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Municipal Wireless Networks

Challenges

Wireless Mesh Network Service Providers

| | - Constrained Backhaul
- large scale, self-organized, decentralized IP networks _ Intermittent connection (link)
- built and operated by WISPs or citizens (community) _ High latency
- very dynamic and diverse In terms of hardware, - Revenue Lost

Poor QoS and Qok

software, network topology, routing protocols etc. Services not available

PiCasso: ICN-based Edge Platform

for SMEs !

min/mean/max: 6.92/87.3/154.0

Demo Setup (CityLab)
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> Named Data Networking (NDN) Monitoring System -/ Wireless nodes in CitylLab FIRE testbed (fully mesh)
> Name based routing > Node usage (CPU, memory) 4 ’
> Dynamic in-network caching > Network condition (bandwidth) - Rodestraat |4 and Grote Kauwenberg 2, Antwerp
> Delay Tolerant Networking (DTN) Service Placement Algorithms i ¥
> To sunport emergency situation > BASP (Bandwidth + Availability Wik 802.1 lac on 2.4GHz and 5GHz (Ubuntu 16.04)
- Location of Service Controller selected by BASP

Results and Lessons Learned

Link bandwidth distribution and bandwidth asymmetry (CltyLab)

)

20

120

40

60

Link throughput [Mbps]

80 100 120 140 160

Deviation

Throughput [Mbps]

DoLogln Operatlon (Facebook)

UpdateWaII Operation (Facebook)

6o - o 100 14} — DoLongperann Plcasso(CltyLab node27) —eo DoUpdateAct|V|ty Plcasso(CltyLab node27)
10 90 _ —_ e—e DologinOperation_Worst(CityLab node21 —_ e—e DoUpdateActivity_Worst(CityLab node21)
— 140 |- — o 12} o) o i
ol | - 2 3/% ganin @
08 |- 120 |- o - ~ 10 ~
_ 70 | - Q - 4 Q
n [ PR )
Z b et U e erms of g 3}
06 [ 2 B 5 8f : -
[, = - _ °
5 E w0 /0 2 s | - v response tme g
. : 60 |- - a0 | - - o 2 2f
04 |- £ ] Q o)
° 30 - | 41 2
40 |- — n n 1
02 | 20 = —m— &) &) I
_— 20 |- ~ 21
10 ~| |-
00 = R v A TR W AN N S B B 0 : ' ' ' ' ' ' ' 0 ' ' ' ' ' ' ' '
I I I I I I I I I 0 20 40 60 80 100 120 140 160 T O 5 10 15 20 25 30 35 40 45 0 5 10 1520 25 30 35 40 45

Number of threads per client
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Non-uniform resource distribution in the CityLab testbed
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- Service Placement heuristic a must for ICN components

- 3/2% gain obtained with real services (Open source Facebook)
Deployment benefits: Easy to deploy (plug and play feature of PiCasso)
|ICN-ready testbed in CityLab ! (NDN, NFD deployed) !

Traffic reduction benefits (Operator gain): ongoing work (Stage 2)
- NDN caching
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Average bandwidth to the cluster head (Mbit/s)
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k=1 k=2 k=3
Number of services (clusters) k in CityLab testbed
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