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¢ Rapid Developmen

The Rapid Growth of Cloud Computing, 2015-2020
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Concerns with Public Cloud
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Call For Hybrid Cloud!

Enterprise Cloud Strategy

1000+ employees

Multiple private

No plans .
1% Multiple public
20%
Single public N
" 85%
Hybnd cloud
Single private .

5%
Source: RightScale 2017 State of the Cloud Report
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Our Focus: Planning Hybrid Cloud Layouts

* Cost savings, application response times, communication costs

Local Data
k Center




Model of Enterprise application
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Abstracting the planning problem

* Objective: Maximize cost
savings on migration

— Benefits due to hosting
servers in the cloud

— Costs change related to
wide area Internet
communication (simple but
practical linear model)

e Time Constraints:

— The completion time of the
application is defined as the
maximum completion time
of all workflows @

______________

_______________

back end
. sensitive
databases)

__________________

Local Data Center
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Motivation Example

hy | h h, | Time|Benefits
All 25| 0 A
Al 30 | 40 | NA
All 31 48 NA
Vi Vs Voo V2| 28 20 A

Fig. 1. The application and four migration plans with the corresponding cost

reduction and completion time.
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Analysis

Complexity:
(D Solving the general application deploy problem is NP-
Complete.

Key observations:

(D Most of the multi-tier enterprise application can be easily
divided into multiple DAGs.

@ Solving the DAG deploy problem is much easier!
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An overview of the Framework

v

The characteristics of typical
multi-tier applications, e.g., traffic

Solving sub-
problems in a
parallel manner

A two-stage algorithm based
on dynamic programming

|

Constructing ]

final solution J

Feasible and efficient
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* Step 1: transforming a DAG into a sequence

two-stage algorithm

(vo, v2,v1, V3, V4, V5, V6)

* Step 2: dynamic programming-based algorithm

c[1][j][k]: the max cost
reduction of the subgraph
rooted at node v_1 when
node v 1 1s assigned to
cloud h k and when the
total delay is no larger than

]J.

(Vik + 21 <hes, Amaxi <, < (ciin]
Uin)[kin] = Biig kb ) }> if maxi<n<s,
(Jin +di +df ) + diiy ke ki) < I

| no feasible solution, otherwise.

cli][7][K] =

* Case I: all the children of node * Case 2: at least one of the children of
v_1 has only one parent node node v_1 has multiple parent nodes
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\ !e eva\uatlon setting

Applications:

(D Six randomly generated DAGs as application architectures.
(D Each DAG involves a number of nodes between 500 to 2K.
(@ Each communication pair is associated with unit traffic.
(3 Simulation results are

Hybrid cloud:

@ A local cloud.

@ Two public cloud from amazon:
(D one in Northern Virginia (NOVA).
@ One in Tokyo.
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The pertormance-cost reduction
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(a) The average cost reduction of different strategies under different time
constraints.

(b) our framework can bring up to 79.15% cost reduction to enterprises.
Besides, the cost reduction obtained by our algorithm is close to that of the
optimal solution solved by COMBSPO.

(c) our framework performs better in reducing enterprise costs leveraging the

hybrid cloud architecture under controllable time rhead thfﬂ the o her two
strategies. @ RATREG LA
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(a) by varying the value of time constraint, one can obtain a large cost
reduction with large time overheads.
(b) Choosing a proper value for an application depends on the performance
requirement of the application manager.
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Cost Reduction
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(a) migrating applications that have larger percentage of external user to cloud
will bring more cost reduction than migrating the ones that have smaller
percentage of external user.

(b) The cost reduction of migrating the applications with users evenly
distributed in three regions is the least.
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Thanks for your attention!
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