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Conclusion

Resource-Time tradeoff function

The tradeoff function 𝑡𝑣 𝑟 is the time taken to complete job 𝑣 using 𝑟 units of

resource. This is based on the type of reducer being used.

The above function is for arbitrary non-increasing step function where there are

𝑙𝑣 number of resource-time tuples, where the 𝑖𝑡ℎ tuple is <𝑟𝑣,𝑖 , 𝑡𝑣 𝑟𝑣,𝑖 >.

The duration of a job decreases with increase in resource.

Remark: Other functions we worked on are k-way splitting and recursive binary

splitting.

Linear Program for Makespan minimization

In parallel computations, space (resource) are re-used over a path.

Makespan =35

➢ Our approach extends to solving other discrete resource-time tradeoff 

problems with resource reuse along the path. 

➢ Our address two optimization problems with objectives of Makespan

and Resource minimization for various tradeoff functions.

➢ We present the first hardness and approximation hardness results for

different variants of this problem. We further give approximation

algorithms for the same problems.

We formulate makespan minimization problem as a min-flow problem. The LP

solution rounding gives the approximation algorithms. The below LP is for jobs

on edges
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Determinacy races occurs if two or more logically 

parallel instructions access the same location and at 

least one of them is writing to it. 

For correct behavior all the instructions are executed serially. 

Reducers eliminate races at 

the expense of space
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Parallel computation is modelled as a Directed Acyclic 

Graph (DAG).

Consider a DAG, D= (V,E), whose vertices V corresponds to

jobs and edges represent the precedence relation between

jobs. The duration of a job depends on the amount of extra

resource being used.

Minimum-Makespan Problem (M) 

Given a resource budget of 𝐵, the problem is to find the optimal resource 

allocation to the nodes such that the makespan is minimized 

Minimum-Resource Problem (R)

Given a makespan target of T, minimize the amount of resource to achieve 

the target makespan. 
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f(u,v) : flow at edge (u,v). Tu: finishing time of node u


