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Cook UseiGuide

1. Introduction

This document describesook, a maintenance tool designed to construct ®l€ook may be used to
maintain consisterycbetween recutable ®les and the associated source ®les that are used to generate them.
The consistencis designated by the rela@ last-modi®ed times of ®les and is thus automatically adjusted
each time a ®le is edited, compiled or otherwise modi®@dok validates the consistepof a system of

®les and recutes all commands necessary to maintain that congjstenc

Cook is a tool for constructing ®leslt is given a ®t of ®les to create, and instructions detailingvho
construct them.In ary non-trivial program there will be prerequisites to performing the actions necessary
to creating ap ®le, such asxraction from a source-control systei@ook provides a mechanism to de®ne
these.

When a program is being\d#oped or maintained, the programmer will typically change one ®levefale
which comprise the programCook examines the last-modi®ed times of the ®les to see when the
prerequisites of a ®le kia changed, implying that the ®le needs to be recreated as it is logically out of date.

Cook also praides a &cility for implicit recipes, allwing users to specify loto form a ®le with a gien
suf®x from a ®le with a diferent suBx. For example, to creatBlename.o from filename.c

1.1 Why You Want To Use Cook

f Cook is a replacement for the traditiomalke(1) tool.

f There is anake2cook utility included in the distribition to help cowert male®Iles into cookbooks.
f Cook is more peerful than the traditionahake tool.

f Cook has trueariables, not simple macros.

f Cook has a simpleub paverful string-based description language with ynlmilt-in functions. This
allows sophisticated ®lename speci®cation and manipulation without loss of readability or
performance.

f Cook has user de®ned functions.
f Cook can hild in parallel.
f Cook can distribte hiilds across your LAN.

f Cook is able to bild your project with multiple parallel threads, with support for rules which must be
single threadedlt is possible to distrilte parallel bilds over your LAN, allowving you to turn your
network into a virtual parallel dld engine.

f Cook is able to use ®ngerprints to supplement ®le modi®cation tiifigs. allovs kuild optimization
without contorted rules.

f Cook can be con®gured with ampdicit list of primary source ®les.This allov the dependelyc
graph to be constructeddter by not going de dead ends, and also all® better error messages
when the graph cainbe onstructed. Thisequires an accurate source ®le manifest.

f In addition to valking the dependegayraph, Cook can turn the input rules into a shell script, or a
web page.

f Cook has speciatascade dependencies, alling powerful include dependegicspeci®cation,
amongst other things.

f And Cook doesn'interpret tab dferently to 8 space characters!

If you are putting together a source-code distidn and planning to write a ma®le, consider writing a
cookbook instead Although Cook taks a day or tev to learn, it is much more perful and a bit more
intuitive than the traditionahake(1) tool.

Peter Miller Pae 1



Cook UseiGuide

1.2 How to Use this Manual
This manual is dided into two parts.
The ®rst part is tutorial introduction twok. This part runs from chapter 4 to chapter 5.

The second part is for reference and details preciselycook works. Thispart runs from chapter 6 to
chapter 14.

Users &miliar with other programs similar took are advised to skim the tutorial part beforeirdj into
the reference part.

1.3 Ancient History

Cook was aiginally developed because | a8 marooned on an operating system withoythémg even
vaguely resemblingnake(1). Thiswas in 1988. Sincd had to write my wn, | added a f& improvements.
When | ®nally escaped back @eix, in 1990, it took only tw days to poricook to SystemV | have snce
deleted all code for that original operating system, although clues to its identity are still present.

After | had cook up onunix, the progress the avld had made caught up with m#.was gratifying that
mary of the features other maloid authors had thought necessary were either already present, or easily
and seamlessly added.

Cook was written with portability in mind. This does not means it is entirely portablat ib comes close.
Cook has been tested on numerous *avors. Thiswas made much simpler in 1994 when | started using
the GNU Autoconf utility This means that when you obtain the sources for Cook, all wauthdo is run

the confi gure script included in the distrition and Cook will be con®gured for your syste@ee the
BUILDING ®le in the source distriliion for more information.

In 1996 Cook had internationalization support added, so that users coaldriftet messages and other
warning and informational messages printed in theivedéinguage. Thisvas made possible by the GNU
Gettext utilities.

In 1997 Cook had a major re-write of signi®cant portions of its inference engig enabled the addition
of parallel processing support, and simpli®ed adding-ds@ned functions to the cookbook language.

Peter Miller Pae 2
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2. Cook from the Outside

This chapter is part of the tutorial onvito use thecook program. Itfocuses on he to usecook, without
needing to kne how cook works internally

2.1 What can cook do for me?

By far the most common use of cook, xperts and bginners alile, is to issue the command
cook
and cook will consult its cookbook to see what needs to be done.

In generalcookis used to tada £t of ®les and chve on them in some ay to produce another set of ®les;
such as the source ®les for a program, amd tooturn them into the»ecutable program ®leln order for
cook to do amything useful, it needs to kmowhat to do. "What to do" is contained in a ®le called
Howto.cook in the same directory as the ®les it is going torkvon. You need to gecute the cook
command in the same directory as all of the ®les.

2.2 What is cook doing?

The Howto.cook ®le was written by the same person who wrote the source ®lesntains a set of recipes;
each of which, among other things, contain commands fartbienanipulate the ®lesThe cook program
echos each of the commands it is aboukeote, so that you canatch what it is doing as it goes.

If the Howto.cook ®le contained only commands, yowwd be better dfusing a shell scriptin addition to

the commands is information tellimpok which ®les need to be constructed before other ®les can be, and
from this informationcook determines the order in which tgeeute the commandsAlso, cook examines

other information to determine which commands it need not do, because the associated ®les are already up-
to-date.

2.3 What can cook always do?
If you are in a directory with Howto.cook ®le, you can gpect a fev common requests toawk

cook clobber This command can bexgected to remee any ®les from the directory which
cookis able to reconstruct.

cook all This is the dedult action, and so can be obtained by a simptk request. It
causesookto construct some speci®c ®le or set of ®les.

cook clean This is similar to "cook clobber" akie, but it only remaes intermediate ®les,
and not not the ®nal ®le or ®les which "cook all"* constructs.

In addition to the aha, many Howto.cook ®les will also de®ne

cook install If a program or library or document is constructed in the directbey this
command will install it into the correct place in the system.

cook uninstall The reverse of the abee, it removes something from the system.

2.4 If something goes wrong

Most errors whilecook is constructing ®le are caused by errors in the source ®les, and rtdvwiecook
®le. In general, you can ®x the problems in the source ®les, semlite thecook command aagin, and
cookwill resume from the command which incurred the error

To help you while editing the ®les with the erroceok keeps a listing ®le of all the commands xeeuted,
and am output of those commands, in a ®le calldalato.list in the current directory

You may wantcook to ®nd all the errors it can before you doyaditing, do do this, use th&€ontinue
option (it may be abbwated to-c for corvenience).

Peter Miller Page 3
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2.5 The Reference Manual

For more information about the command ling@ments and options of thanous commands mentioned,
you should consult the on-line manual pagéhe Cook Reference Manual is also a good source of this
information, and is\&ilable from the same place as you obtained this manual.

Peter Miller Pae 4
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3. Cook from a Cookbook

This chapter describes the contents and meaning of a cookbook, a ®le which contains infameition
needs to do its joblt focuses on what a cookbook lookselikand touches on aweareas of hav cook
works does its job

3.1 What does Cook do?

The basic bilding block forcook is the concept of eecipe. A recipe has three parts:
1. oneor more ®les which the recipe constructs,Wnas theargets of the recipe

2. zeroor more ®les which are used by the recipe to construct thett&navn as thengredients of
the recipe

3. oneor more commands toxecute which construct the gets from the ingredients, kwa as the
body of the recipe.

When a number of recipes arev@i, some recipes may describenhto cook the ingredients of other
recipes. Wherookis asled to construct a particular ¢gt it automatically determines the correct order to
perform the recipe bodies to cook the requestegbtar

Cook would not be especially useful if you had togiexplicit recipes for has to cook every little thing.

As a resultcook has the concept of amplicit recipe. Animplicit recipe is ‘ery similar to an xplicit
recipe, &cept that the tgets and ingredients of the recipe pagternsto be matched to ®le names, rather
than eplicit ®le names. This means it is possible to write a recipe, fearaple which constructs a ®les
with a name ending ind' from a ®le of the same nameytkending in .c rather than.o'.

In addition to recipesgook needs to knw when to construct tagets from ingredientsCook has been
designed to cook as little as possiblés little as possible" is determined byaenining when each ®leas
last modi®ed, and only constructinggats when that are out of date with the ingredients.

3.1.1 When is Cook useful?
From the abee description,cook may be described as a tool for maintaining consigtefhsets of ®les.

3.1.2 When is Cook not useful?

Cook is not useful for maintaining consistgraf sets of things which araithin ®les and thugook is
unable to determine when thevere modi®ed.For example,cookis not useful for maintaining consistgnc
of sets of records within a database.

3.2 How do | tell Cook what to do?

Sets of recipes areathered together into cookbooké/hencook is executed it looks for a cookbook of the
nameHowto.cook in the current directorylf you did not name a ®le to be constructed on the command
line, the ®rst taget in the cookbook will be constructed.

The best ey to understand moto write recipes is anxample. Inthis example, a program,prog, is
composed of three ®lefo.c, bar.c andbaz.c. To inform cook of this, the cookbook
#include "c"

prog: foo.o bar.o baz.o

{
}

is sufdcient forprog to be constructed.

cc -0 prog foo.o0 bar.o baz.o;

This cookbook has tevparts. Thdine

Peter Miller Paye 5
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#include "c"
tells cook to refer to a system cookbook which tells it, among other thingstdaonstruct asomething.o
®le from asomething.c ®le.

The second part is a recip€he ®rst line of this recipe
prog: foo.o bar.o baz.o
names the tget,prog, and the ingredient$po.o, bar.o andbaz.o.

The n&t three lines

}

are the recipe bogdyvhich consists of a singlec(1) command to bexecuted. Recipdodies are alays
within { curly braceg, and commands ®alays end with a semicolon)(

cc -0 prog foo.o bar.o baz.o;

Thus, to updateorog after aly of the source ®les ke keen edited, it is only necessary to issue the
command

cook prog
This could be simpli®ed furthebecausecook will cook the tagets of the ®rst recipe by deflt; in this
caseprog.

The paver of cook becomes more apparent when include ®les are considietiee.®lesfoo.c andbaz.c
include the ®ledefs.h, this would automatically be detected bgok. If defs.h were to be edited, armbok
re-executed, this wuld causecook to recompile botHoo.c and baz.c, and relink prog. The information
about hev to turn.c ®les into.o ®les came from the#include "c" "I ine, which read in the C recipes
distributed with Cook.

3.2.1 The common program case
The abee example may be simpli®edsen further If the four ®ledoo.c, bar.c, baz.c anddefs.h all resided
in a directory with a path déome/where/prog, then theHowto.cook ®le in that directory need only contain
#include "c"
#include "program”
for prog to be cookd. Thisis because theptfogram " cookbook looks for all of theomething.c ®les in
the current directorycompiles them all, and links them into a program named after the current directory

The dehult taget in the program " cookbook is calledll. The ingredient o#ll is the program named
after the current directaryTwo ather tagets are supplied by this cookbook:

clean remues dl of the something.o ®les from the current directary

clobber remwes the program named after the current diregtang also remees dl of the something.o
®les from the current directary

3.3 Creating a Cookbook

To usecook you will usually need to de®ne a cookbook, by creating a ®le, usually ¢#dhwtb.cook in the
current directorywith your favarite text editor

This ®le has a speci®c formalhe format has been designed to be easy to leaen fer the casual user
Much of the pwver of cookis contained in he it works, without complicating the format of the cookbook.
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Example of what a cookbook looksdilae scattered throughout this documenhe following example is
the entire cookbook for mgprograms, some quite e:

#include "c"

#include "yacc"

#include "usr.local"

#include "program”
As you can seeyen for mary complex programs, the cookbook is remarkably simple.
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4. Cooking in Parallel

Cook is able to use the dependentformation in the cookbook to schedule more than one recipe body at
once, where theare independentln large projects this is almostvedys possible.

Paallel processing is of most use on multi-processor systdimste are cases, Wever, when running tw
jobs at once on aavkstation can takalvantage of disk or netwk latencies.

Paallel processing requires more resources than the simple Basause more commands are running,
more CPU is required,ub also more virtual memory and more temporary ®le spdoe.need to be sure
that cooking in parallel is a sensible thing to be doing.

4.1 Command Line Option

The-PARallel  option is used to tell Cook to run the recipe bodies in parddieldefault, 4 jobs run in
parallel. You may specify the number of jobs after the opteg (-par=2 ) if you wish.

4.2 Cookbook Variable

It is also possible to set the number of jobs from within the cookbook by usirgatakel_jobs
variable. Thiscan be used to automate the selection of the number of jobs, based on the current host name:
if [not [defined parallel_jobs]] then

{
host = [0s node];
if [in [host] cerberus] then
parallel_jobs = 3;
else if [in [host] zaphod] then
parallel_jobs = 2;
else if [in [host] hydra] then
parallel_jobs = 8;
}

In this way, the number of jobs will be set appropriately for each machingider the number of jobsag
not already set by the command line option.

4.3 Recipe Writing

Most recipes run in parallel without @i€ulty, howeve some will require special treatmenthe problems
arise from coneict for resources - usually temporary ®les.

The simplest xample of this ig/acc(1). Theoutput ®lenames are hard-codederewhen you write a more
general recipe:

%.c: %.y
single-thread yy.tab.c
{
[yacc] [yacc_flags] %.y;
sed "s/[yY]lyY]/%_/g" yy.tab.c > [target];
rm yy.tab.c;
}

Replacing theYY is a common method for getting more than one yacc grammar into a prodgfanun
into trouble with theyy.tab.c  ®le becausewery one of the yacc grammars will need to use the same
temporary ®le name.

The single-thread clause tells cook to ®nd something else to do if it diseothat it vants do tw of
these at the same time.
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The temporary ®le name may not be s@ent as in the yacc cas@&he GNU Autoconf utilities use a
number of temporary ®les in the current directbot none of them appear in thetef the recipes.
%: %.in: config.status
single-thread conftest.subs

{
CONFIG_FILES\=[target] CONFIG_HEADERS\= config.status;
}
It is common, if your project uses GNU Autoconf, to generatergk ®les in this vay. Once the
config.status script is produced, all of these ®les will then be candidates for cook to genenatte - b

they can only be done one at a time.

Other resources, such as tapevadyj can also be described in tiagle-thread clause. Yu can do
this by deice name €.g. /dev/irmt/0 ) or by some descriptie gring. Thesingle threading is performed
by mutually eclusive gring sets, not by inode.

4.3.1 Concurrent Execution Threads

Each recipe, when its actions axeited, is gecuted within an xecution thread.Execution threads share
almost @erything in common; this includes all of thanables, the state of thesét' statement, the stat
cachegtc.

If you need to createaviable names, or temporary ®le names, which are unique to a thread, use the
[thread-id] variable. Thisvariable has a uniquealue for the life of a threadNo other concurrent
thread will hae the same alue.

Note, havever, that the[thread-id] values of completed threads will be re-used; this ensures that when
it is used to constructaviable names, theaviables will be re-usedThis presents memory bloat when
cooking lage projects.

4.4 File Locking

The abw@e dscussion applies to utilities which perform no ®le locking, and thus cannot detect or sequence
multiple accesses to a resourd@ther programs, such as those which access databases, vaaylita
capable ®le locking mechanisms and are able to manage multiple parallel updates amntheliviating

the need for theingle-thread clause.

4.5 Virtual Machine

It is possible to simulate a parallel machine if you are on aanktwCookis able to distribte tasks to
computers on a netwk, if it is given suf®cient information.

The ®rst information Cook requires is the list of machin€his is done using thparallel_hosts
variable. Note: The tasks will be distrilted amongst these machines independent of the setting of the
parallel_jobs variable. i.e. even if you are not doing parallel processing.

parallel_hosts = larry curly moe;
If you want to give ane machine more wighting than the others (séyecause it is twice aadt) you simply
name it more than onc&ook will use these names in round-rokastHion.

4.5.1 Remote Shell Command
Cook uses the Beelkey rsh(1) command to woke the remote commandYou can set the command, or the
command and some options, usingphaeallel_rsh variable. Thedefault value is
parallel_rsh = rsh;
In order to vork in a useful vy, Cook males some assumptions about youriemment and your account:

- That your system administrators allosh(1) to be used on your nedvk.

- That your account name is the sameatirmachines (otherwise noven thersh -1  login-name
option will help).
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- That the/etc/hosts.equiv ®le, or your~/.rhosts ®le, is set omall machines so that you
don't need to gie a @ssvord.

- That all of the necessary ®les and directories are mountexastlye the same place on all of the
machines; and that there the same fi les on all machines, via NFS or similaAutomounters can
male this especially messy

- That your account start-up scripts set the necessafiyoement settingse.g. command search
PATH without ary intervention required.

- That all of the machines are of the same architecture, or that the architecturéerdatten'

- That the system time is synchronised on all machines, odabg(1) from cron(8), or using NTPor
similar.

4.5.2 Limitations
There are some inherent limitations in tele(1) protocol.

- Your current emironment \ariable settings are not transferred acrdgsither areulimit settings etc.
If any are important, you need to write the cookbookxplieitly replicate them.

. The «it status of the remote command is not reported in titestatus of thersh(1) command
There are internal contortions used by Cook to obtainxtietatus; error about mysteriously named
®les usually indicate that one or more of thev@@sumptions is being brek.

4.5.3 Secure Shell

It is possible to use the Secure Shell (ssh) instead of Remote ShellTnghyives you fully authenticated,
fully encrypted sessions, botken your intranet andwen over the Internet.Once you hee it installed and
con®gured correctlyyou simply replace thesh command in the alve examples with thesh command.

This is accomplised by setting
parallel_rsh = "ssh";
Somevhere near the top of your cookbook.

4.5.4 Host Binding
In some cases, such as licensing conditions, some commands will only run on a limited set &dtbsts.
than perform all commands on those hosts, it is possible to bind recipes to speci®cThizstinding
overrides theparallel_hosts variable.
%.c: %.esql
host-binding shylock
{

}
This example says that the embedded SQL preprocessor is only to be run on the databasmlkmtv
“shylock", probably due to usurious licensing feeklowever, you may vant to perform your other
development actiities on more lightly loaded machines; this clause only applies to this one recipe, other
recipes beha & normal.

esql %.esql > [target];

The host-binding clause may hae nore than one host named, andytiéll be used in round-robin
fashion. Thids a recipe-leel variant of theparallel_hosts variable.

The host-binding clause will apply independent of the setting of the settpagallel _jobs and
parallel_hosts variables.

The recipe leel host-binding overrides the cookbook &l parallel_hosts when determining
which remote hosts should be used.

If the list of hosts gien to the host-binding clause is empfythe local host will be used (normal recipe
execution will occur).

1. The Berleley sources certainly dohtontain code to do thisDo ary other \endors hee a nore useful implementation?
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If you need to include the local host in the round robin,losalhost  or [os node] , howeve this

will behave exactly the same as for a remote hostu should also consider hard coding the name, that
way you get the same bekiar no mater which of the machines in the rond robin the Cook command is
executed on.

4.5.5 Load Balancing
It is possible to uséost-binding to perform load balancingThis is accomplished by usingp(1) to
discover which hosts are leastby, and then using this information tovioke the systens rsh(1).

This may be accomplished by using

parallel_rsh = "cook_rsh";
somavhere near the top of your cookbook ¢ook_rsh —s for secure shell).You then gve dasses of hosts
to the host-binding clause of the recipes, rather than speci®c host nares.cook_rsh(1) for more
information about setting up classes of hosts.

If you still need to gie geci®c host names to some recigesk_rsh(1) will cope with this, too.

4.6 Virtual Machine, Revisited

It is also possible to wa Gook run multiple processes in parallel withouting to knav what machines
are ¥ailable. Thismethod puts control of the natvk resources in the hands of atteznal program, one
example of which isook_rsh , distributed with Cook.

Once you hee uch a virtual neterk de®ned it becomesewy easy to bild projects for multiple platforms
or architectures in the samaeild. It also allavs easily adding we machines, or disabling machines for
maintenance. Theirtual network can be changed atyatime without disturbing ongoing delopment.

The folloving examples will hae the form alleving multiple architecture uilds, kut of course the will
work for single architecture as well.

4.6.1 cook_rsh

Thecook_rsh system is just oneay of de®ning the capabilities of asgn network in a way that a single
program can makthe best choice of machine for aei job. It does so in a ay that is reliable and does a
decent job of balancing loads acrosailable machines,\ven with multiple developers doing bilds at the
same time.

Each job that requested \@aok_rsh picks the appropriate machine from those able to do the job at that
instant in time.In contrast tgarallel_hosts or host-binding hostA hostB etc , it does not
work from a list which vas current at the time a cook process started.Thus it is less vulnerable to
machines going 6fine or becomingeerloaded as time passes.

