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The Service Placement Problem in Edge Computing
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The Service Placement Problem in Edge Computing

Optimal assignment of services to edge servers

- Multi-objective optimisation problem
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Previous Simulators

Network Simulators

Cloud Servers

- Network links and latencies between devices
and mobility support
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iIFogSim-Placement
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iIFogSim-Placement
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Online Placement Model

Cloud and edge servers monitor requests,
triggered by the placement controller.

The SPPHeuristic analyses and plans
The FogBroker executes the plan

The knowledge base is updated with network,
edge servers, and allocation information.

Architectural Separation

Simulation state globally available but
decision-makers do not have access to it.
These only see a perceived state
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Dynamic Environment
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iIFogSim-Placement

Parameter Format Description Parameter Format Description

Config Files Code parameters (in Experiment file)

resourceslLocationPath "./path/to/csv/file" Edge node coordinates REPU ~ U[min, max | Edge node CPU
userslLocationPath "./path/to/csv/file" Initial user coordinates RERAM ~ U min, max] Edge node RAM
osmFilePath "./path/to/pbf/file"  OSM file (routing) (rEPU, FEAM ) ~ U[min, max] Per-service resources
Boundary polygon 4 points (lat, lon) Defines simulation area Cloud CPU / RAM numeric / numeric  Resources in MB

minLat, maxLat
minLon, maxLon

[—37.823, —37.804]
[144.947, 144.979]

Latitude bounds
Longitude bounds

User MIPS / RAM
o(d)

numeric / numeric
30 + 0.01 - d ms

User device specs in MB
Link latency (d in km)

pointsOfInterest json Points of Interests

YAML Parameters . .

Nedge numeric (e.g., 100)  Number of edge nodes Conflguratlon parameters

| A numeric (e.g., 1300)  Application pool size - Geo-localisation and mOblllty

usersPerType key:val (e.g., g:100)  Users per type

intervalValues key:val (e.g., 2:300s) Poisson A - Network scaIe, application’s SiZE, requests’

placementProcessInterval

numeric (e.g., 4.0s)

Decision-making interval

frequency, user types, and seeds

experimentSeed numeric (e.g., 33) Seed for

locationSeed numeric (e.g., 42) Seed for locations - Available resources application requirements
mobilityStrategySeed numeric (e.g., 123)  Seed for mobility / /
heuristicSeed numeric (e.g.. 456)  Seed for placement and network laten Ccy
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iIFogSim-Placement

IFogSim: Edges=300, Services=5 iIFogSim: Edges=300, Services=5
300 A
250 4 0.08
— 200+ 5 0.06 -
£ ©
N
> 150 1 =
c a 0.04 -
"q"J 00 =
100 A -]
8 3
2 0.02 -
50 1
0- 0.00
; : 3 & % s O g & *
Y & o ) C % 3 R
User Type

Aggregate I operalser W genericUser [l ambulanceUser

UNIVERSITY OF

CAMBRIDGE




iIFogSim-Placement

1e6 iFogSim: Execution Time vs. Edge Server Count iFogSim: Execution Time vs. User Count
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Thank you!
chc/79@cam.ac.uk
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