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Deepfield Joins Nokia (February 1, 2017)

Nokia Internal Use Cutting edge technology Rapid growth
5 year old startup with 20 Unique offering in industry
years technology leadership Big data IP network
» Bigdata and Internet analytics, petabyte scale
pioneers Global cloud awareness
* Top DDoS prevention Multi-dimensional
specialists in industry Leverace existin
(founded Arbor o SESEES
ardware
Networks)

Deepfield provides the IP network intelligence our customers need to drive

greater network efficiency, quality and security - in real time

5 © Nokia 2017 Nokia Internal Use NOKIA



Nokia Deepfield architecture: the evolution of IP network analytics

routers service APls performance data
y 3 +
101 1 1]
111 1.1

switches DNS log events

security events

cloud
genome”

@w e &

0SS/BSS customer care support and billing

data center monitoring application monitoring

T Global cloud/network awareness

S,

3 © Nokia 2017 Nokia Internal Use

network data

deepﬁeld data

enterprlse data

Deepfield Core Platform

==C

Petabyte scale
big data engine

Multi-dimensional,
real-time analytics

Rich, expandable
telemetry sources

NOKIA



The need for multi-dimensional, cloud+network visibility, in

4

Access

FTTx

WIFI

2G/3G

© Nokia 2017

CMTS

IP Core
Metro '
Metro !

... the network topology of

my own network.

Nokia Internal Use

Internet & delivery Cloud apps
networks & services
NETFLIX
You
facebook
twitter
.ﬁ (© Whatsapp

| need to overlay this
information over the network
topology of the Internet,
and...

real-time

| need to understand
cloud services and their

topology.

NOoKIA



Cloud Genome®: deliver the quality experience your customers want,
with the economics you need

[oT devices Access

=

i e
0 I WiF]

& 2G/3G -

* Do | need a cache for
Netflix?

* Where do | place it?

* How is it performing?

5 © Nokia 2016

[P Core

Metro = <+

Metro = ./

*  How many Netflix sessions
on this link?

e What is their ABR / Stream?

e Per subscriber?

Nokia Internal Use

Internet & delivery Cloud apps
networks & services
NETFLIX
You
HB®

Do | have the best peering, transit & CDN
relationships?

Where do problems really lie?

How do | walk armed to any negotiation?

NOKIA



Analytics at Peer
Track Performance all the way to the Edge

TIMEGRAPH N | ==

Show 1 to |5 > | of733 | ¢ ] Sites v Sum nstreams * bps/stream (avg) x »
25 25
50 2015-12-15 07:25:00 UTC 20
Sum nstreams bps/stream (avg)
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L e hulu.com: 2.1Knstreams 2.4Mbps FARs) 15 =
o youtubecom: 180nstreams  1.8Mbps = Y] T
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i ; ' / " s
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= video.facebook.com = youtube.com = hulu.com = streaming.amazon.com = vudu.com

6  ©Nokia 2016 Nokia Internal Use NOKIA



Analytics at Service Group

How Congested is SG/Port?

»  Estimate when node/port should be
split.

»  Tonnage and Quality metrics over
time.

What is Customer
Quality/Performance?

» Is there a need to split node?

»  When does the OTT Video ABR
reach critical threshold?

»  What is the impact of node split?

Before/After Quality comparison.

What is my Application Traffic

Breakdown?

What traffic types are utilized by
customers in SG?

Are the customers using applications
that are sensitive to congestion?

Are they using tolerant protocols?

7 © Nokia 2016

Nokia Internal Use

NOKIA




Analytics at Service Group
Track Performance all the way to the Edge

oo e = (- & ‘ Which SG/Ports are reaching critical level?
’ When are they about to degrade? Forecast and
1 give lead time to split.
1
H
5

’ [ ] I l BB I I I I I I l Single point to manage Service Group/Port

capacity planning.

[ ewonv showtorma~

QoE (Mbps/

R oo TEM  pnu  rmws e oscecracus trossConi e
w1 curs o 561 e we ow w e past v Before and after node split.

