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Background – Deferred Decision Making (DDM)

• Refers to collecting evidence about two or more alternatives
• Decide when to stop and make a final choice
• Compacts a slicing floorplan when applied to a floor-planning algorithm



Why Should We Care?
• A single slicing tree can be used as opposed to the simulated 

annealing method
• Drastically increases performance
• Used to generate a final non-slicing floorplan

• How can we develop an algorithm that can generate a final non-
slicing floorplan?



Formal Problem Formulation
• Input: n hard/soft module blocks with areas A1,...,An

• Constraints: a fixed-outline floorplan with area A 
• Output: An optimized non-slicing floorplan with coordinates (xi, 

yi), width wi and height hi for each block such that hi wi= Ai and ri
< hi/wi < si



DeFer
• Algorithm that chooses the final non-slicing floorplan from a 

single slicing tree
• Fast, scalable, and can handle both hard and soft modules
• Uses a Generalized Slicing Tree along with Enumerative 

Packing and block swapping/mirroring to make a decision



Purpose of a Generalized Slicing Tree
• A Generalized Slicing Tree can be enumerated to reach all 

slicing layouts
• Using the enumerative packing (EP) technique while enumerating 

builds up one shape curve
• A shape curve captures all slicing layouts among the modules of a sub 

floorplan



Shape Curve
• Generate a parent curve C by finding child curves A and B
• Three steps:

• Addition
• Flipping
• Merging



Enumerative Packing (Greedy)
• Map each subcircuit to a leaf node
• Prune redundant orders to find non-redundant permutations

• N!/2



Enumerative Packing (Dynamic Programming)

• S(M) = MERGE(A⊂B,B= M−A) (S(A) ⊕ S(B)).
• S(M) = Shape Curve
• MERGE = Merge operation
• (S(A) ⊕ S(B)) = shape curve formula



Step One: Partitioning
• Divide the original circuit into multiple sub-circuits

• Minimize interconnections among them
• Done using hMetris

• Build a high-level slicing tree with each sub-circuit being a leaf node



Step Two: Combining
• Defer the decision of each subcircuit by applying the EP 

technique
• Explores all slicing packing layouts within the subcircuit
• The final shape curve at the root maintains all explored slicing floorplan 

layouts
• WAP (Whitespace-Aware Pruning) prunes redundant points



Step Three: Back-Tracing
• Final shape curve is generated from candidate points of 

subcircuits
• Backtrace from top-down to generate candidate points
• Every point is generated by adding two points from two child curves



Step Four: Swapping
• Make decisions on the subfloorplan order

• Dimensions stay the same, but wire interconnections are optimized
• Greedily swap every two child subfloorplans

• Rough Swapping
• Detailed Swapping
• Mirroring



Step Five: Compacting and Shifting
• Compact all modules to the center of the fixed outline

• Puts modules nearer to each other such that the wirelength is further 
reduced

• Candidate floorplan with the best wirelength is the final output 
solution

• Greedily shift modules if modules are over-compacted



Contributions
• A fast and scalable fixed-outline floorplanner

• Done by using a Generalized Slicing Tree
• Enumerative Packing (EP)

• Defer decisions on all sub-circuits to get a final shape curve
• Rough Swapping and Mirroring



Experimental Results
• Results performed on a Linux machine with Intel Duo9 1.86 GHz 

CPU and 2GB memory
• Wirelength measured by HPWL
• DeFer compared with best publicly-available floor-planners



Experimental Results: Hard-Block Benchmarks



Experimental Results: Soft-Block Benchmarks



Experimental Results: Macro Analysis



Pros and Cons of the Work
• Pros

• Massive runtime performance increase compared to SA solutions
• Scalable
• Works for both hard and soft blocks

• Cons
• Several greedy algorithms
• Lots of math involved
• A final shape curve that doesn’t have a valid solution requires the 

algorithm running until it does



Summary
• Reviewed the background of Deferred Decision Making 
• Analyzed the technical specifications of DeFer
• Compared DeFer to other fixed-outline floorplanning solutions
• Discussed the pros and cons surrounding the algorithm
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