
Slide title  
44 pt 

 
 
 
 
 
 

Text and bullet level 1 
 minimum 24 pt 

 
Bullets level 2-5 
minimum 20 pt 

 
 

 

 
Characters for Embedded font: 
!"#$%&'()*+,-./0123456789:;<=>?
@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdef
ghijklmnopqrstuvwxyz{|}~¡¢£¤¥¦§¨©ª«¬®¯°±²³
´¶·¸¹º»¼½ÀÁÂÃÄÅÆÇÈËÌÍÎÏÐÑÒÓÔÕÖ×ØÙÚÛÜÝÞ
ßàáâãäåæçèéêëìíîïðñòóôõö÷øùúûüýþÿĀāĂ
ăąĆćĊċČĎďĐđĒĖėĘęĚěĞğĠġĢģĪīĮįİıĶķĹĺĻļĽľŁłŃ
ńŅņŇňŌŐőŒœŔŕŖŗŘřŚśŞşŠšŢţŤťŪūŮůŰűŲų
ŴŵŶŷŸŹźŻż�Ž�žƒȘșˆˇ˘˙˚˛˜˝ẀẁẃẄẅỲỳ–—‘’‚“”„†‡•…‰‹›⁄
€™ĀĀĂĂĄĄĆĆĊĊČČĎĎĐĐĒĒĖĖĘĘĚĚĞĞĠĠĢĢĪĪĮĮİĶĶ
ĹĹĻĻĽĽŃŃŅŅŇŇŌŌŐŐŔŔŖŖŘŘŚŚŞŞŢŢŤŤŪŪŮŮŰŰ
ŲŲŴŴŶŶŹŹŻŻȘș−≤≥fifl 

 

ΆΈΉΊΌΎΏΐΑΒΓΕΖΗΘΙΚΛΜΝΞΟΠΡΣΤΥΦ
ΧΨΪΫΆΈΉΊΰαβγδεζηθικλνξορςΣΤΥ
ΦΧΨΩΪΫΌΎΏ 

ЁЂЃЄЅІЇЈЉЊЋЌЎЏАБВГДЕЖЗИЙКЛМНОП
РСТУФХЦЧШЩЪЫЬЭЮЯАБВГДЕЖЗИ
ЙКЛМНОПРСТУФХЦЧШЩЪЫЬЭЮЯЁЂ
ЃЄЅІЇЈЉЊЋЌЎЏѢѢѲѲѴѴҐҐәǽẀẁẂẃẄẅỲỳ№ 
 

 

 
 
 
 
 

 
Do not add objects or 
text in the footer area 

Netinf live video streaming – Falun field trial  |  © Ericsson AB 2015  |  2015-03-04  |  Page 1 

Adeel Malik, Börje Ohlman - Ericsson 
Bengt Ahlgren, Anders Lindgren – 
SICS 
Lukas Klingsbo, Magnus Lång, Edith 
Ngai – Uppsala University 

Netinf live video 
streaming – 
falun field trial 



Slide title  
44 pt 

 
 
 
 
 
 

Text and bullet level 1 
 minimum 24 pt 

 
Bullets level 2-5 
minimum 20 pt 

 
 

 

 
Characters for Embedded font: 
!"#$%&'()*+,-./0123456789:;<=>?
@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdef
ghijklmnopqrstuvwxyz{|}~¡¢£¤¥¦§¨©ª«¬®¯°±²³
´¶·¸¹º»¼½ÀÁÂÃÄÅÆÇÈËÌÍÎÏÐÑÒÓÔÕÖ×ØÙÚÛÜÝÞ
ßàáâãäåæçèéêëìíîïðñòóôõö÷øùúûüýþÿĀāĂ
ăąĆćĊċČĎďĐđĒĖėĘęĚěĞğĠġĢģĪīĮįİıĶķĹĺĻļĽľŁłŃ
ńŅņŇňŌŐőŒœŔŕŖŗŘřŚśŞşŠšŢţŤťŪūŮůŰűŲų
ŴŵŶŷŸŹźŻż�Ž�žƒȘșˆˇ˘˙˚˛˜˝ẀẁẃẄẅỲỳ–—‘’‚“”„†‡•…‰‹›⁄
€™ĀĀĂĂĄĄĆĆĊĊČČĎĎĐĐĒĒĖĖĘĘĚĚĞĞĠĠĢĢĪĪĮĮİĶĶ
ĹĹĻĻĽĽŃŃŅŅŇŇŌŌŐŐŔŔŖŖŘŘŚŚŞŞŢŢŤŤŪŪŮŮŰŰ
ŲŲŴŴŶŶŹŹŻŻȘș−≤≥fifl 

