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Supercomputer Technologies Are Everywhere...
(how to choose the best computing platform for solving the problem?)
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MSU Petascale Facilities:
Supercomputers Lomonosov-2 and Lomonosov

1,7 Pflops

4,9 Pflops

MSU Supercomputing Center today:
Users: 2955
Projects: 880

MSU Faculties / Institutes : 21
Institutes of RAS : 95
Russian Universities: 102

Supercomputer Technologies
Are Everywhere...



MSU Supercomputer Platforms

1,7 Pflops

4,9 Pflops

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

Diversity is great...



Existing methodologies to compare computing platforms
(Top500, Graph500, HPCG)
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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 Well-described and available
potential of algorithms 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?)

For positive definite Hermitian matrices (symmetric matrices in the real case), we use the decomposition 4 — [ J.*.where [, isthe

lower triangular ma

General Description

decomposition are equivalent in the sense of the amount of arithmetic operations and are different in the sense of data represntation.

ion A = [J*[J.where [J is the upper triangular matrix&. These forms of the Cholesky

Output data: the lower triangular matrix J, whose elements are denoted by [; i)

The Cholesky algorithm can be represented in the fon The following number of operations should be per] =

e ——— mfthio descsenas ian ssnsiote e the teaslomantation af famanlan abiaiged uniquely for the elements of the matrix [, from
Input data: a symmetric positive definite matrix 4 whose elements are denoted by @45 ).
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AlgoWiki
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Recent changes

File storage
New files
Upload fiie

Tools
What links here
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Special pages
Printable version
Permanent link
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In other languages
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AlgoWiki is an open encyclopedia of algorithms’ properties and features of their implementations on different hardware and software platforms
from mobile to extreme scale, which allows for collaboration with the worldwide computing community on algorithm descriptions.

AlgoWiki provides an exhaustive description of an algorithm. In addition to classical algorithm properties such as serial complexity, AlgoWiki also
presents additional information, which together provides a complete description of the algorithm: its parallel complexity, parallel structure, determinacy,
data locality, performance and scalability estimates, communication profiles for specific implementations, and many others.

Read more: About project.

Project structure
Algorithm classification — the main section of AlgoWiki which contains descriptions of all algorithms. Algorithms are added to the appropriate
category of the classification, and classification is expanded with new sections if necessary.

Featured article

Cholesky decomposition

1 Properties and structure of the algorithm

1.1 General description

The Cholesky decompeosition algorithm was first proposed by Andre-Louis Cholesky (October 15,
1875 - August 31, 1918) at the end of the First World War shortly before he was killed in battle. He was
a French military officer and mathematician. The idea of this algorithm was published in 1924 by his
fellow officer and, later, was used by Banachiewicz in 1938 [7]. In the Russian mathematical literature,
the Cholesky decomposition is also known as the square-root method [1-3] due to the square root
operations used in this decomposition and not used in Gaussian elimination.

Criginally, the Cholesky decomposition was used only for dense real symmetric positive definite

Properties of the algorithm:
« Sequential complexity: ()(-,-?.3)
= Height of the parallel form: (J(n)
« Width of the parallel form: O(??Z)
nin+1
« Amount of input data: %

« Amount of output data: w

matrices. At present, the application of this decomposition is much wider. For example, it can also be employed for the case of Hermitian matrices. In

order to increase the computing performance, its block versions are often applied.

In the case of sparse matrices, the Cholesky decomposition is also widely used as the main stage of a direct method for solving linear systems. In

Create account Login

Read View source View history |Search Q

Today’s featured picture

Matrix multiplication performance

Performance for dense matrix multiplication =

Work organization

Description of algorithm properties and structure
Guides to writing sections of the algorithm’s description
Glossary

Help with editing

Readiness of articles

Finished articles:
« Single-qubit transform of a state vector
« Two-sided Thomas algorithm, pointwise version
« Poisson equation, solving with DFT
+ Thomas algorithm, pointwise version
« Backward substitution w

http://AlgoWiki-Project.org/en



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

I. Algorithms: Theoretical Part

(machine-independent properties and
theoretical potential of algorithms
“Once and for all” * )

Il. Algorithms: Implementation Issues

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



Unified description of algorithms in AlgoWiki

(predefined unified structure)

