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Abstract-With the growing use of mobile devices and delay-sensitive applications, the need to move computing
power to the proximity of users increases compared to cloud computing. However, fog nodes have limited
computing and storage capacity and, therefore, do not perform well under congestion of requests. One of the
causes of congestion and loss of user requests is the mobility of users across fog node areas. The purpose of this
paper is to provide an efficient method for resource allocation in fog computing considering user mobility with
the aim of increasing the acceptance rate of users' delay-sensitive requests and reducing the response time of
requests. The proposed method predicts congestion in the fog node based on the mobility of users and the
condition of its queue and, accordingly, decides whether to process the requests in the fog or to send them to the
cloud. The experimental results indicated that the proposed method involves a lower response time and a higher
acceptance rate than other existing methods. The results of the experiments show that the response time of the
proposed method is reduced by 73, 77 and 10 percent compared to the three FCFS, Cloud-only and Delay priority
algorithms, respectively. In the proposed algorithm, the request acceptance rate has increased by 44, 25 and 5
percent compared to the above three algorithms, respectively.
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Function: Logation Update // Mobile node update location
Input: velocity, geo_loc, direction, parent_id
Output: velocity, geo_loc, direction
1  Begin
2 (velocity, direction) «— Velocity and Direction Update ()
3 new loc < movement (velocity, direction, geo loc); /Movement is a function to calculate new
location
next_loc «— movement (velocity, direction, new_loc);
If (! current fog coverage. covers (next loc)) // Find new parent (next fog node)
Message Sender (parent id, next loc, "Request New Fog Info"); //Ask from current fog node
return geo_loc «— new_loc;
End

00 =1 O s

Function: Mobile Parent Information Update //Mobile get new parent info( next fog node) from current fog

‘ Input: message

9 Begin

10 parent_id «— message.get_new_parent_id();

11 current fog_coverage «—message.get_new_parent_coverage();
12 End

Function: Queue_Update //Current fog node finds next fog info
Input: message

13 Begin

14  mobile_id « message.get_source_id();

15  mobile_parent_info < search_fogs_info_table (message.get_location()); /Search_fogs_info_table is

a function to sreach next fog information

16  leave (mobile id); //Delete mobile from mobiles list

17 requests < get_mobile_requests_from_queue(mobile_id);

18  Request_Forwarder (mobile_parent_info. get new_parent_id(), requests); //Send requests to next fog
node

19  Message Sender (mobile id, mobile parent info, "New Fog Info"); //Send next fog information to
mobile node

20 End
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Algorithm: TICC // Run on each fog node on interval time t or when receiving message from fog neighbor
Input:
W1, W2, Y: decision parameters
leave area: the boolean parameter that is True when a message was received from the neighbor fog
message: received message from fog neighbor if the user leaves the fog neighbor’s area
P;: MIPS capacity of fog node i

1 Begin

2 If (leave _area) //If the user leaves the fog node area

3 receive-and-process_message from_ neighbor fog (message. requests, Y);

4 Else

5 TP «— get_total length of in process requests() / p;; //Get time required to process running requests

6 TQ <« get_total length of queue_requests() / p;: // Calculate time required to process queue requests

7 TM « TP + TQ; //Calculate required time to process all requests in the fog node

8 TD « get_remaining time_of deadline(); /Calculate the average remaining time of delay-sensitive
requests’ deadlines

9 If (TM < W1 x TD)

10 process, requests. in. fog(); //All requests are processed in fog

11 Else it (W1 X TD < TMand TM < W2 x TD))

12 process. delay requests. in_ fog(); //All requests are processed in fog

13 send_new_insensitive_requests_to_cloud_in_next interval(); /Delay-insensitive requests at the

beginning of the next interval are sent to the cloud
14 Else if (TM > W2 x TD)

15 process. delay_sensitive_requests in_fog(); // Delay-sensitive requests are processed in fog

16 send_delay_insensitive _quene_requests_to_cloud(); // Delay-insensitive requests of the queue are
processed in cloud

17 send new_insensitive_requests_to _cloud _in_next_interval(); // New delay-insensitive requests at the

beginning of the next interval are sent to the cloud
16 End
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