Currentlycook_rsh usesrsh to actually &ecute the job, so requires the same eknsetup. The next
version may usenulticast  instead for een ®ner control and reliability

There are minor diérences in the setup to useok _rsh control. The®rst is that Cook no longer
requires a list of machineslt is not necessary to set thgarallel_hosts variable. The
parallel_rsh variable is set as:

parallel_rsh = cook_rsh -v;
The-v option produces information as to what machirae wctually pickd for each job

4.6.2 Host Binding
All recipe bodies which should run in parallel nedtbat-binding setting. Rathethan list the hosts to
be used we form a name which is usedcbgk_rsh to select an appropriate machinghis name may
include ararchitecture component and a@peration  component.
%1/%.0: %.c
host-binding %1_C
{

}

[%1_cc] -o [target] -c [resolve %.c];
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%1/%2: [addprefix %1/ [%2_objs]]
host-binding %1 L
{

[%1_Id] -o [target] [resolve [need]];
This example says that the compiles for a certain architecture shoelgitede on ap machine designated
as a compile host for that architectudmd linking jobs should go to machines designated as a link host for
that architecture Of course the same machine could probably do both jeibsoo get to de®ne it as you
see ®t, and change the designations from moment to moi@antent designations per architecture are:

_C Compile (Compilesource code)

L Link (link binary programs)
T Test (runautomatic tests)
B  Build (including cooking, or generic jobs)

And others may be added if necessary by simxtiension.

4.6.3 Administration of cook_rsh

The de®nition of the virtual netwk used bycook rsh is contained in just a wcon®guration ®les.One
®le lists designations, and lists machines belonging to each designBlierather is aexclude®le, which
lists machines which should not be used for wheteeason.

The designations ®le may be created by hand if desired htility calledrate_hosts  is provided that
can generate theost_lists.pl ®le, possibly after being customized for the particular requirements of
a gven environment.

The clusion ®le lists machines that shouldrerebe slected. Thexclusion ®le can be edited atyatime
and adding a machine will prent ary further jobs from going its &. Remaoing the name will agin
allow selection of that machineHow soon a job actually goes there depends greatly on theorietw
utilization. Theexclude_hosts ®le contains machine names and optional commeAts.example
exclude_hosts  ®le might contain:

# | ist of hosts to exclude from arch_hosts lists

# f or whatever reason.

monolith # not a development machine - the ftp host
namshub # developer test station

tiamat # unreliable configuration

locutus # Being upgraded

This is handy for maintenance on machinésa particular machine needs to be broughwidgou simply
add its name to thexelusion ®le. Checking its process list will tell whenyaurrently running remee
jobs are doneAfter that it can safely be broughtwlo without afecting ary active kuilds.
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5. Include File Dependencies

A signi®cant factor in a cookbook accurately describing the dependencies in a program are the include ®le
dependencies. Theege three methods for doing this in Codihe ®rst is easily understandablgt s too

slow to use on lage projects, the second is a little harder to understandydrks well for lage projects.

The third method is rather casiuted, ut works well for projects with manthousands of source ®les and
multiple simultaneous architecturesilbwithin the same source tree.

The recipes here are merelyaenples and starting points; you will almost certainly need to enhance them
to suit the needs of your projectareas you will need to address include (a) tkistence ofcc -I  path
options, (b) the use dfearch_list variable and theresolve] function, and (c) heterogeneous
development. Thetechniques also apply to other languages, suchoasak, Rscal and Réf but each
requires a language-speci®c include scanning pragram

5.1 The Manual Method

Well, actually there are four methods, if you count maintaining the dependencies mafh&hhas the
serious defect that humans tenddiget to update the cookboolkOn a lage project not all deslopers are
familiar with the workings of Cook, and so thehy avay from updating the cookboolBy ®nding ways to
automate include dependgnprocessing, we reduce the risk that aeltgper will forget to update the
cookbook, and we reduce the risk that the cooklzoddpendeng information is out-of-date.

Automatic include dependepcenethods described belohavesaws, and can ner replace a human for
sexibility and domain knwledge. Orthe other hand, humansveabetter things to do with their time than
grope ®les for include ®le dependenciesdlilrite neat softwre).

5.2 Debugging Cookbooks

Before we proceed furtheit is worth spending some time wa@ing some of the methods for dejging
your cookbook, because small misgtakn implementing the methods beloan become quite difcult to
locate.

5.2.1 Command Locations
Usually Cook will echo all the commands xeeutes, just beforexecuting them.If you add the line
set tell-position;
near the top of your cookbook, Cook will add the ®lename and line humber within the cookbook to each
command it echoesThis can be useful in ®guring out which recipe Cook actually chosetote.

5.2.2 Printing Stuff
Often you will want to hae Gook print \arious pieces of informationThe wrong vay to do it is with the
shell's "echo" command

echo variable "=" [variable];
because this irokes another process (which can neakelbugging parallel cookbooks harder) and because
of the optionaldata ... dataend which can follev commands (see the command statement in the language
de®nition, belav). Thecorrect method is to call the "print" function,dilhis

function print[_FILE__]: [__LINE__]: variable "=" [variable];
Note the use of the _ FILE__ and __ LINE_uiltins, which praide you with cookbook position
information.

5.2.3 Trigger Ingredients
Another useful piece of information is the ingredients which caused Cookdkeim m@rticular recipe
body. The folloving function

function say-why =

{
if [count [@1]] then

2. Thec_incl program understands Rojou just need to use the option.
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@1 =[@1];
if [count [@2]] then
@2 =[@2];

local tt = [target];
if [defined targets] then
tt = [targets];
local t =;
if [in [count [younger]] 0 1 2 3] then
{

function print [@1] [@2]
Building [target]
because of [younger];

}
else
{
function print [@1] [@2]
Building [target] because of
[wordlist 1 3 [younger]] et al;
}
can be inserted at thediening of a recipe
%.0: %.c
{

function say-why [ _FILE__ ][ _LINE_J;
cc -c %.c;
}
to say wly the recipe s irvoked. Thiswill even include dependencies automatically determined by all of
the methods which follg, not just those named on the right-hand-side of the recipe itself.

5.3 Tools

All of the automated include ®le dependgmeethods described belouse thec_incl(1) program included
in the Cook distribtion. It has a number of options tailored for use with CoBkr exact information
about thec_incl command, consult the on-limean(1) system (it should lve been installed) or the Cook
Reference Manual.

Other tools are\ailable. Thecommonest is to use tlgecM  option, which produces a list of include
®les on the standard outpuBecause thgccM output is aimed at GNU Mak you will need amawk(1)
or sed(1) script to massage the output into a format suitable for Cook.

5.4 The Small Method

The easiest ay to determine a ®lg'include dependencies is within the recirgredients.
%.0: %.c: [collect c_incl -api %.c]

{
}

Note the second colon - theecond set of dependencies are onlydeated after Cook has chosen to
activate the recipe (based on the ®rst sdthis does not guarantee that the ®teses yet (it may hee  be
generated blex or yacc), which is wly the--Absent-Program-lgnore option is required.

cc -c %.c;

This method has the aahtage of simplicity It uses a single recipe which reads theywecipes usually
read, and does not containyamusual constructs.

There are tw problems with this methodThe ®rst is that it doesnhécale well. When there are only avie
source ®les, the processingrten of running_incl for every .c ®le every time Cook is imoked is hardly
noticeable. The _incl program caches the results of its scans, so that is can minimize the length of time
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taken, and this does help a littlelowever projects with hundreds or thousands of ®les ®nehdhe cached
performance an unreasonableden; it is constantly re-calculating something which has not changed from
one run to the ne.

The second problem is that tbencl program is run when the dependggcaph is being bilt, not when it

is being valked. Thismeans that thec ®le (or a subordinatéh ®le) may hae been out-of-date at the time.
When the graph is alked, it will have keen rgenerated, and the tvgets of include ®les, those determined
by c incl at graph hilding time, and those seen by at graph walking time, may not agree - which may
result in compile-time errors.

5.5 The Large Method

For projects with lage numbers of ®les, hundreds atere thousands, it is necessary to re-calculate the
include ®le dependencies only wherc&®le changes, or a subordinate®le. Ideally Cook should access
this information directlyrather than running a program to determine it or to fetch it.

The ®rst task is to me the information whickc_incl caches into a format that Cook can access directly;
Cook can then read in this information as it scans the cookl®pknaking a separatedependeng’ ® le
for each.c ®le, we can usexisting Cook mechanisms to describevtio keep this ®le up-to-date.

The dependernya®le is generated and maintained as folo
%.c.d: %.c
{
c_incl --no-cache %.c

"--prefix='%.0 "[target]": %.c™
"--suffix="set nodefault;"
-0 [target];

}

This recipe generates a ®le which contains a mini-cookbook describing the ingredientslpéth@le.
The dependencies are in terms of the object ®le becausg df ahe .h ®les change, it is the object ®le
which is out-of-date, not the ®le. Themini-cookbook itself is also described, so that i ahthe source
®les change, the mini-cookbook can be brought up-to-datie.ag

The recipe for the object ®le is less complicated than in thegue section, because the mini-cookbooks
supplement it:
%.0: %.c

{
}

The only thing missing is oto get the information in the mini-cookbooks into the main cookborikis
is done with an include diregg in the cookbook itself, it a special form of it.The names of the mini-
cookbooks can be determined the samg as the names of the object ®les, and thisvallihe cookbook
fragments such as the falling to be written:

object_files = [fromto %.c %.0 [source_files]];

dependency_files = [fromto %.c %.c.d [source_files]];

cc -c %.c;

#include-cooked [dependency _files]

The#include-cooked directive says to include the named ®les (there may be more than one) if the ®le
exist. Oncethe cookbook (and its includes)vealeen read in, the ®les included with this direetere
checled to see if theare up-to-date.If they are not, then theare re-cookd, and then Cook startsep

again; this time with up-to-date include dependencies.

The adwantage of the method is that if the source ®les tddmnge, the dependgninformation is not
recalculated, this can result in signi®cantisgs. Also,no processes arevioked if nothing has changed,
Cook reads the information directlfBecause ®le opens are signi®cantly cheaper than processiions,
this results in a signi®cant performance imjeraent.
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The disadantage of this method is that it is harder to describe and harder to impléradiné uninitiated
the cookbook looks incomplete andedy complex.

Another problem is that if you delete an include ®le, Cook will complain that it is unable e dexi
dependenc ®le because the include ®le is not presedimply delete the dependgn®le and start agjn.
To avoid the problem, reme references to include ®les, and ngitd, before deleting the include ®les.
This problem is seen from time to timeitllloes not present a huge problem in normal practice.

5.6 The Cascade Method

When lage numbers of ®les areviolved, it becomes clear that the more popular include ®les are being
scanned repeatedlyrhis can be un-necessarily time-consuming when a popular include ®le is touched, as
the dependerya®les of all.c ®les which reference itven indirectly, must be re-calculated.

There is also a problem when you are attempting to perform heterogenldssfdr multiple architectures

out of the same sourceghis is typically done by inserting the architecture name into the object ®le path as
a drectory This presents another problem: nominating all of the architectures on the left-hand-side of the
regenerated dependgncecipes. Especiallyf you add another one after thact - nav al the existing
dependenc®les must be recalculated, merely to add the arehitecture.

An alternatve is to scan each of the source ®les and include ®les once, and request cook to combine them
together at bild time, rather than at dependence scan tifif@s is done usingascade recipes. These
recipes nominate additional ingredients (on their right-hand-sizey ibfathe ®les on their left-hand-size
appears in an ingredients list.

cascade foo.c = bar.h;
This recipe says that amecipe which ha#oo.c for an ingredient, also h&gr.h for an ingredient.

This tales care of the heterogeneous case, because while the recipes remain speci®ed in a simple manner
viz.
%1/%0%.0: %0%.c

{
}

Any and all of them which compiléo.c will depend onbar.h from thecascade recipe. (Thisexample
assumes that you are usigge(1) in the usual &y, and that your architecture names match the GNygketar
names.)

%1-gcc -o [target] -c %0%.c;

The dependenc®les are generated and maintained in much the sayesvbefore,xeept that you need
two: one for.c ®les and one foh ®les:
%0%.c.d: %0%.c
set no-cascade

{
c_incl --no-cache --no-recurs %0%.c
"--prefix="cascade %0%.c ="'
"--suffix=";""
-0 [target];
}

%0%.h.d: %0%.h
set no-cascade

{
¢_incl --no-cache --no-recurs %0%.h
"--prefix="cascade %0%.h ="
"--suffix=";""
-0 [target];
}
You will also need to add théd.d ®les to the#include-cooked lines, to ensure tlyeare generated|f

there are angeneratedc or.h ®les, you will need to mention these, too.
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5.7 Dependencies on Derived Files

If the relationship between a ¢t and a devied ingredient appears only in a dexd cookbook, it is lilely

that a clean tild (solely from primary source ®les) wilail. It is recommended that relationships such as
this be placed in a primary source cookbo@aok looks for such dependencies, and wakmvyou about
them.

An example of this is commonly seen when using #tieoption with yacc(1). If you hare a gparate
lexical analyzer (the usual reason for usidg it will need to include the generated ¢éokde®nition ®le.

When you ®rst add thgacc(1l) grammar de®nition, Cook will generate both theand.h ®le from the
usual yacc recipedlt is only later when you hae deaned out all deved ®les (including the dependanc
®les) that you may he problems. Wherés it recorded that Cook needs tgeeerate the t@n de®nition
®le before it can determine the include dependencies ofttval@nalyzer?(They were in ad ®le which
was " cleaned'away.)

Cook will detect this situation at the ®rst possible moment, ard wou. But placing the dependenn a
non-derved cookbook €.g. Howto.cook ) the warning will go avay, and you will be able to do reliable
clean luilds.

If you are cominced that Cook islways wrong in your case, it is possible to suppress tlaiging. Place
the line

set no-include-cooked-warning;
in your main cookbook, and theawing will not be issued.

Suppressing the avning could lead to problemét is often better to add the ingredients recipegin the
warning to the cookbook,ven if you think it is redundantThis disables a single instance of tharming,
rather than all of them - subsequevdlid instances will still be reported(Implicit ingredients recipes,
rather than xplicit ones, are a useful alternagiif you have a onsistent pattern.)

5.8 Renaming Include Files

A consistent problem when youveautomatically generated include dependencies is that when yeei mo
an include ®le, Cook complains that a required ingredient doexistt e

The easiest ay to aoid this is to do a fe things before youuild again after m@ing the include ®le.
- Move the include ®le to the mename.

- Where the include ®le asfrom, put a ®le containing the line
#error "I'm not here"
to male Cook happ (the ingredient will gist), but also hae the compiler generate an error if you
miss a reference to it.

- Edit all the references to the old include ®le name to reference theame. Dont worry if you
miss one or tw, the prgious step will catch it.

- Rehuild the program.Cook will automatically re-calculate all of the include dependences and then
recompile.

- If you missed one of the include ®le references, Cook will not complairthb compiler will. (This
assumes you are using whole-projagtds, as described in therge Projects chapter)

- Once the programuilds cleanly remove the fake dd include ®le, because you kndor certain that
there are no longer gmeferences.
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6. Building Large Projects

This chapter ceers some of theissues you may come across uilding lalge projects.It gives a &eleton
for how you could use Cook touidd a medium-to-lage projects, andven covers some heterogenousilal
issues. Itis expected that you will use this chapter as a guide; youel@ment emironment, and the
shape of each indidual project, mean that you will probably change this to suit yaurreeds.

The material in this chapter uses mamary features of Cooklf you are not &miliar with Cook, you may
want to read the rest of this User Guide to get a good idea of £fealtlres and capabilitiegven if you
are fmiliar with Cook, you may need to refer to the language guideultdrbfunction descriptions from
time to time.

6.1 Whole Project Build

The sleleton gven here hiilds the whole project as a single Cookocation, @en when the project
consists of tens thousands of widual source ®les.This is distinct from a &ild process which has Cook
recursvely invoking itself in deeper directories, or a shell script doing much the s&uome of the
adwantages of doing whole projeatiluls will be discussed in a later sectidfor now it is suf®cient to say
that experience has shm repeatedly that this method does scale to signi®cant projects.

The ®rst thing about a singleiifd pass is that it happens relatio a sngle ®xed place.The logical place
is the top of the project source ttedhis works well with thesearch_list functionality mentioned belw,
which simpli®es the structure of pete work areas.

6.1.1 Project Directory Structure
In the ékamples use in this chapténe folloving directory structure is assumed:

(3 Project
— [ Howto.cook
—(library
[ sourcel.c
[ source2.c

[ etc...
—(jinclude

[] apil.h

[ api2.h

[ etc...

— (" programl

[ source3.c
[ source4.c
[ etc...
L7 program?2

[ sourceb.c
[ sourceb.c

[ etc...

Below the project directory is &brary directory which contains functions common to all of the
programs. Allsource ®les in this directory are to be compiled, andetininto a library When the
programs are lirgd, the will all reference this library

Next to thelibrary  directory is thenclude directory This describes inteates and data shared by the
project. Informatiorwhich is prvate to the internals of the library or a programs belongs there, not in the
shared include space.

The rest of the directories beldhe project directory are programs to hdltb Thesources ®les in each are
to be compiled and lirdd, together with the common libratp form the programsThe name of the

3. If you ever want to use Agis for con®guration management, this is whagisexpects.
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program will be ta&n from the directory

This is a common enough picture, repeated forynmnjects. Your indvidual projects may ary in the
details; you may he nore directory lgels belav thelibrary  directory or al of your programs may be
belov a sngle commanddirectory With simple changes to th&amples gien in this chapteryou will be
able to cope with just aboutyaproject structure.

6.1.2 File Manifest
There are man ways of discuering the source ®les you areovking with. Many con®guration
management systems are able tegbu a list of them.For example, if you were using Ags, you would
say
change_files =
[collect aegis -I cf -terse -p [project] -c [change]];
project_files =
[collect aegis -I pf -terse -p [project] -c [change]];
manifest =
[sort [change_files] [project_files]];

If you were using RCS, you could ®nd all of the RCS ®les, and reconstruct the original ®lenames from
them,viz
manifest =
[fromto ./%0RCS/%,v %0%
[collect find . -path "*/RCS/*v" -print]
I;
Or you could simply scan the directory tree:
manifest =
[fromto ./%0% %0%
[collect find . I - type d -print]
I;
This is will ®nd too much, ot what follovs will not be altered by thislf you want to get more adwced,
however, it helps to hae an accurate primary source ®le manifest.

6.1.3 Compiling C Sources

Recalling that the dild will take pace from the top of the source tree, this means that there it is going to
have © be drectory components in the ®lenames in the commamduted by Cook, and in the recipes
Cook is to use.

This chapter uses Gamples, bt the same techniquesrk just as will with Brtran or Graf, or arything
else. Mosbf it maps directly; you may need to adjust for your speci®c compilevtmeha

This chapter starts with thewest level of building a project, the ingidual source ®les, andasks its vay
upwards, hilding on the gamples until the whole project, including the library and all programs ardlink
in a single pass.

So, when cooking C sources, you need recipes of the form
CcC = gcc;
cc_flags = -g -Wall -O;

%0%.0: %0%.c
{
[cc] [cc_flags] -¢ %0%.c
-0 [target];

}
The “%0 p art of the patterns matches zero or more directory pHry@ur compiler insists on putting the
output (0 ) ®le into the current directory (the topvéone) you will need to me it, after:

%0%.0: %0%.c

{
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[cc] [cc_flags] -¢ %0%.c;
mv %.0 [target];
}
But, most a&isting sources will be assuming that most of their include ®les are in the same directory as the
source ®les.We reed include options to indicate thighis is most easily done by using more pattern
elements
%1/%0%.0: %1/%0%.c

[cc] [cc_flags] -1%1 -c %60%.c
-0 [target];

Or by using the dirname of the source ®le
%0%.0: %0%.c

[cc] [cc_flags] -I[dirname %0%.c] -¢c %0%.c
-0 [target];
}
For structures more than 2 directories deep, these oduce diferent options. Depending on your
project structure, if you & deep directories, one will probably be more suitable than the. o®re
elegant use for deeper directory structures is to re ect the C++ inheritance hjedimttly in the
directory hierarci

The simple[cc_flags] variable is often not s@cient. Insteadyou may vant to replace it with
[variable_by path "cc_flags" %0%.c] which will look for several variables (all pre®&d with
"cc_ags") based on the name of the source ®&e thd~unctions Library chapter for a description of this
function.

The common include ®le will also need to be searchHggcause of where the command is issued, it is
rather simple to add theclude directory viz
%0%.0: %0%.c

{
[cc] [cc_flags]
-I[dirname %0%.c] -linclude
-C %0%.c -0 [target];
}

It is important to note that all of these recipes, and the commandsxtrute, are independent of the
location of the source ®lelt is possible to customize tloe-flags  used, based on the gat ®le, or gen
the directory containing the ®le, without compromising the generality of the fecipe

6.1.4 Tracking Include Dependencies
When it comes to tracking include dependencies usiiggl, you need to rememheagain, that the Cook
happens from a single placAll of the recipes that_incl writes for you must bedlative to that place.

