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I Scaope

This document is the nser’s guide to GUT Build, the generie build tool for GCT. The GUT Build
program replaces in full the previous three ntifities BUILD, UNBUILD, and DATES. Features of
the GOT Build iucdude the ability to be configurad {or different compilors and Largels, to uge DD
(Windows only) or pipes (UInix only) to communicate with GCT to reduce build times.

2 Command Line Options

The following options are available:

1. =d - Deubug mode

2. «v - Verbose mode

4. -j - Resident/Nen-Diying mode (if not sot, gothuild will e instructed Lo die by GOT on come

piction of dates/buitd /unbutld commaud).

4. ~R - Force camplote robuild of all blocks by lying about bleck dates.

3 Starting GCT Build

GO Build can be invoked fram any drive or direclory, as it autematically changes to 1le correct
drive and directory as il processes cach command.

4 GOCT Build Configuration File: targct.odb

The following options can be configured:

¢ ObjectExtension . Campiled Objoct extension

¢ CCompiler - Command for invoking € Compiler

¢ DependencyCommand - Dependeney Command - Unix ouly

¢+ CCOptionsFileCommand - If sct, specifies the compiler options/respouse file juvoking com-
wand, eg “A7, atherwise invokes compiler with fol! comnand-line optious, For compilers re-
gquiring a space botween the command aad the {ilename, nuderscores are translated into space,
eg * 1.7 would invoke “-T compile.cfg”

e CFlags . ( Compiler lags Tor compiling standard ST blocks.

» NonSTBodyCTFlags - (¢ Compiler Qags for compiling blocks whase hody is speciliod in C
using source.¢ files and “NON_ST_BODY” command in the 1. I not specified, usos CI'LAGS
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o IncludeSTFlags - ncludes 5T compiler defines from defanlt.edh for the € compilation

¢ TFilesToCompile - Optional list of files to compile. Tiy defanlt will compile exec., Lemplale.c,
instance.c and resource.c {rosonrces only). Otherwise ouly compiles files explicitly listed.

¢ CompileFilesSeparately - If sot to *Y18”, then compiles {iles separately, otherwise will
invoke compiler with list of Lsts.

¢ RenameObjects - Dxplicitly name objoct when compiling (only valid it CompilerFilesSopa-
rately is “YE8™) using the gpeciflied comnmand, eg “-0”. Tor compilors requiring a space belwaoen
the command and the fllename, underscores are transiated inip space, og “o " would mvoke
“oir Hename, Ob jeat Extonsion™,

o AddInclundeSeparator - if nel “YES”, adds additional directory separator alter include path

» Librarian - Command for inveking Librarias, I none provided, wili nol geueraie a Bbrary

file from the complled objects.

¢ LibrarianQOptionsCommand -« I set, specifies the Bhravian aptlons/response lile invoking
command, e “07, otherwise invakes linker with full command-line options. For lihrarians
Tequiting a space belween the command and the flename, underscores are trimslated inta
space, og ‘G would invoke “@ libopls.efg”

s Linker - Command lor involking Linker. I none providod, wili nol atteapt to link objects
» LinkerFlags - Linker flags for generaling resource

e LoadTaskLinkerFlags - Linker fags for generaling resonrce load task

¢« DLLLibrarylmporter. Command for invokiug library importing utility, Note that this is {or
Windows only, where the resonrce is a DLL and requires importing the symbols into a library.

s Libraries - List of stundard libraries Lo Iink into rosource.

¢ Function.PosiRBuilldCommand - List of commmands (line separated) to be exccuted following

the baild of a Mminclion,

s Function_Block.PosiBuildCommand - List of commands (line separated) (o be exccuted
following the build of a function block.

¢ Program.PostBuildCommand - List of commands (line separated) 1o be excented following
the brild of A prograwm.

* Resourca.PostBuildCommand - List of commands (line separated ) to be execated lollowing
the build of a resource.

o Cleanup - If “NO7, does nol delote compiler and linker options/response files or exee,c files,

4.1  Post Build Cominands

Post Baild Commands are executed following the successful building of the particular block. A list
ol commands o he executed by adding “\” separators hetween commands.

