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    Abstract 

          For this project I have decided to research the benefits of energy-aware 

scheduling of tasks. For many instances in life more is usually always better but 

when it comes to scheduling, more can have a negative impact on the scheduling of 

tasks. It can cost too much, taking up time, not being efficient, and not being 

reliable. All of those have a huge effect on energy, the more problems the more 

energy required to make it work. Saving energy has become a very important part of 

our lives when it comes to the performance of technology and how to produce them 

for consumers faster. Questions like, “how can we complete this faster”, “how can 

we design a project that will save us money” . All these questions are important 

because they result in greater solutions in this case. 

          For this paper I will go over multiple points such as environmental benefits, the 

reliability of a system, energy consumption, and the reduction or increase in 

operating costs.   

         In order to research energy-aware scheduling tasks I have reviewed multiple 

articles written by professionals such as “Energy-Efficient Real-Time Scheduling of 

DAG Tasks”, “Energy-efficient multi-core scheduling for real-time DAG tasks”,       

etc.  

Introduction  

        Going green has become one of the many trends taking place in today’s 

economy weather it’s with water, plastic, food, etc. Researchers have made it their 

number one priority to find ways to save on energy consumption. As researchers, we 

often look for fast, efficient, and cost-effective way to accomplish and produce 

products in our field. Green computing has grown to be very popular in this industry 

specifically. Green computing can mean the reduction of energy consumption, the 

reduction of operating costs, the increase of the systems reliability, the carbon 

footprint that is caused by computers on distributed platforms and more. Energy 

aware scheduling of parallel tasks is expected to reduce power consumption. A 

parallel task is when there is a set amount of jobs that are processed and assigned 

to different processors.  This paper will go over algorithms and techniques that have 

been developed to reduce the amount of delays in jobs and the affect these 

techniques have had on energy consumption.  

 Parallel task scheduling  



                Parallel task is task that require more than one processor at the same time 

according to Ishfaq Ahmad from the University of Hong Kong [Wang and Cheng 

1991] [3]. 

               There are two types of scheduling algorithms of distributed systems, static 

scheduling and dynamic scheduling. Static scheduling is when different jobs of a 

task are assigned the same priority and resources which is determined before the 

task is executed [1]. While dynamic scheduling is when different jobs of a task are 

assigned different priorities and resources which is assigned during the runtime [2]. 

               Static scheduling algorithms are often used to minimize the program 

completion time [3]. This has resulted in negative outcomes in parallel processing. 

Static scheduling algorithms usually have large time complexities. Because of their 

large complexities static scheduling algorithms tend to take a longer time to 

implement because the order is implemented at the compile time.   

               There are different types of scheduling algorithms within the static 

scheduling algorithm which are list scheduling, task graph clustering technique, etc. 

focusing on list scheduling which is a type of static scheduling algorithm that 

assigns priorities to tasks and sort tasks into a list ordered in decreasing priority [4]. 

Examples of this type of structure can be merge sorting, insertion sorting, selection 

sorting, etc. these types of algorithms tend to have big O runtimes. And the larger 

the data the more time it takes to complete. Task graph clustering technique is a 

heuristic for scheduling parallel task [4]. Task graph scheduling is when “a 

set of tasks that need to communicate among themselves are grouped 

together to form a cluster. Each of these task clusters is then scheduled 

onto an available processor” according to Wei-Ming Lin and Qiuyan Gu [5].  

               Dynamic scheduling is faster in execution than static scheduling because 

there isn’t many waits and/or joins. Dynamic scheduling is able handle jobs and 

errors that were unknown during the compile time, simplifying the compiler which 

will then cause the code to run more efficiently. The disadvantages of dynamic 

scheduling is that there would be a increase in power consumption due to the 

increase of hardware complexity. This will happen because with dynamic scheduling 

the order of the execution is determined through the hardware rather than the 

compiler.  

            According to Lizhe Wang, dynamic voltage and frequency has become a 

feasible solution when it comes to the reduction of the processors power 

consumption. [4]. This was achieved by researchers by reducing the clock frequency 

and supply voltage when idle inn some time slots. The reduction of power 

consumption led to the high reliability and availability in dynamic voltage and 

frequency-based software [6].   



            So, with both dynamic and static scheduling the disadvantages require more 

energy. The use of multiprocessors has decreased these disadvantages dramatically 

because of the introduction of using many processors to schedule tasks. Finding a 

optimal solution to scheduling task has been difficult for researchers because it is 

know to be an NP-complete problem. NP- complete problems are problems whose 

status is unknown [6]. There are two problems sets for NP-problems 1) is L is in NP, 

2) every problem in NP is reducible to L in polynomial time [6] for example figure 1.  

 Figure 1: [6] 

        Solutions researchers have come up with are power aware task scheduling. 

Dynamic voltage and frequency scheduling have even been discussed and scheduled 

on a single processor by Ali and Yao [6]. And Task clustering technique has also 

been introduced to decrease energy consumption.  

        Energy consumption of a processor can be calculated using the formula  

 where the job execution of 

dynamic is equal to  

A: percentage of active logic gates  

C: is the total capacitance load 

 v: is the supply voltage 

 f:  is the processor frequency  

[4] 



 [4] 

δ : :is a constant determined by the PE 

 v: is the processor operating voltage during △t 

f:  is the processor operating frequency during △t 

△t:  is a time period. 

 

using the performance model calculated the execution of each job.  

 

        To calculate the energy consumption to execute each job  

[4]. This formula can be used in power aware task 

clustering for parallel tasks scheduling. This formula shows that with a given task 

the supply voltage could be scaled to a specific voltage  whether it is reduced or 

increased the tasks energy consumption the tasks execution time will be dependent 

on the voltages value [4,5]. 

 

      When the PE is idle there will not be a task execution causing the execution time 

to be at the lowest level [4]. Task clustering algorithm also reduces the 

communication costs once the tasks have been sorted out in a descending order.  

  

Conclusion 

       After some research I can conclude that dynamic voltage and frequency 

technique is better when it comes to decreasing power consumption efficiently. 

Static base scheduling algorithms would not produce constant results when it comes 

to scheduling parallel tasks on multiple processors. Task clustering and listing 

scheduling were the only algorithms that came close and would be able to lower 

power consumption being used when scheduling.  
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