Continuing our gample, and assuming we are using the cascade include method described widhe pre
chapterwe reed include dependen®les which look similar to

cascade programl/ source3.c =

include/ apil.h

Working backvards, we need to create the depeng@®ile using the follaving recipe:
%0%.c.d: %0%.c
set nocascade
{
c_incl -nc -ns -nrec
-I[dirname %0%.c] -linclude

4. Hint: use a function, and pafiarget] as the agument.
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%0%.c
-prefix "'cascade %0%.c ="
-suffix ;™
-0 [target];
}

For other source languages, you will need to usectivcl --language option.

The dependenc®les need to be included in the magiaywso that Cook will bild them agin if they are
out of date.This method needs the source ®le manifest tavkiheir names.
dep-files =
[addsuffix .d
[match_mask %0%.c [manifest] ]
[match_mask %0%.h [manifest] ]
I;
#include-cooked [dep-files]
These ®les will only be re-calculated if thare out of date; theare small and often zero-length, and so are
usually \ery quick to read, adding little to the time it¢skto read the cookbook.

Notice that adding a mesource ®le will automatically cause it to be scanned for include dependencies,
without modi®cation to the cookbook.

6.1.5 Linking Libraries
To link libraries with a generic recipe, you need a generalizeyl af specifying their contentsA little
trickery with constructedariable names does the job:
%l/lib%.a: [[target]_obj]
set unlink

{
ar cq [target] [[target]_obj];

The right-hand-side of recipes has late binding, and we use the name ofi¢hé¢otéell us the name of the
variable which holds all of the object ®le&ssigning this @riable looks bizarre,ut it looks more logical
as you hee more and more of them...
library/liblibrary.a_obj =
[fromto %0%.c %0%.0
[match_mask "library/%0%.c" [manifest] ]

I;
The great thing about this construct is that you eald la loop, using Cook'loop statement, that assigns a
variable for each of your libraries, if youv&mnore than one.

Notice that adding a melibrary source ®le will automatically cause it to be compiled into the library
without modi®cation to the cookbook.

6.1.6 Linking Commands
We'll use a similar trick for each of the programs yantvo link... First the link line
bin/%: [[target]_obj]
set mkdir

{
}

Then the objectsariable. Notehow we ad a libraryfi lename here, this will still only use the library
portions actually referenced, not the whole libranyit won't bloat your programs.
bin/ program_obj =
[fromto %0%.c %0%.0
[match_mask program/%0%.c [manifest] ]

[cc] -o [target] [[target]_obj];

]
library/liblibrary.a
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Notice that adding a meprogram source ®le will automatically cause it to be compiled anddimito the
program, without modi®cation to the cookbook.

The loop construct tends to obscure things, which ig thik essential assignmentasvgven ®rst. This
next fragment sha's the whole loop.
programs =
[fromto %/main.c %
[match_mask %/main.c [manifest] ]
I;
program_list = [programs];
loop
{
program = [head [program_list]];
if [not [count [program]]] then
loopstop;
program_list = [tail [program_list]];

bin/[program]_obj =
[fromto %0%.c %0%.0
[match_mask [program]/%60%.c
[manifest]
]

|
library/liblibrary.a

}
And now tell Cook you actually ant it to do something, lékkuild all of the programs...
all: [addprefix bin/ [programs]];

Notice thg way thecommands variable is constructed: just adding asmeommand (and itsnain.c  ®le)
will automatically cause it to beubit, without modi®cation to the cookbook.

6.2 Private Work Areas

This chapter is about Ige projects, bt lage projects usually means dar numbers of delopers. The
directory structure and cookbook presented aodbes not immediately lend itself to use by multiple
developers.

6.2.1 Directory Structure

The method suggested here uses Gogkarch list functionality which nominates a search list of
directories that Cook looks in to ®nd the ®les named in the recipi@s. can be used toverlay a private
work area on top of a master repository

% Repository
7 main.c - :
K partl.c,’ \ Combi _ned View
main.c
Work Area partl.c
main.c //,/' part2.c
part2.c e

When recipes are run, the results are written into thik &rea, which means that the repository can be
completely read-only

It follows from this, that the directory structure of therkvarea ractly parallels the directory structure of
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the repository Except you only check out ®les into yourank area that you actually need to change.

6.2.2 Finding the Cookbook
Setting the search list is done with a simple assignmantour work area, create a simpiowto.cook
®le, containing only 3 lines:

set mkdir;

search_list = . /project/repository ;

#include /project/repository/Howto.cook
You only use this ®le if you dom’need to modify the cookbook itselfou can male it work always, eren
if you are modifying the cookbook, byviiig the cookbook a dérent namerfiain.cook ), and changing
Howto.cook to aways read

set mkdir;

search_list = . /project/repository ;

#include [resolve main.cook]
The [resolve] function walks the search list, looking for the ®leThis gives you access to Coak'
internal search mechanisrhlowever, we dso need to modify each of the recipes teettie search list into
account.

The uneplained mkdir "ag is used to request that directories be automatically created before recipe
bodies are runThis is common for l@re projects, where the source ®les are structured intwadesub-
directories, rather than all lumped together in the one plab&s may be necessarfpr example, if a.c

®le in the repository needs to be recompiled because®le in the vork area has been changed.

6.2.3 File Manifest
The ®les could be in either of baplaces. Yu need to mege them.Most con®guration management tools
do this for you; in thisxample well scan the directory treesaig. Fortunately Cook comes with a tool to
do this e®ciently.

all_files_in_. =;

#include manifest.cook

manifest = [all_files_in_.];

[* This reduces re-scanning to a minimum. */
set fingerprint;

%0manifest.cook: ["if" [in "%0" "] "then" "." "else" "%0"]
set mkdir
{

cook_bom /* Bill Of Materials */
[addprefix '--dir=" [search_list]]
[need] [target] ;
}
At the end of this fragment, theanifest variable contains a complete list of all ®les in the directory
tree(s). Thisariable may then be tak apart with thenatch_mask function to luild ingredients lists.

Theif function is diferent to thaf statement. lallows you to select one of twalues (thehen part or
the else part) without creating a dummyasiable. Inthis example, it would be impossible to create a
dummy \ariable. Remembedp quote théf , then andelse strings, otherwise Cook will think there

if, then andelse keywords, and gie you a syntax error

The constructedhanifest.cook ®les work for both the top-kel directory and indiidual sub-directories.

6.2.4 Compiling C Sources
The C compilation recipe needs to be changed to read...
%0%.0: %0%.c

{

5. The search list dafilts to just dot (the current directory) if not set.

Peter Miller Page 23



Cook UseiGuide

[cc] [cc_flags]
[prepost "-I" /[dirname %0%.c] [search_list]]
[prepost "-I" "/include" [search_list]]
-C [resolve %0%.c]
-0 [target];
}

This ensures that the rights places are searched for include ®les.

The prepost  function is used to add a pre®x and a®ufo each of the remaining string%his is \ery
useful when constructing ®lenames, as areatldprefix  andaddsuffix  functions.

6.2.5 Tracking Include Dependencies
A similar change needs to be made to the include dependencies recipe...
%0%.c.d: %0%.c
set nocascade

{
c_incl -nc -ns -nrec

[prepost "-I" /[dirname %0%.c] [search_list]]
[prepost "-I" "/include" [search_list]]
[resolve %0%.c]
-prefix "'cascade %0%.c ="
-suffix ;"
[addsuffix "-rp="[search_list]]
-0 [target];

}

Note that the form of the output of this recgi®es not change. Thisneans that the recipes it writesnk
evan if you subsequently cgm ®le from the repository to theask area, or uncgpone.

6.2.6 Linking Libraries
The library recipe needsviemodi®cations.
%l/lib%.a: [[target]_obj]
set unlink

{
}

The \ariable assignmentygn above requires no modi®cations.

ar cq [target] [resolve [[target]_obj]];

6.2.7 Linking Commands
The command linking recipe requiresvfenodi®cations.
bin/%: [[target]_obj]
set mkdir
{

[cc] -o [target] [resolve [[target]_obj]];

The \ariable assignment needs no modi®cations.

6.3 Whole Project Build Advantages

The adantage of using a whole projeatild is that the dependenpgraph is complete, and the order of
traversal may be freely determined by CooRreaking the bild into fractured sgments denies Cook
access to the whole graph, and dictates the ordervefsed to one which, in the light of the entire graph,
would be incorrect.

It greatly simpli®es the creating ofork areas for deslopers, by using Coog'search_list functionality

A whole project hild also permits theook -continue option to work in the presence of a wider range of
errors.
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The whole projectild also permits theook -parallel option to parallelize more operations.

6.4 Heterogenous Build

Large projects frequently wolve numerous taget architecturesThis may be in the form a multiple nagi
compilations, performed in suitable hosts, or it map thk form of cross-compilation.

In this ekample, we assume that the GNU C Compiler (GCC) is being uasten GCC is installed as a
cross compilerthe command namesd, as, Id , etc) are installed with the architecture name as a pre®x.
For consisteny, the natve compiler is installed with itswn architecture names as a pre®x, in addition to
the more commonly usegtc command. Thigxample will xploit this normal installation practice.

6.4.1 Cross Compiling C Sources
In order to support cross compiling, the C compilation recipe needs to be changed to read...
%1/%0%.0: %0%.c
host-binding [defined-or-null %1-hosts]
{

%1-gcc [cc_flags]
[prepost "-I" /[dirname %0%.c] [search_list]]
[prepost "-I" "/include" [search_list]]
-C [resolve %0%.c]
-0 [target];

This uses the ®rst directory element of tiaeget to be the architecture naméhis allovs multiple
architectures to be compiled in the same source tree, simultaneously

Because of the practice of installing a duplicate GCC in the same form as the cross compilers, this same
recipe continues to evk for native kuilds.

The host-binding line tells Cook to run the command on one of the hosts nominatecaiaéale named for
the architecture (or as a nagidoss-compiler of no suchaviable &ists). (Thedefined-or-null
function is @ailable in the “functions' | ibrary distrituted with Cook.)

Remembering these architectures felkhe GNU comention, these lines could read

i386-linux-hosts = fast faster fastest ;
This will do two things for you: ®rst, it will alvays execute linux compiles on linux hostsem when Cook
is not ecuted on one; second, it will use more than one of them when you useaitzdlel option.

It is possible to use implicit ingredients recipes to say that all object o g@thitecture depend on a
magic include ®lee.g.

i386-linux/%0%.0: include/linux-special.h;
could be used to say that all Linux object ®les depend on this include (Biés is a sledge-hammer
approach, and a more subtle method is preferabiet is sometimes required.)

6.4.2 Tracking Include Dependencies
Because of the cascade form of include depernyidimere is no need to do yhing different for include
dependenciesyen if you add another architecture some time in the future.

6.4.3 Linking Libraries
The library recipe needsviemodi®cations.
%1/%/lib%.a: [%/1ib%.a_obj]
set unlink
{
%1-ar cq [target] [resolve [%/lib%.a_obj]];

The \ariable assignment\gn above requires no modi®cations.
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6.4.4 Linking Commands
The command linking recipe requiresvfenodi®cations.
%1/bin/%: [bin/%_obj]
set mkdir

{
}

The wariable assignment needs no modi®cations.

6.4.5 What to Build
The list of what to bild becomes more interestinyou can nominate anand all architectures for which
you have aoss compilers, or nat compilers and nate hosts.

all:

%1-gcc -o [target] [resolve [bin/%_obj]];

[addprefix i386-linux/bin/ [commands]]
[addprefix sparc-linux/bin/ [commands]]
[addprefix sparc-solaris2.0/bin/ [commands]]
[addprefix m68k-sunos4.1.3/bin/ [commands]]

All of these architectures will beuit in a single Cook imocation, on appropriate machines if necessary
The use of-continue  and--parallel work over the entire scope of theiitd.

6.5 Installing Things

The biggest hassle is that timstall(1) command, which should kwchow to do most installation tasks, has
completely incompatible inteates on thearious platforms.This is wly the GNU autoconf system comes
with aninstall-sh script, which &ithfully emulates the BSD option©nce you hee a eliable command
line interiace to aninstall(1) program (be it perl or shell) you can then write sensible installation
cookbooks.

If we have a Ist of commands, we ould install as follavs:
prefix = /usr/local;
bindir = [prefix]/bin;
install = install;

install: [addprefix [bindir]/ [commands]];
[bindir]/%60%: bin/%0% bin/%0.mkdir
{

[install] -m 755 bin/%0% [bindir]/%0%;

That magicbin/%0.mkdir ®le is used to record that the destination directoiigte. Whileyou can
often assume this, it is noways true when you areubding things like RPM packages.
bin/%0.mkdir:
{
[install] -d [bindir]/%0
set errok;
touch [target];
}
The alternatie is to use
set mkdir;
at the top of your cookbooKThis creates directories for ¢gats before rules are ruihe install recipe then
reads
set mkdir;

[bindir)/%0%: bin/%0%
{
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[install] -m 755 bin/%0% [bindir]/%0%;
}
because there is no need for thenkdir " recipe. This,however gives you less crontrol @ the
directories permission modes, and it doebalp when you \ant to create empty directories as part of the
install. Usethe appropriate technique for your needs.

6.6 Miscellaneous

This section contains assorted material thatasoa \ariety of topics. (As the manual xpands, it will
probably be meed somewhere else.)

6.6.1 Lots of Dependencies
There are cases where you manito nominate a whole cgtay of ®les as depending on something else.
For example, you may @ant to say that all your fubdasinguage sources depend on your fubar compoer Y
could say something such as

cascade [match_mask %0%.fubar [manifest]] = fubarcompiler;
but recall thateverything which has afubar  ®le as an ingredient will also afubarcomplier as an
ingredient. Thisnay not be what you anted.

Recall, also, that compiler recipes carry speci®c informatiddou could more speci®cally nominate the
compiler by saying
%0%.0: %0%.fubar: fubarcompiler

{
}

which would be much more selesti @out which uses of.fubar ®les also depend on
fubarcompiler

fubarcompiler -c %0%.fubar -o [target];

There are times when writing cross-compilation recipes when ymt t8 nominate an operating-system-
speci®c include ®le for all of the object ®les:
%1/%0%.0: %0%.c
{
[* general cross compiler recipe */
%1-gcc -¢ %0%.c -o [target];
}
/* All windows NT objects depend on this include file */
i386-NT/%0%.0: winnt.h;

You can also usegates to male you recipes more seleeti The gating expression may be just about
arything, lut is often a pattern match or simple set membership.
%.0: %.c
if [in [target] foo.0 bar.o]
{
/* foo.o0 and bar.o are magic */
cc -DMAGIC [cc_flags] -¢ %.c;
}

The cate is most easily read ag {this condition) use this recipé’

6.6.2 Error Processing

Cook stops processing a recipe at the ®rst edfothe error occurs when constructing a command to be
executed, the command it executed. Ifa recipe body contains more than one command, and one of
them gets an error (and doadmvetheerrok ag set) the rest of the command wik be executed.

In addition, if an error occurs whilxeeuting a recipe bodyhe tagets of the recipe will be deleted (on the
assumption that tlyeare probably only partially completed, or otherwise dedelti To override this
behaior, use theprecious ag.
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6.6.3 NFS
A perennial problem fordilding projects wer networks is that the clocks ddmnatch. Ifyou use theime-
adjust "ag, this problem is lgely sohed. Thesimplest method is to put
set time-adjust;
at the top of your cookbook.

File ®ngerprints, while not directly relant to NFS, can &r signi®cant performance imprements, as
they can eliminate mancases of unnecessary re-compilatidio. turn them on, use

set fingerprint;
at the top of your cookbookSee bela for more discussion of ®ngerprints.

6.6.4 Symbolic Links

Symbolic links are folleved to the actual ®le, when determining ®le modi®cation timdse modi®cation
time of the symbolic link itself is not usedThis means that'symlink farms' can be used when
constructing wrk areas, particularly when youamt functionality more compethansearch_list can
provide.

6.7 File Fingerprints

Cook has the ability to supplement the last-modi®ed time-stamps the operating system supplies for each ®le
with a “®ngerprint'. This is a cryptographically strong checksum, with an mind-bogglingly lo
probability that tve different ®les will hae the same ®ngerprint.

When Cook needs to kmoif a ®le has changed, it looks at the last-modi®ed time-stalfip has changed
since the last time the ®ngerprinagvcalculated, the ®ngerprint is re-calculatddhe ®ngerprints match,
Cook knavs the ®le contents are unchanged, and uses the old time-stamp, and also suppeespean
actions which wuld otherwise happen if the ®le contents had actually char{@mhk remembers the both
the nev and old time-stamps, so that it can b®&ént about re-calculating checksums and still use the old
time stamp for out-of-date calculations.)

When recipe bodies are run, Cook ¥sothat the tayet(s) hae been modi®ed, so it doesmeed to re-
examine the operating systestlea of the last-modi®ed time-stamp, it simply re-®ngerprints.

It is tempting to try to achi® mething similar by writing recipe bodies which onlyeewrite their
tamets if thg actually changedE.g.
%.0: %.c

{

if [exists [target]] then

[CC] -0 %.tmp -c %.c;
if cmp %.tmp %.0\;
then mv %.tmp %.0\;
else rm %.tmp;

}

else
[CC] -0 %.0 -c %.c;

However, this will not work (whether or not you lva ®ngerprints turned on)Largely as a defense aigst
NFS time synchronization problems and stupid systems with coarse ®le time-stamps, Cooknows"
that because the recipe bodgsarun the taget “changed; causing all dan stream dependencies to be
considered out-of-date.

In addition, this recipe wuld leare the last-modi®ed time-stamp out-of-date if the ®laswnchanged.
This means the recipeownld trigger agin in the ngt Cook eecution, ngaing mary of the intended
savings.

Fingerprints are intended for this purposet, tieve the adantage of ledng the last-modi®ed time-stamps
correct, and theneed to do half the 1/O that tleenp(1) command doesAlso, all davn stream dependent
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®les are touched, to ensure their last-modi®ed time-stamps are also consistemally, if they needed to
be re-iilt for some other reason, thenyheould be re-hilt, not simply touched.

While there is somewerhead in initially calculating the ®ngerprints for axnnevork area, theg repay that
overhead map times wer. This is especially true if your system has generated code in it, particularly
generated include ®lesybthere are also gmgs for simplersmaller projects.

6.7.1 Turning Fingerprints On
To turn ®ngerprints on, you need to add the lines
set fingerprint;
set tinme-adjust;
to your cookbook.That second line is no essentialit lit corrects last-modi®ed time-stamps when NFS
time synchronization problemsowld otherwise cause inconsistent babia

While it is possible to turn ®ngerprints on for a subset of the ®les in your project, it is not as straayatforw
as it may seemThere is no \ay to bind the ®ngerprint request to a single ®le, only to recipes, so you need
to use the'Set fingerprint" recipe ag on all recipes between the vaie source ®le and the
ultimate taget. Thistends to be messy

6.7.2 Vanishing Dependencies
It is quite common that you need to el a ®le if one of the dependencies is remtb Usually this is
quite hard to detect, because Cook has trouble seeing something theis)'compared to the preus
execution. Havever an ingenious method has been described by Gilles Lamiral <lamiral@mail.dotcom.fr>
which “remembersthough a ®le:

function contents-renenber =

{
/* @ = name of contents file */
[* @..N = the value of [need] */
[wite [args]];
}
function contents-changed =
{
/[* @ = name of contents file *
[* @..N = the value of [need] */
if [not [exists [resolve [@]]]] then
return O;
| ocal old-contents = [collect _lines cat [resolve [@]]];
[* return O if nothing disappeared, >0 if did disappear */
return [count [stringset [old-contents] - [tail [arg]]]];
}
libfred.a libfred.contents: [fred_obj]
set ["if" [contents-changed |ibfred.contents [fred_obj]]
"then" forced]
unl i nk
{
ar cq [target] [resolve [fred_obj]];
[contents-renenber |ibfred.contents [fred_obj]];
}

Note: because the set clauseviduated when the tget is @aluated, the [need]ariable is not ailable.

In this xkample, you must h& alculated the ®nalalue of [fred_obj] before the recipe appears in the
cookbook. Thesvduation of the set clause also limits the application of this techniquelicierecipes; it

will not work for implicit (pattern) recipes, because tladue of the pattern elements is not kmoat the
time the set clause ivauated.
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6.8 Coping with Links

You will notice that the deafult operation of Cook copes with links (hard links and symbolic links) rather
poorly. For example, the recipe

two: one
{

I n one two;
}

will always conclude that fi le two is out-of-date. This is bacause fi les one and two have exactly the same
time stamp.

If you specify aweaker time constraint, Cook will alow this kind of recipe to be written, and not conclude
the fi lesis always out of date:
two: one(weak)

{

I n one two;

The “(weak) " on the end of the ingredient name tells Cook to use the weak edge type, rather than the
strict edge type.

