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i Today's Lecture

= Brief review of make
s Explore make “macros” in more detail

« Mote: when you see "macro” think “variable”
= Brooks' Corner: The Mythical Man-Month

» but first... a quick look at Ant {a build
management tool for Java programs)

Sacleer 11, 2004 1J Univenaly ol Colorssdn, 2304 2

i Unix Builld Management

= In Unix environments, a common build
management tool iz “make”
» Make provides very powerful capabilities via three
types of specification styles
» decaratne
= IMperalive
= relalioral
= These styles are combined into one specification:
“the make file”
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i Make Specification Language

= Hybnd Dedarativel/Imperative/Relational
» Dependencies are Felational
« Make =pedfies dependenoes between artifacts
» Fules are Declaratrve

« Make =peafies rues for creating new arfifacls
« Actons are Imperative
« Make =pedfies actions o cary out rules
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Example “Makefl Tanget
* = //Jl‘iﬂependenma

TI:T2T2T4

a1 AL
T2: TH TS
A4 Actions

T3:T8Tr
__AS AB Tab Character

(required)
If a dependency changes, a nie's actions
are executed to [rejcreate a nule's target

Hules
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i Make “Macros” - think “Variables”

= Make has vanables kbonown as “macros”

= They ae similar Io shell sanables with a few differences
» Moo Fodd & Shing vl
« Macros are defined using an equal sign
INETALIOTIN = ‘hoss/Swoucley cane rteg s
o And B used by precedng B nama wih o dodler sign
SCINETRLINTM ) /pocgIWE - FOcgIEE
op ogrem §{IESTRLTTTN ]
» Thee pareiees s ane raquined, oferaice make sssumes thal a
macr name is juslane ledar lang
SWS 1 ALLLIN & b rpesled by maks as $0MS 1ALLOH

w17, 2004 = Linkmrsily ol Coioredn S04 B

i Macro Substitution

= Make vanables performn sirict textual replacement so
the follcwing two rules are equivalent

« (Do not do this in practical):

program: output.o

g++ output.d -0 program
FOC =

prs{Fo0)gram: 5(FO0}utpot.s (FOO)
g++ §(FOO)utput.(FOD) -$(FOD) pri(Fo0)gram
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iUSing a ‘% sign

= Since the dollar =sign has special meaning...
« It indicates the use of a macro

...you need fo “escape” it with a 2nd dollar
sign, if you want it passed to the shell as part
of an action
« Maote: make sinps one of the dollar signs before
invoking a shell to process the action

» Example: ‘chaptery’ is passed to egrep below

TableQfContents: book.txt
egeep ohaptergs book.txt > TableDfContents
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i Increased Abstraction

= Macros increase the level of abstrachbon in a Makefile
PrOJIam: main.o imput.oc autput.a
g+ main.o input.o cuktput.o -0 EEOQTaEM
= IS equivakent to
EIECUTAELE = pragram
CBJECTE = main.o input.o gutput.a
SIEXECUTAELE I - S{0BJECTE}
g+ G{OEBIECTE ) —0 5 (ENECUTAELE )

= [hey can also save keystrokes
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i Increased Abstraction, cont.

= Why i2 this increase in abstraction important?
« What benefit does abstraction typically provide?
= Definition of Absfraction

« |dentify the important aspect of a phenomenon
and ignore the details
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i Increased Abstraction, cont.

= Allows the user of an abstraction to be independent
of the hidden details

« This alows the details o change withowt a user knawing
atoul it {or caning)
= [n makefiles, abstraction lets nules be defined that
can be applied to many different situations
¢(EXECOTRELE }: §({OBJECTE}
g+ L{DEITECTA) —0 5 (EXECTIAELE )
= [he abowve rule can be applied fo almost any C++ or
C program
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i Definition and Use of Make Macros

= A shell seript is executed from top to bottom. As such,
a shell vaniable cannot be used before it is defined.

= Makefiles, on the other hand, are not executed top to
bottom. Execution follows dependencies which can
be anywhere in the file

« A5 swuch, there is no concepl of one rule coming before or
after another rule

. Therefare, all rules and macros are read entrdy befare the
make agorithm is exscuted
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