure
‘Web page monitor

VolP Service

Path Trace Demo

Page 1 of 1 1< < >l

Juniper Public

Service Chain Monitor per VNF (AWS)

Tags Any Creator

Share
<
e =«
e <«
<

09:14:36

CE | ~ I 1

3

v

Show all

Tags any creator v [EERH  Ton [2an [ 1w [aw [y [V}
092036 Share
nmar m | (i) <
nm 1 <
| I | “
| (i] <
| (i} <
\ <
\ (i} <
| <
1 <
1 <
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Monitoring / 166391

Path T

> Lule3 Office Path Trace www.he.net

v @ AWS us-east! IPv4 Path Trace vaww.he.net

GRAPH RESULTS LIST

> @ AWS us-east] IPV6 Path Trace www.he.net

> @ AWS eu-north1 IPv4 Path Trace www.he.net

Reroute events: 2021.08-1308:13:48 v Route: 1:Did notrespond v

Metric: Average round-trip delay (ms) v Type: Absolute (TA -+ router)

See config

@  seeconnyg

Monitoring / 6208

ublic Cloud

WS, GCP, Azurg
ious

> @ AWS-GCP-Azure Full-Mesh

v @ AWS - All branches

Stream

awsus-east:ethO (IPvé) (external IP) s

=0 Paragon Active Assurance
@ ncc.test.netrounds.com/vpn_ X
Public Cloud AWS, GCP, Azure - AWS - All branches
i 1:eth0 (IPv4) (external IP) (server) <- aw vice-chain-ta:ethO (IPv4) (clie
1:38.- 2021081

GRAPH TABLE

rotowtrn

1:Path Trace

© 2023 Juniper Networks

€sbar
Rate (Mbws)
Loss (%)
Misordered (packets/s)
Min delay (ms)
Average delay (ms)
Max delay (ms)
Jter (ms)

Q

ine] (stop] [Report] [Esport]

@ seecont
O  seecont
O  seccontip
O  seecont

% 90.1% 1% W10% WS0% WNo data

et (Pvd) chent)
aws.us-east:ethO (Pvé) (external IP) (58
et (Pvd) chent) .
aws-us-east] ethO (IPvd) (external IP) (s& |
(external ) (cient)
=) ws. s cast1:ethD (1Pvd) (xternal 1) (sa
(external ) (client) o
.. cast1:ethD 1Pvd) (external 1) (sa
(external 1) (cent)
&L o wn w wn e ww Wi e
(external 1) (client)
135 242 64.25 64.76 . Page | 1 |01 1K< 3
@ Microsoft Office 365 Login 1 0 seecontg
i - Response e sverage st e recened e
d iy (ms) (ms) Mbis)
london-hazeth (1Pvd)(external IP) K 2 o
tokyo-hazethO () (external 1P) 1 s o
v @ OneNote 1 O seeconty
o G Response e sverage st e recened e
b L emcd (ms) (ms) (Mbiss)
" K ) 208
tokyo-hazethO (Pva) (external 1P) 1o o sa01
> @ OWA 1 O  seeconty
v @ sharepoint Online 1 See conf
- - Response tme werage Frst e receved e
= SN, (ms) ms) Mbess)
fondon-hazeth (1Pve) (external ) 1w s aooazs
tokyo-hazeth () (external 1P) e @ aooorss
> @ Word Online | See config
> @ Excel Online 1 - O seeconty
> @ Outlook Online See config
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2021-05-03 14:51:14 - 2021-05-31 14:51:14 (3600 second resolution)

‘ GRAPH ‘ TABLE

LA ToIMNEMLTLS

M Follow graph [15m|1h|6h|24hl1wn1y|v]E]E] - —

64

5

Tﬂm‘whﬂ;wrv’rmh d u "\"ll Wy 'f 4 '1‘1'1?‘1[‘,{‘_ f [’I!'Jl: ""* Aty T P mh ‘ﬁ-’d Dol w“ﬂ’ "‘1“}9 ?ﬂf“M {w

Lfﬂ,‘)\;\,_fﬁ‘r‘fg‘f\‘u ES bar
FAR A Rate -
(Mbit/s)