This techniqueis useful for symbalic links, too.
One other thing which can be very useful for both link types, but particularly symbolic links to directories,
isthe “set unlink” recipe flag.

two: one(weak)
set unlink

{
}

Thisremoves the target (if necessary) before the recipe body isrun.

In -s one two;

6.9 Coping with Version Stamps

In some systems, the version stamp is regenerated for every build, but you don’'t want to relink zillions of
executables just becaise the version stamp has changed, but nothing else has.

By using the“*( exi st s) " edgetype, you can tell Cook that an ingredient is needed for a given target, but
that it should never be considered to make the target out-of-date. For example:
#i ncl ude "c"
all: progl progz;
version. c:
set forced

{ date "’ +#define VERSION \"%\ """ > [target];
i)rogl: progl.o nylib.a version.o(exists)

{ gcc -0 [target] [need];

i)rogz: prog2.o0 nylib.a version.o(exists)

{

gcc -0 [target] [need];

This cookbook will generate a new version.c fi le every time that Cook is run, and thus a new version.o fi le.
However, the progl and prog?2 fi les will not be re-linked unless something else changed as well.
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7. Cookbook Language Definition

This chapter defi nes that language which cookbooks are written in. While some of its properties are similar
to C, do not be misled.

A number of sections appear within this chapter.
1. The Lexical Analysis section describes what the words of the cookbook language look like.

2. The Preprocessor section describes the include mechanism and the conditional compilation
mechanism.

3. The Syntax and Semantics section describes how words in the cookbook may be combined to form
valid constructs (the syntax), and what these constructs mean (the semantics).

The sections are laid out in the recommended reading order.

7.1 Lexical Analysis

The cookbook is made of a number of recipes, which are in turn made of words. This section describes
what constitutes aword, and what does not.

7.1.1 Words and Keywords
Words are made of sequences of almost any character, and are separated by white space (including end-of-
line) or the special symbols. Cook is always case sensitive when reading cookbooks.

The characters:;={}[] arethe special symbols, and are words in themselves, needing no delimiting.

In addition to the special symbols, some words, known as keywords, have special meaning to cook. The
keywords are:

ese host-binding loopstop single-thread
fail if return then
function loop set unsetenv

You will meet the keywords in later sections.

7.1.2 Escape Sequences
The character \ is the escape character. If a character is preceded by a\ any specianess, if it had any, will
be removed. If it had no specialness it may have some added.

This means that, if you want to use if as aword, rather than a keyword, at least one of its characters needs
to be escaped, for example\if .

The escape sequences which are special are asfollows.

\b The backspace character
\f The form feed character
\n The newline or linefeed character
\r The carriage return character
\t The horizontal tab character
\nnn A character with a value of nnn, where
nnn is an octal number of a most 3
digits.
An escaped end-of-line is totally ignored. It should be noted that a cookbook may not have any non-
printing ASCII charactersin it other than space, tab and end-of-line.

7.1.3 Quoting
Words, and sections of words, may be quoted. If any part of aword is quoted it cannot be a keyword.

This means that, if you want to use if as aword, rather than a keyword, at least one of its characters needs
to be quoted, for example 'if' .
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Both single (') and double (") quotes are understood by cook, and one may enclose the other. If aquoteis
escaped it does not open or close aquote asit usually would.

Cook does not like newlines within quotes. This is a generally good heuristic for catching unbalanced
quotes. If you really want a newline within a string, use the\ n escape.

7.1.4 Comments

Comments are delimited on the left by /*, and on the right by */. If the / character has been escaped or
guoted, it doesn’t introduce a comment. Comments may be nested. Comments may span multiple lines.
Comments are replaced by one logical space.

7.2 Preprocessor

The preprocessor may be thought of as doing a little work before the Syntax and Semantics section has its
turn.

The preprocessor is driven by preprocessor directives. A preprocessor directiveis aline which starts with a
hash (#) character. Each of the preprocessor directives is described bel ow.

7.2.1 include
The most common preprocessor directive is
#i ncl ude "fil enane"

This preprocessor directive is processed as if the contents of the named fi le had appeared in the cookbook,
rather than the preprocessor include directive.

The most common use of the #include directive is to include system cookbooks. For example, many small
programs can be devel oped using the following simple cookbook:
#i nclude "c
#i ncl ude "progrant

The standard places to search are fi rst any path specifi ed with the -Include command line option, and then
$HOME/.cook and then /usr/local/share/cook in that order.

7.2.2 include-cooked
This directive looks similar to the one above, but do not be deceived.
#i ncl ude- cooked filename. . .
You may name severa fi lenames on the line, and they may be expressions.

The search path used for these fi les is the same as that used for other cooked fi les, see the search list
variable and the resolve built-in function for more information. The order in which you set the search_list

and the #include-cooked directives is important. Always set the search_list variable fi rst, if you are going
to useit.

Filesincluded in this way are checked, after they have been read, to make sure they are up-to-date. If they
are not, cook brings them up-to-date and then re-reads the cookbook and starts over.

You will only get a warning if the fi les are not found. Usually, cook will either succeed in constructing
them, in which case they will be present the second time around, or afatal error will result from attempting
to construct them. Note that it is possible to go into an infi nite loop, if the fi les are constantly out-of-date.

The commonest use of this construct is maintaining include fi le dependency lists for sourcefi les.
obj = [fromo %c %o [glob *.c]];

%o %c
{
[cc] [cc_flags] -¢c %c;
}
%c.d: %c
{

Peter Miller Page 32



Cook User Guide

c_incl -prefix ""%o "[target]": %c' " -suffix "";""
-no-cache %c > [target];

}

#i ncl ude-cooked [fromo %0 %c.d [obj]]
This cookbook fragment shows how include fi le dependencies are maintained. Notice how the .d fi les have
a recipe to construct them, and that they are also included. Cook will bring them up-to-date if necessary,
and then re-read the cookbook, so that it is always working with the current include dependencies. (The
doubly nested quotes are to insulate the spaces and special characters from both cook and the shell.)

You could use gcc -MM if you prefer (you will need some extra shell script). The ¢ _incl program
understands absent files better but doesn't understand conditional compilation, and gcc understands
conditional compilation but gives fatal errors for absent include fi les. Warning: If you are using search_list
you must use c_incl. Gcc returns complete paths, which will result in cook failing to notice when an
include fi leis copied from later in the search list to earlier, and then modifi ed.

There are times when you don’t want the #i ncl ude- cooked directives to be acted upon. You can over-
ride it using the - - no-i ncl ude- cooked command line option, but it is often easier to use the
[ command- | i ne- goal s] variable, and say something like

#if [not [match %cl ean% [conmand-|ine-goal s]]]

#i ncl ude-cooked [fromo %0 %c.d [obj]]

#endi f
This construct means that whenever an explicit “‘cl ean” goal (or similar) is requested, the #i ncl ude-
cooked lines will not be performed. This is sensible, because cleaning actions usualy remove
dependency fi les; there is no point making sure they are up-to-date fi rst.

7.2.3 include-cooked-nowarn

This directive is amost identical to the one above, but no warning is issued for absent fi les.
#i ncl ude- cooked- nowar n filename. . .

You may name severa fi lenames on the line, and they may be expressions.

724 if
The #if directive may be used to conditionally pass tokens to the syntax and semantics processing.
Directives take the form

#i f expressionl

somethingl

#el i f expression2

something2

#el se

something3

#endi f
There may be any number of el i f clauses, and the el se clauseis optional. Only one of the somethings
will be passed through.

7.2.5 ifdef

Thisdirective takesasimilar formtothei f directive, but with adifferent fi rst line:
#i f def variable

Thisis syntactic sugar for
#i f [defined variable]

Thisisof most usein bracketing #i ncl ude directives.

7.2.6 ifndef

This directive takesasimilar formto thei f directive, but with a different fi rst line:
#i f ndef variable

Thisis syntactic sugar for
#if [not [defined variable] ]

Thisis of most use in bracketing #i ncl ude directives.
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7.2.7 pragma
Thisisfor the addition of extensions.

7.2.7.1 once
This directive isto ensure that include fi lesin which it appears are included exactly once.

This directive has the form
#pragma once

7.2.7.2 unknown extensions
Any pragma extensions not recognized will be ignored.
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7.3 Syntax and Semantics

The syntax is described using *“train track’ diagrams, with prose descriptions of the related semantics.

7.3.1 Overall Structure
The general form of the cookbook is defi ned as

G

A cookbook is defi ned as a sequence of statements. Each statement statement is executed. For a defi nition
of what it means when a statement is executed, see the individual statement defi nitions.

cookbook

The nonterminal symbol statement will be defi ned in the sections below.

Please note that a statement is not always evaluated when isis read, but at specifi ¢, well defi ned times.

7.3.2 The Compound Statement
A nonterminal symbol which will be referred to below is the compound_statement symbol, defi ned as
follows:

cstmt 1) (1)
L

L
.stmt.

The compound statement may be used anywhere a statement may be, and in particular

stmt [—\cstmt

7.3.3 Variables and Expressions
Cook provides variables to the user to simplify things.

7.3.3.1 The Assignment Statement
It is possible to assign to variables with the following statement.

e ()

When this statement is executed, the variable whose name the left hand expression evaluates to will be
assigned the value that the right hand expression list evaluates to.

For example:
program obj = foo.o bar.o baz.o;

Note: It is possible to over-ride the value of built-in functions and variables with this statement. This will
not produce an error message, however it is usually not desirable as it will change the meaning of the rest of
your cookbook.

7.3.3.2 The Assign-Append Statement
It is possible to append to the value of variables with the following statement.
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When this statement is executed, the variable whose name the | eft hand expression evaluates to will have its
value appended by the value that the right hand expression list evaluates to. Expression values are lists of
words, appending means to append to the word list; it does not mean appending to the last string of the
value.

For example:
program obj += [gl ob "deeper/*.0" ];

Note: It is possible to over-ride the value of built-in functions and variables with this statement. This will
not produce an error message (unless evaluating them with no arguments is an error), however it is usually
not desirable asit will change the meaning of the rest of your cookbook.

7.3.3.3 The Setenv Statement
It is possible to assign to environment variables with the following statement.

When this statement is executed, the environment variable whose name the left hand expression evaluates
to will be assigned the value that the right hand expression list evaluates to. It is an error if the variable
does not already exist.

For example:
setenv PATH = [getenv PATH]":"[get env HOVE]/ nore- bi n;

7.3.3.4 The Setenv-Append Statement
It is possible to append to the value of an environment variables with the following statement.

(satons){ o

When this statement is executed, the environment variable whose name the left hand expression evaluates
to will have its value appended by the value that the right hand expression list evaluates to. Evaluation is
anal ogous to the assign-append statement.

For example:
set env FRED += nurk;

7.3.3.5 Expressions
Many defi nitions make reference to the expr, elist and exprs nontermina symbols. These are defi ned as
follows.

Theelistisalist of at least one expression,

elist <\[ex—prl>

R

whereas the exprsisalist of zero or more expressions.

An expression is composed of words, variable references, function invocations, or concatenation of
expressions. The concatenation is implied by abutting the two parts of the expression together, e.g.:

exprs
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“[ f red] >t hi ng" isanindirection on fred concatenated with the literal word ">t hi ng".

expr

word

(D~ s (1)
_oer ety eor |

When an [elist] expression is evaluated, the elist is evaluated fi rst. If the result is a single word, then a
variable of that name is searched for. If found the value of an expression of this form is the value of the
variable.

If thereis no variable of the given name, or the elist evaluated to more than one word, the fi rst word is taken
to be abuilt-in function name. If thereis no function of this nameit isan error.

The cat operator works as one would expect, joining the last word of the left expression and the fi rst word
of the right expression together, and otherwise leaving the order of the expressions alone. One usually uses
the trivial case of single word expressions. For more complex concatenations, see the [catenate] and [join]
built-in functions.

7.3.4 Recipes
A number of forms of statement are concerned with telling cook how to cook things. There are three
forms, the explicit recipe, the implicit recipe, and the ingredients recipe.

7.3.5 The Explicit Recipe Statement
The explicit recipe has the form

stmt elist exprs H fegs H gate H cstmt H use ’%

The target(s) of the recipe are to the left of the colon, and the ingredients, if any, are to the right. The
statements, usually commands, which are to be performed to (re)construct the target(s) are contained in the
compound statement. The expressions are only evaluated into words when the recipe is executed. Recipe
bodies may have local variables.

For example:
program [ programobj]
{
/* use [need] rather than [programobj] in case
there are additional ingredients recipes
(see below). */
cc -0 program [ need];
}

The target expressions and recipe flgs are evaluated when the recipe is instantiated. The ingredients
expressions and the recipe gate are evaluated at graph building time. The body and use statements are
executed at graph walking time.

The recipes aso take a ‘“host-binding’” attribute. See the chapter on Cooking in Parallel for how this is
attribute is written and used. If the host binding flg is given, it is aways used, even when not cooking in
parallel. If it is not given and you are cooking in parallel, it will default to the contents of the
[parallel_hosts] variable.

7.3.5.1 Recipe Flags
The flags are defi ned as follows.
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flgs

(set )= exprs

Recipe flags are evaluated when the recipe targets are evaluated. At thistime, none of the [target], [targets],
[need] or [younger] variables are set, and neither are any of the pattern matches (%, %1, etc) available.

A number of flags may be used

clearstat The last-modifi ed time of the fi les named in executed commands will be removed from
the last-modifi ed time cache. Thisis essential for commands such as rm(1) and mv(1).

noclearstat Do not clear entries from the last-modifi ed time cache. Thisisusually the defaullt.

default If no targets are specifi ed on the command line, the fi rst recipe with the default flag will

be used. Not meaningful for implicit recipes.

nodefault If no targets are specifi ed on the command line, and there are no recipes with the default
fleg set, the first recipe without the nodefault fleg will be used. Not meaningful for
implicit recipes.

errok Exit status from commands will be ignored.

noerrok If the noerrok flag is specifi ed, the commands within the actions bound to the recipe must
always be successful. Thisisusualy the default.

fi ngerprint File fi ngerprints are used to supplement last-modifi ed time information about fi les, which
is how cook determines if afi le is out-of-date and needs to be cooked. If afile appearsto
have changed, from the last-modified time, it is fi ngerprinted, and the fi ngerprint
compared with what it was in the past. The fi le has changed if and only if the fi ngerprint
has also changed. A cryptographically strong hash is used, so the chance of afile edit
producing an identical fi ngerprint is less than 1 in 2**200. Fingerprinting is disabled by
defaullt.

nofi ngerprint Do not usefi le fi ngerprinting. Thisisusualy the default.
forced If the forced flag is specifi ed, the actions bound to the recipe will always be evaluated.

noforced If the noforced flg is specifi ed, the actions bound to the recipe will be evaluated when
therecipeislogically out-of-date. Thisis usually the default.

gate-after-ingredients This flags causes the recipe gate to be evaluated after the ingredients have been
evaluated and determined to be cookable. Thisisusualy the default.

gate-before-ingredients This flag causes the recipe gate to be applied before the ingredients are evaluated
and determined to be cookable. Thisisuseful if the ingredients evaluation itself needs to
be conditional.

implicit-ingredients
This flag may be used to specify that a recipe’s ingredients may be satisfi ed by implicit
recipes. Thisis usually the default.

no-implicit-ingredients
This feg may be used to specify that a recipe's ingredients may not be satisfi ed by
implicit recipes; this is of most use with utilities such as RCS where the recipe writer
knows that the ingredients cannot be constructed.

include-cooked-warning This flag may be used to enable warnings when the relationship between a target
and a derived ingredient appears only in a derived cookbook. Thisis usualy the default.
This flag is only meaningful at the cookbook level, it is not meaningful for individial
recipes or commands.
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no-include-cooked-warning This flag may be used to disable warnings when the relationship between a
target and a derived ingredient appears only in a derived cookbook. This flg is only
meaningful at the cookbook level, it is not meaningful for individia recipes or
commands.

ingredients-fi ngerprint This fleg may be used to cause recipes to re-trigger when their ingredients list
chages in any way. This is especialy useful, for example, in causing libraries to be
rebuilt when a content source fi le is removed.

no-ingredients-fi ngerprint Cancel any active ingredients-fi ngerprint setting.
match-mode-cook Use native Cook pattern matching.

match-mode-regex Use POSIX regular expression pattern matching.

meter If the meter flag is specifi ed, a summary of the CPU usage by the commands within this
recipe will be printed after each command. The silent options override this option.

nometer Do not meter commands. Thisisusually the default.

mkdir If the mkdir flag is specifi ed, the directories of any targets will be created before the
actions bound to the recipe are eval uated.

nomkdir If the nomkdir flag is specifi ed, the directories of any targets will need to be created by
the actions bound to therecipe. Thisisusually the default.

precious If the precious flag is specifi ed, if the actions bound to the recipe fail, the targets of the
recipe will not be deleted.

noprecious If the noprecious flg is specifi ed, if the actions bound to the recipe fail, the targets of the
recipe will be deleted. This is usualy the default, so that erroneous targets will be re-
cooked.

recurse If this flag is specifi ed, recipes will recurse upon themselves if one of their ingredients
matches one of their targets. This can cause problems, and so it is not the default.

norecurse If this flag is specifi ed, the recipe will not recurse if one of its ingredients matches one of
itstargets. Thisisthe default.

silent If the silent flag is specifi ed, the commands within the actions bound to the recipe will not
be echoed.

nosilent Commands will be echoed. Thisisusually the default.

stripdot This option causes cook to remove leading "./" prefi xes from fi lenames. This is usually
the default.

nostripdot This option causes cook to leave leading "./" prefi xes on fi lenames.

tell-position This option causes the fi lename and line number to be printed when echoing commands

just before they are executed, in addition to the command itself.

no-tell-position  This option supresses the printing of the fi lename and line humber when echoing
commands just before they are executed. Thisisusually the default.

time-adjust This option causes cook to check the last-modifi ed time of the targets of recipes, and
adjust them if necessary, to make sure they are consistent with (younger than) the last-
modifi ed times of the ingredients. This usually adjusts the fi le time into the (near) future.
A warning message will be printed, telling you how many seconds the fi le was adjusted.
This results in more system calls, and can slow things down on some systems?.

6. This fleg was once named the *‘update” fbg. The name was changed to more closely refect its function. The old name
continues to work.
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no-time-adjust Do not adjust the fi le last-modifi ed times after performing the body of arecipe. Thisis
usually the default.

time-adjust-back This option causes cook to force the last-modifi ed time of the targets of recipes to be
exactly one (1) second younger than their youngest ingredient. This usualy adjusts the
fi le time into the (recent) past. A warning message will be printed, telling you how many
seconds the fi le was adjusted. This results in more system calls, and can slow things
down on some systems. This is primarily useful when some later process is going to
compress fi le modifi cation times; this provides smarter compression.

unlink If the unlink flag is specifi ed, of any targets will be unlinked before the actions bound to
the recipe are performed.

nounlink If the nounlink flg is specifi ed, the recipe targets are not removed before the actions
bound to the recipe are performed. Thisis usually the default.

Each flag may also be specifi ed in the negative, by adding a "no" prefi x, to override any existing positive
default setting. There is a strict precedence defi ned for the various levels of flag setting, see the end of the
"How Cook Works" chapter for details.

7.3.5.2 Recipe Gate
Each recipe may have a gate. The gate is away of specifying a conditional recipe; if the condition is not
true, the recipeis not used. The condition isin addition to the condition that the ingredients are cookable.

gate

T

For example:
program [ program obj]
if [not [in horrible.o [programobj]]]

{

}

7.3.5.3 Then Clause
There are times when it is necessary to know that a recipe has been applied, but because the recipe was up-

to-date, the recipe body was not run.
\96 he nH cstmt

The then-clause is run every time the recipe is applied, even if the recipe is up-to-date. It will be run after
the recipe body, if the recipe body isrun. All of the usual percent (%) substitutions and automatic variables
will apply. Recipe then-clauses may have local variables.

cc -0 program [ programobj];

use

For example:
program [ program obj]

{

cc -0 program [ programobj];

install-set += program
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7.3.5.4 Double Colon

Most cookbooks are constructed so that if cook finds a suitable recipe for the target it is currently
constructing, it will apply the recipe and then conclude that it has fi nished constructing the target. In some
rare cases you will want cook to keep going after applying arecipe. To specify this use a ** double colon”

construction:

stmt elist exprs H fegs H gate H cstmt H use ’%

This operates like a normal explicit recipe, but cook will continue on looking for recipes after applying this
one. As soon as an applicable *‘single colon” recipe is found and applied, cook will conclude that it has
fi nished constructing the target.

For example:
all:: prograns
{ [print "all prograns done"];
‘}all:: l'ibraries
i [print "all libraries done"];

7.3.6 The Implicit Recipe Statement
Implicit recipes are distinguished from explicit recipes in that and implicit recipe has a target with a’ %’
character init.

