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Materials Modelling:

Introduction to Materials Modelling Zoe Barber,2005 Materials modelling describes the use of computer simulation for
the prediction and understanding of the structure and properties of materials The book covers a wide range of techniques
from the atomistic and quantum scale up to the continuum level and introduces their applications in metals ceramics
polymers and alloys It has been based upon the Masters course in Materials Modelling given at the Department of Materials
Science and Metallurgy University of Cambridge UK which is aimed particularly at graduate students with a background in
any of the physical sciences Materials Modelling English,1992-07-01 In Materials Modelling From Theory to Technology a
distinguished collection of authors has been assembled to celebrate the 60th birthday of Dr R Bullough FRS and honor his
contribution to the subject over the past 40 years The volume explores subjects that have implications in a wide range of
technologies focusing on how basic research can be applied to real problems in science and engineering Linking theory and
technology the book progresses from the theoretical background to current and future practical applications of modeling
Accessible to a diverse audience it requires little specialist knowledge beyond a physics degree The book is useful reading for
postgraduates and researchers in condensed matter nuclear engineering and physical metallurgy in addition to workers in R
D laboratories and the high technology industry Materials Modelling using Density Functional Theory Feliciano
Giustino,2014-05-15 This book is an introduction to the quantum theory of materials and first principles computational
materials modelling It explains how to use density functional theory as a practical tool for calculating the properties of
materials without using any empirical parameters The structural mechanical optical electrical and magnetic properties of
materials are described within a single unified conceptual framework rooted in the Schr dinger equation of quantum
mechanics and powered by density functional theory This book is intended for senior undergraduate and first year graduate
students in materials science physics chemistry and engineering who are approaching for the first time the study of materials
at the atomic scale The inspiring principle of the book is borrowed from one of the slogans of the Perl programming language
Easy things should be easy and hard things should be possible Following this philosophy emphasis is placed on the unifying
concepts and on the frequent use of simple heuristic arguments to build on one s own intuition The presentation style is
somewhat cross disciplinary an attempt is made to seamlessly combine materials science quantum mechanics
electrodynamics and numerical analysis without using a compartmentalized approach Each chapter is accompanied by an
extensive set of references to the original scientific literature and by exercises where all key steps and final results are
indicated in order to facilitate learning This book can be used either as a complement to the quantum theory of materials or
as a primer in modern techniques of computational materials modelling using density functional theory Multiscale
Materials Modelling Z. X. Guo,2007-05-31 Multiscale materials modelling offers an integrated approach to modelling
material behaviour across a range of scales from the electronic atomic and microstructural up to the component level As a



result it provides valuable new insights into complex structures and their properties opening the way to develop new multi
functional materials together with improved process and product designs Multiscale materials modelling summarises some of
the key techniques and their applications The various chapters cover the spectrum of scales in modelling methodologies
including electronic structure calculations mesoscale and continuum modelling The book covers such themes as dislocation
behaviour and plasticity as well as the modelling of structural materials such as metals polymers and ceramics With its
distinguished editor and international team of contributors Multiscale materials modelling is a valuable reference for both
the modelling community and those in industry wanting to know more about how multiscale materials modelling can help
optimise product and process design Reviews the principles and applications of mult scale materials modelling Covers
themes such as dislocation behaviour and plasticity and the modelling of structural materials Examines the spectrum of
scales in modelling methodologies including electronic structure calculations mesoscale and continuum modelling
Advanced Materials Modelling for Structures Holm Altenbach,Serge Kruch,2013-02-05 This volume presents the
major outcome of the IUTAM symposium on Advanced Materials Modeling for Structures It discusses advances in high
temperature materials research and also to provides a discussion the new horizon of this fundamental field of applied
mechanics The topics cover a large domain of research but place a particular emphasis on multiscale approaches at several
length scales applied to non linear and heterogeneous materials Discussions of new approaches are emphasised from various
related disciplines including metal physics micromechanics mathematical and computational mechanics Materials