I addiion to specifying connnands, variable options depending on the build can be specificed.
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4.3.1  %o<OptionNamaes
The comunand line option “%o<OptionName>” extracts the <OptionNanme> option from *de-
fanlt.odb”, replacing “%o<OptionName>" with tlic value of this option.

I this option is not defined in “default.adb™, then the «OptionNamoes is nsed.

4.1.2 %h<OptionName»

The command line option “%b<OptionName>” determines wheshor the <OptionName> option
was defined al the start of the current bulld process (see “List Of BudldOptions™). I the oplion was
defined, then “<OptionName>" is used, ntherwise “No<OptionNamen".

5 Changes To Default.odb

The following changes are reguired In default.odh to euable GCT Bulld o run.

e BuildOptlions . Hemove “Plainkormal”
¢ BuildOptions - Romove “NoTargetName”
¢ HunildGpilions - Remove “UseOldlwildSystem” (i present)

e BuildOptions - Add “Includelibraries” or “IgnoreLibraries” depending on whether depen
dencies checking on libraries is requived,

» DatesCommand - Change to “getlmild” - include appropriate path
¢ BuildCommand - Change to “getbuild™ - incinde appropriate path
¢ UnBuildCommand - Change to “getbuild” - include appropriate path

¢ DBuildLogViewer - Add name (and path) of users favorite file editor /viewer - default is notepad
for windows

5.1 Resforing Old Build System
To restore the old build system, the following changes arc required in defaul.odb.

¢ BuildOptions - Add “Plainlormat”?

e BuildOptions - Add “UseOlDBuildSystem?”

g

¢ BuildOptions - Remove “lucluidelibraries” and Add “lpnoreLibrarios”
s DatesCommand - Change to “dates” - include appropriate path
*» BuildCommand - Change to “bnild” - include appropriate path
¢ UnBuildCommand - Change to “unbuild” - include appropriate path
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5.2 Lisl Of BuildOptions

Below s a summary of HuildQplions options:

e Dates AsNeededBuildAsNeeded ('I'iis is the defanit). Starting at the bottom of the de-
pendency hierarchy Dates is calied for cach block, If a child needs building then don™ hother
calling 1dates for the parent, it obvionsly nends building too, Call Build for every block that

needs building.

¢ DatesFveryBuildOnce Call Dates for overy block, Call Beild ONCE at ihe end {Dages is
axpected to build up s command file for Tnild to oxecule).

¢ Bulld¥Fvery Nevoer call Dates, call Huld for every biock,

o includeLibraries ("Thisx is the default). I a block depends on blocks iu other librarios then
build those blocks toa.

s ErrvorLibraries If a block depends on blocks in other libraries, and those blocks reguire build-
ing, report ai oFrar,

e Ignorelibraxies If a block depends on blocks in other Hbraries, assume that those Hhraries
are up Lo date.

¢ IgnoreBrrors If [Jales, or Build, gets an error don™ terminato the build (as we do by defanlt)
Lt keep poing.

¢ GeneraleCCode Hefore Build is called for a block automatically generate the ' code for
the block {replaces the original GenerateCCode odh parameter).

¢ NoTargeilName Dates, Build and Unbuild originally were not passed the nawe of the target
that they are building for. This option is for backwards compatibility and remaves the (argoel.
name from the argument line. (THE DEFAULL IS T'0 PROVIDE THE TARGTL NAML).

¢ BuildBlockDependencies Ity defanlt. BuildLibrary builds all blocks with their dependencies
and BuildBlock just builds the bloek in question. This option causes build block o build
dependent blocks too,

= PlainFormat Provided as a backward compatibility switch. When present the Objecl Store
wiil
1. Not write any start or cud rocords 1o tie back end utilities
2. Invoke the build utility onee per block that needs building - ratker than once for ail blocks
3. Not start any record with the Stage/U/Unit prefix
¢ UseOldBuildSystemn Provided as a backward compatibiliy switech, When present, the object

store will interface with the dates/build/unbuild wtilities using files (when run under windows)
instead of DN,
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6 Interfacing To GCT Build

6.1 Windows

1

Under Windows, GOT Build I8 a DDE server with a service name of “GOL” and topic name of

SGUTBUILDSERVERY. Only vne cient can be supported at any one lime.