7.3.6.1 Simple Form

In general the user will rarely need to use the implicit recipe form, as there are a huge range of implicit
recipes aready defi ned in the system default recipes.

An example of thisrecipeformis
% % gz
{
gzcat %gz > %

This recipe tells cook how to use the gzcat (1) program.

7.3.6.2 Complex Form

The implicit recipe recipe has a second form where there are two sets of ingredients, separated by another

colon. In this form, the ingredients specified in the first ingredients list are used to determine the
applicability of the recipe; if these are al constructible then the recipe will be applied, if any are not

constructible then the recipe will not be applied. If the recipe is applied, the ingredients specifi ed in the
second ingredients list are required to be constructible. The the second ingredients list section is known as

the forced ingredients section.

Note: if you want the fi rst ingredients list to be empty you must separate the two colons with a space,
otherwise cookwill think thisisa‘* double colon” recipe.

An example of thisisthe C recipe
% o0: %c: [collect c_incl -api %c]

{

}
Thisrecipeis applied if the %.c fi e can be constructed, and is not applied if it cannot be constructed. The

include dependencies are only expressed if the recipe is going to be applied; but if they are expressed, they
must be constructible. This means that absent include fi les generate an error’.

cc -¢ %oc;
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The naive form of this recipe
% o0: %c [collect c_incl -api %c]
{

cc -¢c %oc;

will attempt to apply the c_incl command before the %.c fi le is guaranteed to exist. This is because the
exprs2 is performed after the exprsl all exist (because they are constructible, they have been constructed).
In this naive form, absent include fi les result in the recipe not being applied.

7.3.6.3 Double Colon

Just as explicit recipes have a** double colon™™ form, so do both types of implicit recipes. The semantics are
identical, with cook looking for more than one applicable implicit recipe, but stopping if it fi nds an
applicable **single colon” implicit recipe.

As stated earlier in this manual, cook fi rst scans for explicit recipes before scanning for implicit recipes. 1f
an explicit recipe has been applied, cook will not also look for applicable implicit recipes, even if al the
applicable explicit recipes were double colon recipes.

7.3.7 The Ingredients Recipe Statement
The ingredients recipe has the form

stmt eist exprs H flegs H gate W

The target(s) of the recipe are to the left of the colon, and the prerequisites are to the right. There are no
statements to perform to cook the targets of this recipe, it is simply supplementary to any other recipe,
usually an implicit recipe.

For example:
program bat man. o robin. o;

The right-hand-side expressions are only evaluated into words when the recipe is instantiated.
Ingredients recipes are usually explicit, but it is also valid to use implicit ingredients recipes.

For example:
sonme- % program % o;

7.3.8 The Cascade Recipe Statement
The cascade recipe statement has the form

(caocade o @i |+ =)-f el |

This recipe specifi es on its right-hand-side additional ingredients for any recipe which has ingredients
mentioned on the |eft-hand-side of this cascade recipe.

stmt

Unlike al other recipe forms, both the left-hand-side and the right-hand-side are evaluated when the recipe
isinstantiated.

For example:
cascade batman.c = robin. h;
cascade sonelib.a = sone-deeper-lib. a;

7.3.9 Commands
Commands may take several formsin cook. They al have one thing in common; they execute a command.

7. This is not the recommended way of determining C include dependencies, see the *“Include Dependencies’ chapter for more
information.
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7.3.10 The Simple Command Statement
The simplest command form is

stmt T o :
When executed, the elist is evaluated into a word list and used as a command to be passed to the operating

system. On UNIX this usually means that a shell isinvoked to run the command, unless the string contains
no shell meta-characters.

The flags are those which may be specifi ed in the explicit recipe statement. They have a higher precedence
than either the set statement or the recipe flags.

Some characters in commands are special both to the shell and to cook. You will need to quote or escape
these characters. Each command is executed in a separate process, so the cd command will not work, you
will need to combine it with the relevant commands, not forgetting to escape the semicolon (; ) characters.

When Cook needs to invoke a shell to execute a command, it uses the shell named in the SHELL
environment variable. If the cookbook isto be used by avariety of users, each with a different shell setting,
it may be useful to add a

setenv SHELL = /bin/sh;
line at the top of your cookbook.

It is also important to note that unless the errok flag has been specifi ed, the shell will be given the -e
option, which will cause it to exit immediately after the first command
which returns a non-zero exit status. This can be inportant when
conmmands in the .profile or .bashrc (or simlar) file fails.

7.3.11 The Data Command Statement
For programs which require stdin to be supplied by cook to perform their functions, the data command
statement has been provided.

stmt ﬁ’ dlist H fbgs WdataH expr F@ataendH

In this form, the expr is evaluated and used as input to the command. Between the data and dataend
keywords the defi nition of the special symbols and whitespace change. There are only two specia
symbols, [ and ], to allow functions and variable references to appear in the expression. In addition,
whitespace ceases to have its usual specialness; it is handed to the command, instead.

For those of you familiar with writing shell scripts, this is analogous to here documents. It alows you to
create an input fi le without creating an explicit temporary file. It aso alows you to create fi les that you
could not create using echo redirected into the fi |2,

The data keyword must be the last on aline, whitespace after the data keyword up to and including end-of-
line, will not be given to the command.

The dataend keyword must appear alone on a line, optionally surrounded by whitespace; if it is not alone,
it is not adataendkeyword and will not terminate the expression.

An example of this may be useful.
fusr/fred/% %

{

dat a
cp % /usr/fred/ %
dat aend

}

newgrp fred;

8. For example, Windows NT has aludicrously small command line length limit.
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The newgrp(1) command is used to change the default group of a process, and then throw a shell; so the
“cp”’ is executed by this sub-shell when it reads its standard input. |f the directory /usr/fred has read-only
permissions for others, and group write permissions, and belonged to group fred, and you were a member
of group fred, the above implicit recipe could be used to copy thefi le.

Here is an example of how to cope with stupidly short NT command lines:
% LIB: [%obj]

{
cat > %contents;

data

[unsplit "\n" [unix-to-dos [need]]]

dat aend
link -lib "/out:"[unix-to-dos [target]] @& contents;
rm % cont ent s;

}

The ** @something” means the linker should read fi le names from the something fi le.

This technique will also work with Unix if you have more then 5SMB of command line arguments and the
program is written to have an option something like this (many have a-f option).

7.3.12 The Set Statement
It is possible to override the defaults used by cook or even those specifi ed by the COOK environment
variable, by using the set statement.

stmt

The flag values are those mentioned in the flags clause of the explicit recipe statement. Many command-
line options have equivalent fag settings. Thereisno *‘unset” statement, to restore the default settings, but
it is possible to set fags the other way, by adding or removing the *‘no’”’ prefi x.

To set flegs for individual recipes, use the flags clause of the recipe statements.

To set flegs for individual commands, use the flags clause of the command statements.

7.3.12.1 Examples
Fingerprinting is not used by default, because it can cause a few surprises, and takes a little more CPU. To
enable fi ngerprinting for you project, place the statement

set fingerprint;
somewhere near the start of your Howto.cook file. The -No_FingerPrint command line option can still
override this, but the default behavior will be to use fi ngerprints.

To prevent echoing of commands as they are executed, place

set silent;
somewhere in your Howto.cook file. The -NoSilent command line option can still override this, but the
default behavior will be not to echo commands.

7.3.13 The Fail Statement
Cook can be forced to think that a recipe has failed by the uses of the fail statement.

stmt Y ;
Thisis hugely useful when programs do not return a useful exit status, but do fail. If they have printed an
error message, but not produced the output fi le, you could use the Fail statement without arguments:

fred: other stuff
set unlink
{

brai n-dead [need] -0 [target];
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if [not [exists [target]]] then
fail;

}

If you give the Fail statement any arguments, they will be printed as an error message before the recipe
fals:
fred: other stuff
set unlink

{
brai n-dead [need] -0 [target];
if [not [exists [target]]] then
fail Did not produce [target] file.;
}

7.3.14 The If Statement
The if statement has one of two forms.

%(Stmt : )% expr ’9@ henH stmt }
leCelseH stmt

In nested if statements, the elsewill bind to the closest else-lessif. An expression isfalseif and only if all
of itswords are null or it has no words.

Note that one or both of the subordinate statements may be compound statements, should you need to say
something more complex than a single statement.

7.3.15 The Loop and Loopend Statements
Looping is provided for in cook by the generic infi nite loop construct defi ned bel ow.

stmt g \
/\I oopH stmt |

A facility is provided to break out of aloop at any point.

stmt .
>( | oopstop »>{ ; )

The statement following the loop directive is executed repeatedly forever. The loopstop statement is only
semantically valid within the scope of aloop statement.

Here is an example of how to use the loop statement:
dirs =abc d;

src = ;
tnp = [dirs];
| oop
{

tnmp_dir = [head [tnp]];

if [not [tnp_dir]] then

| oopst op;

tnp = [tail [tnp]];

src = [src] [glob [tmp_dir]"/*.c"];
}

Thereisalso a‘“for each” loop variant, allowing a more terse expression of exactly the same thing
dirs =abc d;
src = ;
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loop tnp _dir = [dirs]
{

}

You can use loopstop within such aloop. Note that the loop body must be a compound statement.

7.3.16 Functions
It is possible to defi ne your own functions.

7.3.16.1 Function Definition
User-defi ned functions are specifi ed using something similar to an assignment.

function Nz :

Functions must be defi ned before they are used.

src = [src] [glob [tnp_dir]"/*.c"];

You need to make sure you do not re-defi ne a built-in-function as this may have dire conseguences.

7.3.16.2 The Return Statement

You return values from a function by using the return statement:

stmt {r etur I’IH exprs ’%@

Note that return statements are not meaningful outside afunction defi nition.

7.3.16.3 Function Arguments

The arguments to the function are passed in the ““arg”’ variable. Each argument is also separately defi ned in
the “@1" to “@9" variables for direct access. (If there are more than 9, you will need to use ““‘[word n
[arg]]”" for argument 10 and later). These variables are unique for each function invocation, even if they are
nested.

You canusethe " @1" to @9 variables aslocal variables if you have no need of their values.

All of these special names are thread safe and recursion safe. Every function invokation receives its own
set of them.

7.3.16.4 Example
An example of afunction defi nitionisa* capitalize”” function:
function capitalize =

{
a =;
|l oop @ = [downcase [arg]]
{
@ += [upcase [substr 1 1 [@]]][substr 2 99 [@]];
}
return [@];

This function capitalizes the fi rst letter of each of its arguments.

User-defi ned functions are invoked in the same way a built-in functions.
host = [os node];
Host = [capitalize [host]];

See the ““Function Library” section for additional function examples which are distributed with Cook.
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7.3.16.5 Function Call Statement
User defi ned functions may be invoked in the same way as built-in functions, but they may also be invoked
in the same way as commands, providing aform of subroutine.

stmt Vs : - :
kfunctl onH elist ’9@
If the function return value is not zero, it is considered to fail, just as a command would fail. The

commonest use of thisisto invoke the built-in print function for debugging cookbooks.
function print [ _FILE ] [__LINE ] hello [getenv USER];

These function calls may be used in recipe bodies, or in the general cookbook.

7.3.16.6 Local Variables
Functions can have local variables simply by using the word | ocal on the left-hand-side of the
assignment. Care needs to be taken with the | oop statement and the += assignment, as the variable needs
to be established asalocal variable fi rst.

function capitalize =

{
local result = ;
local tnp = ;
|l oop tnmp = [downcase [arg]]
{
result += [upcase [substr 1 1 [tnp]]][substr 2 99 [tnp]];
}
return [result];
}

Functions may have as many local variables as they like.

Local variables are reentrant. You can write recursive functions, and each invocation of the function has an
independent set of local variables.

Local variables are thread-safe. You can use the same user-defi ned function in two parallel threads, and
their local variables are completely independent.

Thearg” and " @1" to“ @9 variables are implicitly local.
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8. Built-In Functions
This chapter defi nes each of the built-in functions of cook.

A built-in function isinvoked by using an expression of the form
[ func-name arg arg ...]
in most places where aliteral word isvalid.

8.1 addpre(Ex

The addprefi x function is used to add a prefi x to a list or words. This function requires at least one
argument. The fi rst argument is a prefi x to be added to the second and subsequent arguments.

8.1.1 See Also
addsuffi x, patsubst, prepost, subst

8.2 addsufCEx

The addsuffi x function is used to add a suffix to a list or words. This function requires at least one
argument. The fi rst argument is a suffi x to be added to the second and subsequent arguments.

8.2.1 See Also
addprefi x, patsubst, prepost, subst

8.3 and

This function requires at least two arguments, upon which it forms a logical conjunction. The value
returned is"1" (true) if none of the arguments are"" (false), otherwise "" (false) is returned.

8.3.1 Example

The following cookbook fragment shows how to use the [and] function in conditional recipes.
#if [and [defined change] [defined baseline]]
...do something...
#endi f

This fragment will only do something if both the change and baseline variables are defi ned.

8.3.2 Caveat
This function is rather clumsy, and probably needs to be replaced by a better syntax within the cokbook
grammar itself.

This function does not short-circuit evaluation.

8.3.3 See Also

or, not
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8.4 basename

The basename treats each argument as fi lenames, and extracts al but the suffi x of each fi lename. If the
fi lename contains a period, the basename is everything up to (but not including) the period. Otherwise, the
basename is the entire fi lename.

Please note: this is not the same behavior as the Unix basename(l) utility. For this, [ basenane
[notdir args]] or[fronto %9% c %% args] may be more appropriate.

8.4.1 Example
Expression Result
[basename foo.c] foo
[basename foo/bar.c] foo/bar
[basename baz] baz
[basename foo/bar/baz]  foo/bar/baz

8.4.2 See Also

addsuffi x, dirname, entryname, fromto, notdir, suffi x

8.4.3 Caveat

This function is almost nothing like the Unix command of the same name. It operates in this manner for
compatibility with other packages.

8.5 cando

This function is used to test whether Cook knows how to cook the given targets. It returns al of the
arguments for which derivations can be found, or nothing if none can.

8.5.1 Caveat
Thiswill use as much of the cookbook as has been read in up to the point where this function is used. This
can mean that crucial recipes have yet to be parsed and instantiated.

8.5.2 See Also
cook, uptodate

8.6 catenate

This function requires zero or more arguments. If no arguments are supplied, the result is an empty word
list. If one or more arguments are supplied, the result is a word list of one word being the catenation of all
of the arguments.

8.6.1 Example
Expression Result
[catenate g a
[catenate ab] ab

[catenatea" " b] "ab"
Quotes used in the results for clarity.

8.6.2 See Also
split, unsplit, prepost, join
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8.7 collect_lines

The arguments are interpreted as a command to be passed to the operating system. The result is one "word"
for each line of the output of the command.

8.7.1 Example
To read each line of afi leinto avariable:
files = [collect lines cat file];
Spaces and tabs in the input lines will be preserved in the "words" of the result.

8.7.2 See Also
collect, execute, glob, read, read lines, write

8.7.3 Caveat
You will probably get better performance using the #i ncl ude- cooked directive, and a recipe to create
theincluded fi le.

8.8 collect

The arguments are interpreted as a command to be passed to the operating system. The result is one word
for each white-space separated word of the output of the command.

The command will not be echoed unless the -No_Silent option is specifi ed on the command line.

8.8.1 Example
Read the date and time and assign it to avariable:
now = [col |l ect date];
Do not use the collect function to expand afi lename wildcard, used the [glob] function instead.

8.8.2 See Also
collect_lines, execute, glob, read, read lines, write

8.8.3 Also Known As
shell

8.9 cook

This function requires one or more arguments, fi lenames to be tested to see if they are up-to-date, and be
brought up-to-date if they are not. The result are true ("1") if the fi les are (now) up-to-date, or false ("") if
they could not be built.

8.9.1 Caveat
This will use as much of the cookbook as has been read in up to the point where this function is used. This
can mean that crucial recipes have yet to be parsed and instantiated.

This function works one argument at atime. Thisis slower than the main cookbook, which will pursue all
targets simultaneously.

8.9.2 See Also
cando, uptodate
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8.10 count

This function requires zero or more arguments. The result is a word list of one word containing the
(decimal) length of the argument word list.

8.10.1 Example

This cookbook fragment echoes the number of fi les, and then the name of the last fi le;
echo There are [count [files]] files.;
echo The last file is [word [count [files]] [files]].;

8.10.2 See Also
head, tail, word

8.10.3 Also Known As
words

8.11 de®ned

This function requires a single argument, the name of a variable to be tested for existence. It returns "1"
(true) if the named variableis defi ned and " (false) if it isnot.

8.11.1 Example
This function is most often seen in conditional portions of cookbooks:
if [defined baseline] then
cc_flags = [cc_flags] -1[baseline];

8.12 dirname

This function requires one or more arguments, the names of fi les which will have their directory parts
extracted.

8.12.1 Example

Expression Result
[dirname g ‘pwd’

[dirname a/b] a

[dirnamealb/c] alb
When the answer would be . (the current directory), the result is instead the absolute path of the current
directory. This alows repeated [dirname] applications to climb the directory tree, no matter where you
start. Seerelative_dirname for one which returns *‘.” instead.

8.12.2 See Also
basename, entryname, notdir, pathname, relative_dirname, suffi x

8.12.3 Also Known As
dir
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8.13 dir

This function reguires one or more arguments, the names of fi les which will have their directory parts
extracted.

8.13.1 Example

Expression  Result
[dir ] .

[dir a/b] a

[dir a/bl/c] alb

8.13.2 See Also
basename, entryname, notdir, pathname, relative_dirname, suffi x

8.13.3 Also Known As
dirname

8.14 dos-path

This function requires one or more arguments, which will be converted from a UNIX path into a DOS path.
Thisis of most use under Windows-NT, to convert Cook’s internal pathnames into DOS pathnames. (The
UNIX porting layer usually hidesthis from Cook.)

8.14.1 Example

Expression Result
[dos-path a/b/c] a\b\c
[dos-path //c/temp] c:\temp

[dos-path //server/stuff]  \\server\stuff

8.14.2 See Also
un-dos-path
8.15 downcase

This function requires one or more arguments, words to be forced into lower case.

8.15.1 Example

Expression Result
[downcase FOO] foo
[downcase Bar] bar
[downcase baz] baz

8.15.2 See Also
upcase
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8.16 entryname

This function requires one or more arguments, the names of fi les which will have their entry name parts
extracted.

8.16.1 Example

Expression Result
[entryname foo.c] foo.c
[entryname foo/bar.c]  bar.c
[entryname baz] baz

8.16.2 See Also
basename, dir, suffi x

8.16.3 Also Known As
notdir

8.17 execute

This function requires at least one argument, and executes the command given by the arguments. If the
executed command returns non-zero exit status the resulting valueis"" (false), otherwiseitis"1" (true).

The command will not be echoed unless the -No_Silent option is specifi ed on the command line.

8.17.1 Caveat
Thisfunction is not often required as its functionality is available in a more useful form as recipe bodies.

8.17.2 Example
To get access to awide range of Unix command, such as test(1), you can use this function in conditionals
if [not [test -d fubar]] then

{

rm-f fubar;
nkdi r fubar;

}

8.17.3 See Also
collect

8.18 exists

This function requires one argument, being the name of a fi le to test for existence. The resulting word list
is"" (false) if thefi le does not exist, and "1" (true) if the fi le does exist.

8.18.1 Example
To remove the target of arecipe before building it again:
% a: [%obj]

{
if [exists [target]] then
rm[target]
set clearstat;
[ar] gc [target] [%obj];
}

Note: you must use the clearstat, because otherwise cook’s "stat cache” will be incorrect.

This is only an example. It is better to perform this particular activity using the *unlink” fbg. See the
[fi nd_command] function, below, for an example.
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8.18.2 See Also
cando, fi nd_command, uptodate
8.19 exists-symlink

This function requires one argument, being the name of afileto test for existence. The test will not follow
symboalic links, so it may be used to test for the existence of symbalic links themselves. The resulting word
listis"" (false) if thefi le does not exist, and "1" (true) if the fi le does exist.

8.19.1 See Also
exists, readlink
8.20 expr

This function may be used to calculate simple integer arithmetic expressions. The numbers and the
operators are expected to each be a separate argument. The result is a string containing the value of the
evaluated expression.

8.20.1 Operators
The following operators are understood. They have the same precedence as the equivalent C operators.

Operator Associativity

) ®
1~ _ -
*/ % ®
+ - ®
<< >> ®
< <= > >= ®
== I= ®
& ®
- ®
| ®
&& ®
11 ®
’)- |

Please note that there is no short-circuit evaluation of the ?- or && or | | operators.

You may need to quote some of the operators, to insulate them from their usual Cook interpretation (colon
and equals charactersin particular).

Numbers may be given in decimal, octal (with a O prefi x), or hexadecimal (with a Ox prefi x). Theresult is
always decimal.

8.20.2 See Also
count

Peter Miller Page 54



Cook User Guide

8.21 ®lter out

This function requires one or more arguments. The first argument is a pattern, the second and later
arguments are strings to match against this pattern. The resulting wordlist contains those arguments which
did not match the pattern given as the fi rst argument.

