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1. FPGA1. FPGA
(Field Programmable Gate Array)(Field Programmable Gate Array)
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2005 - 2009

With ZITI Heidelberg (former TI Mannheim), Prof. Männer



      

Pressure 
force 

pipeline:

FPGA...



https://asc.ziti.uni-heidelberg.de/en/start

Prof. Robert Strzodka
(successor of retired
Prof. Reinhard Männer)

Reconfigurable Computing (FPGA) at ZITI, Heidelberg

More About the FutureMore About the Future
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2. Research Centers and Computing Centers2. Research Centers and Computing Centers
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 GPU Clusters used:
    Heidelberg/Beijing (NAOC/CAS and Silk Road Project(NAOC/CAS and Silk Road Project)

    GPU servers wn14/hansolo/obiwan/… RTX 2080 Ti

JUWELS Booster (Nodes with 4x Ampere A100 GPU)

Golowood cluster, Main Astron. Observatory, Kiev, Ukraine

Kepler/bwFor clusters Heidelberg, Germany (12x +18x Kepler GPU)

    

Heidelberg
Germany

kepler
Kiev,
    Ukraine

P. Berczik   
JUWELS Booster Jülich 
GPU Cluster Germany

Hansolo @ NAOCHansolo @ NAOC
Silk Road ProjectSilk Road Project
Desktop 2x RTX 2080 TiDesktop 2x RTX 2080 Ti
ca. 15 Tflop/s (CUDA)ca. 15 Tflop/s (CUDA)

Uni Heidelberg

Astron. Rechen-Inst.

TOP500 Number 5TOP500 Number 5



https://www.fz-juelich.de/ias/jsc/EN/Expertise/SimLab/simlab_node.html

Jülich Supercomputing Center (JSC) 
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https://www.exascaleproject.org/ https://exascale.lbl.gov/



77
99

http://english.ipe.cas.cn/





      

El Capitan supercomputer
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3. Supercomputing Systems3. Supercomputing Systems
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Rpeak SP：
Rpeak DP：
Linpack:
Mflops/Watt:
Total RAM：
Total VRAM：
Total HD：
Inst. Comm.：
Data Comm.：
Occupied area
：
Weight：
Max Power：

System：
Monitor：
Languages：

2Pflops
1Pflops
207.3T (Top500 19th)
431 (Green500 8th)
17.2TB
6.6TB
360TB
H3C GE
Mellanox QDR IB

150 sq.m.
12.6 tons
600kW(computing) 
200kW(cooling)
CentOS 5.4, PBS
Ganglia, GPU monitor
C, C++, CUDA 3.1 , OpenCL

Fermi-based GPU supercomputer IPE 

Mole-8.5(2010.04.24)
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TOP500 #4: Wuxi, Jiangsu Prov., near Shanghai, ChinaTOP500 #4: Wuxi, Jiangsu Prov., near Shanghai, China

Chinese Processor Architecture
260 cores on socket.
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Mt. Fuji
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Currently fastest supercomputer of the world: 
Fugaku @ RIKEN Center, Kobe, Japan

https://www.riken.jp/en/

https://www.r-ccs.riken.jp/en/fugaku/project/outline

TOP500 #4: Wuxi, Jiangsu Prov., near Shanghai, China
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4. On the Software (CUDA?)4. On the Software (CUDA?)
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Tflop/s

Tflop/s
GB/s

Supercomputing Systems
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https://www.anandtech.com/show/15581/el-capitan-supercomputer-detailed-amd-cpus-gpus-2-exaflops

Software? See comments….

https://www.anandtech.com/show/15581/el-capitan-supercomputer-detailed-amd-cpus-gpus-2-exaflops
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End of PresentationEnd of Presentation

(now matmul etc.)(now matmul etc.)

Computers and ApplicationsComputers and Applications

Important Note:

If you do some NBODY research in the future, please contact us (tutors or 
lecturer); do not use the course code for research it is outdated.

Remember for certificate of course:
* Output files of small experiments on your lecture account
   (0_hello, 1_add, … , 7-matmul, 8-histo)

* Return two plots, one data file, and a few comments to your tutors
   Deadline agreement with tutors! (Group 1: Mar 29, 2,3: Mar 19)

* Notice: Student Queues will close Sunday, Mar 7, 23:59.
   You can run later, but contact me please spurzem@ari.uni-heidelberg.de



             Additional deeper material: 

Lectures by Prof. Wen-Mei Hwu Chicago in Berkeley 2012 and 
Beijing 2013, see http://iccs.lbl.gov/workshops/tutorials.html
(down on page links to all lecture files, also available on request from 
spurzem@nao.cas.cn)

Lecture1: Computational thinking 
Lecture2: Parallelism Scalability
Lecture3: Blocking Tiling
Lecture4: Coarsening Tiling
Lecture5: Data Optimization
Lecture6: Input Binning
Lecture7: Input Compaction
Lecture8: Privatization
See also:
http://freevideolectures.com/Course/2880/Advanced-algorithmic-techniques-for-GPUs/1

http://iccs.lbl.gov/workshops/tutorials.html
http://freevideolectures.com/Course/2880/Advanced-algorithmic-techniques-for-GPUs/1
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