The following itens are supported:

s “Tupul” - GOT Huild Standard lnput
e “Ountpur” - GO Build Standard Cuatput

2 “Trror” - GOT Bulld Standard Lrror
Thie following DDEMI services are supporied:

o XTYP WILDCONNECT

o XTYP CONNECT

o XTYP_CONNECT.CONFIRM

e XTYP_REQUEST - for accessing “Output” and “Error”
o XTYP_POKE - for writing “Inpat”

XTYT! DISCONNECT

A GCT Build DDE client will cause GOT Ruild Lo die if an “ABOQRY” input conmmnand is sent, or
the client disconnocts from the server.

6.2 Unix

Under Unix, GO Build receives and sends comwmands using pipos.

7 GOCT Build Diagnostic Output

Resides comnmunieating with GOT using DD or Pipes, GOT Build generates a nmnber of flos,

7.1 Build Log

Tle output from cach spawned command (compiler, librarian, link, etc) is Jogged Lo a file called
“huildlog.txt™ in the root dircctory of GCT. This enablos the user to inspect the build output on
completion of a build, This file iz deleted each time GOT Build is started.
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7.2 Command Log (Windows Only)

I the Debug flag is specified on the command lne, then all commands and responses are logged to
a file called “getbuiid.aand” i the root directory of GCT.

8 GCT Build Operation

8.1 Compiled Objects
Compiled objoets are stored in a object directary under the project’s directory as follows:
< Project Directory Path> /lib/ < Target Name> /objects

‘The objects are nane using one character to define the typoe (“¢” for exec, “17 {or instance, or “¢”
for template) followed by the 7 character function block directory name.

Resonrce lonction Block ohjeets remnain in Lthe Tonction hlock directory Ttself.

8.2 Librarian
8.2.1 Library File
Library files are always stored in the Tollowing divectory:

< Projoct/Library Directory Path> /< Targel Nomoe

8.2.2 Librarian for Projects

When conligired to create a library, the Tlibrary file 1s only created (not updated) when a resouree
function bloek is being compiled - this asstmes that all dependent function blocks are compiled
boforo, Then, ALL objects within the tarpet’s object directory are added to the library file.

8.2.3 [Librarian fTor Libraries

Wlhen configured to create a library, the library file is updated after each function block is compiled.

8.3 UnBuild

During an unbuild, the function block object files (oxac, template, Instance) ave deleted from the
object directary (for resouree function block |, from the function block directory itsell) and removad
from the librarian (if one exists).

R T
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L

9 GOCT Build Input Commands

9.1 Prefix

Fach input record is on a separate line and starts with a prefix of the form Stage/Util/Unit, wherc,
Stage is the stage of the utility operation, B takes the following values

e S - the start of the niility. Thare is always oae 'S record at the start of a utility

e L - operation on an individunal incuded fibrary (1o one represented by [ibrary.st)

e I3 - operation on an individual hlock

e K - the end of the utility, There is always one 'E’ record al the end of a utility
Uil indicates the uility boing invoked., It takes the following valures:

e Db - the dales utility
e B - the build utilivy

s U - the unbuild wtility
Unit is the unit on whick the user is operaling, I takes the Tollowing values

¢ L - the user has performad an oporation on a library (e.g. Build Libravy)
s P - the user has perfurmned an aperalion on a library (e.g. Build T'roject)
e T3 - the user hus performed an operation on an individual block (e.g. Twild Black)

Thus the prefix ST is 1he Start record of the Dates uiility Tor a build Block operalion and BUL is
a Block record of the UnBuild utility for an unbuild Library operation,
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9.2 Iile Record Forinat
0.2.3  Start or End Record
For a preject or library operation (Unit is "1 or 71"")-

<PRFEFIX> <THRAINAMD: «BLOCKS DIR: <LIBLNAMB> <TARGET NAME> <OPTIONS:

whaere,

e <PREFIX> i §5/E D/B/U U/L
e <DIRNAME: ix the herarchic path to the preject or library directory.