8.21.1 Example

Expression Result

[fi Iter_out %.c a.c a.0] a.o
[fi lter_out %.ccacao] acao

8.21.2 Match Mode
This function is affected by the selected match mode. See the File Name Patterns chapter for details.

8.21.3 See Also
fi lter, stringset

8.22 ®lter

This function requires one or more arguments. The first argument is a pattern, the second and later
arguments are strings to match against this pattern. The resulting wordlist contains those arguments which
matched the pattern given as the fi rst argument.

8.22.1 Example

Expression Result

[fi Iter %.c a.c a.0] ac
[fi Iter %.cc a.c a0]

8.22.2 Match Mode
This function is affected by the selected match mode. See the File Name Patterns chapter for details.

8.22.3 See Also
fi lter_out, stringset

8.22.4 Also Known As
match_mask

8.23 ®nd_command

This function requires at least one argument, being the names of commands to search for in $PATH. The
resulting word list contains either " (false) or afully qualifi ed path name for each command given.

8.23.1 Example
Some systems require ranlib(1) to be run on archives, and some do not. Hereisasimple way to test:
ranlib = [find_commuand ranlib];

% a: [% obj]
set unlink

{
ar qc [target] [%o0bj];
if [ranlib] then
[ranlib] [target];
}
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8.23.2 See Also
cando, exists, uptodate

8.24 ®ndstring

The fi ndstring function is used to match a fi xed string against a set of strings. This function takes at |east
one argument. The fi rst argument is the fi xed string, the second and subsequent arguments are matched
against the fi rst. The result contains one word for each of the second and subsequent arguments, each will
either be the empty string (false) or the string to be matched, if a match was found.

8.24.1 Example

Expression Result
[fi ndstringaabc] a"""
[fi ndstring ab c]
Quotes are for clarity, to emphasize the empty strings. Because the empty string is "false”, this can be used
inanif statement:
if [findstring fish [sources]] then
sources = [sources] hook. c;

8.24.2 See Also
fi lter-out, match, match_mask, patsubst, stringset, subst

8.25 ®rstword

This function requires zero or more arguments. The wordlist returned is empty if there were no arguments,
or thefi rst argument if there were arguments.

8.25.1 Example
You can iterate along alist using the loop statement combined with the fi rstword and tail functions:
dirs =abc d

src = ;
tnp = [dirs];
| oop
{

tnmp_dir = [firstword [tnp]];

if [not [tnp_dir]] then

| oopst op;

tnp = [tail [tnp]];

src = [src] [glob [tnmp_dir]"/*.c"];
}

More effi cient ways exist to do this, this an example only.

8.25.2 See Also
count, glob, fromto, prepost, tail, word

8.25.3 Also Known As
head
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8.26 fromto

This function requires at least two arguments. Fromto gives the user access to the pattern transformations
available to cook The fi rst argument is the "from" form, the second argument is the "to" form. All other
arguments are mapped from one to the other.

8.26.1 Example

Given alist of C sourcefi les, generate alist of object fi les asfollows:
obj = [fromo %c %o [src]];

8.26.2 See Also
fi Iter, fi lter_out, subst

See the pattern matching chapter for more information about patterns.

8.26.3 Match Mode
This function is affected by the selected match mode. See the File Name Patterns chapter for details.

8.26.4 Also Known As
patsubst

8.27 getenv

Each argument is treated as the name of an environment variable. The result is the value of each argument
variable, or "" if it does not exist (consistent with command shell behaviour).

8.27.1 Example
To read the value of the TERM environment variable:
term= [getenv TERM;

Values of variables are not automagically set from the environment, you must set each one explicitly:
cc = [getenv CC];
if [not [cc]] then
cc = gcc;

8.27.2 See Also
fi nd_command, home

8.28 glob

Each argument is treated as a sh(1) fi le name pattern, and expanded accordingly. The resulting list of
fi lenames is sorted lexicographically.

You may need to quote the pattern, to protect square brackets from the meaning cook attaches to them.

Note: The character sequence / * is a comment introducer, and is a frequent source of problems when
combined with the glob function. Remember to quote glob arguments which need this character sequence.
See the [head] function, below, for an example of this.

8.28.1 Example
To fi nd the sources in the current directory:
src [glob *.c];
obj [fromo %c %o [src]];

8.28.2 See Also
fi Iter, fi Iter_out, shell

8.28.3 Also Known As
wildcard

Peter Miller Page 57



Cook User Guide

8.29 head

This function requires zero or more arguments. The wordlist returned is empty if there were no arguments,
or thefi rst argument if there were arguments.

8.29.1 Example
You can iterate along a list using the loop statement combined with the head and tail functions:
dirs =abc d;

src = ;
tnp = [dirs];
| oop
{

tnmp_dir = [head [tnp]];

if [not [tnp_dir]] then

| oopst op;

tnp = [tail [tnp]];

src = [src] [glob [tnmp_dir]"/*.c"];
}

More effi cient ways exist to do this, this an example only.

8.29.2 See Also
count, glob, fromto, prepost, tail, word

8.29.3 Also Known As
fi rstword

8.30 home

The home function is used to fi nd the home directory of the named users. You may name more than one
user. If no users are named, it returns the home directory of the current user.

8.31 if

This function requires one or more arguments, the arguments before the "then" word are used as a
condition. If the condition is true the words between the "then" word and the "else" word are the resullt,
otherwise the words after the "else" word are the value. The "else" clause is optional. There is no way to
escape the "then" and "else" words.

8.31.1 Example
Here is an example of the “'if”” function. Please note that **'if”’, ‘““then” and “‘else” are reserved words, so
you need to quote them before they will be recognised on the function context.
% % obj
set ["if" [defined all_shallow] "then" shall ow
{

}

8.31.2 Caveat
It is often clearer to use the if statement than this function.

[cc] -o [target] [%oobj];

The recipe flgs are evaluated at the same time as the recipe targets. None of the [target], [targets], [need],
[younger] variables or pattern matches (%, %1, etc) are set at thistime.
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8.32 In

This function requires one or more arguments. The wordlist returned is a single word: the index of the
matching word (1 based) if the fi rst argument is equal to any of the later ones; or "" (false) if not.

This function can also be used for equality testing, just use asingle element in the set.

Because it returns the index, the return valus can be used with the [word] or [words] functions.

8.32.1 Example
Frequently seen in conditional parts of recipes.
% [%.o0bj]

{
[cc] -o [target] [%obj];
if [in[target] [private]] then
chnmod og-rwx [target];
}

8.32.2 See Also
stringset, word, words

8.33 interior_®les

This function requires zero arguments. The result is the list of fi les which are interior to the dependency
graph. (Fileswhich are constructed by arecipe.) Thisfunction isonly meaningful within arecipe body.

8.33.1 See Also
leaf_fi lesfunction, graph_interior_fi le variable, graph_interior_pattern variable
8.34 join

The join function is used to join two sets of strings together, element by element. The argument list must
contain an even number of arguments, with the fi rst half joined pair-wise with the last half. There is no
marker of any kind between the lists, so the user needs to ensure they are both the same length.

8.34.1 Example

Expression Result

[[oinabcd] achd
[joinab] ab

8.34.2 See Also
basename, catenate, suffi x
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8.35 leaf ®les

This function requires zero arguments. The result is the list of fi les which are leaves of the dependency
graph. (Files which are not constructed by a recipe.) This function is only meaningful within a recipe
body.

8.35.1 See Also
interior_fi les function, graph_leaf fi le variable, graph_leaf pattern variable

8.36 matches

This function requires one or more arguments. The first argument is a pattern, the second and later
arguments are strings to match against the pattern. The resulting wordlist contains "" (false) if did not
match and the 1-based list index (true) if it did.

The returned list index may be used in combination with the [words] function.

8.36.1 Example
This function may be used to test for strings which have a particular form:
if [matches %4CY% [version]] then
cc_flags = [cc_flags] - DDEBUG
If the version contains a Capital-C character, then turn on debugging.

8.36.2 Match Mode
This function is affected by the selected match mode. See the File Name Patterns chapter for details.

8.36.3 See Also
fi Iter, fi lter-out, words

8.37 match_mask

This function requires one or more arguments. The first argument is a pattern, the second and later
arguments are strings to match against this pattern. The resulting wordlist contains those arguments which
matched the pattern given asthe fi rst argument.

8.37.1 Example

Expression Result

[match_mask %.c a.c a.0] ac
[match_mask %.cc a.c a.0]

8.37.2 Match Mode
This function is affected by the selected match mode. See the File Name Patterns chapter for details.

8.37.3 See Also
fi lter-out, fi ndstring, stringset

8.37.4 Also Known As
fi lter
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8.38 mtime

This function requires one argument, the name of a fi le to fetch the last-modifi ed time of. The resulting
wordlist is"" (false) is the fi le does not exist, or a string containing a (sortable) representation of the date
and time the fi les were last modifi ed.

8.38.1 See Also
exists, mtime-seconds, sort_newest
8.39 mtime-seconds

This function requires one argument, the name of a fi le to fetch the last-modifi ed time of. The resulting
wordlist is"" (false) is the fi le does not exist, or a string containing number of seconds since the epoch that
the fi leswere last modifi ed. Thisis more useful than [mtime] for doing arithmetic on.

8.39.1 See Also
exists, expr, mtime, sort_newest

8.40 notdir

This function requires one or more arguments, the names of fi les which will have their entry name parts
extracted.

8.40.1 Example

Expression Result
[notdir foo.c] foo.c
[notdir foo/bar.c]  bar.c
[notdir baz] baz

8.40.2 See Also
basename, dirname, relative_dirname, suffi x

8.40.3 Also Known As
entryname

8.41 not

This function requires zero or more arguments, the value to be logically negated. It returns 1" (true) if all
of the arguments are "" (false), or there are no arguments; and returns "" (false) otherwise. This is
symmetric with the defi nition of true and false for if .

8.41.1 Example
Thisis often seen in recipes:
%/ 9%0%R. o: %/ YOWR. c
single-thread %.o0

{
if [not [exists [dirnane [target]]]] then
nkdir -p [dirnane [target]]
set clearstat;
[cc] [cc_flags] -1% 9%/ 992. c;
m/ 9%2.0 [target];
}

Note that "%®" matches zero or more whole fi lename portions, including the trailing slash. See the chapter
on pattern matching for more information.

Thisisan example only. The ““mkdir’”’ recipe flag creates the directory more effi ciently.

Peter Miller Page 61



Cook User Guide

8.41.2 See Also
and, or

8.42 operating_system

This function requires zero or more arguments. The resulting wordlist contains the values of various
attributes of the operating system, as named in the arguments. If no attributes are named, "system" is
assumed. Below isalist of attributes:

node The name of the computer cook is presently running on.

system The name of the operating system cook is presently being run under. For example: if you
were running on SunOS 4.1.3, thiswould return "SunQGS".

release The specifi ¢ release of operating system, within name, cook is presently being run under.
For example: if you were running on SunOS 4.1.3, thiswould return "4. 1. 3".

version Version information. For SunOS 4.1.3, this would return the kernel build number, for
other systemsit is often the kernel patch rel ease number.

machine The name of the hardware cook is presently running on. For example: If you were
running on SunOS 4.1.3 thiswould return "sun4" or similar.

This function may be abbreviated to "os".

8.42.1 Example
Thisfunction is usually used to determine the architecture (either system or machine):
arch=[ os system -[o0s rel ease]-[os machine];
if [matches SunGS-4. 1%-sund4% [arch]] then
arch = sun4,
else if [matches SunGCS-5.%-sund4% [arch]] then
arch = sun5;
else if [matches Sun0S-5.9%-i86pc [arch]] then
arch = sun5pc;
else if [matches ConvexOS-%-%2 [arch]] then
arch = convex;
el se
arch = unknown;

8.42.2 Caveat

This function is implemented using the uname(2) system call. Some systems do not implement this
correctly, and therefore this function is less useful than it should be, and needs the pattern match appropach
used above.

8.42.3 See Also
collect

8.42.4 Also Known As
oS
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8.43 options

This functions takes no arguments. The results is a complete list of cook options, exactly describing the
current options settings. Thisintended for use in constructing recursive cook invocations.

The option setting generated are a combination of the command line options used to invoke cook, the
contents of the COOK environment variable, the results of the **set” command and the various *‘ set”
clauses.

8.43.1 Example
Thetop level cookbook for arecursive project structure can be as follows:
%

{
dirlist = [dirname [glob ’*/Howto.cook’ ]];
| oop
{
dir = [head [dirlist]];
if [not [dir]] then
| oopst op;
dirlist = [tail [dirlist]];
cd [dir]\; cook [options] %
}
}
/*

* This recipe sets the default.
* |t doesn't actually do anything.
*/
all:;
Please note the % hiding on the end of the nested cook command, this is how the target is communicated to
the nested cook invocation.

8.43.2 Caveat

Recursive Cook is not recommended, because it segments the dependency graph and forces Cook to walk
the graph in (potentially) the wrong order. This introduces a number of signifi cant problems. A single top-
level cookbook is recommended.

8.43.3 See Also
The supplied “recursive’” cookbook does exactly this. In order to use it, you need a Howto.cook file
containing the singleline

#i ncl ude "recursive"
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8.44 or

This function requires at least two arguments, upon which it forms a logica disunction. The value
returned is"1" (true) if any one of the argumentsisnot "" (false), otherwise"" (false) is returned.

8.44.1 See Also
and, not
8.45 pathname

The function requires one or more arguments, being fi les names to be replaced with their full path names.

8.45.1 Example
Relative names are made absolute, and redundant slashes and dots are removed:
pwd = [ pat hnanme .];

8.45.2 See Also
basename, dirname, entryname

8.46 patsubst

This function requires at least two arguments. Patsubst gives the user access to the pattern transformations
available to cook The fi rst argument is the "from" form, the second argument is the "to" form. All other
arguments are mapped from one to the other.

8.46.1 Example
Given alist of C sourcefi les, generate alist of object fi les asfollows:
obj = [patsubst %c %o [src]];

8.46.2 Match Mode
This function is affected by the selected match mode. See the File Name Patterns chapter for details.

8.46.3 See Also
fi lter, fi Iter_out, subst

8.46.4 Also Known As
fromto
8.47 prepost

This function must have at least two arguments. The fi rst argument is a prefi x and the second argument isa
suffi x. The resulting word list is the third and later arguments each given the prefi x and suffi X as defi ned by
the fi rst and second arguments.

8.47.1 Example

Expression Result
[prepost sund/ .oab]  sund/a.o sund/b.o
[prepost -1 " . bl] -l -1bl

8.47.2 See Also
addprefi x, addsuffi x, patsubst, subst
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8.48 print

The arguments are printed as an informative message. The usual output wrapping is performed. The
function returns the empty list as a result.

This function is frequently use to debug cookbooks.

8.49 quote

Each argument is quoted by double quotes, with shell® special characters escaped as necessary.

8.49.1 See Also
collect, execute
8.50 read_lines

The argument is interpreted as the name of atext fi leto beread. The result is one word for each line of the
file.

8.50.1 Example
Read athe examplefi le and assign it to avariable:
exanpl e = [read_lines exanple];

8.50.2 See Also
collect, collect_lines, read, write

8.51 readlink

The arguments are assumed to be symbolic links, and their values are read. It is a fatal error if the fi les
named are not symbolic links.

8.51.1 See Also
collect, exists-symlink

8.52 read

The argument is interpreted as the name of a text fi le to be read. The result is one word for each white-
space separated word of thefi le.

8.52.1 Example
Read athe example fi le and assign it to avariable:
exanpl e = [read exanpl e];

8.52.2 See Also
collect, collect_lines, read_lines, write

9. See sh (1) and csh(1) for more information.
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8.53 relative_dirname

This function reguires one or more arguments, the names of fi les which will have their directory parts
extracted.

8.53.1 Example

Expression Result

[relative_dirname @

[relative_dirname a/b] a

[relative _dirnamealb/c] alb
See dirname if you want to climb the directory tree with repeated applications, relative dirname will
continue to return **.”” once the current directory is reached.

8.53.2 See Also
basename, dirname, entryname, notdir, pathname, suffi x

8.53.3 Also Known As
reldir

8.54 resolve

This builtin function is used to resolve fi le names when using the search _list variable to locate fi les. This
builtin function produces resolved fi le names as output. This is useful when taking partial copies of a
source to perform controlled updates. The targets of recipes are always cooked into the current directory.

8.54.1 Example
Thisfunction is used in cookbooks which use the search_list functionality:

search_list = . baseline;
%o %c
{
[cc] [cc_flags] [addprefix -1 [search _list]] [resolve %c];
}

The cookbooks distributed with Cook contain full support for thesear ch_| i st functionality. They area
good source of examples of how to write recipes which take this into account.

8.55 shell

The arguments are interpreted as a command to be passed to the operating system. The result is one word
for each white-space separated word of the output of the command.

The command will not be echoed unless the -No_Silent option is specifi ed on the command line.

8.55.1 Example
Read the date and time and assign it to avariable;
now = [shell date];
Do not use the shell function to expand a fi lename wildcard, used the [wildcard] function instead.

8.55.2 See Also
collect_lines, execute, wildcard

8.55.3 Also Known As
collect
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8.56 sort_newest

The arguments are sorted by fi le last-modifi ed time, youngest to oldest. File names are resolved fi rst (see
the resolve function, below). Absent fi leswill be sorted to the start of the list.

8.56.1 Example
Thisfunction is often used to "shorten the wait" when building large project, so that the fi le you edited most
recently is recompiled ailmost immediately:

src = [glob *.c];

obj = [sort_newest [fronto %c %o [src]]];

Thistrick does not always work as expected, and can take signifi cant time for little result.

8.56.2 See Also
fromto, glob, sort

8.57 sort

The arguments are sorted lexicographically.

Note: Duplicates are not removed. Use the stringset function if you want to do this.

8.57.1 See Also
sort_newest, stringset

8.58 split

The split function is used to split strings into multiple strings, given the separator. This function requires at
least one argument. The fi rst argument is the separator character, the second and subsequent arguments are
to be separated. Theresult isthe separated strings, each as a separate word.

8.58.1 Example

Expression Result

[split ":" "foo:bar:baz"]  foo bar baz
[split™ " "New York"] New York
Each of the wordsin the result is a separate string.

This can be useful in splitting an environment variable into separate words. For example:
path = [split ":" [getenv PATH];

8.58.2 See Also
unsplit, join, catenate, strip
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8.59 stringset

Logical operations are performed on sets of strings. These include conjunction (+) or implicit, disjunction
(*) and difference (-).

8.59.1 Example

Expression Result
[stringset ab g ab

[stringsetabc* g a
[stringset abc- g bc
[stringsetab-c+d] abd

The can be very useful in constructing lists of sourcefi les:
src = [stringset [glob "*.[cyl]" ] - y.tab.c lex.yy.c];

8.59.2 See Also
fi lter, fi Iter_out, glob, in, patsubst, subst
8.60 stripdot

The stripdot function is used to remove leading **. \ " directories from each of the path name arguments.

8.60.1 Example

Expression Result
[stripdot ./foo.c] foo.c
[stripdot bar.0] bar.o

[stripdot /fubar]  /fubar

8.60.2 See Also
set stripdot

8.61 strip

The strip function is used to remove leading and trailing white space from words. Internal sequences of
white space are replaced by a single space.

8.61.1 Example

Expression Result
[grip L) Il.r()O nn barll] nn foo bar
[strip " really big "] "redlly big"

Quotes are used herefor clarity, and are not present in the internal representation of strings.

8.61.2 See Also
split
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8.62 substr

The substr function is used to perform substring extracton. The fi rst argument is the starting position in the
string, starting from one. The second argument is the number of characters to extract. Thirst and
subsequent arguments will be processed to extract sub-strings.

8.62.1 Example
Expression Result

[substr 1 1 Peter] P
[substr 399 Miller]  ller

8.62.2 See Also
subst, patsubst

8.63 subst

The subst function is used to perform string substitutions on its arguments. This function requires at least
two arguments. The fi rst argument is the "from" string, the second argument is the "to" string. All
occurreneces of "from™" are replaced with "to" in the third and subsequent arguments.

8.63.1 Example
Thisisalitteral replacement, not a pattern replacement:

Expression Result
[subst buffalo cress water.buffalo]  water.cress
[subst .c .o test.] test.o
[subst .c .0 stat.cache.c] stat.oache.o

Note that last case: it is not selective.

8.63.2 See Also
fi lter, fi Iter_out, patsubst

8.64 suf®x

The suffi x function treats each argument as a fi lename, and extracts the suffi x from each. If the fi lename
contains a period, the suffi x is everything starting with the last period. Otherwise, the suffi x is the empty
string (as opposed to nothing at al).

8.64.1 Example

Expression Result
[suffi x a.c foo b.y] c"y
[suffi x stat.cache.c] .c
[suffi x .eric]

Quotes are used herefor clarity, and are not present in the internal representation of strings.

