QCon London

So ftw D I pm
Conference 2013

Training : March 4 - 5 // Conference : March 6 - 8

Managing Modular Software

for your NuGet, C++ and Java
Development

jFrog




Agenda

Modular software — why?
Building modular software...
... In Java

... In C++

...iIn .NET



Who's talking?




WTF IS MODULE?



Module

Modular programming (also called "top-
down design" and "stepwise refinement”) is
a software design technique that
emphasizes separating the functionality of a
program into independent, interchangeable
modules, such that each contains everything
necessary to execute only one aspect of the
desired functionality.
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Modules or Packages”?
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Modules or Packages?

Java package keyword semantics * jar files, OSGi bundles
C++ namespace keyword semantics  *.dll files, *.so files

CH namespace keyword semantics  *.dll files, NuGet packages



Modular Software — why?




Discrete Units Are Smaller




Modular Security Control
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HOW STUFF PLAYS WITH
MODULES



Build Tools and Dependencies




Recipe

1. Take sources
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Recipe

1. Take sources — OK

2. Bring dependencies — where from?
3. Build binaries — OK
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Recipe

1. Take sources — OK
2. Bring dependencies — where from?

3. Build binaries — OK
4. ... -now what?



Cl Servers and Modules
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Cl servers run build tools.



Cl servers run build tools.




\We can do better!




Cascading Builds




Per module results




Wait, while on the CI| Servers...

Create account & Log in

:j*‘ e f ~
P Q Article Talk Read Edit View history |S€arch Q |
o
N -
WIKIPEDIA Single Source of Truth
The gr§££§cllo)pledia From Wikipedia, the free encyclopedia Actu d l te 'm !

This article does not cite any references or

Main page : : : i
Pag sources. Please help improve this article by adding
Contents . : )
citations to reliable sources. Unsourced material may
Featured content

be challenged and removed. (December 2009)

Current events
Random article In Information Systems design and theory, as instantiated at the Enterprise Level,
Donate to Wikipedia Single Source Of Truth (SSOT) refers to the practice of structuring information
« Interaction models and associated schemata such that every data element is stored exactly once
Help (e.g., iIn no more than a single row of a single table). Any possible linkages to this data
element (possibly in other areas of the relational schema or even in distant federated

About Wikipedia . .
. databases) are by reference only. Thus, when any such data element is updated, this
A AN SORPURR BNEAL (Moo 0 o, @ A8 40 000 . A A6 A Attt a0 A DL ab




BINARY REPOSITORY AND...



What is Binary Repository




Said who?

And who are you, exactly?




Binary Repository Experts

No cheating!

+You Search Images Maps Play YouTube Calendar More ~

GOUS[C "binary repository" that manages modules ) U

Web Images Maps Shopping More ~ Search tools

Frog: Home of Artifactory Binary Repository Manager
www._jfrog.comv
JFrog is the creator of Artifactory — the binary repository manager. ... allowing them to
manage, host and control the flow of binary artifacts from development to ...

JFrog Home of Artifactory Binary Repository Manager
www._ffrog.com/home/v_screencast/aad YBOUDWYy0

Manage your JKS key-pairs inside Artifactory and have requested artifacts and their
dependencies automatically signed upon request. Avoid repetitive, manual ...

Re: Updating both Perl and Perl Modules from a binary repository

mail-index.netbsd.org/tech-pkg/2012/04/22/msg009027 .htmi
22 Apr 2012 — Re: Updating both Perl and Perl Modules from a binary repository ...
does apt manage the intermediate state? pkgin can normally handle this

JFrog - World Leader in Binary Repository Management
www.israelstartupnetwork conV. . /ifrog-world-leader-in-binary-repos

2 Apr 2011 - Artifactory helps in managing binary modules which may originate at
different locations. ... In addition, JFrog is the only company offering a binary

A B ARSI o Altifgciary itgelfgag host and managg bigaieg frany language . s, a4 A A




Binary Repository
as Modules Source

RECIPE

1. Take sources — OK
2. Bring dependencies — where from?)

\\’L Remember? ]
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Binary Repository
as Modules Source

OH! YOU ALREADY
BGUESSED IT,
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Binary Repository
as Deployment Target

RECIPE

1. Take sources — OK
2. Bring dependencies — where from?
3. Build binaries — OK

4. ...- nOW what?




Binary Repository
as Deployment Target
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Wait a Minute,
What's Wrong With My
Source Control System?!




WAIT A MINUTE,
WHAT’S WRONG WITH MY

[ SOURCE |[CONTROL SYSTEM?!

