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1. Introduction 

• Real-time streaming applications 

o Require timing correctness 

o Run continuously  

o Process infinite input stream 

 

• Dataflow 

o Suitable to model real-time streaming applications 
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6. Conclusion 

• Early production and latest consumption  buffer overflow. 

• MCDF model of an LTE receiver saves 11% versus SRDF  

     model and 25% versus manual buffer sizes. 

5. Results 

  

Static dataflow: Single-Rate Dataflow (SRDF) graph 

• Buffer sizes for systems without back-pressure 

Back-pressured execution Non-back-pressured execution 

Self-timed execution: varying execution time 

2. Motivation 

Dataflow Analytical properties Expressiveness 

Static dataflow Strong Limited 

Mode-controlled dataflow Strong Medium 

Dynamic dataflow Limited Strong 
4. Data-dependent (dynamic) behavior 

SRDF CANNOT model  

(data-dependent) behavior 

i j 

𝒔(𝒊, 𝒌 + 𝟏, 𝝉 ) 

𝒔(𝒊, 𝒌, 𝝉 ) 𝒇(𝒋, 𝒌, 𝝉 ) 

𝒔(𝒊, 𝒌 + 𝟐, 𝝉 ) 

𝒔(𝒊, 𝒌 + 𝒍, 𝝉 ) 

Buffer size 𝒊, 𝒋, 𝒌 = 𝒍 𝒕𝒐𝒌𝒆𝒏𝒔 

𝐇𝐨𝐰 𝐥𝐨𝐧𝐠 (𝒌) ? Start 

Initial phase 

𝒏  iterations 

Periodic phase 

𝒎  iterations 

Need to analyze (𝒎𝒂𝒙(𝒏 , 𝒏 ) +𝒎) iterations 

3. Buffer allocation 

Early production Late consumption 

Maximum lifetime 

𝒍 
  𝐭
𝐨
𝐤
𝐞
𝐧
𝐬 

𝒔: 𝐒𝐭𝐚𝐫𝐭 𝐭𝐢𝐦𝐞 
𝒌:  𝐈𝐭𝐞𝐫𝐚𝐭𝐢𝐨𝐧 𝐧𝐮𝐦𝐛𝐞𝐫 

𝝉 :  𝐁𝐞𝐬𝐭-𝐜𝐚𝐬𝐞 𝐞𝐱𝐞𝐜𝐮𝐭𝐢𝐨𝐧 𝐭𝐢𝐦𝐞 

𝝉 :  𝐖𝐨𝐫𝐬𝐭-𝐜𝐚𝐬𝐞 𝐞𝐱𝐞𝐜𝐮𝐭𝐢𝐨𝐧 𝐭𝐢𝐦𝐞 

An execution of an SRDF graph, 
 becomes periodic 

 after finite number of iterations 

 assuming constant 𝝉 for actors across iterations 

Overflow 

Relative (source) Variation in S doesn′t matter 

MCDF CAN model 

(data-dependent) behavior 

Switch Select 

Mode-controller 

• Multi-processor without back-pressure 

Hardware platform 

Back-pressured  

communication 

Non-back-pressured  

communication 

No overflow 

May overflow 

Communication 

FIFO Buffer 

Either (𝐁) OR 𝐂  can execute 

Best-case behavior 

MCDF  SRDF 

Mode-sequence 

Worst-case behavior 

C1 or C2 is chosen in 

runtime 

Inter-mode-sequence 

transitions 

Early production 

3G 

4G-LTE 

GPS 

WiFi 

Proc1 

Shared Memory 

Proc2 

Acc1 Accn 

Heterogeneous multi-processor  

hardware platform 

Smaller lifetimes 

Absolute 

• Lifetime analysis: 

Relative 
Lifetime analysis 

Sharing NOT 

possible 

Sharing  

possible 

• Mode-Controlled Dataflow (MCDF) 

LTE receiver Buffer sizes (Kbytes) Saving (%) 

Manual 575 - 

Single-rate Dataflow 489 15 

Mode-controlled Dataflow  433 25 

? 