The suffi x functions in this way to allow sensible results when using the join function to re-unite fi lenames
dismembered by the basename and suffi x functions.

8.64.2 See Also
basename, dirname, entryname, join, patsubst
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8.65 talil

This function requires zero or more arguments. The word list returned will be empty if there is less than
two arguments, otherwise it will consist of the second and later arguments.

8.65.1 See Also
count, head, word

8.66 un-dos-path

This function requires one or more arguments, which will be converted from a DOS path into a UNIX path.
Thisis of most use under Windows-NT, to convert DOS pathnames into Cook’s internal pathnames. (The
UNIX porting layer usually hidesthis from Cook.)

8.66.1 Example

Expression Result
[un-dos-path a\b\c] alblc
[un-dos-path c:\temp] [lcltemp

[un-dos-path \\server\stuff]  //server/stuff

8.66.2 See Also
dos-path

8.67 unsplit

The unsplit function is used to glue strings together, using the specifi ed glue. The fi rst argument is the text
to go between each of the second and subsequent arguments.

8.67.1 Example

Expression Result
[unsplit ":" onetwo three]  "oneitwo:three"
[unsplit " " four fi ve six] "four fi ve six"

The quotes are necessary to isolate characters such as colon and space which cook would normally treat
differently.

8.67.2 See Also
catenate, prepost, split
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8.68 upcase

This function requires one or more arguments, words to be forced into upper case.

8.68.1 Example

Expression Result
[upcase FOO] FOO
[upcase Bar] BAR
[upcase baz] BAZ

8.68.2 See Also
downcase

8.69 uptodate

This function may be used to determine if fi les are up-to-date. It returns aword list containing the names of
the up-to-date fi les, or empty if none of them are up-to-date. They are not brought up to date if they are not
already. Thisfunction requires one or more arguments.

8.69.1 Caveat
This will use as much of the cookbook as has been read in up to the point where this function isused. This
can mean that crucial recipes have yet to be parsed and instanciated.

8.69.2 See Also
cando, cook

8.70 wildcard

Each argument is treated as a sh(1) fi le name pattern, and expanded accordingly. The resulting list of
fi lenames is sorted lexicographically.

You may need to quote the pattern, to protect square brackets from the meaning cook attaches to them.

Note: The character sequence / * is a comment introducer, and is a frequent source of problems when
combined with the wildcard function. Remember to quote wildcard arguments which need this character
sequence.

8.70.1 Example
To fi nd the sourcesin the current directory:
src [wildcard *.c];
obj [ patsubst % c %o [src]];

8.70.2 See Also
fi lter, fi Iter_out, patsubst

8.70.3 Also Known As
glob
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8.70.4 Wordlist

This function may be used to extract a list of words from a larger list. The fi rst argument is the starting
position, and the second argument is the ending poistion, inclusive. The third and subsequent arguments
are the list to be extracted from. Positions are numbered starting from 1. If the start is bigger than the end,
they will be quietly swapped. If the start is bigger than the list, the result will be empty.

8.70.4.1 Example

Expression Result
[wordlist 2 3foo bar baz]  bar baz
[wordlist 1 1 foo bar baz] foo
[wordlist 7 3foo bar baz]  baz

There are a number of functions which are similar

Expression Similar to
[wordlist 1 1 list] [head list]
[wordlist 29999 list]  [tail list]
[wordlist N N list] [word N list]

8.70.4.2 See Also
fi rstword head, tail, word, words

8.71 word

The word function is used to extract a specifi c word from alist of words. The function requires at least one
argument. The fi rst argument is the number of the word to extract from the wordlist. The wordlist is the
second and subsequent arguments. An empty list will be returned if you ask for an element off the end of
thelist.

8.71.1 Example

Expression Result
[word 1 onetwo three]  one
[word 2 onetwo three]  two
[word 3 onetwo threg]  three
[word 5 one two threg]

Thelast element of alist of words may be extracted as:
last = [word [count [list]] [list]];

8.71.2 See Also
count, head
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8.72 words

This function requires zero or more arguments. The result is a word list of one word containing the
(decimal) length of the argument word list.

8.72.1 Example

This cookbook fragment echoes the number of fi les, and then the name of the last fi le;
echo There are [words [files]] files.;
echo The last file is [word [words [files]] [files]].;

8.72.2 See Also
head, tail, word

8.72.3 Also Known As
count

8.73 write

This function requires one or more arguments. The fi rst argument is the name of the fi le to write, the
second an later arguments are lines to be written to thefi le. (Thisis specifi cally atext file) Theresultisan
empty word list.

This function is very useful in writing command line file for Windows-NT, due to its absurdly short
command line interface.

8.73.1 See Also
read, read_lines
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9. Predefined Variables

A number of variables are defi ned by cook at run-time.

9.1 arg

This is the arguments list for user-defi ned functions. Individual arguments are split out into “ @1 to
“@9"”. These can also be used at automatic variables. Caution: arg and the automatic variables are shared
for parallel execution, causing weird interactions if you execute a command within the function.

9.2 command-line-goals

The value of this variable is the goals specifi ed on the command line, if any. If none were specifi ed, and the
default goal isin effect, the value will be empty.

9.3 FILE__

The value of this variable is the logical nhame of the fi le which contains it. In the case of #i ncl ude-
cooked fi les, the physica hame may be obtained using the [resolve] function. The logical name may be
set using the #l i ne directive.

9.4 __FUNCTION__

The value of this variable is the name of the function which executes it. It is not set for the global
cookbook scope or the recipe body scope.

9.5 graph_leaf ®le

File names which are listed in this variable could be leaf files of the dependency graph. (See also the
leaf fi lesfunction, for Cook’s idea of the leaf fi les.)

9.6 graph_exterior_®le
File names which are listed in this variable cannot be present in any way in the dependency graph.
9.7 graph_interior_®le

File names which are listed in this variable could be interior fi les of the dependency graph. (See also the
interior_fi les function, for Cook’s idea of the interior fi les.)

9.8 graph_leaf pattern

File names which match the patterns in this variable could be leaf fi les of the dependency graph. (See also
theleaf_fi lesfunction, for Cook’s idea of the leaf fi les.)

9.9 graph_exterior_pattern

File names which match the patterns in this variable cannot be present in any way in the dependency graph.

9.10 graph_interior_pattern

File names which match the patterns in this variable could be interior fi les of the dependency graph. (See
also theinterior_fi les function, for Cook’sidea of the interior fi les.)

9.11 _ LINE__

The value of this variable is the line number within of the fi le which contains it. The line number may be
set using the #l i ne directive.

9.12 need

Theingredients of the recipe currently being cooked.
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9.13 parallel_hosts

This variable may be set to indicate alist of hosts to use to distribute the execution of recipe bodies.

9.14 parallel_jobs

This variable may be set to the number of parallel execution threads to perform simultaneously. Defaultsto
1if not set.

9.15 parallel_rsh

This variable may be set to the command used to execute commands on remote machines. Assumes to take
argument in the same form as the BSD rsh(1) command. Defaultsto “rsh” if not set.

9.16 search_list

This variable may be set to a list of directories to be searched for targets and ingredients. This list is
initially the current directory (.) and will always have the current directory prepended if it is not present.

Thisis useful when taking partial copies of a source to perform controlled updates. Use the resolve built-in

function to determine what fi le name cook actually found. The targets of recipes are always cooked into the
current directory.

The cookbooks distributed with Cook contain full support for thesear ch_l i st functionality. They area
good source of examples of how to write recipes which take this into account.

9.17 self

The name cook was invoked as, usually "cook”. Be careful what you call cook, because anything with the
string "cook" in it will be changed, including (but not limited to) fi le suffi xes and environment variable
names.

9.18 target

The target of the recipe currently being cooked, or the fi rst target if there is more than one.

9.19 targets

The targets of the recipe currently being cooked. This includes all targets of the recipe, should there be
more than one.

9.20 thread-id

This variable has a unique value for each execution thread, for the lifetime of that thread. This value may
be used to construct thread-unique variable names, thread-unique temporary fi le names, or anything else
that needs to be unique to each execution thread. The thread IDs are re-used, and so several threads in
seguence may have the same thread ID; it is only guaranteed that no other simultaneous thread will have the
same thread ID. By re-using thread IDs, generated variable names are also re-used, avoiding memory
bloat.

9.21 younger
The subset of the ingredients of the recipe currently being cooked which are younger than the target.

9.22 version

The version of cook currently executing.

Peter Miller Page 75



Cook User Guide

10. Functions Library

Thereisafi le of functions available to you by using a
#i ncl ude "functions"
linein your cookbook. Thefi le defi nes a number of useful functions.

The functionsin the fi le also serve as examples of how you can write your own functions.

10.1 capitalize

The capitalize function maps all of its arguments into lower case, and then the fi rst letter of each argument
is mapped to upper case. Zero, one or more arguments may be given.

10.2 de®ned-or-null

The defi ned-or-null function may be used to determine if a variable has been set (on the command line, for
example) and return its value if so, otherwise return the empty list.

This function should only be given one argument - the name of the variable to look for. Additional
arguments will be ignored. Too few arguments will produce a complaint about the " variable being
undefi ned.

10.3 de®ned-or-default

The defi ned-or-default function may be used to determine if a variable has been set (on the command line,
for example) and return its value if so, otherwise return the given default value.

Thefi rst argument is the name of the variable to look for.

The second and later arguments (if present) are the default value to be used if the named variable is not
defi ned. Optional.

10.4 repeat

The repeat function is used to repeatedly call another function, once for each of the specifi ed arguments.
The can be useful when dealing with functions which do not automaticly accept argument lists in the form
you require.

There are many instances where the repeat function call be used to elegantly avoid used to the “loop {
loopstop }’ construct.

The first argument is the name of the function you want called. This function must accept a single
argument.

The second and subsequent arguments are argument values to be passed to the named function, one at a
time.

The results of the invocations of the function are accumulated in the order in which they were calculated.
The accumulated results are returned.

10.5 variable_by path

The variable by path function is used to extract the union of option settings relevant to a particular
compilation or link. By using a variable prefi x, this function may be used to obtain the setting of a wide
variety of options and commands.

Global variables are searched in a no particular order for the necessary information. All are searched, all
found are used.

For example, the function call [ vari abl e_by _path cc_fl ags foo/ bar/baz.c] will hunt for
variables with the following names. cc_fl ags_f oo/ bar/baz.c and cc_fl ags_f oo/ bar and
cc_flags_fooandcc_flags. Itisexpected that the vast majority of these variables will not be set.
Duplicates are removed.
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11. Actions when Cooking
This section describes what cook does when you ask it to cook something.

Cook performs the following actions in the order stated.

11.1 Scan the COOK Environment Variable

The COOK environment variable is looked for. If it is found, it is treated as if it consisted of cook
command line arguments. Only the -Help option isillegal. This could result is very strange behavior if
used incorrectly.

Thisfeature is supplied to override cook s default with your own preferences.

11.2 Scan the Command Line

The command line is scanned as defi ned in chapter 3.

11.3 Locate the Cookbook

The current directory is scanned for the cookbook. Names which a cookbook may have include

howto.cook  Howto.cook  .howto.cook
how.to.cook  How.to.cook .how.to.cook
cookfi le Cookfi le .cookrc
cook.fi le Cook.file .cook.rc
The fi rst so named fi le found in the current directory will be used. The order of search is not defi ned. You
are strongly advised to have just one of these name forms in any directory. The name Howto.cook is the
preferred form.

11.4 Form the Listing Filename

The listing fi le, if not explicitly named in the environment variable or on the command line, will be the
name of the cookbook, with any suffi x removedand’. | i st ’ appended.

11.5 Create the Listing ®le

Thelisting fi leis created. If cookis executing in the background, or the -NoTTy option has been specifi ed,
stdout and stderr will be redirected into the listing fi le. If cook is executing in the foreground, and the
-NoTTy option has not been specifi ed, stdout and stderr will be redirected into a pipe to atee(1) command,;
which will, in turn, copy the output into the named fi le.

A heading line with the name of thefi le and the date, is generated.

11.6 Scan the Cookbook

When cook reads the cookbook it evaluates all of the statements it fi nds in it. Usualy these statements
instantiate recipes, although other things are possible.

Recipes contain statements that are not evaluated immediately, but which are remembered for later
execution when cooking atarget. The meaning of a cookbook is defi ned in chapter X.

11.7 Determine targets to cook

If no target fi les are named on the command line, the targets of the fi rst defi ned explicit or ingredients
recipe. Itisan error if thisis none.

11.8 Cooking a Target

A derivation graph is formed using all of the targets given. Once the derivation graph is formed, it will be
walked, looking for fi leswhich are out of date.
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To build the derivation graph for atarget, each the following stepsis performed in the order given:
1. Cook exploits knowledge of the derivation graph that the user may provideto it:

- If the graph_exterior_fi le variable is set, and the fi le name is listed in it, the fi le is not a leaf,
and the derivation will backtrack and try another alternative.

- If the graph_exterior_pattern variable is set, and the fi le name matches one of the patterns
listedinit, thefi leisnot aleaf, and the derivation will backtrack and try another aternative.

- If the graph_leaf filevariableis set, and the fi le nameislisted init, thefi leisaleaf fi le of the
derivation. Thereisno need to attempt to apply any recipes. It will be an error if the fi le does
not exist.

- If the graph_leaf pattern variable is set, and the fi le name matches one of the patterns listed
init, the fi le is aleaf fi le of the derivation. There is no need to attempt to apply any recipes.
It will be an error if the fi le does not exist.
These optimizations require an accurate source file manifest, but can result is substantial
performance improvements.

2. Cook scans through the instantiated ingredients recipes in the order they were defi ned. All
ingredients recipes with the target in their target list are used.

If arecipeis used, then any ingredients also have their derivation graph constructed. When walking
the graph, if any of the ingredients are younger than the target, al other explicit or implicit recipes
with the same target will be deemed to be out of date.'°

3. Cook then scans through the instantiated explicit recipesin the order they were defi ned. All explicit
recipes with the target in their target list are used.

If arecipeisaused, the ingredients also have their derivation graph constructed. When walking the
graph, if any ingredients are out of date or the target does not yet exist (or the "forced" flag is set in
the recipe’s set clause) the recipe body will be performed. |f arecipe has no ingredients, it will not
be performed, unless the target does not yet exist, or it is forced.

4. |If the target was not in the target list of any explicit recipe, cook then scans the instantiated implicit
recipes in the order they were defi ned, in two passes. Implicit recipes which not not have pattern
elements in the basename of the targets are scanned before implicit recipes which do have patterns
in the basename. Usually this has no signifi cant effect, however in heavily heterogeneous builds
this method is often used in constructing the dependency fi les, so that al architectures may use the
one implicit dependency recipe, rather than stating every architecture explicitly. Within each pass,
the order of scan isthe order of defi nition.

Implicit recipe targets and ingredients may contain a wildcard character (%), which is why they are
implicit. When expressions are evaluated into word lists in an implicit recipe, any word containing
the wildcard character (%) will be expanded out by the current wildcard expansion.

If the target matches a pattern in the targets of an implicit recipe, it is a candidate. Each ingredient
of a candidate recipe is recursively cooked. If any ingredient cannot be cooked, then the implicit
recipeis not used. If al ingredients can be cooked, then the implicit recipe is used.

If an implicit recipe is a used, the forced ingredients also have their derivation graph constructed. It
isan error if aforced ingredient cannot be constructed.

Only thefi rst implicit recipe to get to this point is used. The scan stops at this point.

5. If the target is not the subject of any ingredients or explicit recipe, and no implicit recipes can be
applied, then several derivations are attempted, in the order specifi ed:

10. A target which does not exist yet is considered to be infi nitely ancient, and thus everything is younger than it.

Peter Miller Page 78



Cook User Guide

« If the graph_interior_fi le variable is set, and the file name is listed in it, the file is a not leaf
file of the derivation. Cook will backtrack and try another alternative.

« If the graph _interior_pattern variable is set, and the file name matches one of the patterns
listed in it, the file is a not leaf file of the derivation. Cook will backtrack and try another
alternative.

If the graph_leaf fi levariable is set, and the file name is listed in it, the file is a leaf file of the
derivation. It will be an error if the file does not exist.

If the graph_leaf pattern variable is set, and the file name matches one of the patterns listed
in it, the file is a leaf file of the derivation. It will be an error if the file does not exist.

If either of the graph_leaf file or graph_leaf pattern variables are set, then the file is not a
leaf, and the derivation will backtrack and try another alternative.

« If the file exists, then it is up to date, and the file is a leaf file of the derivation.

If the file does not exist then Cook doesn’t know how, and the derivation will backtrack and
try another alternative.

If a command in the body of any recipe fail, cook will not that body any further, and will not perform the
body of any recipe for which the target of the failed actions was an ingredient, directly or indirectly.

Cook will trap recursive looping of targets.
« If the file exists, the it is up to date, or

+ If the file does not exist then cook doesn’t know how.

11.9 The Dependency Graph

The above section describes how Cook derives the dependency graph. Once the dependency graph has
been derived, it is then walked. The next section describes a little about how Cook walks the dependency
graph.

Cook is a simple kind of expert system. You give it a set of of recipes for how to construct things, and a
target to be constructed. The recipes can be decomposed into pair-wise ordered dependencies between
files.

Cook determines how to build the target by constructing a directed acyclic graph. The vertexes of this
graph are the files in the system, the edges in this graph are the inter-file dependencies. The edges of the
graph are directed because the pair-wise dependencies are ordered resulting in a acyclic graph - things
which look like loops are resolved by the direction of the edges.

For example, if you have a simple cookbook (with the recipe bodies omitted for simplicity) like this:
program one.o two.o;
one. o: one.c one. h;
two.o0: two.c two.h one. h;

here is the corresponding directed acyclic graph.
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There are several things that can be done with the graph once it has been derived:

« It can be walked to verify and regenerate the referential integrity of the fi les (the usua case), or

«it can walked to print the pair-wise dependencies (the - pai r s option), or

« it can be walked to generate a shell script (the - scri pt option) which does something very similar to
the fi rst option.

11.9.1 Edge Types
Each of the arrows in the above graph have a specifi ¢ type.

strict edges mean that Cook will decide that a target is out-of-date if its time stamp is not strictly
younger than all of theingredients. Thisisamost always what you want.

weak edges mean that Cook will decide that atarget is out-of-date if itstime stamp is older than any of
the ingredients. This means that the times stamps of the target and ingredients may be equal -
thisis useful for hard links and symbolic links. You specify edges of this type by appending the
“(weak) ” string to the name of the ingredient.

exists edges mean that Cook will arrange for the ingredient to be cooked before the recipe is run, but
the time stamp is not consulted. The ingredient cannot ever make the target out-of-date. Thisis
useful form coping with version stamps which change often, but you don’t want to re-link unless
something else changes. You specify edges of this type by appending the ““( exi st s) ™ string
to the name of the ingredient.

The default edge type is “strict”. You can use the "time-adjust” setting (see the "set" command) to make

this simpler on very fast machines.

11.10 File Status

Cook determines the time a fi le was last modifi ed by asking the operating system. Because this operation
tends to be performed frequently, cook maintains a cache of this information, rather than make redundant
cals to the operating system. Because this information is cached, it is possible for cook's memory of a
fi le's last-modifi ed time to become inconsistent with the fi I€'s actual last-modifi ed time. In particular, cook
doe not ask the operating system for the "new" last-modifi ed time of a recipe target once a recipe body is
completed. Careful use of the set cl ear st at clause will generaly prevent this. For example, the
following recipe needs to create a directory when writing its output:

bin/% [ % obj]

{
if [not [exists bin]] then
nkdir bin;
[cc] -o [target] [need];
}

If there were several programs being cooked, e.g. bin/foo and bin/bar, the second time cook performed the
recipe, it would erroneously attempt to make the bin directory a second time - contrary to the test. Thisis
because [ exists bin] used the cache, and nothing tells cook that the cache is now wrong. The recipe should
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have been written
bin/ % [ % obj]
{
if [not [exists bin]] then
nkdir bin
set clearstat;
[cc] -o [target] [need];

which tells cook that it should remove any fi les named in the mkdir command from the cache.

An dternative way of performing the above exampleisto set the mkdir recipe fiag:
bin/ % [ % obj]
set nkdir
{

[cc] -o [target] [need];

This flg instructs cook to create the directory for the target before running the recipe body. There is a
similar unlink flag, which unlinks the targets of the recipe before running the recipe body. These two flegs
take care of most, but not all, uses of the clearstat flg.

A second mechanism used by cook to determine the last-modifi ed times of fi lesis afi lefi ngerprint. Thisis
a cryptographically strong hash of the contents of afi le. The chances of two different fi les having the same

fi ngerprint islessthan 1 in 2**200. If cook notices that a fi le has changed, because its last-modifi ed time
has changed, a fi ngerprint is taken of the file and compared with the remembered fi ngerprint. If the
fi ngerprints differ, the fi le is considered to be different. If the fi ngerprints match, the fi le is considered not
to have changed.

