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The Method for Cloud Service Recommendation Based on
Requirements of Tenant
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ABSTRACT

It is difficult to provide proper cloud services for cloud users, because the number of cloud services are increasing and the type of
cloud services are diversifying. To overcome this problem, the concept of cloud service broker is presented to mediate cloud services
between cloud providers and tenant. The most important role of cloud service broker is to finding cloud services that fulfill
requirements of tenant. However, current existing cloud service broker conduct passive requirements analysis process with cloud
service expert’s assistance. In addition, the systematic functional and non-functional requirement analysis is insufficient. Therefore, we
need the new methods for requirement analysis to find nearest service that matches with requirement of tenant. In this paper, we
apply pairwise comparison from AHP method to analyze requirement automatically and systematically. It calculates score of service by
comparing requirement with service specification, calculating importance rate, and so on.
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Importance Description
1 Two functions have same importance
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Inverse Opposite meaning

JNEHOE 1~974A Y =AE Agste] 7} 84 fib] F
24E 148t FaEge] IFE AMESt ‘FasA ¥
= 2T F Uk dE 5o, oW & X7F Yol gl
g Faste] 7o fe zrevhd Y X diE v
34 'S st /79 #s e

o|E Eof Table 29 o] Al Mujx A B, CY 7}A 9|
e Adu s Fagieta 7Hgskat ofuf A9k B, A9 C,
Bo} Coll tiaiA 3] HluE FPstd BE o g

Hazt 7hssith BolAM Vi &Y vl
ZE Yet Ax Bl disiA 59 Hllrﬁa’ 7 9
ong Be Ad o3l 1/59 & ZA Ak & ¥ v
2 F e A4 F glonz 3 vag Y BE g

| gk »

1

2

= X =~
wE FYPE F o

Table 2. Example of Pairwise Comparison
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Table 4. Eigenvector Calculation
R1 R2 R3 R4 R5 Sum
R1 5 39 7 17 10.71 78.71
R2 0.98 5 1.08 3.34 2.09 12.49
R3 433 25 5 15 871 58.05
R4 153 12.33 2.2 5 348 | 2454
R5 34 2167 | 407 13 5 4713

Table 5. Importance Rate Calculation

Sum Importance
R1 7871 0.3563
R2 1249 divide each value 0.0565
R3 58.05 with sum of 0.2627
R4 2454 eigenvector 0.1111
R5 4713 0.2133
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Requirement from Tenant Service Specification

function1 function2
function2 function3
function3 c function4
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function5 function7
function6 < > function9
function7 function12

Fig. 2. Example of Function Comparison
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Table 6. Commonality and Specification

Classification | Requirement Comparison Specification
7€, 0sp Response Time SPEC,gqp
7€ qu Fault Rate SPECraut

. . 7€ (gl Availability SPECyapail

Commonality —

- Usability SPeCysy
7€ Qpackup Backup SDE Cpackup
- Security SPeCyp
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Table 7. Element of Tenant's Requirement

Classification Elements

+ Contract Management
+ Mobile Access
Functional Requirement + Email Integration
+ Time Tracking

+ Activity Management

- Response Time @ 1500ms
. - Fault Rate : 5%

Commonality o
+ Availability : 99% over

- Backup @ Required, every 2weeks

+ Number of account : 10

+ Number of deal : 5000

+ Network Connection Limit : 300
- Storage Size @ 30GB

+ 3rd Party Maximum : 1000

Nonfunctional

Requirement . .
Singularity

+ Measure : per month per user

+ Value @ under 30 preferred
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Table 8. Function Comparison Among CRM Services

Functions Sellesionee Salesforce el Nimble
- Group Deals
Contact
Management X 0 0 0
Social
Connection X 0 X 0
Sales
Management 0 0 0 0
Office Integration| (0] O (0] O
Email Integration| (0] O X O
3rd Party X 0 0 0
Integration
Activity
Management 0 0 0 0
Data Importing X X (0] X
Mobile Access (0] 0O (0] X
Time Tracking (0] 0 (0] 0
Dashboard (0] 0O X X

