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Abstract

Fog computing technology has emerged to respond to the need for modern 10T applications for low latency, high
security, etc. On the other hand, the limitations of fog computing such as heterogeneity, distribution, and resource
constraints make service management in this environment challenging. Intelligent service placement means
placing application services on fog nodes to ensure their QoS and effective use of resources. Using communities
to organize nodes for service placement is one of the approaches in this area, where communities are mainly
created based on the connection density of nodes, and applications are placed based on a single-criteria
prioritization approach. This leads to the creation of unbalanced communities and inefficient placement of
applications. This paper presents a priority-based method for deploying applications in the fog environment. To
this end, balanced communities are created and applications are placed in balanced communities based on a multi-
criteria prioritization approach. This leads to optimal use of network capacities and increases in QoS. The
simulation results show that the proposed method improves deadline by up to 22%, increases availability by about
12%, and increases resource utilization by up to 10%.
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Algorithm 1: Application Prioritization

Input: Applications
Output: Sorted Applications (sorted_apps)

1: # Sort applications based on adapp

2:  sapps = Sort (applications, adapp, descending)
3: # Create final prioritization list

4: for each appiin sapps do:

5: # Find the application with minimum deadline (app;)
6: app; = Find (applications, min (dlapp))

7: # The deadline ratio of two applications

8: ratiodl = dlappj/ Alapp,

9: # Create final list of prioritized applications
10: if ratiod| <= threshold,r then:

11: sorted_apps.append (appi)

12: sapps.remove (appi)

13:  else:

14: sorted_apps. append (appj)

15: sapps.remove (appj)

16: Return (sorted_apps)

Algorithm 2: application_placement

Input: Communities, sorted_apps
Qutput: placed_apps

1. for each app in sorted_apps do:

2: # Find list of the application requests

3: regs = find_requests (app)

4: # Place app in community per request

5:  for each reqin regs do:

6: # find near communities to req

7: comms = distance (communities, req)

8: # sort communities based on adapp

9: Sort (comms, distance, ascending);

10: Place = False;

11: for each com in comms do:

12: # check exitance of app in community

13: if (app is in com) then:

14: Place = True;

15: Break;

16 if required_resources(app) <= resources (com)
and distance (com)<= threshold, then:

17: place_apps (app, com);

18: Update (com, resources)

19: Place = True;

20: Break;
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