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Smart Grids 

It`s all about: 

 In Life                           Money 

 In Economy                GDP 

In Management       Time 

 In Science            Power /Energy 
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Smart Grids 

Overview 

It`s all about: 
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Smart Grids 

   The  Big Problem: Energy 

   The  Smart Solution: SG 

   Future Trends 

   The Big Picture 

 Overview 
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Smart Grids 

The  Big Problem: 

  Energy  Consumption & Production 
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Smart Grids 
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Smart Grids 
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Smart Grids 
Telecommunications of the new Era 

Future Technology Trends and Business Paradigm Transformation 
The Industry Point of View 

   The  Big Problem: Energy 

   The  Smart Solution: SG 

   Future Trends 

   The Big Picture 

 Overview 
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Smart Grids 

The Matrix  
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Smart Grids 

Smart Grids, the 3 Layers: 

Power 

Communicatin & Control 

Applications 
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Smart Grids 

Utilities Power 
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Smart Grids 

Infrastructure 

Power 
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Smart Grids 

End User 

Power 
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Smart Grids 

Power 
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Smart Grids 

Power 

   Future Trends: 
   Power Generation 
   Transmission 
   Processors 
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Smart Grids 

Communicatin & Control 
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Smart Grids 

Utilities 
Communicatin & Control 
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Smart Grids 

Infrastructure Communicatin & Control 
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Smart Grids 

End User 
Communicatin & Control 
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Smart Grids 

Communicatin & Control 
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Smart Grids 

HPC       IPC   !!! 
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Smart Grids 

128 Thread Processors execute kernel threads 

Up to 12,288 parallel threads active 

Per-block shared memory (PBSM) accelerates processing 

GPU  Block                          Reduced Inter-Processor Com 

Thread Execution Manager 

Input Assembler 

Host 

PBSM 

Global Memory 

Load/store 

PBSM 

Thread Processors 

PBSM 

Thread Processors Thread Processors Thread Processors Thread Processors Thread Processors Thread Processors Thread Processors 

PBSM PBSM PBSM PBSM PBSM PBSM PBSM PBSM PBSM PBSM PBSM PBSM PBSM 
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Smart Grids 
Streaming Multiprocessor (SM) 

 Processing elements 
  8 scalar thread processors (SP) 
  32 GFLOPS peak at 1.35 GHz 
  8192 32-bit registers (32KB) 

  ½ MB total register file space! 

  usual ops:  float, int, branch, … 

 Hardware multithreading 
  up to 8 blocks resident at once 
  up to 768 active threads in total 

 16KB on-chip memory 
  low latency storage 
  shared amongst threads of a block 

  supports thread communication 

SP 

Shared 
Memory 

MT IU 

SM t0 t1 … tB 
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Smart Grids 
GPU Computing Example Markets 

Computational 
Modeling 

Computational 
Chemistry 

Computational 
Medicine 

Computational 
Science 

Computational 
Biology 

Computational 
Finance 

Computational 
Geoscience 

Image 
Processing 
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Smart Grids 
GPU Applications Examples- 

  3D image analysis 
  Adaptive radiation therapy 
  Acoustics 
  Astronomy 
  Audio 
  Automobile vision 
  Bioinfomatics 
  Biological simulation 
  Broadcast 
  Cellular automata 
  Computational Fluid Dynamics 
  Computer Vision 
  Cryptography 
  CT reconstruction 
  Data Mining 
  Digital cinema/projections 
  Electromagnetic simulation 
  Equity training 

  Film 
  Financial - lots of areas 
  Languages 
  GIS 
  Holographics cinema 
  Imaging (lots) 
  Mathematics research 
  Military (lots) 
  Mine planning 
  Molecular dynamics 
  MRI reconstruction 
  Multispectral imaging 
  nbody 
  Network processing 
  Neural network 
  Oceanographic research 
  Optical inspection 
  Particle physics 

"   Protein folding 
"   Quantum chemistry 
"   Ray tracing 
"   Radar 
"   Reservoir simulation 
"   Robotic vision/AI 
"   Robotic surgery 
"   Satellite data analysis 
"   Seismic imaging 
"   Surgery simulation 
"   Surveillance 
"   Ultrasound 
"   Video conferencing 
"   Telescope 
"   Video 
"   Visualization 
"   Wireless 
"   X-ray 
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Smart Grids 
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Smart Grids 
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Smart Grids 
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Smart Grids 
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Smart Grids 
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Smart Grids 
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Smart Grids 
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Smart Grids 
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Smart Grids 
Applications 

Utilities 
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Smart Grids 
Applications 

Infrastructure 
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Smart Grids 
Applications 

End User 
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Smart Grids 
The Big Picture 
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Smart Grids 
The Intertwining 
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Smart Grids 

Future Vision 

  Energy, Energy, Energy, Energy…… 

  MTBF 

  Technology Penetration 
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Smart Grids ILLUSION  !!! 
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Smart Grids 
The Big Picture 
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Smart Grids 
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Smart Grids 
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Smart Grids 

FI   The Big Picture 
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Smart Grids Wireless Standards 
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Smart Grids 
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Smart Grids 

  Future Trends: 

   FI 
   Wireless Technologies 

Communicatin & Control 
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Smart Grids 

Thank You 

reda@ictmc.com 

Q: ??? 


