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Epidemic Protocol
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Protocol Improvements
i Xtended Epidemic Routing (XEPI)

= Usage of ACKs and Garbage collection

= ACKSs exchanged prior to message
exchange

= Each node prunes delivered messages
prior to sending summary vectors

s Broadcasts in the medium instead of
unicast
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Protocol Improvements
i XEPI with Counters (XEPI-C)

= Counter based technigue to avoid
potential broadcast storms
= Assumption

= If Node has heard a particular message
recently, likely that most of its current
neighbors would have overheard it.

= Wait for more neighbors to appear

= Do not drop, suspend transmission for
some time
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Protocol Improvements
i XEPI with History (XEPI-H)

= Queue discipline used for the message
buffers to give higher priority for messages a
given node is likely to deliver

= Higher priority for messages destined to
nodes it has seen more frequently

= Discards the message destined for the node
with the lowest contact frequency
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Algorithm

NEPI-1. [EPI-1] Host A detects a new host. and
initiates an anti-entropy session with Host B.
provided that it has not previously contacted host
B within a configurable time period.

XNEPI-2. Host A transmits 1ts ACKs one by one to
Host B.

NEPI-3. Host B transmits its ACKs one by one to
Host A.

XEPI-4. Host A and Host B each update their ACK
buftfers. and garbage-collect newly acknowledged
messages from the message buffer.
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Algorithm

XEPI-5. [EPI-2] Host A transmits its updated
summanry vector (54) to Host B, telling it what
messages 1t 1s currently buftfering.

MXEPI-&. [EPI-3] Host B determines which messages
Host A is buffering that it does not already have
(Sa ™ — Sl and requests these messages from AL

MEPI-7. [EPI-4, modified] Host A broadcasts the

requested messages to any available neighbor.

MXEPI-s. [EPI-3] Host B receives the messages,
discarding old ones from its butter according to
the current management policy (FIFO) it 1t 1s full
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Algorithm

EPI-2. [EPI-&] Host B transmits its updated
surmmanry vector ( 5g) to Host AL telling it what
messages 1t 1s currently butferinge.

EPI-10. [EPI-7] Host A deternuines which
messages Host B i1s buftering that 1t does not
already have (5p i — Sa). and regquests these
messages from B.

XEPI-11. [EPI-5. moditied] Host B broadcasts the
requested messages to any available neighbor.

XEPI-12. [EPI-2] Host A receives the messages,
discarding old ones from its buffer according to
the current management policy ( FIFO ) 1t 1t 1s full.
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i Simulations

= Random Waypoint Model
= 50 mobile nodes in a 1500 X 300m In size
= 45 nodes send messages to 44 other nodes
= 1980 1 KB messages in 1980 second

= Multi Model

= 60 nodes divided into 3 groups of 20 nodes each

= Inter-group communication must occur via the 3
set of nodes

= 1980 messages passed amoung them.
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Results

Effect of Acknowledgements on Buffer
Utilization 1

Delivery Percentages at Different Buffer Sizes
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Results

Effect of Acknowledgements on Buffer
Utilization 2

EPI MNEPI
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) 53 .4% 297 .8 s B0 5% 2760 s

50 T9. 5%, 246.9 5 83.7% 239.4 s
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200 | (W) 012, 34.4 s | 000 |34 .9 5
Table |: Comparison of delivery rates and latencies for EPlI and XEPI at

different buffer sizes in randway
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Results

Effect of Acknowledgements on Buffer
Utilization 3
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Table 2: Buffer utilization charactenstics of EPl and XEPI at different buffer sizes with 30 m transmission range and maximum hop count of 4 hops in
randway
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Results
Effect of Acknowledgements on Buffer

Utilization 4

Bytes
Collected
per Bytes

Average Average Average Bytes
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=ent
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Table 3: Resource consumption charmcteristics of ACKs per message in
XNEPI using randvway at different buffer sizes
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Results

Reducing Broadcasts using counters

Protocol EPl NEPI MNEPI-C
Delivery Rate TO. 5% B3. 7 %0 B4 4%
Acveragoe Latency (s) 2469 239 .4 232 R
Averaoe Hops= a4 a4 A<
[Dead 1417 RN B 1493 .3
. = |Buffers 5.2 5.0 5.0
2 = — - -
= = Lifetime (s) 40 53265 53601
— = [ILive R3I8.3 S65.0 ARG.T
Buftftcers 3.9 4.7 =00
AN K S per messaoe dE O LN
L Garbage Collections e -
= fper messagoe T o
= i n. =@
| - - - T TH ]
e L v |_‘IL'|_:-__-q_ Collections | 29 2 1 AT .0
(l per node
ACKs forwarded I 1136377 1 729453

Table 4: Comparison of EPL, XXEPL. and XMEPI-C

in raardvay with a baffer

size of SO, 50 m transmission mange. and a maxitmum hop count of 4
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Results
Effects of Queuing Discipline on Message
delivery

Protocol EP1 MNEPI MEPI-C >»EPI-H
Delivery Hate G2 1M (ST GBS B 42 1%
Aoveraoe Latency (=) | 54.0 1 =25 | 5o, 1 1°7.7
Aoveraose Hops B S EP 2.9
[ead 137 0 I 143 O 1 1407 114323
— = |Buffers e =5 8.2 2.7
= E [Lifetime (s) 2RO G 3R6.9 39°7.4 69,1
= E Livwe L T I BIT.0D R39_3 RAG T
Eufllfers 4.4 g 4.5 4.3
A s per messagoe AT.5 =] 33 .5
é K iarbage Collections s 4 6.2 >
2 EOEr MmMessase
; arbage Collections e 1 790 204 1 913
— prer node
LA Kos forw arded I I E3TEL. 3 Q1197380 T7Tei3. 7

Table 5: Comparison of EPT, HXEPL KEPIA.O, and XMXEPI-H in medsd with a
buffer size of 50, 50 m ansmission range, and a maximum hop count of 4
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i Conclusions

= Three Mechanisms to improve the epidemic protocol

= ACKs : Reclaim the buffer space of the delivered
messages

= Counter based Broadcast Optimizations

= History information used in the Queue messages
In the buffer
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