Modelling English,2020-11-25 In Materials Modelling From Theory to Technology a distinguished collection of authors has
been assembled to celebrate the 60th birthday of Dr R Bullough FRS and honor his contribution to the subject over the past
40 years The volume explores subjects that have implications in a wide range of technologies focusing on how basic research
can be applied to real problems in science and engineering Linking theory and technology the book progresses from the
theoretical background to current and future practical applications of modeling Accessible to a diverse audience it requires
little specialist knowledge beyond a physics degree The book is useful reading for postgraduates and researchers in
condensed matter nuclear engineering and physical metallurgy in addition to workers in R D laboratories and the high
technology industry Fundamentals Of Materials Modelling For Metals Processing Technologies: Theories And
Applications Jianguo Lin,2015-03-24 This book provides a comprehensive introduction to the unique theory developed over
years of research on materials and process modelling and its application in metal forming technologies It starts with the
introduction of fundamental theories on the mechanics of materials computational mechanics and the formulation of unified
constitutive equations Particular attention is paid to elastic plastic formulations for cold metal forming and unified elastic
viscoplastic constitutive equations for warm hot metals processing Damage in metal forming and numerical techniques to
solve and determine the unified constitutive equations are also detailed Examples are given for the application of the unified



theories to solve practical problems encountered in metal forming processes This is particularly useful to predict
microstructure evolution in warm hot metal forming processes Crystal plasticity theories and modelling techniques with their
applications in micro forming are also introduced in the book The book is self contained and unified in presentation The
explanations are highlighted to capture the interest of curious readers and complete enough to provide the necessary
background material to further explore develop new theories and applications Handbook of Materials Modeling Sidney
Yip,2007-11-17 This Handbook contains a set of articles introducing the modeling and simulation of materials from the
standpoint of basic methods and studies The intent is to provide a compendium that is foundational to an emerging eld of
computational research a new discipline that may now be called Compu tional Materials This area has become suf ciently
diverse that any attempt to cover all the pertinent topics would be futile Even with a limited scope the present undertaking
has required the dedicated efforts of 13 Subject Editors to set the scope of nine chapters solicit authors and collect the
manuscripts The contributors were asked to target students and non specialists as the primary audience to provide an
accessible entry into the eld and to offer references for further reading With no precedents to follow the editors and authors
were only guided by a common goal to produce a volume that would set a standard toward de ning the broad community and
stimulating its growth The idea of a reference work on materials modeling surfaced in conver tions with Peter Bin eld then
the Reference Works Editor at Kluwer Academic Publishers in the spring of 1999 The rationale at the time already seemed
quite clear the eld of computational materials research was t ing off powerful computer capabilities were becoming
increasingly available and many sectors of the scienti ¢ community were getting involved in the enterprise Data
Technology in Materials Modelling Martin Thomas Horsch,Silvia Chiacchiera, Welchy Leite Cavalcanti,Bjorn
Schembera,2021-03-19 This open access book discusses advances in semantic interoperability for materials modelling aiming
at integrating data obtained from different methods and sources into common frameworks and facilitating the development
of platforms where simulation services in computational molecular engineering can be provided as well as coupled and linked
to each other in a standardized and reliable way The Virtual Materials Marketplace VIMMP which is open to all service
providers and clients provides a framework for offering and accessing such services assisting the uptake of novel modelling
and simulation approaches by SMEs consultants and industrial R D end users Semantic assets presented include the
EngMeta metadata schema for research data infrastructures in simulation based engineering and the collection of ontologies
from VIMMP including the ontology for simulation modelling and optimization OSMO and the VIMMP software ontology
VISO Book of abstracts 2nd International Conference on Material Modelling Jacques Besson,2011

Proceedings of the 4th World Congress on Integrated Computational Materials Engineering (ICME 2017) Paul
Mason,Charles R. Fisher,Ryan Glamm,Michele V. Manuel,Georg J. Schmitz,Amarendra K. Singh,Alejandro
Strachan,2017-04-27 This book represents a collection of papers presented at the 4th World Congress on Integrated



Computational Materials Engineering ICME 2017 a specialty conference organized by The Minerals Metals Materials Society
TMS The contributions offer topics relevant to the global advancement of ICME as an engineering discipline Topics covered