THE WORD 'SOURCE’

4 St B b b o

IT HAS MEANING, YOU
KNOW




Sources vs. Binaries

Sources _____ Binaries
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Sources vs. Binaries

Text
Diffable

Versioned by
content

Stored by
override

Blob
Not diffable

Versioned by
name

Should never
override



Versioning By Content

Text

MyPoem.txt
(rev.01)



Versioning By Content

MyPoem.txt
(rev. 02)



Versioning By Content

MyPoem.txt
(rev. 03)



Versioning By Content

More

MyPoem.txt
(HEAD)



Mismatch

Text 0100110 | | 0100110 | | 1010011
1010011 | | 1001101 | | 1010011
Toxt 0110101 | | 1011010 | | 0110101

More v
Text .
®  MyBook-1.0.zip

MyBook-1.1.zip

MyPoem.txt MyBook-2.0.zip
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Git is a Distributed System

Q

=] stackoverflow “fags | uses | acges | unarsverea |

Is there any way to clone a git repository’s sub-directory only?,

A
v
40
git github checkout
share | improve this question edited Feb 5 at 5:52 asked Mar 109 at 16:46
IR Stcven Penny Nick Sergeant
S 4,000 ©5°13043 2,474 »6+14 035
5 Answers active oldest votes

4. No, that's not possible in Git,)

119
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R U SURE UWANT 2 CLONE IT
ALL?

artifactory

0 Home I

dll, all, |
Welcome
v Home Artifactory is happily serving 119808 rtifacts.
/% You are currently not logged-in.
Welcome You may browse Artifactory anonymously.
Please log in for more options.
v Client Settings ® You are running Artifactory version 3.0.x-SNAPSHOT (latest release is 2.6.6)

© For up-to-date information, please visit the online Artifactory User Guide.
| Artifactory Updates... »

Maven Settings

Gradle Build Script

Dra AAA Ane



OK Then, But
What's Wrong With My
File Server?!




It's Fine if it knows how to:
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It's Fine if it knows how to:
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It's Fine if it knows how to:
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It's Fine if it knows how to:



GCONGRATS,

vnu JUST wnom;
BINARY REPOSITORY

BTW, How Many Years It Took"




Binary Repository and CI/CD
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Cl Server is
the Single Source of Truth

WAIT, WHILE WE ARE ON C| SERVERS...

Create account & Login

. OIS A
i 9
f Q A Article Talk Read Edit View history Q
ow
N v .
WIK;I;ﬁDI A Single Source of Truth,

QPR o s s ,)A‘Cj’u‘al LeUn'l]'“ -
Remember?
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Binary Repository is
The Single Target of Truth

Create account & Login
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WIKIPEDIA "~ _
The Free Encyclopedia rom Wikipedia, the free encyclopedia \

oo - | Faked, but
should be real

Featured content
Current events

Random article
Donate to Wikipedia - . -
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Save the Truth!
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Make Strange Binary Love

Binaries + Build o
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tandard of Truth




How Everything Fits Together

: eve ent
‘ ‘ leam Remote

‘ j artifactory 5



How Everything Fits Together
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How Everything Fits Together

Cl Build Server
p N (: \ g .
Version Control TG TeamCity iﬁ_"f_'fk'"s Q BAMBUO

System

e Take
VCS
changes

Commit

the changes

Development

}_‘l{ “l{

Declare new
dependencies

Team

"t'vy. Gradle A Inaven anQEt

Remote
Repositories

artlfactorq

\————’gg



How Everything Fits Together

Cl Build Server
’ . (: o / \
Version Control TC TeamCity ‘9:{8-!:10!18 @ BAMBOO | o Build

System

b ‘ Gradle ‘A Inaven @nUQEt
95%"5"

changes
Commit
the changes

¢ Development
v v Team Remote

artifactory =~

R Declare new
dependencies




How Everything Fits Together

Cl Build Server
Version Control 'l‘c. TeamCity ‘9 :lf-l:l.(-ms Q mﬂﬂﬂ -,

System
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VCS
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' .. Development
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artifactory — 77

Declare new
dependencies
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How Everything Fits Together

Cl Build Server
i , \ &2 Jenkins
Versen Conro Tereamciy] |4
System \ ) s (X BAMB(]I] O:
M Gradle A Inaven bnuget
ox
VCS
changes
' Deploy module ' Fetch
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' ., Development ! p—
v v - Remote
' Repositories

I

—

Declare new
dependencies

artifactory



How Everything Fits Together

Cl Build Server
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Perfect...



You Liked it, didn’t you?




Things to Consider
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Lock-In?




Technology Specific?




Features to Look For

v"Not only Maven
v"Not only Java
v'Broad CI tools matrix

v'Build tools
v'Cl Servers ot poring
v Extensive REST support qide s0 1

v Easy to extend



MODULES IN... JAVA



Java package




Fragmentation




The options are:

« OSGI

« Jigsaw

» Build systems managed
— Maven, Gradle, lvy

BU\\e\S??
Rea\\\’ .



