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perspective




Yambo in the Materials Science World

Yambo: (super) short introduction

Yambo: from theories to GPU'’s

The Yambo Philosophy

15202 SN ) [



PP OF CorEgmisls SCIENCE

COMPUTATIONAL COMPLEXIT

sc.uznuuuc. | COMPUTER ARCHITECTURE |
== cPU

DOES

AMULTIPROCESSING

]
o 4

| COMPUTER ENGINEERING |

TREE ! | SOFTWARE ANP PROGRAMMING LANGUAGES |

PN A

L: MOVE LEET = K2
L MONE RIGHT TAVASCRIPT s
3 FLIP BT PYTHoON S WEB mps-’ ECad
RIP swiFT oo BROWSER & Compi
APPLICATIONS = N

PERATING SYSTEM P Assems

,| ALERT
R SILIEOM MACHINE COPE
-rjs.sg, [eATA MANAGERENT |

[NETWoRKmE -

COMCURRENT S ]

PERAT TEM
[SOFTWARE ENGINEERING | -CPERATING. SYSTEMS |

DATARASES SO- i
DATACENTRE

BOOLEAN SATISFIABILITY |
OR X, OR %, (sAT) [ SUPERCOMPUTING |

=] \/'"
Q . LOMPUTER

| AMALYSIS
[ COMPUTATIONAL SCIENCE |

v:.nnPu'rnTmm
PHYSIC X

NUMERICAL -
L ANBLYSIS

[JTUAL REALITY | [SiMULATION |

[TELEPRESCENCE | : :




Theoretical Physics? Which one?
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Yambo (yesterday)
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2002—2005 2.0019 2009 —

Yambo: an ab initio tool for excited state calculations,
A. Marini, C. Hogan, M. Griining, D. Varsano,
Comp. Phys. Comm. 180, 1392 (2009).

/

THE ORIGIN OF THE THESES

Magnetic properties
Time-Dependent
phenomena
Total Energy

Iterative
solvers

GW Excitons

TDDFT

DFT Collinear and non
(Orbital Electron-Phonon collinear spin support
nctionals)
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Yambo (today)

Yambo: an ab initio tool for excited state calculations
A Marini, € Hogan, M Grining, D Varsano - Computer Physics ..., 2009 - Elsevier

Abstract yambo is an ab initio code for calculating quasiparticle energies and optical
properties of electronic systems within the framework of many-body perturbation theory and
time-dependent density functional theory. Quasiparticle energies are calculated within the ...
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‘Yambo is a FORTRAN/C code for Many-Body calculations in solid state and molect \“‘
htp://www.yambo-code.org de.org n
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Many-body perturbation theory calculations using the Yambo code,

D. Sangalli, A. Ferretti, H. Miranda, C. Attaccalite, |. Marri, E. Cannuccia, P. Melo, M.
Marsili, F. Paleari, A. Marrazzo, G. Prandini, P. Bonfa, M. O. Atambo, F. Affinito, M.
Palummo, A. Molina-Sanchez, C. Hogan, M. Grining, D. Varsano, A. Marini;

J. Phys.: Condens. Matter 32, 325902 (2019)

DANIELE VARSANO MYRTA GRUNING

ELENA CANNUCCIA

PIETRO BONFA
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Performance on CPU and GPU
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From the problem to the solution (I)

choice
of parameters

discretization

simplifying
assumptions
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Step #1: LEARN by studyng!

o\

which methods for
what phenomenon

simulation

Page Discussion

a1 s G

numerical Yamb 0 WIKI Selected Readings
implementation B

Contents [hide]

f'::n:oﬂe;ne 1 General Theory

theory & Tikonas 2 Many-body Theory
download 3 The GW method

methods Install 4 Density Functional Theory
Yambo Virtual Machine 5 TDDET

. i i 6 Mon-equilibrium Green's function
thSICﬁI 7 Theoretical Spectroscopy
phenomenﬂn 8 Computer Programming
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Step #2: LEARN by practicing!

parameters choice for
accuracy &
computational cost

numerical
implementation

theory &
methods

physical

phenomenon
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simulation

YaMbowiki
Edu Home
WWW Home
Tutorials
download
Install

Yambo Virtual Machine
Developers Comer

Read!
Theory
Lectures
Cheatsheets
Selected Readings
Thesis

Learn! (Modular
Tutorials)

Overview

First steps

GW basics

GW in parallel
GW convergence
BSE basics

BSE convergence
BSE for 2D
Exciton plots
Yambopy

All Modules

Page Discussion

_Tutorials

Two kinds of tutorials are provided: stand-alone and modular.

Contents [hide]
1 Tutorial files
1.1 Tutorial Repository (advanced users)
1.2 Direct Download (all users)
1.2.1 Files needed for modular futorials
1.2.2 Files needed for stand-alone tutorials
2 Stand-alone tutorials
2.1 Basic
2.2 Advanced
3 Modular tutorials
3.1 Introduction
3.2 Quasiparticles in the GW approximation
3.3 Using Yambo in Parallel
3.4 Excitons and the Bethe-Salpeter Equation
3.5 Yambo-python driver
3.6 Modules
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Step #3: Ask Help!

Yambo Community Forum

Welc

# Board index It is currently Wed JuElO. 2020 2:08 pm

STATISTICS LAST POST
ilati Re: Compilation error of Yamb...
— Com pilation - o _ . _ N o Topics: 154 ] Syt
'\:;,f' Having trouble compiling the Yambo source? Using an unusual architecture? Problems with the "configure” script? This is the place to look. Posts: 1030 by palful &
= Moderators: Davide Sangalli, Daniele Varsano, andrea.ferretti, andrea marini, myrta gruning, Conor Hogan : Aon Jun 08, 2020 1:06 pm
B impnrtmg.con.e databases (a2y, p2y anq e2y) 3 - . . iy Bk St et i
| —=‘\I Forums dealing with all aspects related to conversion of data from Abinit, PWscf or ETSF-io into the native Yambo core databases. Topics: 75 by chwolf &
= . ; - Posts: 307 / =
\Q Moderators: andrea fern_am. Conor Hogan osis Wed Mav 06. 2020 6:13 am
Subforums: [ PW, [ Abinit :
- Running Yambo _ o _ - ) ) ) initialization for ELPH datab...
/="y Yambo can be operated on several different runievels: here you will find several forums that deal with the specific physical task that you are trying to carry out. Topics: 769 by h i
I\ Eﬁl Culbfmnrnmae s M Initialivatics T3 incoare Doacnonen TS Calf Crocome T Odboer iceoone T Coine dosancdant ool enineriasl coaleodafinme T Claetron Dihossoes sffoede Dincte: AAG1 -:' 3-'r1'|2 ang et
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Follow us on: TH A N KS

m company/max-centre/

ﬂ @max_center2

@ http://www.max-centre.eu/ http://www.yambo-code.org/
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