<HLOCKSDI > §s the rolative dizectory patl to the directory / file holding the block defini
tiong (nsually blocks, but Gbrary.st for an Included library)

<LIMNAME: is the name of the project or library.

@

<TARGELINAME> is the name of the current build target

o <OPTIONS: are the nser specified huild options (combination of odb options and those passed
across the O8I Lo the back end operation),

For a block operation {Uunit is 'IP°):-

SPREMX <DIR NAMES <BLOCK. NAME> <HLOCK_UYPE: <TARGET.NAME: <OPTIONS:
where,

e <PREFIX: is 5/ D/B/UB
o <DIR.NAME:® is the hicrarchic path to the block dircctory.

<BLOCKNAME > is the pame of the block baing built

o <BLOCKITYDPE: is the typoe of block (e, PROGRAM, FUNCTION-BLOCK, ete).
e STARGWENAMLE® is the name of the current build target
o <OPTIONS> are the usor specificd build options (combination of odl options and these passed
across 1he O8] to the back end oporation),
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g.2.2 Library Record
Far the Dates utility:-

SPREPIX: < DIRNAMES libraryst LIBRARY < TARGETINAME> <CHILTLDATES >

whore,

o < PREFIX> is LD U/L
s <DNRECTORYNAMIE> is the hierarchic path to the Hbrary directory.
e <TARGIVINAME: is the name of the curvent build target

e <CINMLDDATES: are the dates of the library’s dependent library’s most receat huild time,
gource modification and interface modification. The dates are those roturned by the Dates
utility - see the output record format.

For the Huild and UnBuild ntilities:-
SPREFIX > <DIR.NAME> Hbrarysl LIBRARY < PARGET.NAME>
whaora,

e <PRENX:>is L B/U U/T,

8.2.3 DBlock Record
For the Dates ulility:-

<PREFIX > <DIR.INAME> <BLOCK. NAME> <BLOCKI'YPE: <'TAR- GFT_NAME:
< CHILD_DATES »

wlicre,

o <I'REFIX:> is BD U/L
e <DIRTCTORYNAME> is the hierarchic path 1o the block dircctory,

<BLOCKSNAMES> ig the name of the block heing bnnit

3
o <BLOCKTYPEF:> is the type of block (e.g. PROGRAM, FUNCTION BLOCK, otc).
o <TARGETNAME> is the name ol the current build target
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e <CHLDDATES are the dates af the bloek’s dependenl bleck’s most recont build time, source
maodification and interface modification, The dates are thoso retnrued by the Dates utility -
sce the oulput record format,

For the Baild and UnBulld atilithes:-

PREFIX > <DIRNAME> <BLOCK. NAME:> <BLOCK TY PR < TARGTT NAMT-

where,

s <PREFIX> is B /U U/L

$#.8 Ouiput Records
9.3.1 Build

AT outpat Is mgarded as cowmments to be printed on the stapdard outpul channe] (GOT build
window).

%.3.2 UnBuild

All outputl is regarded as comments to be printed on the standard output channel (GUT build

window).

8.3.3 Dates
H a build is required, the following output is produced:
I3 | wdatel> [ <dated> 1]

ihis indjcates that the block needs buslding. The optional dates are mtended (o provide further
informadion thal the object store cannol derive itseld.

s <dalel> is Lhe date thal the block’s souree(s) last changed

o <date2s i3 the date that the block’s interface last changed,
These wa dates (which default 10 OxTTFEFFFFE) re returned by the object store Lo Tuture invoeations
of Dates in the inpul records for parent blocks.