Die OSGi
ervice Platform




@ Dan Diephouse ¥ Follow
)

Glad to see several tweets this AM (after
checking out of twitter for a bit) on how )
much of a PITA OSGi is. Glad people are

Eine Enfuhrung mit Eclipse EQuinox coming around
- POV AW VRN /PA.,»“‘J\,,_/(;“;,;‘;»_/ ISP YNy LW W

dpunkt veriag
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y Dan Diephouse W Follow
‘ Jdanaiep

Glad to see several tweets this AM (after
checking out of twitter for a bit) on how )
much of a PITA OSGi is. Glad people are

W Follow coming around
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) Follow

a Anton ArhipoV
jith Blueprint Spec..

looking at OSGLapp ¥
and something reminds me of EJB 2.0/days
actually. It feels £ing huge and heavy
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) Follow

Anton ArhipoVv
! antonarhipov

looking at OSGLapp with Blueprint Spec..
and something reminds me of EJB 2.0/days
i actually. It feels fing huge and heavy
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Project Jigsaw

First promise: Java 7 (2008)
Current promise: Java 9 (2015)



Project Jigsaw

First promise: Java 7 (2008) Ngff
Current promise: Java 9 (2015) _—— said..




Back to plain old




Modular Build in Java

CONTINUOUS
INTEGRATION

Paur M. DuvarL

StevE MATYAS
ANDREW GLOVER
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Modular Build in Java

maven

CONTINUOUS
INTEGRATION

Paur M. DuvarL
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Modular Build in Java
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Modular Build in Java
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Modular Build in Java
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Modular Build in Java

'I'C TeamC(ity

Atlassian

¢ *Bamboo




Modular Build in Java

TC TeamC(ity

Atlassian

Bamboo

artifactgrq




Modular Build in Java

'I'C TeamC(City

Atlassian

5 =Bamboo




Modular Build in Java

MmMaven
T\Q TeamC(City
* . Atlassian
vy | & =Bamboo

artifactory
== Nexus
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MODULES IN... C++
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A Tour of C++

u Contents E Print Share This D Discuss <Back Page 50f9 MNext>

2'4'-~ Modular Programmlng) This chapter is from the book

Over ;he years, the emphasis in the
design of programs has shifted from the

R oo B P rnh b, o b i K PGP PR LR TG

vy vy A ™ Ve VMY Yy ey TN Y Y VYV O A T Y N,
C++ provides a mechanism for grouping related data, functions, and so on, into separate
namespaces. For example, the user interface of a Stack module could be declared and used like
this:

( namespace | Stack{ X int‘.erfacé)
sh(char);

char pop():

}
P VoV VY WL Y W N S TV OV W VNV Y SV W Y T Y

L) N W VWYY w L 27

-‘ - -".\ N L
2.4.1 Separate Compllatlorﬂ
C++ supports C's notion of separate compilation. This can be used to organize a program into a set
of semi-independent fragments.)

Ve VT Y NNy W NV VO Y N Y

Typically, we place the declarations that specify the interface to a module in a file with a name
indicating its intended use. Thus,

namespace Stack{ // interface
veid push(char);
char pop();

}

would be placed in a file stack.h, ’nd users will include that file, called a headerﬁlé, like this:

. #include "stack.h") // get the int.erfacé)

R Y et e LV P SV PN



1. Extract interfaces
l0 namespaces
2. Fut thern in b biles
3. Cornpile separately
4. Uze by include
kevwaord




BUT WHAT
ABOUT BINARIES?




Static

Dynamic

Module Binaries

Win
*nix
Win
*nix

*.1lib
*.a

*.dl
*.50



Managing Dependencies in C++

3\
=] stackoverflow K Users

Maven-like dependency management for C++?

4. Saylhave a C++ project that is split in several subprojects. The subproject all produce a DLL and
different teams of developers work on each of the subproject. Now if | want to build the main project, is
9 there a way to avoid having to build all the subprojects by myself?

h 4

In short, I'm looking for something that does the dependency management (i.e. for binary files and
headers) in a similar way as Maven does for Java.

w )

In fact, | tried to use Maven for this but this is rather cumbersome because | have to create the packages
manually and quite frequently, Maven misses to pick up the most recent changes. Also, running the
compilation is a bit of a hack as | have to call NAnt from within Maven (I use NAnt's feature to build Visual
Studio solutions directly).

