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YML code and collaboration

Acces to YML
Official website : http://yml.prism.uvsq.fr

Collaboration
A code in France

yml-2.2.1.tar.gz
version from yml-1.0.0 to yml-1.0.7 (2011) tar.gz
git repository for yml-1.0.0 to yml-1.0.7
http://sourceforge.net/p/yml/code/ci/master/tree/
yml-2.3.0 on gitlab.maisondelasimulation

A virtual machine to discover YML
First version for Workshop (JDev 2015, France, July 2015) for users
on yml.prism.fr

June 2016: new version of VM for developers (testing during summer
internships)

April 2017: The VM includes the last YML-XMP development with the
backend omniRPC-MPI and the use of XMP in YML

Upgrade of the system and english version.
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User’s point of view

Developing an application with YML
Create tasks defining components (using XML language)

Write an application with a graph of tasks with Yvette language
Execute the application in distributed environment

Advantages
Components approach

modularity
reusability

Workflow programming:
facilitate the expression of parallelism for user
close to computational methods (Algorithm)
high level language (Yvette)
deduce dataflow
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User’s point of view

Developing an application with YML
1 Create tasks defining components (using XML language)
2 Write an application with a graph of tasks with Yvette language
3 Execute the application in distributed environment

1. Task definition
A task is a service define by:

interface: «abstract»
component

Input / Output data
realization: «implementation»
component

C/C++/XMP-C/XMP-
FORTRAN
libraries etc.

Figure : A service

Component approach
modularity

reusability
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User’s point of view

Developing an application with YML
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Input / Output data
realization: «implementation»
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2. Workflow

2. Workflow programming
facilitate the expression of parallelism for user
close to computational methods (Algorithm)

high level language (Yvette) -> workflow

deduce dataflow

⇒ enable optimization combining two aspects: workflow and
dataflow.

Figure : Graph of tasks Figure : Deducing dataflow
LI-PaRAD - MDLS T.DUFAUD YML VM - 2017/04/19 8/47
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3. Execution

3. Compilation and Execution
Components are registered in the development catalog
(yml_component)

Components implementation are compiled in execution catalog
(yml_component)

The application (graph) is compiled and give information to a scheduler
(yml_compiler)

The yml_scheduler command enable to run the application with a given
middleware

See YML Architecture (Next slide)
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Architecture overview

Figure : YML Architecture
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Coupling between Backend and Middleware

Note on backend interface
Backend interface provides information from catalogs

Middleware uses this information

Separation of Data definition, computation and communication

yml_scheduler
1 get information on application (graph, binaries)
2 Scheduling loop

1 Scheduler schedule pending task (with BackendManager)
2 BackendManager execute task (with Backend)
3 Backend execute Implementation

LI-PaRAD - MDLS T.DUFAUD YML VM - 2017/04/19 11/47
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Multilevel parallelism

Multilevel programming paradigm
High level: communication inter nodes/group of nodes

Low level: group of nodes / cores

Multilevel programming
High level: YML - coarse grain parallelism - asynchronous
communication

Low level: XMP programming with pragma, PGAS language

Backend and compiler on last VM (2017-04)
omnicompiler

A component can be a subgraph (component «graph» (non functional))
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Multilevel programming

Figure : Multilevel programming
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YML-XMP approach

Figure : A−1 computation with Gauss-Jordan Block (YML-XMP on K computer
(Japan)

Results given by Miwako Tsuji.
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Methodology

Methodology
Create abstract components (Interfaces)

Create implementation components (Interfaces’s realization)

Write graph of control with Yvette

Register components and compile application.

Execute application.

LI-PaRAD - MDLS T.DUFAUD YML VM - 2017/04/19 15/47
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Interface

Abstract component

XML code: encapsulation component

Type: abstract

Parameters encapsulation: params

name
type: real, integer, ... or defined by user
mode: in, out, inout

Syntaxe

<?xml version="1.0"?>
<component type="abstract" name="test"
description="This component sums two double and stores the

result in res">
<params>

<param name="res" type="real" mode="out" />
<param name="a1" type="real" mode="in" />
<param name="a2" type="real" mode="in" />

</params>
</component>

LI-PaRAD - MDLS T.DUFAUD YML VM - 2017/04/19 16/47
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Realization

Concrete component

XML code: encapsulation component

Type: impl

Declaration of its interface: abstract

Code encapsulation: impl and specification of language lang and libraries libs

header: contains header
source: contains source code

Syntax

<?xml version="1.0" ?>
<component name="test_impl" abstract="test" type="impl">

<impl lang="CXX" libs="">
<header></header>
<source>

res = a1 + a2;
</source>
<footer></footer>

</impl>
</component>
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Graph of control

Defining an application

XML code: encapsulation application

I/O in params

Graph written in Yvette graph

Yvette Language

Parallel Section: par section1 // ... // section N endpar

Sequential loop: seq (i:=begin;end) do ... enddo

Parallel loop: par (i:=begin;end) do ... enddo

Conditional structure: if (condition) then ... else ... endif

Synchronization: wait(event) / notify(event)

Component call: compute NameOfComponent(args,...,...)