include the following ICME Success Stories and ApplicationsVerification Validation Uncertainty Quantification Issues and
Gap AnalysisIintegration Framework and UsageAdditive ManufacturingPhase Field ModelingMicrostructure EvolutionICME
Design Tools and ApplicationMechanical Performance Using Multi Scale Modeling Applied Computational Materials
Modeling Guillermo Bozzolo,Ronald D. Noebe,Phillip B. Abel,2010-10-29 The scope of this book is to identify and emphasize
the successful link between computational materials modeling as a simulation and design tool and its synergistic application
to experimental research and alloy development The book provides a more balanced perspective of the role that
computational modeling can play in every day research and development efforts Each chapter describes one or more
particular computational tool and how they are best used Materials Modelling Colin A. English,Ron Bullough,1992
Material Modelling André Ferreira Costa Vieira,2017 This book endeavors to provide readers with the most up to date
methodologies used to simulate and predict different features of material behaviors as well as their damage evolution and
failure Much of the information used in this book is from the authors own research that has been conducted over the last
years This book contains a compilation of new developments in the creation and use of mathematical methodologies able to
model material behaviors including different materials and applications Some of these recent methodologies enable
researchers to investigate the mechanical behavior coupled with electrical or chemical behavior Other methodologies model
the mechanical behavior or its damage evolution and its failure based on a multiscale analysis In addition different
approaches alternative to conventional finite element methods such as new discretization meshless methods different
homogenization methods or higher order formulations are also applied to model different materials This book contains a total
of nine chapters The chapters have both new original articles and review articles with updated and new information
Furthermore the numerical methodologies presented among these chapters can be adapted to model other materials
therefore inspiring the readers for different applications The target audience of this book are solid mechanics scientists
mathematicians and engineers in both universities and industries with an interest in the material model field Readers should
already have an in depth knowledge of continuum mechanics and the finite element method applied to solids It is not the aim
of this book to introduce the reader to these subjects Engineers and designers that are familiar with mechanical simulations
will find that this book covers the latest developments and challenges useful either as a comprehensive review or an up to
date report of the developments in the field of material modeling The contributors include academic scientists from different
countries in North USA and South America Brazil Cuba as well as Europe Italy Portugal Therefore this book is internationally
as well as multi application oriented Insights and Innovations in Structural Engineering, Mechanics and
Computation Alphose Zingoni,2016-11-25 Insights and Innovations in Structural Engineering Mechanics and Computation



comprises 360 papers that were presented at the Sixth International Conference on Structural Engineering Mechanics and
Computation SEMC 2016 Cape Town South Africa 5 7 September 2016 The papers reflect the broad scope of the SEMC
conferences and cover a wide range of engineering structures buildings bridges towers roofs foundations offshore structures
tunnels dams vessels vehicles and machinery and engineering materials steel aluminium concrete masonry timber glass
polymers composites laminates smart materials Uncertainty Quantification in Multiscale Materials Modeling Yan
Wang,David L. McDowell,2020-03-12 Uncertainty Quantification in Multiscale Materials Modeling provides a complete
overview of uncertainty quantification UQ in computational materials science It provides practical tools and methods along
with examples of their application to problems in materials modeling UQ methods are applied to various multiscale models
ranging from the nanoscale to macroscale This book presents a thorough synthesis of the state of the art in UQ methods for
materials modeling including Bayesian inference surrogate modeling random fields interval analysis and sensitivity analysis
providing insight into the unique characteristics of models framed at each scale as well as common issues in modeling across
scales Data Analytics and Management in Data Intensive Domains Alexander Sychev,Sergey Makhortov,Bernhard
Thalheim,2021-07-15 This book constitutes the post conference proceedings of the 22nd International Conference on Data
Analytics and Management in Data Intensive Domains DAMDID RCDL 2020 held in Voronezh Russia in October 2020 The 16
revised full papers and two keynotes were carefully reviewed and selected from 60 submissions The papers are organized in
the following topical sections data Integration conceptual models and ontologies data management in semantic web data
analysis in medicine data analysis in astronomy information extraction from text The conference was held virtually due to the
COVID 19 pandemic Multiscale Materials Modeling for Nanomechanics Christopher R. Weinberger,Garritt J.