Any hints and ideas of how to do this?

c++‘ build‘ dependency-management‘

share | edit | retag | flag asked Jul 16 '09 at 7:55
weberste

Ask Question

tagged

c++| x 168194

build | x 4905

dependency-management’ x 431

asked 3 years ago
viewed 3960 times
active 1 year ago

NPV VY VSRV N LYW Y YWY Y SV P VNV NP NP WY A SN D LT T Y W Y W NP VW Y WY Y Y Y VY



Managing Dependencies in C++

=] stackoverflow “tags | users | Badges | unanswerea

Maven-like dependency management for C++?

tagged

C++ 168194

build | x 4905

dependenc-,’-management‘

asked 3 years ago
viewed 3960 times
active 1 year ago

Studio solutions directly).

Any hints and ideas of how to do this?

c++\ build‘ dependency-management‘

2gfod Jul 16 09 at 7-55
weberste
PNy LT O S NN W W W NV W SV Y W Y N VY

share | edit | retag | flag

NP7 VY TSNP N PN W YNV Y SV NV VNP NV N Y W Y S gA



Make??

A Make and GCC are a great combo for really good dependency checking. )

1 GCC can generate 'make' dependency files automatically (-MD commandline switch), so as to be able to
v rebuild all sourcefiles that depend upon a given header, for example.

| have some simple rules that | cut-n-paste into my makefiles:

# compile ¢ files
%.0: %.cC
${CC} ${CFLAGS} -c $< -MD -MF $(<:%.c=%.dep) -0 $@

# compile c++ files
%.opp: %.cpp
${CPP} ${CPPFLAGS} -c $< -MD -MF $(<:%.cpp=%.dep) -0 $@

Now if your object files are declared in say an OBJ_C and an OBJ_CPP list:

.PHONY: cleandep
cleandep:
rm -f $(0BJ_C:%.0=%.dep) $(0BJI_CPP:%.opp=%.dep)

LYW T DV SN WP NPV W _NGPYY LY P SV NP W L Y WY S Y S P N R Y TS W W




Make??

ce by looking &

puild _automatio

o- systems — <






CMake?

" « . . N N : v * - v o " v ¥ VN v Y Y ] v ¥
4. |would suggest using CMake It is a multi-platform make file generator (generates Visual Studio or
3 Eclipse CDT projects as well).
v http://www.cmake.org/

| did really good experience with it. The best thing | like about it was the ability to produce generic project
structure. So you can generically include sub-projects look-up for unit tests etc. without changing the
script every time.

They have also lots of modules on how to find pre-installed build libraries, required for the project (like
Boost, QT etc.)

Regards,
Ovanes

share | edit | flag answered Jul 16 '09 at 10:13

3504 ovanes
e 1,389 #7020

3 lused CMake a few months back and indeed, checking for pre installed libraries worked very nicely.
However, other binary dependencies (i.e. the ones coming from my subprojects) could not be managed)
easily. Am | missing something? — weberste ‘JW‘ZW

WYV ARy U f’«.MWuA-(No inter-project dcpendencies)ﬁ}u¢¢«..} rwy

( Download them manually first




Java-Like (and Java) tools?

y N | If you \only want dependency ménagement, try Ivy, "t integrates nicely with Ant 9and | assume NAnt can do
9 the same based on this blog, which is linked from the Ivy site).

W Thereis also Byldan, a Net version of Maven,,Don't know how well that will work for you though.

share | edit | flag answered Jul 16 '09 at 8:10
sens| Rich Seller
32.6k » 102652107

" ot J)'fW‘,TWM*wJ*)‘)J\pJ F N\ /"‘\‘_J" ’\*)./&A’Ag*’.A,’ 'WA,‘.‘ w




Groovy tool!



Modular Build in C++
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Modular Build in C++

GNU make'

CONTINUOUS
INTEGRATION

Paur M. DuvarL ¥ :

StevE MATYAS
ANDREW GLOVER

S Y R
an 1K




Modular Build in C++

GNU make'
CONTINUOUS
N M SBUiId INTEGRATION

Paur M. DuvarL ¥ :

StevE MATYAS
ANDREW GLOVER

S Y R
an 1K




Modular Build in C++

GNU make'
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Modular Build in C++

GNU make'
£ \J MSBuild

(@3 gradle

TC TeamC(ity

Atlassian

Y*Bamboo




Modular Build in C++

GNU make'

#\J MSBuild 'I'C TeamCity

- Atlassian
(&) gradle | -~ pamboo

artifactory




MODULES IN... .NET



Static

Dynamic

From C++ to C#

Win
*nix
Win
*nix

*.1lib
*.a

*.dl
*.50



From C++ to C#

Static Win *.lib
Dynamic  Win *.dll



But is it the Only Change?

v




Dnuget, Baby!
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Modular Build in .NET
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Modular Build in .NET

£ \J MSBuild

CONTINUOUS -
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DEMO TIME!



The Common Factor
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