1 Properties and structure of the algorithm
1.1 General description of the algorithm

1.2 Mathematical description of the algorithm
1.3 Computational kernel of the algorithm
1.4 Macro structure of the algorithm
1.5 Implementation scheme of the senal algorithm
1.6 Senal complexity of the algorithm
1.7 Information graph
1.8 Parallelization resource of the algorithm
1.9 Input and output data of the algorithm
1.10 Properties of the algorithm
2 Software implementation of the algorithm
2.1 Implementation peculiarties of the serial algorithm
2 2 Locality of data and computations
2.3 Possible methods and considerations for parallel implementation of the algorithm
2 4 Scalability of the algorithm and its implementations
2.9 Dynamic characteristics and efficiency of the algorithm implementation
2 6 Conclusions for different classes of computer architecture
2.7 Existing implementations of the algorithm
3 References




AlgoWiki: algorithm classification

1 Linear algebra problems

(tree structure)

1.3 Salving systemns of linear algetraic squations

2 Algorithms on lists and arrays
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AlgoWiki: Problem — Method — Algorithm — Implementation

(What do we have for each algorithm in AlgoWiki?
An exhaustive description of the chain)

Algorithm \

Implementation



AlgoWiki: Problem — Method — Algorithm — Implementation

(the situation is more complex, diverse and sophisticated in practice)
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AlgoWiki: from Problems to various Implementations
(the last part of the cham)
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AlgoWiki: from Problems to various Implementations
(+ run-time data: performance t:me efficie %
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+ performance
data;

+ time;

+ dynamic
characteristics;
+ ..

“PerfData” list

for the Algorithm



AlgoWiki: from Problems to various Implementations

(+ run-time data: performance, timi! efficiency...)
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+ performance
data;

+ time;
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characteristics;
+ ..

“PerfData” list
for the Algorithm



AlgoWiki: from Problems to various Implementations
(+ run-time data: performance, time, effienc ... = PerfData)
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@» $¥RerfData
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T

\‘\ﬁermata

+ performance
data;
+ time;

+ dynamic
> characteristics;
+ ..

“PerfData” list
for the Algorithm

Computer J



How Does It Work ?

What Can We Obtain from AlgoWiki ?



AlgoWiki

Retrieve Performance Data from AlgoWiki...
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“PerfData” list on “Strongly Connected Components”
(Method = Forward-Backward)

Method‘@ Algorlthm Implementation Computer

- compare different algorithms, implementations and
computing platforms for the problem and method;
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“PerfData” list on “Strongly Connected Components”
(Method = Forward-Backward)

Rating Method Implementation Platform MTEPS GraphType GraphSize
1 Forward-Backward RCC for GPU Lomonosov-2 (P100) 634,00 RMAT 2420
2 Forward-Backward RCC for GPU Lomonosov-2 (PL00) 620,00 RMAT 2n21
3 Forward-Backward RCC for CPU Lomonosov-2 564,00 RMAT 2n24
4 Forward-Backward RCC for GPU Lomonosov-2 (P100) 544,00 RMAT 2h332
5 Forward-Backward RCC for GPU Lomonosov-2 (P100) 528,00 RMAT 2n23
= Forward-Backward RCC for CPU Lomonosov-2 498,00 RIMAT 2n3B
7 Forward-Backward RCC for CPU Lomonosov-2 497 00 RMAT 2r35
8 Forward-Backward RCC for CPU Lomonosov-2 486,00 RMAT 2827
9 Forward-Backward RCC for GPU Lomonosov-2 (P100) 456,00 RMAT 2425