Tucker,2016-08-30 This book presents a unique combination of chapters that together provide a practical introduction to
multiscale modeling applied to nanoscale materials mechanics The goal of this book is to present a balanced treatment of
both the theory of the methodology as well as some practical aspects of conducting the simulations and models The first half
of the book covers some fundamental modeling and simulation techniques ranging from ab inito methods to the continuum
scale Included in this set of methods are several different concurrent multiscale methods for bridging time and length scales
applicable to mechanics at the nanoscale regime The second half of the book presents a range of case studies from a varied
selection of research groups focusing either on a the application of multiscale modeling to a specific nanomaterial or novel
analysis techniques aimed at exploring nanomechanics Readers are also directed to helpful sites and other resources
throughout the book where the simulation codes and methodologies discussed herein can be accessed Emphasis on the
practicality of the detailed techniques is especially felt in the latter half of the book which is dedicated to specific examples to
study nanomechanics and multiscale materials behavior An instructive avenue for learning how to effectively apply these
simulation tools to solve nanomechanics problems is to study previous endeavors Therefore each chapter is written by a



unique team of experts who have used multiscale materials modeling to solve a practical nanomechanics problem These
chapters provide an extensive picture of the multiscale materials landscape from problem statement through the final results
and outlook providing readers with a roadmap for incorporating these techniques into their own research Handbook of
Materials Modeling ,2005 Frontiers in Materials Modelling and Design Vijay Kumar, Surajit Sengupta,Baldev
Raj,2012-12-06 It is about fifteen years since we started hearing about Computational Ma terials Science and Materials
Modelling and Design Fifteen years is a long time and all of us realise that the use of computational methods in the design of
materials has not been rapid enough We also know the reasons for this Mate rials properties are not dependent on a single
phenomenon The properties of materials cover a wide range from electronic thermal mechanical to chemical and electro
chemical Each of these class of properties depend on specific phe nomenon that takes place at different scales or levels of
length from sub atomic to visible length levels The energies controlling the phenomena also varies widely from a fraction of
an electron volt to many joules The complexity of materials are such that while models and methods for treating individual
phenomenon have been perfected incorporating them into a single programme taking into account the synergism is a
formidable task Two specific areas where the progress has been very rapid and substantive are prediction of phase stability
and phase diagrams and embrittlement of steels by metalloids The first three sections of the book contain papers which
review the theoreti cal principles underlying materials modeling and simulations and show how they can be applied to the
problems just mentioned There is now a strong interest in designing new materials starting from nanoparticles and clusters
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Materials Modelling Introduction

In todays digital age, the availability of Materials Modelling books and manuals for download has revolutionized the way we
access information. Gone are the days of physically flipping through pages and carrying heavy textbooks or manuals. With
just a few clicks, we can now access a wealth of knowledge from the comfort of our own homes or on the go. This article will
explore the advantages of Materials Modelling books and manuals for download, along with some popular platforms that
offer these resources. One of the significant advantages of Materials Modelling books and manuals for download is the cost-
saving aspect. Traditional books and manuals can be costly, especially if you need to purchase several of them for
educational or professional purposes. By accessing Materials Modelling versions, you eliminate the need to spend money on
physical copies. This not only saves you money but also reduces the environmental impact associated with book production
and transportation. Furthermore, Materials Modelling books and manuals for download are incredibly convenient. With just a
computer or smartphone and an internet connection, you can access a vast library of resources on any subject imaginable.
Whether youre a student looking for textbooks, a professional seeking industry-specific manuals, or someone interested in
self-improvement, these digital resources provide an efficient and accessible means of acquiring knowledge. Moreover, PDF
books and manuals offer a range of benefits compared to other digital formats. PDF files are designed to retain their
formatting regardless of the device used to open them. This ensures that the content appears exactly as intended by the
author, with no loss of formatting or missing graphics. Additionally, PDF files can be easily annotated, bookmarked, and
searched for specific terms, making them highly practical for studying or referencing. When it comes to accessing Materials
Modelling books and manuals, several platforms offer an extensive collection of resources. One such platform is Project
Gutenberg, a nonprofit organization that provides over 60,000 free eBooks. These books are primarily in the public domain,
meaning they can be freely distributed and downloaded. Project Gutenberg offers a wide range of classic literature, making it
an excellent resource for literature enthusiasts. Another popular platform for Materials Modelling books and manuals is Open
Library. Open Library is an initiative of the Internet Archive, a non-profit organization dedicated to digitizing cultural
artifacts and making them accessible to the public. Open Library hosts millions of books, including both public domain works
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and contemporary titles. It also allows users to borrow digital copies of certain books for a limited period, similar to a library
lending system. Additionally, many universities and educational institutions have their own digital libraries that provide free
access to PDF books and manuals. These libraries often offer academic texts, research papers, and technical manuals,
making them invaluable resources for students and researchers. Some notable examples include MIT OpenCourseWare,
which offers free access to course materials from the Massachusetts Institute of Technology, and the Digital Public Library of
America, which provides a vast collection of digitized books and historical documents. In conclusion, Materials Modelling
books and manuals for download have transformed the way we access information. They provide a cost-effective and
convenient means of acquiring knowledge, offering the ability to access a vast library of resources at our fingertips. With
platforms like Project Gutenberg, Open Library, and various digital libraries offered by educational institutions, we have
access to an ever-expanding collection of books and manuals. Whether for educational, professional, or personal purposes,
these digital resources serve as valuable tools for continuous learning and self-improvement. So why not take advantage of
the vast world of Materials Modelling books and manuals for download and embark on your journey of knowledge?

