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Next 20 mins...

Some academic(s) arrive to tell us
that (once again) they have Fixed the Internet,
and (once again) it runs on top of the current actually-working

Internet,
and (once again) if you sign up you can communicate with as
many as twelve other computers.

n-gate.com in reference to SCION
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Data distribution




Content Distribution Network



Federated Clouds



Named Data Networking (NDN)



Named Data Networking

NSF Future Internet Architecture Program
Information distribution network
Potential benefits:

e content caching
e network level security of data
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Route directly to data

IPv4: 1.2.3.4
IPv6: 1:2:3:4:5:6:7:8

NDN: /arbitrary/strings/infinite/address/space
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1-1 Request-Response (Interest-Data)
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In network caching
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Run it



In the Cloud

Overlay over IP
Simplify deployment

Scalable

Existing Tools

Router: NFD

Link State Routing: NLSR
Dynamic route updates on static
network

Connectivity: FCH
Find closest hub/gateway
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Overlay over TCP / UDP

Roundtrip Time
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Processing Overhead

Hop Processing Time

0.2
0.15
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Subtract network roundtrip time: 0.174ms

== TCP == UDP
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Testing notes

Performance severely degrades with 50000+ cached /
in-flight requests
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Scaling Up



Problem: Growing a node
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Replace

O

TCP/UDP Load Balancer / Broadcast / Multicast

Crrr



New Node in Front

5-C

TCP/UDP Load Balancer / Broadcast / Multicast
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New Node Behind (Chain)
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New Node Behind (Load Balancing)
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Growing the Network



Problem: New Node

26



Broadcast / Multicast

27



Bootstrap Gossip

Old

Old

Old
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Central Discovery Server

Old

Discovery

29



Network Architecture
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Automation



In-band Management

NDN Overlay
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Out of Band Management

NDN Overlay

Router

Router

/Controlle>\

IP

/Controlle>\
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Proof of Concept



Necessary Configuration

Discovery Server
e \Write down its address / Give it a preconfigured address

Load Balancer
e Address of Discovery Server
e \Write down its address / Give it a preconfigured address

Caching Server
e Address of Load Balancer

37



Increased Path
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¥ x
¥

No Cache

1000000000
100000000

Roundtrip Time

% +38908S°L
<o 81890891
“3 L18908S1L
o G18908S1L
: o 71890851
& 21890851
% 01890891
x 60890851
» TEV8908GL
X ¢v8908S1L
= “0¥8908S1L
;B ~6£89085 L
| B, "GEBIO08S L
E B "9€8908GL
4 “$€89085 L
) 7¢E€8908SL
% LEB908SL
o 3 "'628908S 1L
AL L28908G1L
2 Bt B '9¢8908S1L
,“ The 4 .k.w “¥28908S L
4 IR § ~€28908G L
i I 5 1289086
I BET L 02890851
’ 5 5 +38908S°L
"3 x 5" ; N —.woowm—.
4 L & 5189085 |
1 IEPE 5 7189086 L
5 § 2189085
R g ,m “+38908S5°L
Bk F 6089085
m, 80890851
g +389085 L
x o “1L¥8908S1L
: : "6£8908G L
: . '8€8908S1L
1| B ~9£8908G L
q B ~G£89085
e— x 'EEBI08S L
o o o o o
o o o = =
o o o o o
o o o o -
o o o —
o o —
_ﬂlu —

(spuooasoueu) swi] duipunoy

38

Datetime



Proof of Concept Performance

Scraping state of router through CLI (on a timer)
TCP connections propagate routes and updates

Coarse grained partitioning of routes
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Conclusion
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Does it work?

Reuse existing router in a load balancing configuration

Minimal configuration, self connecting network
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Lessons Learned

Now

Rapidly evolving research testbed
for new ideas

Things break or are not optimized

Future

Some new network based
on these ideas

Or maybe not (IPv6...)
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Demo: add load balancer

Compute Engine VM instances

© Columns

Instance groups

Recommendation In use by Internal IP External IP
Instance templates

© cachel

# cache2

2 clientl
gke-cluster17-default-pool-930a5ce3-nnyo us-centrall-a gke-cluster17-default-pool-930a5ce3-grp
instance-1
primary1

O primary2

Starting VM instance "primary2" succeeded X

—— watcher
arccy@instance-1:~$
arccy@instance-1:~$
arccy@instance-1:~$
arccy@instance-1:~$
arccy@instance-1:~$
arccy@instance-1:~$
arccy@instance-1:~$
arccy@instance-1:~$ ./dashc -watcher watcher.c.com-seankhliao.internal:8000
2020-02-02T00:21:43Z INF starting dash
2020-02-02T00:21:43Z INF connected to reflector
2020-02-02T00:21:43Z INF starting uilive