 

ΆΈΉΊΌΎΏΐΑΒΓΕΖΗΘΙΚΛΜΝΞΟΠΡΣΤΥΦ
ΧΨΪΫΆΈΉΊΰαβγδεζηθικλνξορςΣΤΥ
ΦΧΨΩΪΫΌΎΏ 

ЁЂЃЄЅІЇЈЉЊЋЌЎЏАБВГДЕЖЗИЙКЛМНОП
РСТУФХЦЧШЩЪЫЬЭЮЯАБВГДЕЖЗИ
ЙКЛМНОПРСТУФХЦЧШЩЪЫЬЭЮЯЁЂ
ЃЄЅІЇЈЉЊЋЌЎЏѢѢѲѲѴѴҐҐәǽẀẁẂẃẄẅỲỳ№ 
 

 

 
 
 
 
 

 
Do not add objects or 
text in the footer area 

Netinf live video streaming – Falun field trial  |  © Ericsson AB 2015  |  2015-03-04  |  Page 2 

› Falun field trial 
› NetInf Architecture (SPIN mechanism) 
› Movie time! 
› Evaluation results 
› Conclusions 

Outline 
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› Experimental setup 
– NetInf routers with 

caches deployed 
at Lugnet, the ski 
arena in Falun 

– A similar setup in 
Ericsson's lab in 
Kista 

– Android phones 
with our NetInf-
enabled video 
recording and 
playing app 

Network  
architecture 

Bowser LuigiToaster

Morpheus TrinityNeo

WiFi & 3G/4G 
clients

WiFi AP

WiFi AP

Kista

192.168.1.0/24

192.168.2.0/24

VP
N
	  tu

nn
el

Internet

Port forwarding (for the NetInf service and the NRS)
WiFi & 3G/4G clients connecting via the internet

Name Resolution Server (NRS)

Falun

NetInf 
Routers

NetInf 
Routers

10 Mbps



Slide title  
44 pt 

 
 
 
 
 
 

Text and bullet level 1 
 minimum 24 pt 

 
Bullets level 2-5 
minimum 20 pt 

 
 

 

 
Characters for Embedded font: 
!"#$%&'()*+,-./0123456789:;<=>?
@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdef
ghijklmnopqrstuvwxyz{|}~¡¢£¤¥¦§¨©ª«¬®¯°±²³
´¶·¸¹º»¼½ÀÁÂÃÄÅÆÇÈËÌÍÎÏÐÑÒÓÔÕÖ×ØÙÚÛÜÝÞ
ßàáâãäåæçèéêëìíîïðñòóôõö÷øùúûüýþÿĀāĂ
ăąĆćĊċČĎďĐđĒĖėĘęĚěĞğĠġĢģĪīĮįİıĶķĹĺĻļĽľŁłŃ
ńŅņŇňŌŐőŒœŔŕŖŗŘřŚśŞşŠšŢţŤťŪūŮůŰűŲų
ŴŵŶŷŸŹźŻż�Ž�žƒȘșˆˇ˘˙˚˛˜˝ẀẁẃẄẅỲỳ–—‘’‚“”„†‡•…‰‹›⁄
€™ĀĀĂĂĄĄĆĆĊĊČČĎĎĐĐĒĒĖĖĘĘĚĚĞĞĠĠĢĢĪĪĮĮİĶĶ
ĹĹĻĻĽĽŃŃŅŅŇŇŌŌŐŐŔŔŖŖŘŘŚŚŞŞŢŢŤŤŪŪŮŮŰŰ
ŲŲŴŴŶŶŹŹŻŻȘș−≤≥fifl 

 

ΆΈΉΊΌΎΏΐΑΒΓΕΖΗΘΙΚΛΜΝΞΟΠΡΣΤΥΦ
ΧΨΪΫΆΈΉΊΰαβγδεζηθικλνξορςΣΤΥ
ΦΧΨΩΪΫΌΎΏ 

ЁЂЃЄЅІЇЈЉЊЋЌЎЏАБВГДЕЖЗИЙКЛМНОП
РСТУФХЦЧШЩЪЫЬЭЮЯАБВГДЕЖЗИ
ЙКЛМНОПРСТУФХЦЧШЩЪЫЬЭЮЯЁЂ
ЃЄЅІЇЈЉЊЋЌЎЏѢѢѲѲѴѴҐҐәǽẀẁẂẃẄẅỲỳ№ 
 

 

 
 
 
 
 

 
Do not add objects or 
text in the footer area 

Netinf live video streaming – Falun field trial  |  © Ericsson AB 2015  |  2015-03-04  |  Page 5 

