
Motivation
• Building polynomial Linear Program (LP) models for problems 

that only have Exponential Extension Complexity (Rothvoss [1])

• Possibility of modeling Integer Programs (IP) as a single compact 
IP that has a polynomial time oracle encoded in the LP

• Modeling LPs through more intuitive higher level programming 
languages in comparison to Algebraic Modeling Systems (AMS)

Sparktope Compiler 

• Q is Weak Extended Formulation (WEF) if
• x−0/1 property

• If “yes” 𝑧∗ = 𝑚 + 𝑑

Where

Problem
• Sparktope produces extremely large LPs for reasonably small 

codes which passes solver’s limit on the number of constraints.

Table1: LPs produced for the Maximum Matching problem with n nodes [3] 

Linear Programs Size Reduction via Feature Sharing in 

Sparktope Compiler
Proposed Methods
Reduce the size of LP by sharing different LP and Sparks features.

• Constraint sharing
• Controlled x-0/1 property and Unique Execution Step constraints

• Time sharing
• Multiple Clocks in the LP model for Semi-independent Blocks of Code

(SIB)

• Code sharing
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Fig1: Extended Formulation [2]
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General 

Cuts 
𝑥∗

• Allow functions by introducing new constraints for

Goto statements based on register values

• Eliminate expensive stack structure for non-

recursive functions

Fig2: Trace of run 𝑆(𝑖, 𝑡) [3]
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