10 Forward-Backward RCC for GPU Lomonosov-2 (PL00) 453,00 RMAT 2n2a
11 Forward-Backward RCC for CPU Lomonosov-2 452 00 RMAT 2122
12 Forward-Backward RCC for CPU Lomonosov-2 440 24 SSCA-2 2n21
13 Forward-Backward RCC for CPU Lomonosov-2 432 00 RIMAT 2n23
14 Forward-Backward RCC for CPU Lomonosov-2 426,00 RIMAT 2n21
15 Forward-Backward RCC for GPU Lomonosav-2 (P100) 425,00 RMAT el
16 Forward-Backward RCC for CPU Lomonosov-2 418,00 RMAT 2820
17 Forward-Backward PBGL MPI IBM BlueGene/P 232 BR RMAT 2420
18 Forward-Backward RCC for GPU Lomonosov-2 195 00 RMAT 2418
19 Forward-Backward PBGL MPI Lomonosov 91,07 RMAT 2421
20 Forward-Backward RCC for CPU Lomonosov-2 55,44 RMAT 2n18
21 Forward-Backward RCC for CPU IBM Regatta 53,60 S55CA-2 M8
22 Forward-Backward FBGL MPI IBM BlueGene,/P 45,75 RMAT 2020
23 Forward-Backward RCC for GPU Lomonosov 44 78 RIMAT il
24 Forward-Backward RCC for CPU Lomonosov 42,00 RMAT 28232
25 Forward-Backward RCC for CPU Lomonosov 41,00 RMAT 2820
26 Forward-Backward RCC for CPU IBM Regatta 36,90 RMAT 2418
27 Forward-Backward RCC for CPU Lomonosov 32,54 RMAT 2420
28 Forward-Backward PBGL MPI IBM BlueGene/P 13,39 55CA-2 N6
29 Forward-Backward PBGL MPI IBM BlueGene/P 13,12 S55CA-2 M8
30 Forward-Backward RCC for CPU Lomonosov 10,05 S5CA-2 2820
31 Forward-Backward RCC for CPU Lomonosov Q.20 S5CA-2 2n18
32 Forward-Backward RCC for CPU Lomonosov 8.30 S5CA-2 2820




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

Method Algorithm Implementation Computer

- compare different ways of solving the problem;

Algoritm

Implementation



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

-

J

Rating Method Implementation Platform MTEPS GraphType GraphSize
1 Shiloach-Vishkin Ligra Lomonosov-2 1307,00 RMAT 2826
2 Shiloach-Vishkin Ligra Lomonosov-2 986,00 RMAT 2n23
3 Shiloach-Vishkin Ligra Lomonosoy-2 947,00 RMAT 2n232
4 Shiloach-Vishkin Ligra Lomonosoy-2 894,00 RMAT 2h324
5 Shiloach-Vishkin Ligra Lomonosoy-2 864,00 RMAT 2n25
= Shiloach-Vishkin Ligra Lomonosov-2 830,00 RMAT 2120
7 Shiloach-Vizhkin Ligra Lomonosoy-2 732,00 RMAT 2h31
8 Forward-Backward RCC for GPU Lomonosov-2 (P100) 634,00 RMAT 2820
9 “|Forward-Backward RCC for GPU Lomonosov-2 (P100) 620,00 RMAT 2821
10 Forward-Backward RCC for CPU Lomonosov-2 564,00 RMAT 2424
11 Shiloach-Vishkin GAP Lomonosov-2 547,00 RMAT 2120
12 Forward-Backward RCC for GPU Lomonosaov-2 (P100) 544,00 RMAT 2n332
13 Forward-Backward RCC for GPU Lomonosaov-2 (P100) 528,00 RMAT 2n23
14 Forward-Backward RCC for CPU Lomonosov-2 498,00 RMAT 2h2B
15 Forward-Backward RCC for CPU Lomonosov-2 497 00 RMAT 2825
16 Forward-Backward RCC for CPU Lomonosov-2 486,00 RMAT 2827
17 shiloach-vishkin GAP Lomonosov-2 480,00 RMAT 2422
18 Forward-Backward RCC for GPU Lomonosaoyv-2 (P100) 456,00 RMAT 2n25
19 Forward-Backward RCC for GPU Lomonosov-2 (P100) 453,00 RMAT 2h324
20 Forward-Backward RCC for CPU Lomonosov-2 452 00 RMAT 2833
21 Forward-Backward RCC for CPU Lomonosov-2 440,24 S5CA-2 2n21
22 Forward-Backward RCC for CPU Lomonosov-2 432 00 RMAT 2823
23 Forward-Backward RCC for CPU Lomonosov-2 426,00 RMAT 2821
24 Forward-Backward RCC for GPU Lomonosov-2 (PL00) 426,00 RMAT 2n26
25 Forward-Backward RCC for CPU Lomonosov-2 413,00 RMAT 2120
26 Shiloach-Vishkin GAP Lomonosov-2 387,00 RMAT 2n23
27 Shiloach-Vishkin GAP Lomonosov-2 335,00 RMAT 2821
28 Forward-Backward FBGL MPI IBM BlueGeng,/P 232,86 RMAT 2120
29 Shiloach-Vishkin GAP Lomonosov-2 231,00 RMAT 2n3d
30 Forward-Backward RCC for GPU Lomonosov-2 195,00 RMAT 2818
31 Shiloach-Vishkin GAP Lomonosov-2 180,00 RMAT 2425
32 Shilnarh-vishkin GAP | pnnonsow-2 174 00 RMAT IAIE