›  NetInf Service Discovery 
– Clients on local WiFi use Multicast DNS (mDNS) for discovery of NetInf 

routers 
– Clients on the Internet use DNS resolution to discover a NetInf router 

›  Centralized Name Resolution Server (NRS) 
– Resolves header object and chunks names to locations 
– Stores meta-data for video streams that is used to populate the Event 

Browser 

›  Discovery of subsequent chunk names 
– Publish-Subscribe used instead of Manifest files 

›  Retrieval of video chunks 
– Hop-by-hop TCP connections 

Architecture & 
implementation specifics 
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›  Caching and Aggregation 
–  On-path caching, all NetInf routers have a cache 
–  Hop-by-hop Publish-Subscribe and caching enables aggregation 

›  Event Browser 
–  Integrated in the Android Netinf live video streaming application 
–  Used for video stream selection; provides a list view and a map 

view for selection 
–  NRS periodically polled for updating the list/map view; for this a 

search is performed for all Header NDOs registered in the NRS 
  

›  NetInf node in Android 
–  Always running, could be used by other NetInf enabled apps 

›  Video stream and chunks 
–  Bitrate: 1 Mbps 
–  H.264 encoded chunks, chunk length is 2 seconds 

Architecture & 
implementation specifics 

Android 
Live 

Streaming 
Event  

Browser 

NetInf node 

NetInf API 

Cache Request 
Aggregator Request 

Routing 

Future 
NetInf 

enabled 
App 
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› There are two types of NDOs registered in the NRS. First 
the Header NDO and second the NDOs for video chunks. 
The two types of NDOs have the following key fields in the 
metadata. 

› NRS search is used for a number of functions e.g. 
populating the Event Browser, retrieving video chunks 
when a seek is performed during video playback and 
retrieving video chunks for which notifications are lost. 

NDO types and Metadata 

NDO type Metadata fields 
Header NDO  Video name, Video description, 

Video geo-location 
Video chunk NDO  Header NDO name, Timestamp, 

Sequence number 
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NetInf Name Resolution and 
Point-to-Multipoint 

AN  Access IP Network 
An           IP address 
C            Client 
IOx         Information Object x 
ICNR      Information-centric Router 
S             Server 
tn  token number                

Publisher	  S1	  

Global	  IP	  
network	  

IOx	  

NRS	  

DNS 

C1	  

AC1	  

A21	  

A22	   A23	  

ICNR2	  

C2	  

AC2	  

C3	  

AC3	  

A31	  

A32	   A33	  

ICNR3	  

C4	  

AC4	  

Real-time 
data, e.g.  

sensor data 
or live 
video

A11	  

A12	   A13	  

ICNR1	  

3:	  Req	  
(A11	  ,	  AS,	  t4)	  

4:	  Resp	  
(AS	  ,	  A11,	  t4)	  

AS	  

AN	  

AN	   AN	  

NetInf - Network of 
Information: 
›  ICN architecture 

developed in the 
4WARD & SAIL EU 
projects 

›  Can use HTTP as 
transport  
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Movie Time! 
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Aggregation efficiency of 
the NetInf router 
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Network and CPU load with 
many publishers 
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Network and CPU load with 
many viewers 
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Delay comparisons with 
YouTube and Twitch 
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› Largely worked as expected with no major issues! 
 

› Live delay measurements 
– Delay in the range 12-25 seconds, similar to Twitch and Youtube 
– Major delay sources are video chunk size and client playback 

buffering 
 

› Aggregation router performance 
– Generally low CPU load 

 

› Scalability experiment 
– Up to 4000 clients on a single aggregation router 

Experience & results  
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ΧΨΪΫΆΈΉΊΰαβγδεζηθικλνξορςΣΤΥ
ΦΧΨΩΪΫΌΎΏ 

ЁЂЃЄЅІЇЈЉЊЋЌЎЏАБВГДЕЖЗИЙКЛМНОП
РСТУФХЦЧШЩЪЫЬЭЮЯАБВГДЕЖЗИ
ЙКЛМНОПРСТУФХЦЧШЩЪЫЬЭЮЯЁЂ
ЃЄЅІЇЈЉЊЋЌЎЏѢѢѲѲѴѴҐҐәǽẀẁẂẃẄẅỲỳ№ 
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›  Investigate reasons for delay deviation 
–  Interference in WiFi channels? Implementation? 
– More logging: when are notifications received, when are video chunks 

retrieved etc. 

›  Improve implementation to reduce delay 

›  Content retrieval from off-path caches; this will increase the chances of 
accessing content from the local network and save precious bandwidth 
on the backbone links 

 

›  Improve usability of the Android app e.g. add features like video 
ratings, trending videos etc. 

Future work 