This description of fi ngerprintsis somewhat simplifi ed, the actual mechanics depends on remembering two
different last-modifi ed times, as well asthe fi ngerprint, in afi le called .cook.fp in the current directory.

Fingerprinting can cause some surprises. For example, when you use the touch(1) command, cook will
often fail to do anything, and report instead that everything is up-to-date. This is because the fi ngerprint
has not changed. In this situation, either remove the .cook.fp fi le, or use the -No_FingerPrint command
line option.
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12. Option Precedence

At various points in the description there are a number of flags and options with the same, or similar,
names. These arein fact different levels of the same option.

The different levels, from highest precedence to lowest, are as follows.
Error Thislevel isused to disable undesirable side effects when an error occurs.

Command Line Options specifi ed on the command line override amost everything. There are some
isolated cases where there is no equivalent command line option. They are in scope for
the entire cook session.

Execute When a command attached to a recipe is executed, the fegs in the 'set clause are given
this precedence. They are in scope for the duration of the execution of the command they
are bound to.

Recipe When arecipeis considered for use, the fbgs in the 'set clause are given the precedence.

They are in scope for the evaluation of the ingredients names and the execution of the
recipe body; they are not in scope while cooking the ingredients.

Cookbook When a’set statement is encountered in the cookbook, the option are given this priority.
They are in scope until the end of the cook session.

Environment Variable
When the options in the COOK environment variable are set, they are given this
precedence. They arein scope for the entire cook session.

Default All options have a default setting. The defaults noted in chapter 3 are given this
precedence. They arein scope for the entire cook session.
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13. File name patterns
There are two pattern matchers to choose from.

The tough part about designing a pattern matcher for something like Cook is that ideally the patterns must
bereversible. That is, it must be possible to use the same string both as a pattern to be matched against and
as a template for building a string once a pattern has matched. Rather like the difference between the left
and right sides of an editor search-and-replace command in an editor using the same description for both
the search pattern and the replace template. Thisiswhy classic regular expressions are not the default.

The choice of which pattern matcher to use is dictated by flag settings:

set match-mode-cook
This causes patterns to be matched using Cook’s native patterns. Thisisthe default.

set match-mode-regex
This causes patterns to be matched using regular expressions.

The match mode to use may be set at the cookbook level
set mat ch-node- cook;
or at the recipe level
%o %c
set nmat ch- node- cook

{
}

if you want to change your mind temporarily.

[cc] -0 %0 -c %c;

The match mode also affects match functions, such as fi Iter, fi Iter_out, fromto, match_mask, matches and
patsubst. If you use these in your user-defi ned functions, you need to be extra careful about this.

The match mode also affects the graph variables, used to specify explicit graph interior and leaf fi les.

13.1 Cook Patterns

The native Cook pattern matcher has symmetric |eft-hand-side and right-hand-side patterns. This is best
demonstrated with an example recipe:
%c %h: %y
set mat ch- node- cook

{
yacc -d %vy;
n/ yy.tab.c %c;
n/ yy.tab.h % h;
}

Notice how the left-hand-side of the recipe (the targets) uses the same style of patterns as the right-hand-
side (the ingredients and the recipe body).

This matcher has eleven match "fi elds’, referenced as % and %0 to %9. The % character can be escaped
as %% . The % and %1 to %9 forms match any character except dash (/); these forms may not match a
leading empty string, to avoid problems with false matches against absolute paths. The %0 form matches
all characters, but must be either empty, or have whole path components, including the trailing / on each
component.

A few examples will make this clearer:

string does not match

%.c snot/fred.c
%1/%2.c  etc/boolfred.c
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string matches setting
%.c fred.c %="fred"
%1/%2.c snot/fred.c %1="snot"
%2="fred"
%0%5.c fred.c %0=""
%5="fred"
%00%6.c snot/fred.c %0="snot/"
%6="fred"
%0%7.c etc/boo/fred.c %0="etc/boo/"
%7="fred"
Jusr/%1/%1%2/%3.%2%4  /usr/man/manl/fred.1x  %1="man"
%2="1"
%3="fred"
%4="x"

The %0 behavior is designed to allow patterns to range over subtrees in a controlled manner. Note that the
use of this sort of pattern in a recipe will result in deeper searches than the naive recipe designer would
expect.

13.1.1 Examples
There are two main places where patterns are used: with the match_mask and fromto functions, and in
recipes.

You can perform fi le name fi Itering and rewriting as follows:
source_Tiles = [collect cat MANIFEST];
object files =
[fromto %0%.c %0%.o [match_mask %0%.c [manifest]]]
[fromto %0%.y %0%.gen.o [match_mask %0%.y [manifest]]]

The recipes to go with the above fi les may be
%0%.-0: %0%.c
single-thread ["if" %0 "then" %.0]

{
/* note: no slash before dot */
cc -c -1%0. %0%.c;
if %0 then
mv %.o %0%.0;
3

This recipe can compile fi les in a large project, where source fi les appear in a number of sub-directories.
The “-19%0.” ensures that there are locally include-able fi les in the sub-directories. If the %0 had been
entirely omitted from the recipe, it will only compile fi lesin the current directory.

A common yacc recipe, used when there is more than one yacc grammar in a project, looks like this:
%0%.gen.c %0%.gen.h: %0%.y
single-thread yy.tab.c yy.tab.h

{
yacc -d %0%.y
yy = [collect echo %0% | sed "’s/["A-Za-z0-91/_/"1;
sed "*s/[yY1LyY1/"Lyyl”"_/g9’" yy-tab.c > %0%.gen.c;
sed "”s/[yY1[y¥1/"[yyl"_/g9>" yy.tab.h > %0%.gen.h;
rm yy.tab.c yy.tab_h;

}

To be more selective about the ““ %0 portion, use more pattern elements before or after it.
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13.2 Regular Expressions

The regular expression pattern matcher uses POSIX regular expressions. It has asymmetric left-hand-side
and right-hand-side patterns. Thisis best demonstrated with an example recipe:
WAV oe WXV L hr WLy
set mat ch- node-regex

{
yacc -d \\1.y;
nv/ yy.tab.c \\1.c;
nm/ yy.tab.h \\1. h;
}

Notice how the left-hand-side of the recipe (the targets) uses a completely different style of patterns as the
right-hand-side (the ingredients and the recipe body).

All those backslashes are necessary, because Cook uniformly applies C escapes to strings when it reads
them, and it doesn’t know you mean a regular expression backslash until you use it in arecipe context.

Seere_format(7) for a defi nition of POSIX 1003.2 regular expressions; you want the *‘basic”’ REs.

Please note that characters which are special to Cook will need to be escaped with a backslash, or enclosed
in quotes. These include curly braces (“{" and “'}""), square brackets (**["" and *‘]""), colon (*:"") and
equals (‘'=""). Backslash always needs to be escaped, whether encoded in a string or not, because within a
string it serves to escape the string terminator.

You also need to remember that dot (**.”) is a common character in fi lenames, and frequenty signifi cant in
fi le name patters, but it isaregular expression wildcard. You need to escapeit to makeit literal .

You need to make absolutely certain that when recipes have more than one left-hand-size (as in the yacc
example) that the patterns all assign identical valuesto their nested sub-expressions.

The usua right-hand-side replacements are available: an escaped number is replaced with the n-th nested
sub-expression; and the ampersand (‘“& ") is replaced by the whole left-hand-side (if you have more than
one left-hand-side, thisis ambiguous). Backslash may be used to escape them.

13.2.1 Examples
There are two main places where patterns are used: with the match_mask and fromto functions, and in
recipes.

You can perform fi le name fi Itering and rewriting as follows:
set nmatch-node-regex;
source files = [collect cat MAN FEST];
object files =
[fromo \\(.*\\)\\.c \\1l.0
[match_mask \\ (. *\\)\\.c [nmanifest]]]
[fromo \\(.*\\)\\.y \\1l.gen.o
[match_mask \\ (. *\\)\\.y [manifest]]]
The recipes to go with the above fi les may be
W(.*\\)\\ o \Wl.c
single-thread ["if" [not [in [relative_ dirname \\1] .]]
"then" [notdir \\1.0]]

{
cc -c -I[[relative_dirname \\1] \\1.c;
if [not [in [relative dirname \\1] .]] then
mv [notdir \\1.0] \\1.o0;
}

This recipe can compile fi les in a large project, where source fi les appear in a number of sub-directories.
The**-I\1." ensures that there are locally include-able fi les in the sub-directories.
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A common yacc recipe, used when there is more than one yacc grammar in a project, looks like this:
\\NC-*\\)\\.gen.c \\(-*\\)\\.gen.h: \\1l.y
single-thread yy.tab.c yy.tab.h

{
yacc -d \\1l.y
yy = [collect echo \\1 | sed "’s/["A-Za-z0-9)/ /"],
sed "’s/LyY1lyY1/"[yyl" /9°" yy.tab.c > \\l.gen.c;
sed "’s/LyY1lyY1/"[yyl" /9°" yy.tab.h > \\l.gen.h;
rm yy.tab.c yy.tab.h;

}

To be more selective about the “\\ (. *\\)"’ portion, use more pattern elements before or after it.
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14. Supplied Cookbooks

A number of cookbooks are supplied with cook. To make use of one, a preprocessor directive of the form
#i ncl ude "whi chone"
must appear at the start of your cookbook.

Cook does not have any "built-in" recipes. All recipes are stored in text fi les, so they are more easily read,
understood, copied, hacked or corrected. The supplied cookbooks live in the /usr/local/share/cook
directory.

You may supply your own "system" recipes, by placing cookbooks into a directory called $HOME/.cook or
using the -Include command line option, possibly in your $COOK environment variable.

141 as

This cookbook defi nes how to use the assembiler.

14.1.1 recipes

%.0: %.S Construct object fi les from assembler sourcefi les.

14.1.2 variables

as The assembler command. Not altered if already defi ned.

as flegs Options to pass the assembler command. Not altered if already defi ned. The default is
empty.

as src Assembler source fi lesin the current directory.

dot_src Source fi les constructable in the current directory (unioned with existing setting, if
necessary).

dot_obj Object fi les constructable in the current directory (unioned with existing setting, if
necessary).

dot_clean Files which may be removed from the current directory in a clean target.

14.2 c

This cookbook describes how to work with C fi les. Include fi e dependencies are automatically determined.

14.2.1 recipes

%.0: %.c Construct object files form C source files, with automatic include file dependency
detection.

%.In: %.c Construct lint object fi les from C source fi les, with automatic include fi le dependency
detection.

14.2.2 variables

c_incl The C include dependency sniffer command. Not altered if already defi ned.

cc The C compiler command. Not altered if already defi ned.

lint Thelint command. Not altered if already defi ned.

cc_flgs Options to pass to the C compiler command. Not altered if aready defi ned. The default
is"-O".

cc_include flegs Options passed to the C compiler and c_incl controlling include fi le searching. Not
altered if already defi ned. The default is empty.
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CC_src C sourcefi lesin the current directory.

dot_src Source files constructable in the current directory (unioned with existing setting, if
necessary).

dot_obj Object files constructable in the current directory (unioned with existing setting, if
necessary).

dot_clean Files which may be removed from the current directory in a clean target.

dot_lint_obj Lint object fi les constructable in the current directory (unioned with existing setting, if
necessary).

14.2.3 See Also
The “library” cookbook, for linking C sourcesinto alibrary.
The *program’™ cookbook, for linking C sources into a program.

14.3 f77

This cookbook describes how to work with Fortran fi les.

14.3.1 recipes

%.0: %.f77 Construct object fi les form Fortran source fi les.

14.3.2 variables

f77 The Fortran compiler command. Not altered if already defi ned.

f77_flgs Options to pass to the Fortran compiler command. Not atered if already defi ned. The
defaultis"-O".

f77_src Fortran source fi lesin the current directory.

dot_src Source files constructable in the current directory (unioned with existing setting, if
necessary).

dot_obj Object files constructable in the current directory (unioned with existing setting, if
necessary).

dot_clean Files which may be removed from the current directory in a clean target.

14.3.3 See Also
The “library” cookbook, for linking Fortran sourcesinto alibrary.
The *“program’ cookbook, for linking Fortran sources into a program.
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14.4 977

This cookbook isthe same asthe {77 cookbook, but it sets the f77 variable to the GNU Fortran compiler,
g77.

14.5 gcc

This cookbook is the same asthe ““c”” cookbook, but it sets the cc variable to the GNU C compiler, gcc.

14.6 home

This cookbook defi ned where certain directories are, and some common uses of those directories, relative
to SHOME.

14.6.1 variables

home The current users’ home directory.

bin The directory to place program binariesinto.
include The directory to placeincludefi lesinto.

lib The directory to place libraries into.

cc_include_flegs The[include] directory is appended to the search options.

cc_link_fbgs ~ The[lib] directory is appended to the search options.
14.7 lex

This cookbook describes how to work with lex fi les.

14.7.1 recipes

%.c: %.1 Construct C source fi les from lex sourcefi les.

14.7.2 variables

lex The lex command. Not altered if already defi ned.

lex_flgs Options to passto the lex command. Not altered if already defi ned. The default is empty.

lex_src Lex sourcefi lesin the current directory.

dot_src Source files constructible in the current directory (unioned with existing setting, if
necessary).

dot_obj Object files constructible in the current directory (unioned with existing setting, if
necessary).

dot_clean Files which may be removed from the current directory in a clean target.

dot_lint_obj Lint object fi les constructible in the current directory (unioned with existing setting, if
necessary).
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14.8 library

This cookbook defi nes how to construct alibrary.

If an include fi le (or fi les) are defi ned for this library, you will have to append them to [install] in your
Howto.cook fi le.

14.8.1 variables

all targets of the all recipe

install targets of theinstall recipe

me The name of the library to be constructed. Defaults to the last component of the
pathname of the current directory.

ar The archive command.

install targets of theinstall command. Only defi ned if the [lib] variable is defi ned.

14.8.2 recipes

all construct the targets defi ned in [all].

clean remove the fi les named in [dot_clean].

clobber remove the fi les namein [dot_clean] and [all].

install Construct the fi les named in [install]. Only defi ned if the [lib] variable is defi ned.

uninstall Remove the fi lesnamed in [install]. Only defi ned if the [lib] variable is defi ned.

14.9 print

This cookbook is used to print fi les. 1t will almost certainly need to be changed for every site.

14.9.1 recipes
%.Iw: %.ps Print a PostScript fi le.

%.1p: % Print atext fi le.

14.9.2 variables

Ip The print command. Not altered if already defi ned.

Ip_flgs Options passed to the print command. Not altered if already defi ned. Defaults to empty.
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14.10 program
This cookbook defi nes how to construct a program.

If your program uses any libraries, you will have to append them to [Id_libraries] in your Howto.cook fi le.

14.10.1 variables

all Targets of the all recipe.

install targets of theinstall recipe

Id The name of the linker command. Not atered if already defi ned. Set to the same as the
“cc”’ variable if set, otherwise set to the same as the “f77 variable if set, otherwise set
to“Id”.

Id_flegs Not altered if already defi ned. The default is empty.

Id libraries Options passed to the C compiler when linking, these are typically library search paths
(- L) andlibraries (-1 ). Not altered if already defi ned. The default is empty.

me The name of the program to be constructed. Defaults to the last component of the
pathname of the current directory.

14.10.2 recipes

all Construct the targets named in [all].

clean Remove the fi lesnamed in [dot_clean)].

clobber Remove the fi lesnamed in [dot_clean] and [all].

install Construct the fi les named in [install]. Only defi ned if the [lib] variable is defi ned.
uninstall Remove the fi lesnamed in [install]. Only defi ned if the [lib] variable is defi ned.

14.10.3 See Also

The ¢ cookbook, for C sources.

The “f77"" cookbook, for Fortran sources.

The*usr” or *“usr.loca’ or ‘““home” cookbooks, for defi ning install locations.

14.11 rcs
This cookbook is used to extract fi les from RCS.

14.11.1 recipes
%: RCS/%,v Extract fi les from RCS.

%: %,v Extract fi lesfrom RCS.

14.11.2 variables

co The RCS checkout command.

co_flgs Flags for the co command, default to empty.
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14.12 recursive

This cookbook may be used to construct recursive cook direwctory structures, where the top-level
cookbook only invokes cookbooks in deeper directories.

All largets given to this cookbook result in all sub-directories containing a Howto.cook fi le having cook
invoked with the same target.

14.12.1 Recipes
The all recipeis defi ned, but it does nothing, it only exists to set the default target name.

14.13 sccs

This cookbook is used to extract fi les from SCCS.

14.13.1 recipes

%: SCCSs.%  Extract fi lesfrom SCCS.

%: s.% Extract fi les from SCCS.

14.13.2 variables

get The SCCS get command.

get_flgs Flags for the get command, default to empty.

14.14 text

This cookbook is used to process text documents.

Include fi le dependencies are automatically detected. The requirements for various preprocessors are
automatically detected (e.g. egn, thl, pic, graf).

14.14.1 recipes

%.ps: %.t PostScript for generic *roff source.

%: %.t Straight text from *roff source.

14.14.2 variables

text_incl Thetext_incl command (fi nds include dependencies). Not atered if already set.
text_roff Thetext_roff command (fi nds preprocessor requirements). Not altered if already set.
roff_flgs Arguments passed to text_roff, and indirectly to the *roff program. Not altered if already

set. Defaults to empty.

Peter Miller Page 92



Cook User Guide

14.15 usr.local

This cookbook defi ned where certain directories are, and some common uses of those directories, relative
to /usr/local.

14.15.1 variables

bin The directory to place program binariesinto.
include The directory to placeincludefi lesinto.
lib The directory to place libraries into.

cc_include flegs The[include] directory is added to the search options.
cc link fegs  The[lib] directory is added to the search options.

14.16 usr

This cookbook defi ned where certain directories are, relative to /usr.

14.16.1 variables

bin The directory to place program binariesinto.
include The directory to placeincludefi lesinto.
lib The directory to place libraries into.

14.17 yacc_many

This cookbook describes how to use yacc. The difference with the "yacc" cookbook is that this cookbook
allows you to have more that one yacc generated parser in the same program, by using the classic sed(1)
hack of the outpuit.

14.18 yacc
This cookbook describes how to use yacc.
You will haveto add "-d" to the [yacc_flgs] variable if you want %.h fi les generated.

If ay.output fi leis constructed, it will be moved to %.list.

14.18.1 recipes
%.c %.h: %.y  Construct C source and header fi les from yacc source fi les. Applied if -d in [yacc_flgs].

%.c: %.y Construct C source fi les from yacc source fi les. Appliedif -d not in [yacc_flgs).

14.18.2 variables

yacc src Yacc source fi lesin the current directory.

dot_src Source files constructable in the current directory (unioned with existing setting, if
necessary).

dot_obj Object files constructable in the current directory (unioned with existing setting, if
necessary).

dot_clean Files which may be removed from the current directory in a clean target.

dot_lint_obj Lint object fi les constructable in the current directory (unioned with existing setting, if
necessary).
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15. Glossary

This document employs a number of terms specifi ¢ to cook.

body

command

cook

cookbook

explicit recipe

fi ngerprint

flag

A set of statements, usually commands, to be performed to cook the targets of a recipe
after the ingredients exist.

A command isalist of words to be passed to the operating system to be executed.

When used as a verb, refers to the actions cook would perform to create a target,
according to some recipe.

A fi le containing input for cook, usually recipes.

An explicit recipe is one where the targets contain no patterns. That is, there are no
percent (%) charactersin any of the targets.

A cryptographically strong hash of the contents of a file, use to determine if the file
contents have changed.

A flag modifi es the behavior of a cook session, recipe or command.

forced ingredient A fi les which must exist before a target fi le of an implicit recipe may be cooked. The

function

gate

implicit recipe

ingredient

inability to construct aforced ingredient is an error.
A function isan action applied to aword list.

A gate is a condition which allows the conditional application of a recipe. The gate
condition isin addition to the requirement that the ingredients are cookable.

Animplicit recipeis arecipe with patternsin the targets. That is, thereisapercent (%)
character in at least one of the targets.

A files which must exist before a target fi le may be cooked. In an implicit recipe the
inability to construct of an ingredient means that the recipe will not be applied. In an
explicit recipe the inability to construct an ingredient is an error.

last-modifi ed time

recipe

target

touch

variable

Peter Miller

unix imbues fi les with several attributes. One of these is a time-stamp of when the fi le
was last modifi ed. Usually thisiswhen the fi le was last written to.

A recipe consists of severa parts.
1. A setof targetsto be cooked,
2. A set of ingredients of those targets, and
3. Anoptional set of forced ingredients.
4. Anoptiona set of fags.
5. Anoptiona gate.
6. Anoptional body .
The object of arecipe, athing which is cooked.

UNIX imbues fi les with several attributes. One of these is a time-stamp of when thefile
was last modifi ed. Usually thisis when the fi le was last written to, however it is possible
to simply adjust this attribute, rather than actually writing to the fi le; this is colloquialy
known as touching afi le.

A variableis anamed place holder for avalue. The value may be changed.
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