Data are submitted
by different people...



What does it mean to submit performance data

to AlgoWiki?

Path to the algorithm
in AlgoWiki 1

Implementation
details

Computer platform

3

Input data

Performance data

5

1. Information on the full chain: E .

launch parameters...

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

> > > (a path in AlgoWiki)

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

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.




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...




“PerfData” list on “Single Source Shortest Path”

(How to solve the problem of the given size?)

E

Problem

.
{
i

—_—
Problé Method Algorithm Implementation Computer
Method Implementation Computing Platform MTEPS |GraphType |GraphSize
Bellman—Ford RCC for GPU Lomonosov 1309,0 SSCA-2  |2120
Delta-Stepping GAP Lomonosov-2 512,0 RMAT |2A20
Bellman—Ford Ligra Lomonosov-2 511,0 RMAT |2A20
Bellman—Ford RCC for GPU Lomonosov 4529 SSCA-2  |2120
Bellman—Ford RCC for CPU Lomonosov-2 418,0 RMAT |2A20
Bellman—Ford Graph500 MPI Lomonosov 350,0 RMAT |2A20
Bellman—Ford RCC for CPU Lomonosov 2041 RMAT |2A20
Bellman—Ford RCC for CPU Lomonosov 183,5 SSCA-2  |2120
Dijkstra's PBGL MPI Cluster / "Angara" interconnect | 150,0 SSCA-2  |2120
Bellman—Ford Graph500 MPI Lomonosov 120,0 RMAT |2A20
Bellman—Ford Graph500 MPI Lomonosov 18,0 SSCA-2  |2120
Dijkstra's PEGL MPI IBM BlueGene/P 8,9 55CA-2  [2720
Delta-Stepping PBGL MPI IBM BlueGene/P 3,8 SSCA-2  |2120
Delta-Stepping PBGL MPI IBM BlueGene/P 1,3 RMAT |2A20
Dijkstra's PEGL MPI IBM BlueGene/P 0,6 RMAT |2720




“PerfData”: the maost efficient graph applications

(Where is this computer platform effective?)

P

— il — (@

—
Graph | J :
Probems Method Algorithm Implementation Computer
only
Problem Algorithm Implementation Platform MTEPS |GraphType |GraphSize
Breadth-first search BFS RCC for GPU | Lomonosov-2 (NVIDIA P100)| 11061 RMAT 2122
Breadth-first search BFS GAP Lomonosov-2 (NVIDIA K40) 5350 RMAT 2n22
Breadth-first search BFS Ligra Lomonosov-2 (NVIDIAK40) | 4168 RMAT 2122
Minimum Spanning Tree Boruvka's RCC for GPU | Lomonosov-2 (NVIDIA P100)| 3793 RMAT 2726
Single Source Shortest Path Bellman—Ford RCC for GPU Lomonosov (NVIDIA 2090) | 1309,0 SSCA-2 2720
Strongly Connected Components | Shiloach-Vishkin Ligra Lomonosov-2 (x86) 1307,00 RMAT 2126
Single Source Shortest Path Bellman—Ford Ligra Lomonosov-2 (x86) 1035,0 RMAT 2n21
Single Source Shortest Path Delta-Stepping PBGL MPI Cluster / "Angara" net 809,5 SSCA-2 2121
Page Rank Page Rank Nvidia nvGraph | Lomonosov-2 (NVIDIA K40) 753 RMAT 27018
Breadth-first search BFS RCC for CPU NEC SX-ACE 715 RMAT 2122
Strongly Connected Components | Forward-Backward | RCC for GPU | Lomonosov-2 (NVIDIA P100)| 620,00 RMAT 2n21
Single Source Shortest Path Delta-Stepping GAP Lomonosov-2 (x86) 616,0 RMAT 2n21
Strongly Connected Components | Forward-Backward | RCC for CPU Lomonosov-2 (x86) 564,00 RMAT 2124
Strongly Connected Components | Shiloach-Vishkin GAP Lomonosov-2 (x86) 547,00 RMAT 2720
Minimum Spanning Tree Boruvka's RCC for GPU Lomonosov (NVIDIA 2090) | 204,441 | SSCA-2 2714
Page Rank Page Rank GAP Lomonosov-2 (NVIDIA K40) 172 RMAT 2124
Breadth-first search BFS PBGL MPI IBM BlueGene/P 167 SSCA-2 2122
Breadth-first search BFS PBGL MPI Lomonosov (x86) 155 SSCA-2 2122
Minimum Spanning Tree Boruvka's RCC for CPU Intel Xeon Phi (KNL) 25,16 SSCA-2 2n21
Single Source Shortest Path Dijkstra's PBGL MPI IBM BlueGene/P 8,9 SSCA-2 2120




