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The problem of deciding whether a task set is schedulable 
on m processors with respect to partitioned scheduling is 

NP-complete in the strong sense.  •  Application to multiprocessor systems: 
–  Bins are represented by processors and objects by tasks.  
–  The decision whether a processor is ”full” or not is derived from a 

utilization-based feasibility test. 

•  Assumptions: 
–  Independent, periodic tasks 
–  Preemptive, uniprocessor scheduling (RM) 

  μ1,μ2 ,…

 
μ j

  
m 21/ 2 −1( ) ≤U RMFF ≤ m + 1( ) / 1+ 21/ m+1( )( )

 
21/ 2 −1( ) ≈ 0.41

 U RMFF
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{ } { } root vertex     n = 3 tasks 
m = 2 processors 

complexity = O n!⋅mn( )

tasks assigned to processor #1 

{    } { } { } {    } {    } { } { } {    } {    } { } { } {    }  τ1  τ1  τ 2  τ 2  τ 3  τ 3

{    } {    } {        } { } {        } { } {    } {    }  τ 2  τ1  τ 2  τ 3 τ 2 ,τ1  τ 2 ,τ 3

{        } {    } {    } {        } goal vertices {            } { } {        } {    }  τ 2 ,τ1 τ 2 ,τ1,τ 3  τ 3  τ 3  τ 2 τ 2 ,τ1  τ 3,τ1

optimality 
guaranteed 

optimality 
not guaranteed 

near-optimality 
guaranteed 

optimality 
guaranteed 

optimality 
not guaranteed 

near-optimality 
guaranteed 

3. Estimate optimistic  
cost for goal vertex 

2. Calculate the real  
goal vertex cost 

4. If all goal vertices  
originating from this 
vertex will have inferior  
costs, no need to further 
branch this vertex 

1. Assume this branch is chosen and  
all tasks are assigned & scheduled 

{    } { } { } {    } {    } { } { } {    } {    } { } { } {    } 

{ } { } 

 τ1  τ1  τ 2  τ 2  τ 3  τ 3

{            } { } 

{        } { }  τ 2 ,τ1

 τ 2 ,τ1,τ 3

{        } { } 

{            } { } 

 τ 3,τ 2

 τ 3,τ 2 ,τ1

{        } { } 

{            } { } 

 τ 3,τ 2

 τ 3,τ 2 ,τ1
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3. Redundant branch 
that can be ignored 

2. Assume identical processors 
1. Identify “mirrored” branches 

{    } { } { } {    } {    } { } { } {    } {    } { } { } {    } 

{ } { } 

 τ1  τ1  τ 2  τ 2  τ 3  τ 3

{        } { } 

{        } {    } 

 τ 2 ,τ1

 τ 2 ,τ1  τ 3

{ } {        } 

{    } {        } 

 τ 2 ,τ1

 τ 2 ,τ1 τ 3

{ } {        } 

{    } {        } 

{ } {    } 

 τ 2 ,τ1

 τ 2 ,τ1 τ 3

 τ 2

 
complexity = O n ⋅m( )

2. There will be only one available goal vertex 
(not guaranteed to be optimal or even feasible) 

1. Keep only one vertex at each level 

{    } { } { } {    } {    } { } { } {    } {    } { } { } {    } 

{ } { } 

 τ1  τ1  τ 2  τ 2  τ 3  τ 3

{        } {    } {            } { }  τ 2 ,τ1  τ 3 τ 2 ,τ1,τ 3

{    } {    } {    } {    } {        } { } {        } { }  τ 2 ,τ1  τ 2 ,τ 3 τ 2  τ 2 τ1  τ 3

{    } { } { } {    } {    } { } { } {    } { } {    }  τ1  τ1  τ 2  τ 3  τ 3

{    } {    } {    } {    } {        } { }  τ 2 ,τ 3 τ 2  τ 2 τ1  τ 3

{            } { }  τ 2 ,τ1,τ 3
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complexity = O k ⋅ n ⋅m( )
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ex ≥ random 0,1( )
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