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BB General Objective

The main objective of this research is to
conceive, design and implement methods
applied to mobile cloud computing to
support performance improvement and
extending mobile device autonomy focusing
on partial method-call offload.
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B Specific Objectives

1. Conceive strategies to support MCC application
performance evaluation.

2. Propose MCC application performance models.

3. Design, implement and improvement tools to evaluate
MCC applications.

4. Conceive, design and implement mobile application
offloading techniques aiming at performance and
autonomy improvement focusing on partial offloading.
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B Case study

Planning Mobile Cloud Infrastructures
Focusing on Partial Method-Call Offloading
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.4-' Case study: Planning Mobile Cloud Infrastructures
.- Focusing on Partial Method-Call Offloading

This case study sought to answer the following question:

Considering a set of method-call offloading possibilities how to decide which of
them brings better results in terms of both, performance and financial costs?

Figure 1: Pokémon Go Worldwide Daily Active Users
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Table 5: Prices of Amazon EC2 per Transfered Bytes [27] 30,000,000 -
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Data Transfer OUT To Internet Price/GB 20,000,000
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QI e " ‘s-
Q}% \‘:"% \‘Fk \‘5& \‘5& \‘Fx \‘B':k "s‘iﬁ "':‘5& '\‘}‘k "s‘:}‘k \‘:}‘b‘ "s&‘k \“E’&

8/13




Motivation Objectives Research Methodology Case Study

.4- Case study: Planning Mobile Cloud Infrastructures
.- Focusing on Partial Method-Call Offloading

VQK@MON 0 4 B Table 2: Scenarios to Methods Calls Executions
: 1
e : 2
Scenario mi1() m2() m3()
3 4
1 s 1

#1 cloud cloud cloud
R #2 cloud cloud device
4 2 5 #3 cloud device cloud
G oooae #4 cloud device device
2 7 4 #5 device cloud cloud
i ~ C / #06 device cloud device
Privacy Policy ° #7 deVice dEViCE ClOUd
8 device device device

Example Graph of it

ey Pokémon Go Simulator

©1995-2016 Nintendo / Creatures Inc. / GAME FREAK Inc.

Blpublic clas=s PokemonGoSimulator{
public static wvolid calculateBoutes {Graph graphlne, Graph graphTwo,

= Graph graphThrees){
Graph.calcShortestDistances (graphOne) ; JEoml () *f
Graph.calcShortestDistances (graphTwa) ; S om2 () *f

Graph.calcShortestDistances (graphThree) : /* m3 () */
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Research Methodology Case Study

HeavyClass(){ T
rootMethod(){ "
registerStart(); log-exec-time-01.txt )
m1(); MCC-Adviser
registerEnd();
I fegi{?‘efsmﬂ()i log-exec-time-02.txt D
mz();
registerEnd(); HeavyClass(){
rootMethod(){
registerStart(); m1(); _
m3(); m2(); log-exec-time-03.txt W
registerEnd(); m3(); =
} } =
) : o ]
/ log-exec-time-04.txt #1 #2 #3 #4
Scenarios
User's App
MCC-Adviser
MCC-Adviser Server RSRC POOL
Client @
=]
START_1 T1 proc_time_1 FINISH_1
]
m1() m2() m3() - _I
i READY 1 m_call_1
START 2 T2 proc_time_2 FINISH_2 T4
<FTP>' ‘DO ]_J_
! READY 2 m call 2
: log-energy.csv STARLS b proc lime 3 | FINISH_3
- log-exec-time.csv
REAY3 m_call_3
FINISH_ALL

SYSTEM_INACTIVE
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Achieved results:

SLA = maximum MTTE around 36000 ms

Table 4: MTTE of the Experiment
Scenario  Result (MTTE)

25415.9256294

4 31556.2485734

#3 50578.0603558

4 54461.9180942

30533.1523401

35635.1896902

Scenarios #7 53809.6705188

#8 57098.4370562

Bvtes Transfered for Each Scenario

Scenario Bytes Scenario mi1() m2() m3()
#1 1010007 #1 cloud clound ecloud
#2 813338 #9 cloud cloud device
#9 785338 45 device cloud cloud
#6 H88669 #6 device cloud device
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.4- Case study: Planning Mobile Cloud Infrastructures
.- Focusing on Partial Method-Call Offloading

Achieved results:

Table 8: Transfered Bytes and Respective Costs for Each Scenario

30000 active users in one month

First Next Next Next Total
10TEB/ | 40TB/ | 100TBE/ 350TE/
month month month month
Bytes (TB) | 10 40 100 69.50445614 | 219.5044561 ] .
T ot (8) 1587.2 4710.4 0216 4626.216601 | 20130.8166 Ch005|ng H6 rather H1 a”OWS d Saving Of .
% Bytes (TB) | 10 40 100 26.76245348 | 176.7624535
T | 2 comt (%) 1587.2 4710.4 0216 1781.308004 | 17294.0080 USS 6.659 71 / per month
§ Bytes (TB) | 10 40 100 20.6772236 | 170.6772236 ’
@ | F T Com (3) 1587.2 4710.4 0216 1376.276003 | 1G880.876 U Ss
Bytes (TB) | 10 10 7703522004 | 0 1279352200 7 9 ° 9 1 6 5 2 / er vear
T ot (%) 1587.2 4710.4 7182.500062 | O 13480.10006 ) p y
A0000.00 25000, 00
15000.00 20139.82 31556.25 30533.15
30000.00 3563519 = 20000.00
@ 25000.00 - ; 15000.00 —
;E" 7000000 25415.93 1729491 16889.88 , ﬁ‘ Table 7: Throughput for Each User in Each Scenario
S 1500000 1348011 | 1000000 O
10000.00 Throughput
5000.00 5000.00 Scenario Executions;/ms Executions/month
0.00 0.00 #1 3.07200050114092E-06 T965,2155
# H2 : o # b #2 3016058574697 19E-06 TE1T7, 7016
cenarios
—— MTTE (ms) —4—Cost (3) #5 3.02542428181448E-06 T841,8997
Figure 14: Comparing MTTE and Cost. #6 2,97943424086552E-06 7722,6936
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