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Introduction

» Principles of revision control
o Reasons and methods of revision control
o Existing systems and Git's place among them
o Git basics
o Local and remote repositories, free services
> The way of collaboration

» Principles of a build system
o From the source o the results
o Qverview of the build systems
o Infroduction to Cmake
o Sample workflow walk-through
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Revision Control Systems

» Goals:

o Preserve, display and replay history
- Undo

- Backup
- Track
- Find problems
o Enable concurrent development:
- Version all changes
- Accept changes from multiple developers
- Resolve conflicting changes
- Enable multiple branches of development
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Types of RCSs

» Cenftralized:
o CVS
o Subversion
o Perforce

» Distributed:
o Svk
o Mercurial

o Bazaar
o Git

UF | Information Technology www.it.ufl.edu



Git — king of the hill

Distributed:
- Decentralized but cenftralized

Flexible

Documented
Scalable

o Supported

o Services

o Branch/merge model|
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Revision Control Systems

» Goals:

> Preserve, display and replay history
- Undo

- Backup
- Track
- Find problems
o Enable concurrent development:
- Version all changes
- Accept changes from multiple developers
- Resolve conflicting changes
- Enable multiple branches of development
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The “Git” cycle
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The “Git” cycle

Hands on
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Hosting services

» Github
o https://github.com/
o Unlimited free public repositories
o $7/Mo/5 private repositories and up
» Gitorious
o http://qgitorious.org/
> Free public repositories
» Bitbucket
o https.//bitbucket.org/
o Unlimited private repositories for up to 5 users
> $10/Mo/10 users and up
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Hosting Git repositories - DIY

» Filesystem
o “gif clone file:///scratch/hpc/$USER/git/project.git”

» Access-control systems (Gitosis, Gitolite)
o “git clone ufrc@git.hpc.ufl.edu:training.qgit™
or
o git remote add ufrc ufrc@git.hpc.ufl.edu:training.git
o git push
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Git - find problems

» gif bisect start
» gif bisect good 852df3c
» git bisect bad 185e4a2

Use

» git bisect good

and
» git bisect bad
Until the offending revision is located
» git bisect reset
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Revision Control Systems

» Goals:

o Preserve, display and replay history
- Undo

- Backup
- Track
- Find problems
- Enable concurrent development:
- Version all changes
- Accept changes from multiple developers
- Resolve conflicting changes
- Enable multiple branches of development
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Collaboration with Git
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Collaboration with Git

Hands on
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Git collaboration - conflicts

» Strategy depends on activity
> Infrequent changes:
- Pull, resolve, commit, push
o Frequent changes
- Choose a designated driver who will
- Pull from other people’s repositories
- Merge and push into the master repository

Branching is wonderful!

UF | Information Technology www.it.ufl.edu



GUI Client software - Mac

http://git-scm.com/downloads/guis

hitp://www.sourcetreeapp.com/

SourceTree
Platforms: Mac
Price: Free

& e o fow

Meziage

» DEA warnings
faed compdation emon
appied changes from SmatSVN (12142)
[onpnmatter (SU-306T: Wisget s dapoted encepton after update duale dapote
%Bmfhu&:mmmn “Name™ coduma
Sufep Y Actsore foed & erece maetsage (i case a file it selected)
SubepoitonBrowsert. eDlalog OK buttcn had penods
WMWWMM(MﬂuMMM
teverse maerged comant 11e683650060 70310751 3458004044 » 52808030 QT ableViewer setVisd
(enpniman ot Bonon imatot.maited appled changes from SmanGe
wwlMMh:l
(Crprlimsncresaize Merge remote-tracking beanch ‘orign/mastes” ko smartsynch
SGZR&M «mwl«m&lm

UF | Information Technology www.it.ufl.edu



Ul Client software - Win

http://git-scm.com/downloads/guis

http://git-cola.github.com/ http://code.google.com/p/gitextensions/

emp'Development’ it Extensions ;Iglll
File Git Commands Remotes Submodules Plugins  Settings  Help
2, | ] C\tempiDevelopment}, ~ master | 1% + € commit & & |E& [\ | Branches: v i~ | Fiter: S~
| Message | Author | Author date -
[agppl/ContainednRemote]Set Commitinfo's header to read only. Grzegarz Pachocki S days ago
Show remote branches in "Contained in:" status line Grzegorz Pachocki 5 days ago
[master][origin/HEAD] [origin/: ] Mak do not miss ings -> hey blink for afew ds! Henk Westhus 5days ago
[agppl/master]Use filesystemwatcher to determine if refresh is needed. Henk \Westhuis S days ago
Warning when in the middle of a merge conflict is now also shown after using context menu in revision grid. Henk Westhuis S days ago
o Merge remote branch 'MoOmEeN/master' Henk Westhuis S days ago
Spelling fixes, make things static that can be, removed unused params and local vars, don't close when you cKevin Moore 6 days ago
improve and bugfix for branch filter Radek Miazio 6 days ago
Refresh revisions after edit settings Henk Westhuis 6 days ago
Added two virtual revision to revision graph for current warking dir changes and commit indesx. Henk Westhuis 6 days ago
Fixed characters "', ',' and '-' in quick filter. Henk Westhuis 6 days ago 7

Comnit | Fietree | oif |

Henk Westhuis (henk_westhuis@hotmail.com)
S days ago (Mon Oct 25 18:31:44 2010 +0200)
abasffeald74322f218303f1072d982abc 582067

Merge remote branch 'MoOmEeN/master'
Conflicts:
GitUI/FormBrowse.Designer.cs

Contained in branches: master
Contained in no tag
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GUI Client software - SourceTIree