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

SSSP problem: | Method | Implementation | Computing Platform | MTEPS | GraphType |Graph5ize |

ocilnglii—rorda noc ol wru LOIMONUSUV-£ “Gl0,U nivisd FAARFAV
Bellman—Ford Graph500 MPI Lomonosov 350,0 RMAT |2A20
Bellman—Ford RCC for CPU Lomonosov-2 204,1 RMAT |2A20

Dijkstra's PBGL MPI Cluster / "Angara" interconnect | 150,0 SSCA-2 |2A20
Delta-Stepping PBGL MPI Lomonosov 1241 SSCA-2 2721
Bellman-Ford Graph500 MPI Lomonosov 120,0 RMAT |2A20

[ Dijkstra's PBGL MPI IBM BlueGene/P 8,9 SSCA-2 (2720 J
Dijkstra's PBGL MPI Lomonosov 53 SSCA-2  [2A21

C
Problem Method Algorithm Implementation Computer
gAIgD Page Dscussion
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Dijkstra's algorithm
Main page Pnmary authors of this descnphon’ A N Danyn, Vad V Voevodin (Sechion 2 2)
Forur) 1.6 Serial complexity of the algorithm
Recenl changes Contents [hida]

The serial complexity of the aigorithm is O(Crm + Can), where

1 Praparties and structure of the algori
1.1 G
1.2 Mathematical descnption

descnption of the ab

« C'y is the number of operations for decreasing the distance to a node;

%3 Compotatonal el of the: « ('3 is the number of operations for calculating minima.

1 4 Macio sinscty

of the alganth
1.5 Mplasiaatation schoma of the saial algorithm The original Dijkstra's algorithm used lists as an internal data structure. For such lists, C = O(l), Cy = O(n] and the total complexity is O(nz),

16 Serial complexity of the sgerithm

Special pages

Pritabie version 4 T

1.8 Parallelization resource of the algorithm

Dijkstra's algorithm admits an efficient parallelization Blits average execution time is O(TL1/3 ln ﬂ] . and the computational complexity is O(ﬂ ]Il. n+ m)

The algorithm of A-stepping can be regarded as a parallel version of Dijkstra's algorithm.




Algorithm classification and computer comparison
to now? Three points on the entire set of algorithms)

(What have we had up
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2 Algorithms on lists and arrays
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Algorithm classification and computer comparison
(What can AlgoWiki add to the standard three benchmarks/lists?)

