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Abstract  

We consider a mobile edge computing (MEC) server system dealing with several tasks. Each task is given with a hard deadline 

constraint. To achieve high service ratios, previous works have been proposed several solutions such as traditional job 

scheduling, deep learning, or meta-heuristics. In this paper, we propose an optimal job scheduling algorithm that maximize 

the service ratio when a set of tasks are given. 

 

Ⅰ. Introduction  

Owing to the rapid development of the Internet of Things 

(IoT) and the sixth generation (6G) cellular networks, a lot 

of devices are connected to a cloud or center server for 

offloading their tasks. To satisfy requirements of the quality 

of services, mobile edge computing (MEC) has been 

actively studied is an emerging solution [1], [2], [3]. 

Because of the vast number of tasks and their stringent 

requirements on MEC servers, the number of served tasks 

is a crucial consideration. Therefore, it is necessary to 

design an efficient algorithm that schedules tasks with a 

high service ratio. Note that the service ratio is the number 

of served tasks per total number of given tasks on a server 

[4]. 

The traditional methods, such as earlier deadline first (EDF), 

and smallest data size first (SDF), were analyzed in [4]. 

From the analyzed result, the job scheduling algorithm 

called D*S was proposed as an improved solution for EDF 

and SDF. More recently, reinforcement learning has been 

also considered to provide online adaptive solution for 

various network scenarios [5], [6]. 

In this paper, we propose a job scheduling algorithm with 

deadline constraints. The proposed algorithm improves the 

efficiency of the previous algorithms and optimal under 

deadline constraints. 

 

Ⅱ. Model and Method 

We consider a job scheduling consisting of a single server 

and N tasks. Let f [CPU cycles/sec] be the computation 

capability of the server. Each task i is denoted by 𝑇𝑖  = 

(α𝑖 ,  β𝑖 ), where i ∈ [1:N]. Here, α𝑖  [CPU cycles] is the 

amount of CPU cycles required for 𝑇𝑖 , and β𝑖 [sec] is the 

deadline for completing 𝑇𝑖 . Let s = [s(1), s(2), ... , s(N )] be 

the order set of [1:N]. We further define the collection of all 

possible ordered sets of [1:N] as 𝓢. That is, |𝓢| = N !. 

Denote the completion time of task i by 𝑡𝑖. For given s ∈ 𝓢, 

the server will compute N tasks based on the order of 

[𝑇𝑆(1), 𝑇𝑆(2),…, 𝑇𝑆(𝑁)]. Hence, the completion time of 𝑇𝑆(𝑖) 

is given by: 𝑡𝑠(𝑖) = ∑
α𝑖

𝑓

𝑖
𝑗=1 , where i ∈ [1:N]. Note that 

outage occurs for 𝑇𝑆(𝑖)  if 𝑡𝑠(𝑖)> β𝑠(𝑖) . In this paper, we 

focus on outage minimization, which is represented by the 

following optimization: 
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The proposed algorithm traverses the tasks from the 

smallest required cycles and schedules them with the 

corresponding deadline. Each traversed time, the algorithm 

checks whether the task satisfies the deadline constraint. If 

the task satisfies the deadline constraint, it adds the 

scheduled tasks list. The complexity of the algorithm in the 

worst case is O(N2). 

 

III. Numerical Results 

To evaluate the performance of the proposed algorithm, we 

simulate it with the algorithm mentioned in [4]. The 

measurement metric is the service ratio, the parameter is 

shown in Table I. 

Table I 

Simulation Parameters 

Parameter Value 

Number of required cycles 50-200 (cycles) 

Deadline for completing 280-1125 (sec) 

Computation capacity 1-8 (cycles/sec) 

 

Fig. 1. Service ratios achievable by different algorithms. 

As depicted in Fig. 1, the proposed algorithm shows the best 

performance. When the computation capacity changes from 

1-8, the service ratios increase, and the outcome of the 

proposed algorithm is the upper bound of the other 

algorithms. These results obtain because the proposed 

algorithm considers both information on required cycles 

and deadlines, while the other algorithms focus only on the 

minimum required cycles, deadlines, or D*S value. 

 

IV. Conclusion  

In this paper, we considered the problem of job scheduling 

with hard deadline constraints. Numerical results showed 

that the proposed algorithm outperform the conventional 

algorithms in the considered scenario.  
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