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Job Scheduling
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Image Processing Jobs on IaaS Cloud

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http://www.americanscientist.org/issues/pub/2002/3/the-easiest-hard-problem/99999
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DAG Scheduling
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DAG Scheduling

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Best Effort: HEFT

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Problem Definition
 𝐺 = (𝑣, 𝑒)
• 𝑣
• 𝑒
•

 𝑑𝑎𝑡𝑎 𝑣 × 𝑣

 𝑞
𝑊 𝑣 × 𝑞

𝑣 𝑞
 𝐿 𝑞

 𝐵 𝑞 × 𝑞
𝑞
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Data & Compute Estimates
 𝑖

𝑤𝑖 =
 𝑚=1
𝑞

𝑊(𝑖,𝑚)
𝑞

 𝑖 𝑚
𝑘 𝑛

𝑐𝑖,𝑘 = 𝐿𝑚 +  
𝑑𝑎𝑡𝑎𝑖,𝑘

𝐵𝑚,𝑛

 𝑖

𝑐𝑖,𝑘 =  𝐿 +  
𝑑𝑎𝑡𝑎𝑖,𝑘

𝐵
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Critical Path Estimates
 𝑖
𝑒𝑥𝑖𝑡

𝑟𝑎𝑛𝑘𝑢 𝑖 = 𝑤𝑖 + max
𝑗∈succ(𝑖)

(𝑐𝑖,𝑗 + 𝑟𝑎𝑛𝑘𝑢 𝑗 )

where 𝑟𝑎𝑛𝑘𝑢 𝑒𝑥𝑖𝑡 = 𝑤𝑒𝑥𝑖𝑡



𝑒𝑛𝑡𝑟𝑦 𝑖

𝑟𝑎𝑛𝑘𝑑 𝑖 = max
𝑗∈pred(𝑖)

(𝑟𝑎𝑛𝑘𝑑 𝑗 + 𝑐𝑗,𝑖 +𝑤𝑗)

where 𝑟𝑎𝑛𝑘𝑑 𝑒𝑛𝑡𝑟𝑦 = 0
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Start & Finish times of tasks


𝑖 𝑚 𝑚
𝑖

𝐸𝑆𝑇 𝑖,𝑚 = max 𝑎𝑣𝑎𝑖𝑙 𝑚 , max
𝑗∈pred(𝑖)

(𝐴𝐹𝑇 𝑗 + 𝑐𝑗,𝑖)

𝐸𝑆𝑇(𝑒𝑛𝑡𝑟𝑦,𝑚) = 0



𝑖 𝑚

𝐸𝐹𝑇 𝑖,𝑚 = 𝐸𝑆𝑇 𝑖,𝑚 + 𝑤(𝑖,𝑚)




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Pseudo Code: HEFT
1. Set the computation costs of tasks and communication 

costs of edges to their mean values.

2. Compute the 𝑟𝑎𝑛𝑘𝑢 for all tasks by traversing graph 
backwards, starting from the exit task.

3. Sort the tasks in a scheduling list by non-
increasing order of 𝑟𝑎𝑛𝑘𝑢 values.

4. while there are unscheduled tasks in the list do

4.1. Remove the first task i, from the list for 
scheduling.

4.2. For each machine m do

4.2.1. Compute the EST(i,m) value

4.3. Assign task i to the machine m that minimized 
EFT of the task i.

5. End while

𝑂(𝑒 × 𝑞)
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Critical Path on a Processor: CPOP
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Ongoing Assignments




Reading Assignment



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