If Den't Buiid is required, the following oulpnt is praduced:
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1) «dately [ gdate?> [ <dated> ]
Lhis indicales that the block docsn™ need building.

e <dalel> is tha last build date for this block
e <date2> Is the date that the block’s sonrca(s) last changed {defaults Lo <datel )

e dated> is the date that she block’ lntorface last changed {defaults to <datel =)

2.3.4 Error Messages
‘I’he output:

1 error rncssaga

indicates an error. The message is writien t6 the error window,

3.3.5 lomment Message
The output

#f < Conunent’

iniicates an informative comment. The message is written to the outprt window.

The presence of any error vutput will indicate a failnre which will terminate the build process (nnless
the option Ignorekrrors is set.

T'he format of a date is unsigned numeric - its exact meaning is up Lo the build systemn. The object
store only uses the nurmerie value to determine if a block is older (Jower numeric valauc) or younger
(higher numeric valne. The child date passed into the Dates program is the date given for the child
Dlock most recently (highest valne) built, This value is derivaed [rom the results of calling Jates for
thie child blocks, A ‘B 032put record withoul a date is interpreted as the maximum date (2 -1 or
OxFFEIFFFI) - e, in the fature.
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9.4 DExample of Dates
e SDEP Ln/get/exce/project/EXTRUDER boclks LXTRULER Windows DatesAsNeoded BuildAsNeodaed
IncludeLibraries GeneraleCCode HuildBlockDependencies
e LDP I)/get/exce/library /TASKE FASKS LIBRARY Windows 00 0
s 1) 18352 12091 -13978 '
o SDL Di/get/exee/library /GTNIO blocks GENIO Windows
e RLYP Di/fgel/exac/library /GENIG/BLOCKS/TIGITATL Dighial Ont FUNCTION _BLOCK Windows 00
0
e 13 18352 12081 -14578
s BDL Di/got/exec/library /GENIO blocks GENIG Windows
o HULP Difgei/esec/project/TRTRUDER/BLOCKS/MOPPERC HopperOntrl FUNUTION RLOCK
Windows 18352 1208] 4204900318
& H 25974 11986
e LT D/get/exee /project/TBXTRUDER/BLOCKS /RACK Rack PROGRAM Windows 00 0
s H-256G32 11993
e TP
Li/petfexee/project/BXTRUDER/BLOCKS /EXTRUDE Exirad RESOURCE Windows 1204041664
1204941864 4294941664
e 113034 12080
e DT D:/get/exec/project/EX TRUDER blocks EXTTRUDER Windows
3.5 Example Of Build
e SBP N:ifgetfoxcc/project/EXTRUNER hlocks EXTRUNDER Windows DatesAsNaeoded BnildAsNecded
Includelibraries CenerateCCode BuildRlockDependencios
o BED Di/get/exac/project/EXTRUDER/BLOCKS/TIOPPERC HopperCntrl  FUNCTION BLOCK
Windows
e Buill, block MopperCatrl”
o BUP D;/pet/oxec/project /X TRUDER/BLOCKS/RACK Rack PROCGRAM Windaws
& Huilt block "Rack’
o BB Di/get/exee/project/EXTRUDFER/BLOCKS /EXTRUDE Fxirud RESOURCE Wiudows
¢ Built resoures Lxtrd’
o BBP I;/get/exee/project /EXTRRUDER blocks EXTRUDER Windows
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QNi-Y IF C:(?LO'L.JR STAMPED ON i 0
QNTROL SHELT. GO Tindld System
EUROTHERM CONTROLS 'Sl  [TOCUMENTNUMBER STIT,
@ Copyright 1998 Buivtherm Gantraly Lid - 170246742336 15

HTRI A



EUROTHERM CONTROLS TEL:01303-265882 09 May S5 14:33 No.032 P17

9.6 Example Of Unbuild

e SUT Di/get/oxec/project/ BXTRUDER blocks EXTRUDER Windows Dates AsNesded BujldAsNeodod
IncludeLibraries GienerateCCode DuildBlock Dependencios

e BUP ifgetfexve/project/EXTRUDER/BLOCKS/HOPPERC HopperCntel FUNCTION, BLOCK
Windows

e # Unbuilt block "HepporCntrl?