R - - = - — Even though node is full, what is the quality?
ore curs s o @ s uw e e e Did split take node/port from full and bad QoE,
womm n e emm wee e to full and good QOE with adaptive bit rate?
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Analytics at Subscriber

Track Performance all the way to the Edge

A day ago to now fh
Database Dimension Displays Filters
Sl A Category = <4 Display == Time Filter =+ Data Filter
Data Filter(s): Addr [L] includei.125.18.125.46 & X
» More options
+ s x
Show ¢ |1 to 2 » of 2(limit 20) Update Total bps (avg) v R
Sites
Zw00 200 0z Fa 06 0530 UTC 0500 1100 1400
web 800.0Kbps
games 5.7Mbps
000 2300 0200 Fab 08 05:30 UTC 0800 oo 1400
X3 s x
[D Export - Show 50 rows w 4 all fields
Category Sent Bytes 5  Recv pps (avg) Recv bps (avg) Sent bps (avg) Recv Packets Sent pps (avg) Sent Packets Recv Bytes Total bps (avg) Total Bytes
web 133.9 MB 57.63 pps 598.7 Kbps 33.4 Kbps 1.9 MP 12.99 pps 417 KP 2.4GB 632.1 Kbps 2.5GB
games 114.7 MB 34.86 pps 215.9 Kbps 42.5 Kbps 753 KP 23.1 pps 499 KP 583 MB 258.4 Kbps 697.6 MB

9 © Nokia 2016 Nokia Internal Use
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Analytics at Subscriber Application
Track Performance all the way to the Edge

+ B 0 D x|
A day ago to now i

Database Dimension Displays Filters

sl - Sites x Addr[L] * 4 Display 4 Time Filter = Data Filter

Data Filter(s): Sites include netflix.com & X

» More options

+ I X
D] Export w  Show 50 rows w (5 searchallfields )
Sites Addr [ Sent . Recvpps Recv bps Sent bps Recv Sent pps Sent Recv Total bps Total
Bytes (avg) (avg) {avg) Packets (avg) Packets Bytes (avg) Bytes
464.1
netflixcom  50.83.140.216 MB 1.7 Kpps 25.5 Mbps 69.9 Kbps 88.9 MP 122.32 pps 6.5 MP 169 GB 25.5 Mbps 169.5 GB
230.6
netflix.com 173.27.69.55 724 MB 2.4 Kpps 38.4 Mbps 120.7 Kbps 17 MP 197 pps 9.5 MP s 38.6 Mbps 2314 GB
7308 2853
netflix.com 173.28.146.75 T 2.6 Kpps 43.5 Mbps 111.4 Kbps 139.1 MP 208.78 pps 11 MP - 43.6 Mbps 286 GB
netflix.com 50.83.213.1 1GB 7.5 Kpps 89.6 Mbps 514 Kbps 120 MP 1.2Kpps 19.1 MP 178 GB 90.1 Mbps 179 GB
376.2
netflix.com  50.81.241.91 1.1GB 2.9 Kpps 46.4Mbps  130.5Kbps  185.1 MP 233.6 pps 15.1 MP o 46.6 Mbps 3773 GB
317.8
netfliccom  173.23.118.192 12GB 3.1 Kpps 47.9 Mbps 175.1 Kbps 163.6 MP 331.94 pps 17.6 MP B 48.1 Mbps 319 GB
netflix.com 173.24.230.63 13GB 2.3 Kpps 35.5 Mbps 202.3 Kbps 122.2 MP 394.08 pps 20.6 MP Z?Bj 35.7 Mbps 2327 GB
539.9
netflix.com  50.81.216.232 17GB 4.6 Kpps 75.8Mbps  231.6Kbps  259.6 MP  411.89 pps 23.5MP B 76 Mbps 541.6 GB

. 3217
10 © Nokia 2016 netfixcom  NEKIFAFRernal LB  33KPps  487Mbps  4927Kbps  1739MP  1.2Kpps 61.2 MP s 492 Mbps  325GB NDK'A
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