1 Linear algebra problems

2 Algorithms on lists and arrays

1.1 Matrix and vector

. HlFairvias surmndon oframtans.
2 [ Parata pratc s can aigoriten iaing pairwita
[ Lrtrm s o s o, s paratel —_—
i Dergeice
+ [ T aarisgaradal srmason o
113 Matrsemcae coantoe
1424 BN s raringutar arrt by 3 s
[ S e rcadon
1125 Hong  recr of i ormaby aecrir
+ Fourier raraters
+ FantFourier ranatbom b corpcam datrakon
. [ FsarFaurier raratorete panana-sitee
. [ o= Tuloay FaasFourie Trartoom,racke-2 cans

List8

£ FaarFeurir e i scun conanme
p —_—
£ FuatFusrie ranatees o s dnaraien

Listl

(‘v\hNI-N
--nm-vn-r List14

. LY Sl oot i ekt abevinadion, e Th iy
L Saaaa e s Sasasian siradon

+. Compaciachamt b Gacmaiin sininator: Daras it

= S————— — Top500

+ N G, gt oo
2 Ml Shsisaiy o
+ I Chaiaky Sacampoanen
2 bt ranguine St ca i e raritas SPaAis e
[ Uiy -riangutar cariratirn
4 [ dacampaason stdacas ronaingpisr mamicsn

e e

S
+. R Saaical sorgumatzadon mubad

2 | Srhogonalrasion rshod wih necnhogunals —_—
[ rangpar dacempcaon o Sram s

a4yt ekl e chon

List12

P S —
PR ————
iy et sz
—_—
£ Ghurn (bt radcn e Hageraln
O
e s g 480 i st 02 )

List5

2 Marcan e npaciaite
+ Tetanguiar maricas M’ —_— List3
[
& s
Pros—
+ Farand ardbaskoirs s s e Hgenal rarias
2 b dsting s g agins B SE

S Sartgarstal s bz ar b e,
2 [Nt e ashing ragansl SR
et Bana e canandinal L Sacormpsaten
. rmse siguriben
Traresa sigorten inavies vartion
I A Thama sigathon, panm it inlen

[ — .-—> List13

2 [ e dsting agecthes e kg bilagoral 8.8

Ot it
 Faduton rasd

R e
& Eyele racucon
+ I Complam cyck rachucdon
el raccn ragaand B rs righerardaida
& Mo i waiving block ranguler maricas.
Bk B ard s faal dra e

ok B bvard BuSamakon [real vanikn)
RS ———— -
- — List7

. [ Twortidad Thamaa aigartbn, Sk varisrs
2 Bockeyeie radarion
& Bk bardariog matos

5 kg U o dar MpeLea aqpaasies

2.1 Search algorithms
P —
£ ey s Fraing o e s sin i s norms s, Oflog (]

2.2 Barting

2.3 Graph algorithms

. Gragh rav sl
‘s m.—>| Graph500 l

s e Surmaan 2

+ M sstvasels sigerben
2 EFicyd-tianshal sigariten

—_— List10

;-mu-nwm
ﬁﬂcmnmmmhnmmum.mn
B s st

| T 500 e
- remimmstisnmty

| Tachavis aigaorites o g o Bridgaa. o rach .» List2
e et 47
& [ asan g canrwt iy sgartes

[ Preing et e 1 8 e
+ iR,

Bl Putrca o a5 — List4
CR N ey v
S QT st
1.4 Solving i prablems
1. R slgeriten 2 Computational geometry
R st s bnghmarad n SEALAEH [

o
2 B ot aarisang O algarifen aa Ingiaceaad n 322 S56TH
2 N yreraric O siperthn at nglaranad i ST ALIRUSH

4 spark

1./ PR e A —

— List9
B s et it 4 i
=

S Larcaca sigorihen

I . — List15
DO s
.

[ gt kst s cgesaon i ngeda vakita st uingudar sty

4[] Sl i) ke g e e
. durtal Sacobd (romudona rishod for g ngudar vakua .
— List11
.08 ki e sepld e s el i

5 Algehm of i

& o podpon artacisn
.S hagas polypon kanacion

3.1 Computer graphics

e e
&Ry Taciogs Rurdaring eali: Inages

4 Computer analysis and medeling

4.1 Coom
0 Partmanc Congum Gracn KRS
T———

.2 Algoei

. Shparshon fpana st tnsiaden,
+ [ Srgapimaraton sy anm e

. oo maad

5 Cearmn Fourar rana o pieniiten,



General methodology to compare computing platforms

(using any algorithm)

-

AlgoWiki as an extension of the existing benchmarking methodology

Y Y v ® \ Y v o
Well-known theoretical Well-described and available
potential of algorithms community experience

RN Ee

AlgoWiki + Performance Data
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