e RUT D:/gei/exce/project/BXTRUDER/BLOCKS/EXTROON FxtrContral PROGRAM Windows

= Jf Urdbaild block "ExtrOontrol’

e BUT B/pet/exoc/project/EXTRUDER/BLOCKS/EX TRUDE Extrgd REROURCE Windows

e :ff Unbuilt block "Extvud’

e T I /get/enee/project/TTXTTIUDER blocks X TRUDER Windows

10 GCT Build Program Structure

1.1 Main

Doth the Unix snd Windows main program comsist of a Joop where execution wajts for incoming
messages Lo become available from the mput pipe (Unixz) or dde {Windows) before passing execution
into the “d” function (Do The Business), I the input pipe is closed or the dde cdient disconnects,
the loop is existed and the program terminates.

10.2 DTB (Do The Business)

This funelion processes the input message, determining which function s required (Dates, Build, or
Unbuild), wheiher it is & Start (causes dato structures to be initialized with the approprinte target
date), Library (only processes Datoes connuands), Block (appropriately passes execution to do_dates,
do build, or do.nnbuild) or Fad command {cleans struetnres).

The doodaves, do build, and do_unbuild functions perfory Lhe appropriale processing before return-
ing.

10.3 DDE Systemn (Windows Only)

Maessages Lo aad from GCT Haild are passed into VIFO buffers. These buffers are Tiandled by the
FIFQRuler class.

The interface to the DDE windows system ia handled by the ddeDuildScrver class, which is derived
rom the ddeConnectServer class (see GOT DDE Server). LThis class handies reading and wriling to
the FIF'Q buffers, DT Caltbacks, DDE message leops, and Windows message loops,

=0 Do -
CONTROLLED DISTRIBUTION COPY | ROGUMENT | irapnical Configuration Tools
ONLY IH COLOUR STAMPED ON )
ONTROL SIWET, Lo

GOT Build Systean
.

EUROTHERM CONTROLS £ DOCUMENT NUMBER SHT.

@ Gnpyright 1995 Koroshelmn Gontrois Led — H1P0246740336 16




CONTROLLED DISTRIBUTION ONLY IF COLOUR STAMPED

GCT

GCT Build System

APPROVAL FOR Author Checked ELECTRONICALLY STORED DOCUMENT
DOCUMENT REVISION DIRECTORY PATH
JOB TITLE Signature Date [osprey4/get/doc/specs/buildsys/buildsys.tex

ORIGINATING DEPT: ENGINEERING

CONTROLLING DEPT: ENGINEERING

NO. of SHEETS
CONTROL SHEET 12
AUTHOR: lan Hughes DOC. TYPE: Software Design Specification
~ONTROLLED DISTRIBUTION COPY | ROGIIMENT | ger
JL.Y IF COLOUR STAMPED ON 4
CONTROL SHEET, GCT Build System
®

EUROTHERM CONTROLS

@ Copyright 1994 Eurotherm Controls Lid

€

DOCUMENT NUMBER
HP024674C308

SHT.

b R

e



2.1 ¥roject and Library ihrectories

The differences between projects and libraries are relatively miner in internal terms {only a project can hold
CONFIGURATIONs and RESOURCEs) so they will be considered here together.

The top level directory {project or library) acts as a pi
rectories. Currently a project/library name is also the directory name and so is
portability to DOS}. It would be possible eventually to have a dir tbl.tab
1ibrary to act as a directory mapping longer project/library names

names (8 characters).

Inside a project/library directory are:-

ace holder for individual project and library di-

Himited to 8 characters (for

type file in each of project and
(say up to 20 characters) onto directory

e A mapping file (dir tbl.tab) that maps CDL block {Function Block, Program, Resource, ebc.} names
(up to 20 characters) onto directory names (7 characters). Directory names are Hmited to 7 characters
so that further unique names can be derived from it and still fit the DOS 8 character limit.