NODE CACHE MEMORY (B) IN/OUT (B) ROUTES
10.128.15. 286 / 65536 29454336 17927054 / 4249947 /. /producer/one, /producer/
10.128.15. 285 65536 30027776 17865446 | 4227482 /. /producer/one, /producer
10,128,415 45 / 65536 31264768 10665380 / 4626450 /

L 10.128 11 65536 25546752 1267997 / 310278 /producer/one, /producer/two



https://docs.google.com/file/d/1R2H3Aj6nOFAwDD5pBjjkgHBX7O3pkPn3/preview

Demo: remove load balancer (16s)

Compute Engine VM instances

© Columns

nstance groups
Name
nstance templates
© cachel
Sole-tenant nodes i
client1
gke-cluster17-default-pool-930a5ce3-nnyo
instance-1
primary1
primary2

producer

producer2
https://console.cloud.google.com/#
arccy@instance-1:~$
arccy@instance-1:~$
arccy@instance-1:~$
arccy@instance-1:~$
arccy@instance-1:~$
arccy@instance-1:~$
arccy@instance-1:~$ ./dashc -watcher watcher.c.com-seankhliao.internal:8000
2020-02-02T00:21:43Z INF starting dash
2020-02-02T00:21:43Z INF connected to reflector
2020-02-02T00:21:43Z INF starting uilive

watcher

NODE CACHE MEMORY (B) IN/OUT (B) ROUTES
10.128.15. 65536 29454336 18070730 / 4286053 /. /producer/one, /producer/two
10.128.15. 65536 30027776 18008575 / 4263004 /. /producer/one, /producer/two
10.128.15. 65536 31264768 10752940 / 4645834 /

L 10.128. / 65536 25817088 1400604 / 343074 /producer/one, /producer/two
10.:128.15. / 65536 18161664 119308 / 39773 /producer/one, /producer/tw



https://docs.google.com/file/d/1XpZBJuKCiEhrSk__ZQ_onOKYWg7DubrT/preview

Demo: add Cache (44s

Compute Engine VM instances

© Columns

nstance groups
Name Recommendation In use by Internal IP External IP
nstance templates
@ cachel us-central 10.128.15
Sole-tenar cache2
2 client!
Snapshots % gke-cluster17-default-pool-930a5ce3-nnyo us-centrall-a gke-cluster17-default-pool-930a5ce3-grp
% instance-1
Images
% primary1
 producerl

producer2

@ watcher

arccy@instance-1:~$

arccy@instance-1:~$

arccy@instance-1:~$

arccy@instance-1:~$

arccy@instance-1:~$%

arccy@instance-1:~$

arccy@instance-1:~$

arccy@instance-1:~$ ./dashc -watcher watcher.c.com-seankhliao.internal:8000
2020-02-02T00:11:18Z INF starting dash
2020-02-02T00:11:18Z INF connected to reflector
2020-02-02T00:11:18Z INF starting uilive

NODE CACHE MEMORY (B) IN/OUT (B) ROUTES
10.128.15.207 282 / 65536 29454336 16353978 / 3856895 /. /producer/one, /producer/two
10.128.15.208 281 / 65536 30027776 16302043 / 4972046 /, /producer/one, /producer/two
10.128.15.209 18 / 65536 31264768 10756798 / 4389148 /

L 19.128.15.237 270 / 65536 29851648 11803504 / 3714249 /producer/one, /producer/two



https://docs.google.com/file/d/1tuJFbMRbepVwWYrZF2eKnE1woFDVPjqO/preview

Demo: remove Cache (17s)

Compute Engine VM instances

Columns

Recommendation In use by Internal IP External IP
Instance templates

cachel 2
# cache2
client1
gke-cluster17-default-pool-930a5ce3-nnyo is-centrall-a gke-cluster17-default-pool-930aSce3-grp
instance-1

primary1

producer1

X producer2

Stopping VM instance "cache1"

watcher

arccy@instance-1:~$

arccy@instance-1:~$

arccy@instance-1:~$

arccy@instance-1:~$

arccy@instance-1:~$

arccy@instance-1:~$

arccy@instance-1:~$ ./dashc -watcher watcher.c.com-seankhliao.internal:8000
2020-02-02T00:11:18Z INF starting dash

2020-02-02T00:11:18Z INF connected to reflector

2020-02-02T00:11:18Z INF starting uilive

NODE MEMORY (B) IN/OUT (B) ROUTES
29454336 16627390 / 3928689 /. /producer/one, /producer/two
30027776 16572803 / 5040816 /. /producer/one, /producer/two
31264768 10948720 / 4438910 /
29851648 12052764 / 3779058 /producer/two
16896000 65702 / 24320 /producer/one
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https://docs.google.com/file/d/1AzMQ4JBGYjtZJVDlVI52CPGoLXRNQXSV/preview