LI-PaRAD - MDLS T.DUFAUD YML VM - 2017/04/19 18/47
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Graph

Syntaxe

<?xml version="1.0"?>
<application name="test2">
<description>

A starter example of an YML application with parameters
</description>
<params>

<param name="v1" type="real" mode="in" />
<param name="v2" type="real" mode="in" />
<param name="result" type="real" mode="out" />

</params>
<graph>

compute test(result, v1, v2);
compute test(result, result, result);

</graph>
</application>

LI-PaRAD - MDLS T.DUFAUD YML VM - 2017/04/19 19/47
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Defining types and dependencies

Working Directories

var/ in YML installation directory

DefaultDevelopmentCatalog contains .xml files from analysis of created
components.

DefaultExecutionCatalog contains include and dependancies, libs needed for
compilation of components, and index files, path to binaries of concrete
components (in binaries).

binaries contains source codes extracted from components and their binaries.

Data types

Data are managed by a component called Data Repository

A worker communicates with Data Repository

communication by packing

definition of import/export in header (*.type.hh) to put in
DefaultExecutionCatalog

LI-PaRAD - MDLS T.DUFAUD YML VM - 2017/04/19 20/47
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Types and dependencies

Libraries

name of the dependency in component impl with libs=""

in DefaultExecutionCatalog create a file <libs-name>.txt which contains:

CFLAGS
binaries and libs to link

Calling codes

It is possible to call a precompiled code

Enable the portability of codes in YML

deploy existing application on distributed system writing algorithms with
Yvette
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Compiling an application and executing it

Register and compile components

component file: <name_file>.query

Register abstract component: yml_component [option] <name_file>.query

.xml file in DefaultDevelopmentCatalog
Info on standard ouput

Compile and register concrete component: yml_component [option]
<name_file_impl>.query

source code and binaries in DefaultExecutionCatalog
Info on standard ouput

Compilation et execution

yml_compiler [option] <name_application>.query

create binary : <name_application>.query.yapp
Info on standard ouput

yml_scheduler <name_application>.query.yapp

execute application with desired backend configure yml.xcf
create file runXXX which contains execution info (data, log, description...)

LI-PaRAD - MDLS T.DUFAUD YML VM - 2017/04/19 22/47
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The Virtual Machine
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Virtual Machine

Information
Virtual box

Ubuntu system

YML installed

Documents
This presentation - from Workshop (JDev 2015, France, July 2015)
PhD thesis and articles in the document directory of the VM.

Specific user’s documentation for YML-XMP by M. Tsuji (Riken AICS)

Maxime Hugues’s code (Gauss-Jordan) in Tutorial.
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Virtual Machine Settings

Working Environment
Linux distribution Ubuntu 64 bits (14.04) for VirtualBox

yml-2.3.0 and dependancies installed in /home/ymlusr/local
Process backend (POSIX)

enable to use YML-C on every system
used for debugg
to use for the tutorial.

Mpi backend (OmniRPC-MPI)
enable to use YML-XMP
to use for examples in yml-2.3/samples/fp2c*

Command line

Help and documentation in files README and .txt
A directory dedicated to tutorials for YML-C: cd $TUTO

A directory dedicated to the solution of tutorials for YML-C: cd
$TUTOSOL

Samples for YML-XMP in
YMLEnvironment/yml-omrpc-xmp/yml-2.3/samples

Shell bash

Edit: vi, emacs, gedit

LI-PaRAD - MDLS T.DUFAUD YML VM - 2017/04/19 25/47



Communication

YML for users
Developing an
application

Multilevel
programming

Methodology

Creation of
components

Graph

The Virtual
Machine

Settings

Tutorial

Training with
YML-XMP

Appendix I -
YML Language

Appendix II -
Gauss-Jordan
Method

,
Training with YML-C

Tutorials

in $TUTO

3 exercises to discover how to use YML

Interface for C language

Sequential code for each component

⇒ coarse grain parallelism

Documentation in README and .txt (English)