Loss (%) -

Misordered
(packets/s)

—7
|

|-H08 18 Min delay —

ES bar
SLAWMET T D EFLKKRTREIND)

05 May 07 May 09 May 11 May 13 May 15 May 17 May 19 May 21 May 23 May 25 May 27

Ny FARADRFEE (ms)

2:9 May 31 :H;y (ms)
4 Average —

delay (ms)
Max delay —

Jitter (ms) —
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—f: Path Tracelc &3 ZFIRZEHDRIR{LLEER

BEEREERERL, BIBZEIEERNYI TTORTTZAETSILICLD, FREENDRE

RIEREBCREREEDNS 130T

S %%ﬂ%J:@F:ﬂmE’&ﬁEEﬁ?&.c‘:b‘_J

v @ AWS us-east1 IPv4 Path ..

Reroute events: 2021-09-04 02:05:34 v Route: 1:Did notrespond W Metric: Average round-trip delay (ms) Vv

‘ GRAPH ‘ RESULTS LIST
Ry TBOLA T EAHEH -

O““"O""O""O"'

Path Trace Demo - AWS us-east1 IPv4 Path Trace www.he.net
100.65.15.145: aws-us-east1:eth0 (IPv4) (external IP) -> www.he.net

2021-09-05 09:43:02 - 2021-09-06 09:43:02 (120 second resolution)

By TEH ) v FBHERTT
"b/ \°I7- “J I‘ I:I Xg%‘__’ﬁm\__‘-ﬁb
Com Ton Lon IO [ow [w [~ (&) (2] (1] ()

‘ GRAPH ‘ TABLE

Follow graph

s

ES bar
3 Min -
round-trip delay
(ms)
Avg -
round-trip delay
(ms)

Max -
round-trip delay
(ms)

2

TR

Mon 06:00 “Mon 09:00

_JJ_.,[_J_LJV | Vu ||||..|JMJJ_L1_L4J,.|||| |

Lo ot
Sun 12:00 “Sun 15:00 Sun 18:00 Sun 21:00 “Mon 00:00 Hon 03:00

Avg -
round-trip DV
(ms)

© 2023 Juniper Networks

i

See config

Type: Absolute (TA-+router) Vv

BEDERBREFNEYT S 7 14 HILIZKTR

(o))

source) [ destination
& last (not destination)

tused === most used

TRFvIvay bERE

v @ AWS us-east1 IPv4 Path ... |

v
Reroute events: 2021-08-31 21:03:03 v

GRAPH RESULTS LIST

Juniper Public

Route: 1:216.182.238.253 v

Met
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Paragon Active Assurance Monitoring Report

Juniper

Path Trace Demo

test-agent

General

Thresholds per hop: True

Expected DSCP: None

Advanced
MaxTTL: 30
Max results: 500

Routes summary

Route

Route number: 1 (active)
Active for 8439920 seconds.

Luled Office Path Trace www.he.net

Client: sweden-lulea-office_wiffetho (IPud)

Route hops
102321852

195.22.87.1

21388162140
88131143173
130.244.20078
130.244195.17
19468123187

Thresholds for errored seconds (ES)

Reroute events
2021-05-18 0111620
2021-05-15 08:11:10
2021-05-15 07:58:28
2021-05-15 07:03:11
2021.05-15 06:52:47
2021:05-15 06:40:20
2021-05-14 15:42:00

Summary

184.104194.222 2021-05-1415:38:32
184.104.195.166 2021-05-14 1534:07
184,104.195.165 2021.05.14 152807
184,105.213.217 20210514 1523:40
18410581218 2021-05-141522:36
72529257 20210514 15:20:22
2162182362 20210514 15:19:56
2021-05-14 1511525
2021.05-14 15:12:47
2021-05-14 1511024
2021-05-14 15:08:47
2021-05-14 15:07:45
2021-05-14 15:06:41
(+ 13 more)

Errored Seconds (ES): 0% 0.1% M1% W10% WS0% MNo data
S RoundTrp delay(ms) Loss )
mnagomax varation

