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Motivation

Introduction

Service:

Cloud:

Edge:

Delay sensitive;
large amount of data

Advantage: sufficient resources
Defect: long response time

Advantage: short response time
Defect: limited resources

How to minimum the average response time of services?

20th International Conference on Algorithms and Architectures for Parallel Processing
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Short Response Data Lone
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.

Edge: limited

resources Devices generate
a lot of data

Application Devices

Conclusion

Cloud: abundant
resources
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1.2 Related work

N

1. Part of the service placement strategy is investigated in the homogeneous
environment (the edge node and service performance are certain)

2. Some studies do not consider the limitation of node resources:

3. Most of research do not consider the uneven distribution of service load.

20th International Conference on Algorithms and Architectures for Parallel Processing S
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1.3 Contribution

Introduction
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N

Problem
Statement

Heterogeneity:
The node resource;
The demand of service resource:
The service load distribution.

The communication conditions between
cloud and edge node;

a priority placement (2P) algorithm
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Placement
Strategy

Performance

Evaluation Conclusion

Ny. cloud

Edge Node

ny. living region nz. business region

servicel

. service2 ————- Rq2

n,.of fice region

I serviced ... Rg3

8 user
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2.1 Formulation
Load distribution: ®;,
Schedule delay: T#Ln
Placement strategy X:
{1, service [ placed on the node n
otherwise
Response time Y:
IN| IN|
y,% =0 z Xim = -, +0 z Xim # 0 -min{Tril’n|xl,m = 1}
m=0 m=0
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2.2 Aim
S| NI
min ), ) Yo
=0 n=0
S|
[=0

Xim € 10,1} vieS,VvmeN

Theorem:
The service placement in a heterogeneous MEC system is NP-hard problem.

20th International Conference on Algorithms and Architectures for Parallel Processing 9
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3.1 Idea

Why we propose 2P algorithm to minimize the response time?

Reasonl:
Uneven load — More loaded nodes with higher — prioritize the high-
distribution values value nodes
Reason?2:

the high-value nodes’ '
resources are tight

Prioritize services
can not meet all requests | I )

according performance

20th International Conference on Algorithms and Architectures for Parallel Processing
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Algorithm 1 Total Delay Algorithm

Input: Node set N(n € N), attributes: (R,,I): Service set S(I € §). attributes:

—{r Py Schedule delay T: Service load distribution @; Upper limit of replicas 6.
1: ) = averageDelay(T, ®); . .
2: G = nodeCandidateSet(Q): Node value (priority)

3: L = initServiceCandidateSet (G, 1); -
4: X = servicePlacement(L,G,Q,r, R, @, 0); Sel"Vlce placement

a: lTor ea & 5 do
6: P = getSum(X); Strategy
T: if P, == (0 then

8 for each n € N do

9: Yion = I

10: end for

11: else

12: for each n € N do

13: Yi.n = minResponseTime(X,T);
14: end for
15: end if
16: end for

&
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Response time

17: for each | € S do

18: for each n € N do .
19: =t 4 Y- Brn: Total delay time
20: end for
21: end for

Uutput: lotal delay time 1s .

20th International Conference on Algorithms and Architectures for Parallel Processing 12
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3.2 Priority

1. Average delay time:

IN| 1
I ___}En;q)T;nnz' q)Ln
Qm - |N|
Z‘]‘l:O Cbl,n

2. The ideal node set:
G = {npl""npi |Q111p1 < ... < Qkpi < ,my, € N}
3. The initial service candidates set:
Ln = {lpy, by, |Gy, 1 =11y, € S}
The node priority: |L,]

20th International Conference on Algorithms and Architectures for Parallel Processing 13
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3.3 strategy

Algorithm 2 Service Priority Placement Algorithm

Input: Average delay Q; node candidate set G: service candidate set L; attributes
of nodes (R, I ); attributes of services (ry, F}): service load distribution @: Upper . . .
limit of replicas @ . Service priority:
1-_while l:| 'll:.'l-_i'ml'\fy Irf:'ljl do
€ +— argmax, .y |Lnl;

T C _— p_l,.a?m T, V50 that 00, = 00, Vi < F; AQ; + kq - ZlnNzlo D,
4: or each [,, € L. do le —
5 ifr, <R. then Qe + ko - P,
6: Ti, e =13
T: R, +— R, — Tly, ;
8: P:P-; + 4+
9: else
10: i, e = 0;
11: end if
12: if R, < # then
13: e «—findNextNode (G,l,,,€);
14: update(.!?;pt_ );
15: L., +— L. U '!Pi;
16: end if
17 end for
18:  Clear(L.);

19: end while
Output: Service placement strategy is X.

20th International Conference on Algorithms and Architectures for Parallel Processing 14



%

-

P
1

&

b Y - > .
-
é’; NS Ty ., )KJK'%?
NANJING UNIVERSITY OF AERONAUTICS AND ASTRONAUTICS

IV. Performance Evaluation

20th International Conference on Algorithms and Architectures for Parallel Processing



<«r:
S gty
-~ .

e : . Problem Placement Performance .
@mﬁm@«ﬁmﬁ;ﬁ%} Introduction S —— Strategy Conclusion

4.1 Comparison

Greedy algorithm:
place the service with the shortest latency on each node.

Non—loaded algorithm:

N
. __ ZL:lo Té,n

A
average delay: Q. N %

Qé+k°Pl

service priority: Q.=

Unitary priority placement (u2p) algorithm:
'Q';,’e — cha
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Introduction

Problem
Statement

Test2:Change the number of nodes N, where 6 =2 and R,, € [50,100]
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4.2 Results

Test3:Change the upper limit of service replicas 8, where N =12 and R, € [50,100]
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5. Conclusion

(1) Defined the priority of the nodes and services according to their
contribution;

(2) Propose a priority placement (2P) algorithm;

(3) Conduct simulations and the results show that the 2P algorithm has
better performance.
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Thank you for listening!
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