Table 79 7154 Q7FAFSES Ad& FRI1, FR2, FR3,
FR4, FR59 t-S&A17]3L, Table 99 #o] HVEZ AA43

Adipla FEE Fo TREE BA

Table 9. Pairwise Comparison Matrix of Functional Equirement

FR1 FR2 FR3 FR4 FR5
FR1 1 5 3 5 3
FR2 0.2 1 1/3 5 1
FR3 1/3 3 1 3 3
FR4 1/5 1/5 1/3 1 1/3
FR5 1/3 1 1/3 3 1
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Table 10. Importance Rate Calculation Result for Functionalities

FR1 | FR2 | FR3 | FR4 | FR5 | EV IR

FR1 5 23 [ 1033 | 53 | 2167 | 113 | 04594

FR2 | 184 5 3.27 15 527 | 30.38 | 0.1235

FR3 | 287 | 11.27 3167 | 11 61.8 | 0.2512

ol

FR4 | 066 | 273 | 1.4 5 247 | 1231 | 0.05

FR5 158 | 527 3 13.67 2851 | 01159
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ArE AdE 7 7]%5e Contract Management”} 0.4594,
Mobile Accesst= 0.1235, Office Integration< 0.2512, Time
Tracking 0.05, Activity Management 0.1159¢] Q%3S
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Table 11. Importance Rate Conclusion

Classification Elements IR
- Response Time 0.3555
- Fault Rate 0.1070
Commonality « Availability 0.0369
- Backup 0.2566
- Usability 0.0699
« Security 0.1742
- Number of account 0.3458
- Number of deal 0.1304
Singularity - Network Connection Limit 0.0591
- Storage Size 0.3458
- 3rd Party Maximum 0.1190
- Functional Requirement 0.4716
Upper Classes - Commonality 0.1638
- Singularity 0.1070
- Price 0.2576
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Table 12. Nonfunctional Elements of Service Nimble CRM
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Table 13. Score Calculated for Each Nonfunctionalities

Classification Elements Score
- Response Time 1
- Fault Rate 0.6
. . - Availability 0.8
Commonality - Backup 1
- Usability 0.8
- Security 0.8
- Number of account 1
- Number of deal 1
Singularity |- Network Connection Limit 1
- Storage Size 0.33
- 3rd Party Maximum 1
Price - $15/mo/user 1
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Table 14. Score for Each Service
Service Sl Siloe Salesforce LE7nED) Nimble
~Group eals
Score 0.4685 0.6431 0.6590 0.7095

Classification Elements

- Response Time @ 1300ms
- Fault Rate : 7%

- Availability : 95%

- Backup : Every lweek

- Usabhility @ Good

- Security : Good

Commonality

- Number of account : unlimited

- Number of deal : unlimited

- Network Connection Limit @ unlimited
- Storage Size : 10GB

- 3rd Party Maximum : unlimited

Singularity

- Measure : per month per user

Price - Value : $15
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Table 15. Qualitative Evaluation of Several Studies
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Studies T. Han[2][3] S. Sundareswaran(4] L. Qul5] M. Godsel6] G. Baranwal[7] This Work
SaaS SaaS SaaS
SquO,;te A Cloue! PaaS TaaS Not specified SaaS PaaS PaaS
e TaaS TaaS TaaS
Supported
Requirement NFR Only NFR Only NFR Only FR and NFR NFR Only FR and NFR
Type
Appliance Ontology B+ Tree Context an<.1 rank AHP Metric Calculation and a@dltlonal
analysis calculation
Hle.rarchy Yes No Yes No Yes
Existence
Needs . Too many models JUSF simply Can ot con.s1der Limitation on
.. . . Complicated applied AHP, changes in L
Characteristics | professionality of . for way of . . number of pairwise
. algorithms . not along with | requirement for .
semantics appliance data . . comparison
scoring each circumstance
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