Solution in directory $TUTOSOL

YML configuration

file .xcf in $PREFIX/etc/yml

in yml.xcf:

for module set the value ProcessBackend
for init set the value process

LI-PaRAD - MDLS T.DUFAUD YML VM - 2017/04/19 26/47
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Tutorial 1 - Writing components and compiling an application

Tutorial 1

cd $TUTO/tutorial1-sum

Instruction tutorial1-sum.txt

Perform the sum of 2 integers (several times))

Goals

Write an abstract component

Write a concrete component

Register components

Compile and execute a simple application

Manipulate I/O with the yml_parameter command
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Tutoriel 2 - Écriture d’un graphe

Tutorial 2

cd $TUTO/tutorial2-dsort

Instruction tutorial2-dsort.txt

Sort a distributed array of integers

Goals

Understand the conception of the application

Define data types for YML

Learn the Yvette language to express the graph

Apply the skills learnt in tutorial 1
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Tutorial 3 - Integrate codes and external libraries

Tutorial 3

cd $TUTO/tutorial3-Gauss-Jordan

Instruction tutorial3-Gauss-Jordan.txt

Inverse Matrices with Gauss-Jordan block method

Goals

Understand the conception of the application

Integrate several implementations for a same component

Link libraries

Express parallelism with 2D graphs or 3D graphs for the same algorithm

Apply the skills learnt in tutorials 1 and 2
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Training with YML-XMP

Examples

in YMLEnvironment/yml_omrpc_xmp/yml-2.3.0/samples

Sum of matrices in fp2c_tutorial1

Block Gauss-Jordan in fp2c_bgj

Parallel code for each component using XMP

YML configuration

file .xcf in $PREFIX/etc/yml

in yml.xcf:

for module set the value MpiBackend
for init set the value mpi
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Yvette I
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Yvette II
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Yvette III
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Yvette IV
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Yvette V
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Gauss-jordan

GAUSS-JORDAN method

The Gauss-Jordan method for the solution of a linear system Au = b consists in the following steps:

1 Successive elimination: construct a non-singular matrix M such that B = MA be diagonal.
2 Compute y = Mb.
3 Solve: MAx = Mb, with MA Diagonal

The first step is the diagonalization of a non-sigular matrix A: Let A = A1, A ∈ Rn×n . We look for M such that MA
be diagonal.
At the end of the (k − 1)-th step we have a matrix Ak :

Ak = Ek−1Pk−1...E2P2E1P1A1 =



ak
1,1 ak

1,k ... ak
1,n

ak
2,2 ak

2,k ... ak
2,n

. . .
.
.
.

.

.

.
ak

k,k ... ak
k,n

.

.

.
.
.
.

ak
n,k ... ak

n,n


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Gauss-jordan II

We choose one of the ak
i,k , k ≤ i ≤ n, non-zero element and take it as a pivot. This corresponds to the

multiplication of Ak by Pk . Pk Ak = (αk
i,j ) is such that αk

k,k 6= 0. Then Ek is as follow:

Ek =



1
−ak

1,k
αk

k,k

. . .
.
.
.

1
−ak

k−1,k
αk

k,k
1

−ak
k+1,k
αk

k,k
1

.

.

.
. . .

−ak
n,k

αk
k,k

1


After the (n − 1)-th step,

An = MA, with M = Ek−1Pk−1...E2P2E1P1

be diagonal.
Remarque The Gauss-Jordan method is used to compute the invers of a matrix. Let A−1 = C = [c1, c2, ..., cn ]
where cj is the j-th column of matrix C. Computing the inverse of A is equivalent to the solution of the following n
linear systems:

(MA)cj = Mej with 1 ≤ j ≤ n

where ej is the j-th vector of the identity matrix (ej (i) = 0 if i 6= j and ej (j) = 1).
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,
Gauss-jordan III

Figure : Block Gauss-Jordan Algorithm, M. Hugues et.al.
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,
Gauss-jordan IV

Figure : Block Diagonalization and complexity (by S. Petiton)
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,
Gauss-jordan V

Figure : Task execution according to data distribution: Step 1 (by S. Petiton)
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Figure : Task execution according to data distribution: Step 2 (by S. Petiton)
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,
Gauss-jordan VI

Figure : Workflow of one step (S. Petiton)
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,
Gauss-jordan VIII

Figure : Parallel tasks (S. Petiton)
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