
Task to Processor Assignment (a.k.a Partitioning, Mapping) 
A quick overview of bin-packing algorithms 

Dr. Ashraf Suyyagh  

      – adapted from the slides of the University of California, Santa Barbara 

 

Suppose we have a four-core processor, and seven tasks with the following utilizations: 

0.2, 0.5, 0.4, 0.7, 0.1, 0.3, 0.8, and each core has a capacity of 1 (100%) 

We are required to assign these tasks one by one in the order they appear in to the four cores such that they 

all fit inside. We know that an optimal solution exists which looks like this: 

 

 

Yet, we are going to use the four bin-packing algorithms NF, FF, BF, and WF. In this discussion, a bin refers to a 

resource (core, processor, server, … etc.), and an item refers to a task. 

Next Fit (NF) Bin-Packing Algorithm 

Operation: Check to see if the current item fits in the current bin. If so, then place it there, otherwise start packing 

in a new bin. This algorithm does not start from the first bin whenever it tries to fit a new task. Once, it opens a 

new bin, it never looks back. The algorithm always starts from the currently opened bin and moves forward. 

If we apply NF on the taskset above, the result is:  

 

Notice, that NF needed 5 cores to fit the taskset whereas we only have four cores available. So, this algorithm 

fails to partition our taskset. 

First Fit (FF) Bin-Packing Algorithm 

Operation: Scan the bins in order and place the new item in the first bin that is large enough to hold it. A new bin 

is created only when an item does not fit in the previous bins. In contrast to NF, whenever it tries to assign a new 

task to a core, it always starts from the first bin (core). 



 

Best Fit (BF) Bin-Packing Algorithm 

Operation: A new item is placed in a bin where it fits the tightest. If it does not fit in any bin, then start a new bin. 

Notice, that in this algorithm, it does not start scanning the bins (cores) in order. It simply searches for the bin 

(core) with the least remaining space (fullest bin) that could fit the item (task).  

 

Worst Fit (WF) Bin-Packing Algorithm 

Operation: A new item is placed in the emptiest bin. If it does not fit in any bin, then start a new bin. Notice, that 

in this algorithm, it does not start scanning the bins (cores) in order. It simply searches for the bin (core) with the 

most remaining space that could fit the item (task).  

 

 

Worst Fit 

 

Notice that none of these algorithms were able to get to the optimal solution in this particular example. While 

three of these algorithms were able to find a task partitioning which fits the available cores, the NF did not.  

Variants: 

If you order the tasks in ascending or descending order according to their utilizations, then apply the algorithms 

above, we get eight new algorithms: 

• NFI, FFI, BFI, WFI (for the versions where the task utilizations are sorted in a increasing order) 

• NFD, FFD, BFD, WFD (for the versions where the task utilizations are sorted in a decreasing order) 