Error Seconds ()

Total

Loss

© 2023 Juniper Networks

sia Round-Trip delay (ms) Loss9) Error Seconds (%) uss
min ae  ms varision Total Loss beay OV DscP

15m (59 85%) war e 628 01 009 sENw s

20210813 06:06:53 2021-08-13 08:21:53

Errored Seconds (ES): * 0% M0.1% M1% W10% WS0% MNo data

E Round-Trp delay (ms) Loss ) Error Seconds (%) uss
mnag max varation Total Loss beay oV osce

15m (100%) o 2 w2 e 00 oso osio)

2021.08-13 08:06:53 2021-08-13 08:21:53

Errored Seconds (ES): * 0% M0.1% M1% W10% W50% MNo data

E Round-Trip delay (ms) Los ) ErrorSeconds (%) uss
mn o ag mac  variaton Total Loss beay oV osce

15m (100%) 79 ez 7616 051 00 oso osiov) -

20210813 0806153 2021.08-13 082153

Errored Seconds (ES): * 0% M0.1% M1% W10% WS0% ENo data

sta Round-Trip delay (ms) Loss () rrorSeconds (4] s
moo o ew varation Total Loss ey ov  osce

sm(100%) 03 173 m@ e 00 s osw) .

5293.29.85: aws-us-east1th0 (Pud) external P) > wwnw et

2021.08-13 08:06153 2021.08-13 082153

Errored Seconds (ES): * 0% M0.1% M1% W10% WS0% ENo data

sia Round-Trip delay (ms) Loss () rrorSeconds (%) s
mnew varation Total Loss ey oV osce

sm(100%) 0ss 13 3 a2 00 s osw) .

100.100.4.18: aws-us-as1:ethD IPd) texternal 1) > v e et

202110813 08.06153 2021.08-13 082153

Errored Seconds (ES): * 0% MO.1% M1% M10% MS0% MNo data

sia Round Trip delay (ms) Loss ) ErrorSeconds (%] s

Juniper Public

ast1_ethO_(IPva)_(external_IP)_(server)

Home Insert Draw Pagelayout Formulas Data Review View Q Tellme

AL 3 fx Name
A ) 3 ° € F G H | ) x L
1 <
2
3
i
s
6
7
& Tme  Rate (Mbt/s) Loss (%), (ms) €5 (%)
G ERRENRENRN 001 ) o 016 021 074 059 195 o o
10 senssessen oo o o o1  on 49 1m 196 o o
11 swnusnERn 001 o o 017, 027 738 12 195 o o
12 sensessen oo o o ol  on w3 2 195 o o
13 wnawenn oo o o o om  om o0& 19 o o
fRyrr—— oot o o o1 om 14 0% 195 o 0
g oot o o o 0w 51 5w 195 o o
16 sensssans oo o o om  om 26 am 196 o o
17 wenannnnn oo o o o om o0&  os 195 o 0
18 RREARESRE 001 o o 018 023 096 077, 195 o o
19 Mmnaamuaay 001 o o 018 023 08 061 196 o o
20 wRRERRESRE 001 o o 018 026 342 323 195 o o
21 smnuanuany 001 o o 019 024 204 185 195 o o
22 mmEAREEER 001 o o 019 023 051 032 195 o o
Ry —— oo o o o1 0% 3m 3% 196 o o
PR oo o o o1 0w 29 2n 195 o 3
e — oot o o o1  0xs 1n s 195 o o
R o001 o o 019  om o  oss 196 o o
oo o o o1 03  om o 195 o 0
25 wenannnmn o001 o o o1  om 165 7 195 o 0
29 snnsaRaRy 001 o o 019 023 153 134 196 o o
fr— oo o o o1 om 13 om 195 o o
31 RnERRERRE 001 ) o 018 024 388 37 195 o o
32 smnaanuany 001 o o 018 026 169 151 196 o o
33 ARREARENRN 001 o o 017, 023 182 165 195 o o
Ry oo o o o om 0%  om 195 o o
35 wnanma oo o o o om  om  on 19 o o
e — o001 o o o1  onm 11 oss 195 o o
37 wenanmnn oo o o o 02 on o 195 o o
frpr— oo1 o o o1 om  om  ox 195 o o
frg— oo o o o1 om  om  oe 196 o o
40 smnsEmsER 001 o o 015 022 154 138 195 o o
ey oo o o o 02 o o 195 o o
42 sensemsEnn 001 ) o 015, 02 063 047, 196 o o
43 wmnsensenn 001 o o 014 02 069 054 195 o o
A4 sRnseRRERn 001 ) o 015 022 147 131 195 o o
4« » aws-us-east1_oth0_(IPv4)_(exter +
Ready 1T

