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Supercomputer Technologies Are Everywhere…
(how to choose the best computing platform for solving the problem?)



MSU Petascale Facilities: 
Supercomputers Lomonosov-2 and Lomonosov

MSU Supercomputing Center today:
Users: 2955

Projects: 880

MSU Faculties / Institutes : 21
Institutes of RAS : 95

Russian Universities: 102

1,7 Pflops

4,9 Pflops

Supercomputer Technologies
Are Everywhere…



MSU Supercomputer Platforms

Technological background:
Intel  Xeon  4/6/10/12… cores

SMP node on 128 cores
Intel Xeon Phi (KNL)

NVIDIA 2070 / 2090 / K40 / P100
IBM Power 8 / IBM Blue Gene/P

Memory per node: from 12GB up to 2TB

1,7 Pflops

4,9 Pflops

Diversity is great…



Existing methodologies to compare computing platforms
(Top500, Graph500, HPCG)

High Performance Linpack
Benchmark
Top500.org

BFS & SSSP Graph 
Benchmarks

Graph500.org

High Performance Conjugate Gradients 
Benchmark

hpcg-benchmark.org

Well-known theoretical 
potential of algorithms

Well-described and available
community experience
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General methodology to compare computing platforms
(using any algorithm)

Well-known theoretical 
potential of algorithms

Well-described and available
community experience

? ?



Well-known theoretical potential of algorithms

How can we describe theoretical potential and implementation details 
of any algorithm?

What is a description of an algorithm?



Description of algorithms
(What properties of algorithms should be included in the description?)

General Description

Mathematical Description

Computational Kernel

Serial Complexity

Information Structure

Performance



AlgoWiki

http://AlgoWiki-Project.org/en



Mathematical description

Serial Complexity

Information Graph

Properties and Features
Resource of Parallelism

Data locality
Scalability

Determinacy

Computational intensity
Input / Output data

Macrostructure
Computational kernel Locality of computations

Communication profile
Performance

Efficiency

I. Algorithms: Theoretical Part
(machine-independent properties and

theoretical potential of algorithms
“Once and for all” * )

II. Algorithms: Implementation Issues

Description of algorithms
(What properties of algorithms should be included in the description?)

* Changes in architectures require changes in implementations, not in algorithms!



Unified description of algorithms in AlgoWiki
(predefined unified structure)



AlgoWiki: algorithm classification
(tree structure)



AlgoWiki: Problem – Method – Algorithm – Implementation
(What do we have for each algorithm in AlgoWiki? 

An exhaustive description of the chain)

Problem

Method

Algorithm

Implementation



AlgoWiki: Problem – Method – Algorithm – Implementation
(the situation is more complex, diverse and sophisticated in practice)

Problem

Method

Algorithm

Implementation



AlgoWiki: from Problems to various Implementations
(the last part of the chain)

Computer

Method

Algorithm

Implementation

Problem



AlgoWiki: from Problems to various Implementations
(+ run-time data: performance, time, efficiency…)

Computer

Method

Algorithm

Implementation

Problem

+ performance
data;
+ time;
+ dynamic 
characteristics;
+ …

“PerfData” list
for the Algorithm
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AlgoWiki: from Problems to various Implementations
(+ run-time data: performance, time, efficiency… = PerfData)

Computer

Method

Algorithm

Implementation

Problem

+ performance
data;
+ time;
+ dynamic 
characteristics;
+ …

“PerfData” list
for the Algorithm

PerfData

PerfData

PerfData
PerfData

PerfData

PerfData

PerfData

PerfData



How Does It Work ?

What Can We Obtain from AlgoWiki ?



AlgoWiki

http://AlgoWiki-Project.org/en

Retrieve Performance Data from AlgoWiki…

…PerfData for the problem…

…PerfData for the problem…

…PerfData for the algorithm to solve the problem…



Problem Method Algorithm Implementation

- compare different algorithms, implementations  and 
computing platforms for the problem and method;

Problem

Method

Algorithm

Implementation

Computer

“PerfData” list on “Strongly Connected Components”
(Method = Forward-Backward)



“PerfData” list on “Strongly Connected Components”
(Method = Forward-Backward)



Problem Method Algorithm Implementation

Problem

Method

Algorithm

Implementation

Computer

- compare different ways of solving the problem;

“PerfData” list on “Strongly Connected Components”
(various methods, algorithms, implementations, computers)



Data are submitted 
by different people…

“PerfData” list on “Strongly Connected Components”
(various methods, algorithms, implementations, computers)



What does it mean to submit performance data 
to AlgoWiki?

1. Information on the full chain:                                                                          (a path in AlgoWiki)

2. Source code or reference to a package. Compiler, compilation options and flags, libraries used, makefile, 
launch parameters...

3. Configuration of the computing system with all necessary details. 
- Max / Medium / Small configurations.

4. Description of input data (matrices (dense, sparse, symmetric, …), graphs (RMAT, SSCA-2…), sizes, …)
- Max / Medium / Small sizes.
- Execution attributes (block size, processor matrix…)

5. Performance data:
- Time, Flops, MTEPS, Gflops/Watt, efficiency (Rmax/Rpeak), …

Important: we need to keep all data and details to be able to reproduce submitted performance results.

Path to the algorithm
in AlgoWiki

Implementation 
details Computer platform Input data Performance data1 2 3 4 5



Max / Medium / Small – What does it mean?
(computer configurations, data sets)

Interval for the classical “Top/Graph/HPCG-500” lists

This is usually a more practical interval for 
computer configurations and data sets…



Problem Method Algorithm Implementation Computer

“PerfData” list on “Single Source Shortest Path”
(How to solve the problem of the given size?)

Problem
size



Problem Method Algorithm Implementation Computer

“PerfData”: the most efficient graph applications
(Where is this computer platform effective?)

Graph
Problems

only



AlgoWiki: an easy step back to analyze “PerfData” 
(theoretical potential of algorithms is described in AlgoWiki)

Problem Method Algorithm Implementation Computer

SSSP problem:



Algorithm classification and computer comparison
(What have we had up to now? Three points on the entire set of algorithms)

Top500

Graph500

HPCG



Algorithm classification and computer comparison
(What can AlgoWiki add to the standard three benchmarks/lists?)

Top500

Graph500

HPCG

List1

List2

List3

List4

List5

List6

List7

List8

List9

List10

List11

List12

List13

List14

List15

List16



General methodology to compare computing platforms
(using any algorithm)

Well-known theoretical 
potential of algorithms

Well-described and available
community experience

? ?AlgoWiki as an extension of the existing benchmarking methodology

p rob le m s  for  eva lu at ion  o f  com p u te r  p lat form s

AlgoWiki Performance Data+



Thank you !

AlgoWiki is the basis for 
the Intelligible Parallel Computing World!

AlgoWiki-Project.org

September, 10th 2018, LIT JINR, Dubna
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