FAQs About Materials Modelling Books

What is a Materials Modelling PDF? A PDF (Portable Document Format) is a file format developed by Adobe that
preserves the layout and formatting of a document, regardless of the software, hardware, or operating system used to view
or print it. How do I create a Materials Modelling PDF? There are several ways to create a PDF: Use software like Adobe
Acrobat, Microsoft Word, or Google Docs, which often have built-in PDF creation tools. Print to PDF: Many applications and
operating systems have a "Print to PDF" option that allows you to save a document as a PDF file instead of printing it on
paper. Online converters: There are various online tools that can convert different file types to PDF. How do I edit a
Materials Modelling PDF? Editing a PDF can be done with software like Adobe Acrobat, which allows direct editing of text,
images, and other elements within the PDF. Some free tools, like PDFescape or Smallpdf, also offer basic editing capabilities.
How do I convert a Materials Modelling PDF to another file format? There are multiple ways to convert a PDF to
another format: Use online converters like Smallpdf, Zamzar, or Adobe Acrobats export feature to convert PDFs to formats
like Word, Excel, JPEG, etc. Software like Adobe Acrobat, Microsoft Word, or other PDF editors may have options to export or
save PDFs in different formats. How do I password-protect a Materials Modelling PDF? Most PDF editing software
allows you to add password protection. In Adobe Acrobat, for instance, you can go to "File" -> "Properties" -> "Security" to
set a password to restrict access or editing capabilities. Are there any free alternatives to Adobe Acrobat for working with
PDFs? Yes, there are many free alternatives for working with PDFs, such as: LibreOffice: Offers PDF editing features.
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PDFsam: Allows splitting, merging, and editing PDFs. Foxit Reader: Provides basic PDF viewing and editing capabilities. How
do I compress a PDF file? You can use online tools like Smallpdf, [LovePDF, or desktop software like Adobe Acrobat to
compress PDF files without significant quality loss. Compression reduces the file size, making it easier to share and
download. Can I fill out forms in a PDF file? Yes, most PDF viewers/editors like Adobe Acrobat, Preview (on Mac), or various
online tools allow you to fill out forms in PDF files by selecting text fields and entering information. Are there any restrictions
when working with PDFs? Some PDFs might have restrictions set by their creator, such as password protection, editing
restrictions, or print restrictions. Breaking these restrictions might require specific software or tools, which may or may not
be legal depending on the circumstances and local laws.
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Late Kant: Towards Another Law of the Earth - Peter Fenv Late Kant: Towards Another Law of the Earth - Peter Fenv Peter
Fenves, Late Kant: Towards Another Law of the Earth by PD Fenves - 2003 - Cited by 142 — Citations of this work - Kant's
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Quasi-Transcendental Argument for a Necessary and Universal Evil Propensity in Human Nature. - The implied theodicy of
Kant's ... Late Kant: Towards another law of the earth by P Fenves - 2003 - Cited by 142 — Late Kant then turns towards the
counter-thesis of 'radical mean-ness', which states that human beings exist on earth for the sake of another ... Fenves, Peter.
Late Kant: Towards Another Law of the Earth by D Colclasure - 2008 — Fenves, Peter. Late Kant: Towards Another Law of
the Earth. New York: Routledge, 2003. 224 pp. $36.95 hardcover. Peter Fenves critically engages immanuel Kant ... Late
Kant: Towards Another Law of the Earth But his work did not stop there: in later life he began to reconsider subjects such as
anthropology, and topics including colonialism, race and peace. In Late ... Late Kant: Towards Another Law of the Earth...