©00000000000000000000000000000000000

aws-service-chain-ta_ethO_(IPva)_(client)

& Share

ES loss (%) ES delay (%) ES DSCP (%) SES (%)

© Comments
[ a
As (%)

- 0 [ - e —+ 100%
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UniPpe 5] NSFESR S T 2 SR B E
\Speedtest _J | r,- EiEEEb bitg mLa oty PJ He
anowaER aAseD sesromascE 3 NETWORKS
Apps / speedtest / results
Test your network performance
Speedtest is a simple way to conduct a test of the throughput -
and latency of your network connection. Speedtest measures Download: 57.17 mbitss Speedtest results Showall v l 15m | h [ h | 24h l w | it ‘ y | hd ] [ Go to public page ] l Configure l [ Export CSV
your}network connection in real time using real traffic and Upload: 335.24 mbit/s
provides live results and charts for you. GRAPH TABLE
Tip: For technical details of how the test is conducted, please TCP Ping: 15.47 ms —
read below. Omsjitter
400
ICMP Ping: 7.89ms
0.0%loss 1.71msjitter 300 L.
200
S 100 MDownioad (Mbit/s)
Category: Default v o M Upload (Mbiv's)
0
Server: pop03nta0i:ethl (IPv4) 300 2021-05-31 15:25:00 2021-05-31 15:26:00 2021-05-31 15:27:00 2021-05-31 15:28:00 2021-05-31 15:29:00  2021-05-31  2021-05-31 15:31:00 2021-05-31 15:32:00 2021-05-31 15:33:00 2021-05-31 15:34:00  2021-05-31
15:30:00 15:35:00
Comment: 200
Details Rate graph
100 o
m B Download (Mbit/s). GENERAL TCP INFO
400
L |v]inm] e
0
1 N 3 4 5 6 7 s 9 10 Time: 2021-05-31 15:32:31 300
Test Agent: pop03nta01:eth1 200
Client: 1
100 i
TCP sessions: 8 MDownload (Mbit/s)
Mypload (Mbit/s)
Down rate: 57.17 Mbit/s 0
1 2 3 4 5 6 7 8 9 10
- = > - Up rate: 335.2 Mbit/s
Download: The test will start with 5 Upload: The test will start with 5 TCP Ping: Sends a small amount of ~ ICMP Ping: ICMP echo requests are TP ping: 15.47 ms
parallel TCP sessions. More sessions parallel TCP sessions. More data back and forth over a single sent from the server to measure g :
will be added depending ontherate  sessions will be added depending ~ TCP session to measure the round-  the round-trip delay and loss. TCP jitter: 0.00 ms
measured during the first 5 seconds.  on the rate measured during the trip delay. ICMP ping: 7.89ms
Up to 24 parallel session might be first 5 seconds. Up to 24 parallel
used. session might be used. ICMP loss: 0.00%
ICMP jitter: 1.71ms
User agent: Mozillas5.0 (Windows NT 10.0; Win64; x64; rv:88.0) Gecko/20100101 Firefox/88.0
Token: o
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5G end-to-endDsmEEZ {R:IF
AN NTETHHT-E L THEGHOSLAIFMMIZ L IKTFET S
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Open Connect Appliances (OCAs)¢& (3

*Netflixa 272 VERE., BEL, HEFORY FT—JICEESNTULS
H—/\— ( Open Connect Appliances) —&fDOHIE TIX, SA T UITALILD
AR3A—2YME—7 FZ5T749 9D 35%IZHHBLET,

