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INTRODUCTION

Deterministic Communication

Low End-to-End Latency

Reliability

Real-Time Guarantees
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INTRODUCTION

What is the challenge ?

Multiple traffic flows share network resources.

Critical flows must satisfy strict end-to-end delay requirements.

Routing decisions directly impact network performance and delays.

Delay guarantees must be verified before deployment
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NETWORK CALCULUS FRAMEWORK 

A : Arrival Curve 

 B : Output 

u : Service curve 
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NETWORK CALCULUS FRAMEWORK 

Arrival Curve Service curve

D* : Worst-case delay bound

B* : Worst-case backlog bound
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CURRENT PROGRESS
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TFA to TFA++  : 

 Routing with TFA++

Transmission-Link Shaping

TFA   : Total flow analysis

We formulates routing and delay constraints
 as a Mixed Integer Linear Program (MILP)
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Preprocessing /
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Compiler

Global pipeline
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K=4 / 381 file algorithm 1 algorithm 2 Enumerate ALL

Excecution
time(s)

295 314 7490

Number of
successful solve 330/381 344/381 372/381

CURRENT PROGRESS
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 4. RESULTS



 Perspectives
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Extend the optimization framework to incorporate
scheduling constraints.

 PERSPECTIVES

PerspectivesPerspectivesPerspectives
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Explore hybrid MILP–ML methods for routing and 
network configuration.



Thank you 
for your attention ! 

-Q&A-
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