¢ A place holder directory (blocks} for individual CDL block directories.

e A directory per target type (if required by the target build system) for holding target specific butld files

(e.g. 1ib.a).

e An options database section file (Library.odb) holding the current build options for the library. the

library search hst, etc..

Note that there is a parbicular form of library (an Included Library)

that is used to store user defined types

and function prototypes. In an Included Library there is a single source file (Library.st) held in the top level
directory and containing all the type definitions and prototypes.

Inside an individual CDL block directory are:-

e source.st - the CDL source file which holds at least the wrapper definition and the editor attribute.

o Other files which depend on the block type, the targets and the bulld processes used o build the block.

Figure 1 illustrates the file and directory structure.
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Figure 1: Directory and File Structare

3 The Build Process

The build process is handled by the object store — this means that the editors do not need to concern
thermnselves with the mechanics of building. The osi {Object Store Interface) offers the following interfaces for

building -

e osiBlock::Build — builds an individual block.

e osilibrary::Build — builds all the blocks in a project or library.

e osiBlock: :UnBuild — unbuilds an individual block {forces the block to be rebuilt before use).

e osiLibrary::UnBuild — unbuilds all blocks in a project ar library (forces all blocks to be rebuilt before

use).

e 0siBlock::ListBlockDependencies — lists which blocks a given block is dependent on. to as many

levels as requested.

GCT supports:-

o Different target build systems. The same source block may be fargetted at multiple products with very
different run time architectures.

e Different source files. Some editors (E.g. a graphics editor) will create files that GCT knows notaing

GCT

about.
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The build process involves several stages. The exact use of these stages can be fine tuned for a particular
build system as described later.

1. Identify all the blocks that the 'to be built’ block is dependent on (to a depth determined by the
CompilerOptions option}.

9. Invoke command files {scripts, batch files, or executables) to identify which of the above blocks require
re-building. N.b. The object store cannot determine this as back-ends may create other source/output
files that are unknown to the object store.

3. Invoke command files to perform the builds of the individual blocks.

The following command files are required to support the build process for any giver type of block:-

1. Dates — to identify the latest source date and the latest build date. The ousput is appended to a
“results” file in a platform dependent manner.

9. Build — to perform the necessary operations for building the block. Thas command file must support
building the block type for all the targets supported by the type. The command file can assume that
the ST has been validated.

3. [InBuild — remove all but source files.

This build process can be fine tuned by adjusting target specific options database parameters. The following
parameters affect the build process:-

1. <target>:<block type>.CompilerOptions — including the -GI option for a block type ensures that
the full block hierarchy is read into the object store when the block is opened. Qtherwise only one level of
dependencies are identified and the build process will not identify all dependent biocks that may reqiure
building. ‘The penalty for setting —GI is the increased time taken to open the block. <block type>
may be RESOURCE, PROGRAM or FUNCTION BLOCK — normal practice would be to set the -GI flag for
RESQURCEs only. It should be noted that the -GI flag is set automatically by the object store whenever a
PROGRAM is built in a Build Library operation. { There are inconsisiencies here that require resolution
— e.g. what about instance.c for a function block at the RESOURCE level?)

9. <target>:BuildOptions — this option fine tunes the build process itself. It takes a value made up of
a list of options:-

<target>:BuildOptions:= [ DatesAsNeededBuildisNeeded |
DatesEveryBuilddnce
BuildEvery ]

[ IncludelLibraries
ErrorLibraries
Ignorelibraries ]

[ IgnoreErrors ]

[ GenerateCCode ]

{ NoTargetName ]

[ BuildBlockDependencies ]

[ Plainformat )

where,
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DatesisNeededBuildAsNeeded {This is the default). Starting at the bottom cf the dependency hier-
archy Dates is called for each block. If a child needs building then don't bother calling Dafes for
the parent, it obviously needs building too. Call Build for every biock that needs building.

