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Current Layout Approach 

• Use layer-based methods [Sugiyama et al.  81] 

– A lot of modifications (ports etc.) [Schulze et al.  14] 
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Current Layout Approach 

• Use layer-based methods [Sugiyama et al.  81] 

– A lot of modifications (ports etc.) [Schulze et al.  14] 

 

• Feedback from industrial users 

– In general satisfying layouts  

– "Too much whitespace" 

– "Edge crossings not always important" 

 

Desired: simple/flexible solution 
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New Approach 

• Constrained stress minimizing layout 
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New Approach 

• Constrained stress minimizing layout 

– Similar to force-directed approaches 

– Minimizes a single goal function 

– Subject to separation constraints 
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Goal Function: P-Stress 

subject to certain constraints 

Minimize 

 𝑤𝑢𝑣 𝑙𝑝𝑢𝑣 − 𝑏(𝑢, 𝑣)
+ 2+  𝑙−2 𝑏 𝑢, 𝑣 − 𝑙 +

2

(𝑢,𝑣)∈𝐸𝑢<𝑣∈𝑉
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Goal Function: P-Stress 

subject to certain constraints 

Minimize 

𝑏 𝑢, 𝑣   euclidean distance between u and v 

𝑝𝑢𝑣       number of edges on shortest  path  

            between u and v 

𝑙           an ideal edge length 

𝑤𝑢𝑣      normalizat ion factor 

(𝑧)+     max(0,𝑧) 

 𝑤𝑢𝑣 𝑙𝑝𝑢𝑣 − 𝑏(𝑢, 𝑣)
+ 2+  𝑙−2 𝑏 𝑢, 𝑣 − 𝑙 +

2

(𝑢,𝑣)∈𝐸𝑢<𝑣∈𝑉
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INTUITION 

• Nodes repulse each other up to a 

certain distance 

• Edges contract until (individual) 

ideal length is reached 
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Summary - CoDaFlow 

• One goal function: minimize stress 
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Summary - CoDaFlow 

• One goal function: minimize stress 

• Incrementally add constraints 

1. No constraints 

2. + Flow constraints 

3. + Port costraints 

4. + Non-overlap constraints 

5. + Orthogonalizing constraints 

• Orthogonal edge routing with given  

node positions 
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Thank you! Questions? 
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