* Netflix B DERY—/\—ZEFERAL TS V02— Y FEREZTA NI H & T,
TAMDPEERDA—H—LF YA TERTELINTF—TUVRAZFHEYIZRLT
WS EZHRETETFRT,

Source:
https://ripe74.ripe.net/archives/video/99/
https://netflixtechblog.com/building-fast-com-4857fe0f8adb
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http://gizmodo.com/this-box-can-hold-an-entire-netflix-1592590450

Fast.com®D{Li#H

amazon
webservices*
Steering

Select servers that are:

IPv6 is used
- healthy a whenever possible
g close
- on the best network path

!

aGET list of OCAs

http(s)://api.fast.com/oca/speedtest

Source:
https://ripe74.ripe.net/archives/video/99/ :
https://netflixtechblog.com/building-fast-com-485 7feOf8c1db
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OTT Performance

Netflix Speedtest
OCA1 OCA 2 OCA3 api.fast.com
= = = =0 * PAA Test AgentIEHTTPS#ZH T
m m H‘ m H| H| i Netflix WERHAT S5 1D, £-I1FEHK
H”U Il DOCANSTR T AV %
= Ayoa—k
CPE T = = * Netflix7 X I —F—%
@ A0 = 4% I2YRI—DORANMNEZTE
. Uy — Access Core 179 5 EDAEE
Test Agent network Network

* Netflix OCAAD A O— k&
7w 7A—FRE— FZ5HAE

Netflix transport streams
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BEERE -TH—-T A ADRE

2y RNI)—mEBOEEMS(FLIRIICHIE U TCAKREREERE(CROTVS

[BEEEE] (I>45-T354X]
BRIz A E 9 21812 ThdI Net promoter score RYRNI—IAREED60%(EI-HEDITS
(NPS) IT(HBEEEADIEIIMMOEZELLEERL TELL (US 200D EEADAEER)

&0

Net promoter score (NPS) for Problems Reported by
telecoms and overall industry never reported other source

44
61%
28
24
Reported by
Problems employees

discovered by
2016 2018 IT/NetOps

= Telecoms NPS = Industry average NPS
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Connected ‘

devices

Public

Cloud
2 4G/5G
Industry 4.0 %
[ Campus Internet/ Partner Pr|vate
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YNNI —-ImENEICRFTO7I0—F

mBRECHITZ7T0-FHEO—HIELT. MYBEIEICHIFIDMEADY JO—-F42SE(CIDE. LLTD4D0
MO MRV N BB RICBVWTEETHIEEZSND,

RECURRENCE
PREVENTION

Do not generate

the same problem Stop the problem

from happening

QUALITY
IMPROVEMENT

EARLY

DETECTION OUTFLOW

& EARLY PREVENTION
RESOLUTION

Stop the problem
before it reaches
the customer

Minimize the problem:
solve the problem quickly
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W9 BEIT A NZHEDIRT

Source: https://www.toyota-europe.com/world-of-toyota/feel/quality
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https://www.toyota-europe.com/world-of-toyota/feel/quality
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Change/Delivery - Day 1
\ ” o LW 4T OWMESBHNEL, I[EFEICTED
- BECHTZRIMRPBNECTES

o A-YEOELENTA-—N D AREZHED. IBAETED
£I(C72D
- [EREFROKEZIEHETES

o ESRABKRISHIDRYNI-IDY-EXmE%Z
HEERTEBLI(CRD

* Operations/Service Desk — Day 2
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EFEDROI
Note: ROI statistics from Netrounds’ customers
13% reduction >
H—E2FUNDLENT B EIEH1 3%l %
Q)
8% lower OPEX g. 8
H—E 25N DI MA8 Yo Bl 5 T 5<
cT:' [
Faster time to revenue ‘é.’_
FIRY —E2ADREFIEFTH 6 BIEHE 3

50% reduction
1237 > MERF T DOESREHYS 0% Bl

Performance issues
AFEEY—-EADNIA—-Y O ABIEDHO

Increased customer satisfaction
1—-Hiigeh' 1 0P s 4l T 3R> bl Lk
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