Bookmarks

Source Path / URL: Iufrc@git.hpc.uﬂ.edu:training.gid
@ This is a Git repository

Destination Path: [/Users/omltraining

Bookmark Name: {training

» Advanced Options

| Cancel | [ Clone |
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GUI Client software - SourceTIree

FILE STATUS

[ training (Git)

Jump to:

Current Branch | (S0 0 ETTTTES |

@ Working Copy Graph | Description | Commit | Author | Date
- [? originlmamer][" orig'anEAD"Q’ masm] Add spaces in comments 185e4a2  Matt Gitzendann... Nov 5,2012 5:4...
BRANCHE Add a comment about the deliverable cc5e216  Oleksandr Moskal... Nov 5, 2012 5:3...
Add a comment about custom commands 423437b  Oleksandr Moskal... Nov 5, 2012 5:3...
TAGS Add a header comment 852df3c Oleksandr Moskal... Nov 5, 2012 5:3...
Clean up lines 187f22a  Oleksandr Moskal... Nov 5,2012 5:2...
REMOTES e
. Initial import 63d78e0  Oleksandr Moskal... Nov 5, 2012 5:2...
> E origin
STASHES [(!ommlt: 185e4a2954e3d85a31603d6821014fdf8fa33499 Context: I Diff Parent ~ i Show Whitespace -~ NEEROLIDID!
185e4a2) . . R
SUBMODULES Parenh: cc5e216e84 .. CMakelLists.txt
Author: Matt Gitzendanner <magitz @ufl.edu> @ Modified file, 4 lines added, 4 lines removed m
Date: N";"Efxgef 5, '2n/012 5145130_/:/"4‘;5/\3; Hunk 1 : Lines 1-16
Labels: origin/master origi master 1 - #Sample file for UF HPC Training on 2012-11-85
Add spaces in comments 1+ # Sample file for UF HPC Training on 2012-11-85
pac 2 2 oproject (
" 3 3
fml:Ellename |iath 4 - #Use a custom command to run your code
(& CMakeLists.txt 4 + # Use a custom command to run your code
5 5 set (input_data_file ${PROJECT_SOURCE_DIR}/data.dat)
6 6 set (output_c_file data.c)
7| 7 add_custom_command (
8 8 OUTPUT ${output_c_file}
9 - COMMAND /tools/bin/make-data-file
9+ COMMAND /project/bio/training/2012-11-85/scripts/fasta_to_tabular
10 10 < ${input_data_file}
1111 > ${output_c_file}
VEd .
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Build Systems

» Goal:
o Convert data from inputs into outputs

o Software development
- Compile source code into executable binaries
- Package scripts
- Build and package web applications
- Run tests on the code
- Run analysis tools
- Generate documentation

Sounds familiar?
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CMake workflow overview

CMakelLists.txt
Native build system Native build tool
GNU Make
framework
cmake Eclipse eclipse
for ECllpse pro]ect
cmake NMake
on Windows framework

Peter Smith, Software build systems: Principles and Experience, 2011
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CMake Usage - Introduction

» Contains all directives for building your project
» Allows In and out of tree builds

» Creates a native build system i.e.

» “make” on Linux, “nmake” on Windows etc
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CMake Usage — directory structure

» /project/bio/training/2012-11-05:
o CMakelists.txt
> bin
o iNnput
o oUtput
o work

Append path to the “bin” directory to $PATH in the
environment or use “FIND_PROGRAM" commands in
CMakelists.txt
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CMake Usage — run commands

» mkdir output
» cd output

» cmake ..

» make
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CMakelLists.txt sample

CMAKE_MINIMUM_REQUIRED(VERSION 2.8.0)
PROJECT (MetagenomicsStart)
SET(CMAKE_PREFIX_PATH ${CMAKE_SOURCE_DIR})

FIND_PROGRAM(TRIM_SEQ short_reads_trim_seq.py)
ADD_CUSTOM_COMMAND(

COMMENT "Select high-quality sequences"

OUTPUT ${CMAKE_SOURCE_DIR}/work/high_quality.fa

COMMAND ${TRIM_SEQ} 20 50 ${CMAKE_SOURCE_DIR}/work/high_quality.fa $
{CMAKE_SOURCE_DIR}/input/input.fa ${CMAKE_SOURCE_DIR}/input/input.qual ye + s

DEPENDS ${CMAKE_SOURCE_DIR}/input/input.fa

)

ADD_CUSTOM_TARGET(high_qual_fa ALL DEPENDS ${CMAKE_SOURCE_DIR}/work/
high_quality.fa)

/and so on/
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CMake Run

Scanning dependencies of target high_qual_fa

[ 6%] Select high-quality sequences

[ 6%] Built target high_qual_fa

Scanning dependencies of target high_qual_read_fa

[ 13%] Convert HQ fasta to tab

[ 20%] Add 'readXX' column

[ 26%] Convert tab to fasta

[ 33%] Built target high_qual_read_fa

Scanning dependencies of target high_qual_read_len
[ 40%] Compute length

[ 66%] Built target high_qual_read_len

Scanning dependencies of target high_qual_tab

[ 80%] Built target high_qual_tab

Scanning dependencies of target high_qual_tab_read
[100%] Built target high_qual_tab_read
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CMake Outputs

high_quality.fa
high_quality_read.fa
high_quality_read.len
high_quality_read.isv
high_quality.tsv
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CMake - to bash or not to bash?

o A simple build looks like more complex then an
equivalent shell script
o Advantages:
- More consistent rules when pipelines get bigger
- Automatically provided variables
- Build proceeds along a dependency graph

- If a step fails — subsequent builds will continue from
the correct step automatically

- Qut of free builds are clean automatically

- Portable — native build system generation
©Q
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Questions?e
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Thank youe
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