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No Bandwidth Caps

- Week 1 [15t™ to 215t of March 2020] — Educational Institutions Lockdown.
- Week 2 [ 22" to 28" of March 2020] — Public Transport Lockdown + No Caps.
- Week 3 [ 29t March to 4t April of 2020] — Private Transport Lockdown & Curfew.

Week 2 — 37% decline.

PANDEMIC TIMELINES .
Week 3 — 26% decline.
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RENU Network Structure

v Multi-homing(London
and Kampala)

v' /24 for each
institution(identity)

v Google (UA Transit &
UIXP)
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RENU TRAFFIC BREAKDOWN ’

RENU Traffic BreakDown
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ISP Google Portal
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ISP Google Portal

Goodput (Mbps) ~ Days: 3 ~ Prefix Traffic 1 Goodput Retransmits RTT
Orange line denotes overview time. Click timeline to 102.34.1.64/26 436,85 Mbps 100.00 Mbps 0.01% 24ms
change time.
— 196.43.144.0/23 151.04 Mbps 3.82 Mbps 6.2% 461 ms
= 196.43.172.0/24 53.65 Mbps 2.50 Mbps 21.61% 121 ms
a
= 4 196.43.176.0/24 48.13 Mbps 3.44 Mbps 17.45% 197 ms
= 2
é | Z 137.63.146.0/24 45,70 Mbps 7.26 Mbps 27.38% 123 ms
Q
& \ 196.43.164.0/23 39.49 Mbps 18.56 Mbps 6.87% 48 ms
. 196.43.169.0/24 29.26 Mbps 5.25 Mbps 15.61% 57 ms
Traffic (Gbps) 0.45 2c0ff6d0:81::/48 27.75 Mbps 1.98 Mbps 32.53% 102 ms
B Goodput (Mbps), 75th %ile 27.34
B Goodput (Mbps), 50th %ile 7.4 2c0f:f6d0:83::/48 27.02 Mbps 506.12 kbps 41.28% 357 ms
Goodput (Mbps), 25th %ile 1.75
2¢0f:f6d0:26::/48 25.56 Mbps 1.19 Mbps 44.75% 124 ms
Goodput (Mbps) 196.43.171.0/24 24.93 Mbps 7.37 Mbps 21.74% 94 ms
137.63.193.0/24 22.55 Mbps 1.86 Mbps 22.52% 123 ms
Retransmit Rate (%) 196.43.178.0/24 22.11 Mbps 9.94 Mbps 21.55% 72ms
196.43.161.0/24 18.69 Mbps 43.76 Mbps 1.76% 336 ms
137.63.207.0/24 16.97 Mbps 4.80 Mbps 49.91% 45ms
Application RTT (ms)
137.63.131.0/24 16.76 Mbps 2.12 Mbps 25.14% 189 ms
L e o i) 196.43.136.0/24 16.48 Mbps 13.35 Mbps 593% 75 ms

Prefix performance based
on the following metrices:

v Goodput
v’ Retransmit rate
v  RTT
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Performance Metrices

Goodput: is the number of successful bits delivered by the network to a destination per
second.

Retransmit Rate: is the rate of resending of packets which have been either damaged or lost
usually on unreliable networks.

Application Round Trip Time: is the time required for a packet to travel from source to
destination and back.
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Average Goodput (Mbps)

Analysis

Observation
Pre & Post Bandwidth Limitation Removal Goodput (Mbps)

) v" April to October
2020.

. v’ Steady
performance
I I improvement

January Febuary  March April June July August September October November December January February — March April June

Months 20-21
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Average Retransmit Rate (%)

Analysis

Observation
Pre & Post Bandwidth Limitation Removal Average Retransmit Rate (%) v No bandwidth
limiters.
v" Post & Pre
o Bandwidth
Limitation

. v’ Huge reduction
in retransmit
0 7 rates.

Menths 20-21
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Average Application RTT (ms)

RENU

Analysis

Pre & Post Bandwidth Limitation Removal Average Application RTT (ms) Observation
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Analysis

Performance Pre & Post Bandwidth Limitation Removal

B Average Goodput (Mbps) [l Average Retransmit Rate (%) Average Application RTT (ms)
300
200
100
0—mnll @l .mf = al = ol A0 A0 A0 ol sl enfl anf sal sall eefl mafl
& S & & & @ 8 & & & & & & S & Q& » &
(\\5?’ F \3{5"'0 \’Q A 5‘)(\ ¥ \)@) 6“0 C}QQ 6\0 6“0 (\‘{b @Jb \}'5‘0 ?9 A 3“)0
@ A R e S i
L < <
Months 20-21

Observation

v April to October
2020

v’ Correlation
between the
different
parameters.

v High Good Put,
Low Retransmit
Rate &low RTT
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Need for more Institutional Capacity

® Notable service performance improvement between April 2020 to October 2020.
® Interventions to acquire more bandwidth and cheaply.

® Bandwidth Chocking: Available capacity vs Required Capacity
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Need for more Institutional Capacity

Many dynamic factors affect performance: Google servers to end user device.

Intervention: Clean up of Institution’s LAN to prevent bottlenecks (DEAs)
Performance hiccups due to local limitations weak equipment.

ISP Google gives 3D analysis in a network.
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THE END

Thank you for your time
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