* Lecture 6: Build Management
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i Today's Lecture

» Discuss Build Management
» Introduce make
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i Build Management

= During the mnplementation phase, the process for
constructing a system should be enginesred

= What are the steps to build a systern?
= 2.0. what subsy=stems need o be buill before the sy=tem

can be buill?, what ibranes are nesded?, whal resources

are recquined?, ebc.
= Who is authorized to build a system?
= Smal projeds ndividual progammer s

= Large projects: buld manager= and'or configurston
managers

= When are sysiem builds performed?

= 2.g. perhaps a system is =0 large thal it can only be built
at night when there are enough resource s available. .
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i Build Management, continued

= Most modern programming environments
have build management capabilities built info
them

« Far nslance, a Java develcpment emsiranment typicaly has
the notian of a "projed” and it can compile all projed files in

the cormect order (and it only compiles files dependent on a
change |

= These capabilities free developers from
accidental difficulties
« having 1o remember the corect compilation order
. wamecily derifying all fies dependent an a change
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i Unix Build Management

= In Unix environments, a common build
management tool iz “make”
= Make provides very powerful capabilities via three
types of specification styles
= e arate
= IMperalive

« melalional
= These styles are combined into one specificaton
w e make file”
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* Specification/Modeling Styles
= Operational {or Imperative)

« Desoibed according 1o desired aclions

« Usually given in terms of an execution madel
- Descriptive (or Declarative)

» Desoibed according o desired propertes

« Usually given in terms of amioms or algebras

= Structural {or Relational)
» Desoibed according 1o desired relationships

« Usually given n terms of graphs
« 2.0 anily-relabonship dagrams
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i Make Specification Language

« Hybrid Declarative/imperative/Relational
= Dependencies are Relational
= Make specifies dependences betasen atifacts
« Fudes are Declarative
» Make specifies rules for creating new arifacts
= Actions are Imperative
= Make specifies acions o carmy oul rules
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Example “Makefilez—" "=
Dependeniie
TIT2TITS

Ruls

T;Mmm I

s (required)
If a dependency chanzes, 2 mile’s actions
are executed to (rejoreate 3 rale's tarzet

Soas s 13, 2004 & Urirvmnaty = Colorsda, 2004 [}




i More on Make

= Make is well-integrated into a Unix/C
environment
= Primitive Components are Files
» Actions are “shell commands”®
» Fules are placed in a file and denote the
“specification”
= Fules make explicit the dependences af the system and
whal o do aboul them

= Note: make ig not just for source code!
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* Make, in more detail

= Make can automatically compile source code to
produce an applcation’'s executable

= You could wite a shell scipt 1o do this...
BlhinScsh
g++ - mairucpp
g++ -C inpii Cpp
g++ < oulpul.cop
g++ maino inpul.o oulpulo -o program

« ...howeser, a shell senpt will compile every file each time it is
nun

= Maka i misch “smaer

Sacbarriber 13, 3004 & Uindversity of Colorsdn 2304 1]

iaﬂk second example make file

program: mam.o input.o output.o
g main.o inputo output o -0 program
main.o. main.cpp defs.h
g ¢ main.cpp
input.o: input.cpp defz.h
g+ -¢ input.cpp
output_o: output cpp defs_h
g+ -¢ output cpp
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ﬁ More on Actions

target. dependencies
acbons
s farget and dependencies are Lypcaly files.

s K any dependency is madified mare recently than its larget then
make performs the rule's actions.

« An acion can be any shell command, one per ne.
« Each action must begin with & lab.

s Actons fypically oeate the targel file from the dependency files.
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