Late Kant: Towards Another Law of the Earth... - Book Overview - You Might Also Enjoy - Customer Reviews - Based on Your
Recent Browsing. Late Kant 1st edition | 9780415246804, 9781134540570 Late Kant: Towards Another Law of the Earth 1st
Edition is written by Peter Fenves and published by Routledge. The Digital and eTextbook ISBNs for Late Kant ... Late Kant
Towards Another Law Of The Earth Pdf Page 1. Late Kant Towards Another Law Of The Earth Pdf. INTRODUCTION Late
Kant Towards Another Law Of The. Earth Pdf (2023) Late Kant: Towards Another Law of the Earth Late Kant: Towards
Another Law of the Earth ... Pages displayed by permission of Psychology Press. Copyright. Late Kant - Fenves, Peter:
9780415246811 Late Kant. Peter Fenves - Taylor & Francis 2003-07-10, New York |London - paperback - Blackwell's ; Late
Kant: Towards Another Law of the Earth. Peter Fenves. First John Reader: Intermediate Greek... by Baugh, S. M. Baugh's "A
First John Reader" is a very helpful book for anyone who has had a little bit of Koine Greek and is beginning to make the
transition from learning ... A First John Reader Ideal for intermediate students of Greek or those who want to review their
knowledge of Greek with assistance in translating I John. A bridge from beginning ... S.M. Baugh: 9780875520957 - A First
John Reader This reader features: -relevant reading notes on the text of 1 John -useful vocabulary lists -helpful review of
lessons from A New Testament Greek Primer ... First John Reader Jul 1, 1999 — An inductive introduction to intermediate
Greek syntax, this reader enables students to apply the rudiments of Greek grammar to the actual ... A First John Reader An
inductive introduction to intermediate Greek syntax, this reader enables students to apply the rudiments of Greek grammar
to the actual interpretation of ... A First John Reader by S.M. Baugh Baugh, author of the innovative New Testament Greek
Primer , has put together this inductive introduction to intermediate Greek syntax through a reading of ... A first John reader
: intermediate Greek reading notes and ... Summary: This introduction to Greek syntax assists intermediate students in the
translation of 1 John. Applying the rudiments of grammar to actual passages, ... First John Reader: Intermediate Greek
Reading Notes ... Ideal for intermediate students of Greek or those who want to review their knowledge of Greek with
assistance in translating 1 John. A bridge from beginning ... A First John Reader: Intermediate Greek Reading Notes ... Ideal
for intermediate students of Greek or those who want to review their knowledge of Greek with assistance in translating 1
John. A bridge from beginning ... First John Reader The First John Reader is an attempt to provide students with the basics of
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such a background. How Does This Work? Using the Epistle of First John as a ... Reviews I love the Voyager trike kit, and it
rides like a dream. It takes a minute to get used to not leaning into turns, but now I can go faster thru turns than when I ...
What do you like about your Voyager Trike? Dec 20, 2017 — It was a nice experience. I chose the Voyager, mostly for the
ability to remove it and still ride 2 wheels if I so desired. That works out real ... MTC Voyager Trike Kit - Are They any Good
Jul 3, 2019 — I really wanted to like it because it was a lot cheaper than doing a trike conversion. But in the end, I ended up
going with a full trike ... The voyager trike kit - Honda Goldwing Forum Sep 27, 2017 — It is a trike and it is going to ride like
a trike. As for smoothness, when you add tires, you add more surface to touch the road so you are ... Voyager Trike kit Dec 9,
2019 — They are outrigger kits as you still maintain the OEM rear assembly. Unless properly set up, as in preload, the ride
can be very disappointing. Voyager trike kit ¢ Product Reviews Jun 20, 2015 — Re: Voyager trike kit If you can't afford a true
trike conversion then, by all means whatever it takes to keep riding! Trigg would be my choice ... Voyager Trike Kit
Experience - Page 4 Jun 18, 2009 — Hacked, Conversions and Trailering - Voyager Trike Kit Experience - Hey guys...wife has
been learning to ride or trying to learn to ride and ... Anyone else here riding with a Voyager trike kit? Jun 24, 2010 — My
brother in law is a parapalegic and we put a voyager kit on his honda 1300 VTX. He is very happy with the way it handles.
One thing we did ...