DatesEveryBuildOnce Call Dates for every biock. Call Build ONCE at the end ( Dates is expected to
build up a command file for Build to execute).

BuildEvery Never call Dates, call Build for every block.

InciudeLibraries (This is the default). If a block depends on blocks in other libraries then build
those blocks too.

ErrorLibraries If a block depends on blocks in other libraries, and those blocks require building.
report an error.

Ignorelibraries If a block depends on blocks in other libraries, assume that those libraries are up to
date.

IgnoreErrors If Dates, or Build, gets an error don’t tcerminate the build {as we do by default) bus keep
going.

GenerateCCode Before Build is called for a block automatically generate the 'C’ code for the block
(replaces the original GenerateCCode odb parameter).

NoTargetlame Dafes, Build and Unbuild oviginally were not passed the name of the target that they
are building for. This option is for backwards compatability and removes the target name from the
argument line. (THE DEFAULT IS TO PROVIDE THE TARGET NAME).

BuildBlockDependencies By default BuildLibrary builds all blocks with their dependencies and Build-
Block just bailds the block in question. This cption causes build block to build dependent blocks
too (currently limited to a depth of ONE).

PlainFormat Provided as a backward compatability switch. When present the Object Store will

o Not write any start or end records to the back end utilities
s Invoke the build utility once per block that needs building - rather than once for all blocks
e Not start any record with the Stage/Util/Unit prefix

During the build process a CallBack will be invoked at various stages:

4

1. To report the blocks that require building (as long as the BuildEvery option is not set).

2. Report any dependent libraries that are unbuilt (the build process can optionally be aborted at this

stage). (not yet implemented)

. Report progress on the building of blocks (the build process can optionally be aberted between building

one block and the next) - but only if PlainFormat is set (otherwise it is the build utility’s responsibility
to detect the error and stop if appropriate}.

. Return any output or errors reported by a build command file (build will automatically be aborted on

errors).

Interface To Build Back-End

The interface the the buiid support commands { Dates, Build, and UnBuild) is as follows:-

. (Under Windows-3) Execute the build support programs using 'WinExec’ - the 'program’ could ther be

a DOS executable, a WINDOWS executable or a .BAT file (I helieve)

~ONTROLLED DISTRIBUTION COPY | REVISION
NLY IF COLOUR STAMPED ON
CONTROL SHEET.

DOCUMENT QCT

4

GCT Build System
L

EUROTHERM CONTROLS to DOCUMENT NUMBER SHT.

@ Copyright 1994 Eurotherin Controls Litd

HP(24674C308 £

e



2. {Under Windows-3} Pass all input to the program in a file of predefined name (GCTIN ) in the current
working directory (the directory of the block / library being built).

3. (Under Windows-3) Expect outpub o @ file in the same directory {(GCTOUT), and errors in a separate file
(GCTERR); with a separate file (GCTDONE) created purely to signify that the program is finished.

4. (Under Unix) the same principle is used except that the files are replaced by stdin, stdout and stderr
pipes

5. The input to the Dates program will be a file containing the blocks to test (one per line). The output
will be a file containing the blocks that need making {one per line).

Bach input record is on a separate line and starts with a prefix of the form Stage/ Ui/ Unit, where,

Stage is the stage of the utility operation. It takes the following values

e § - the start of the utility. There is always one 'S’ record at the start of a utility
o L - operation on an individual included library {i.e. one represented by library.st)
» B - operation on an individual block

s E - the end of the utility. There is always one 'E’ record at the end of a utility
Util indicates the utiliby being invoked. It takes the following values

e D - the dates utility
¢ B - the build utility
e U - the unbuild utility

Unit is the unit on which the user is operating. It takes the following values

o L - the user has performed an operation on a library {e.g. Build Library)
o P - the user has performed an operation on a library {e.g. Build Project)

o B - the user has performed an operation on an individual block (e.g. Build Block)
Thus the prefix
SDB

is the Start record of the Dates utility for a build Block operation and
BUL

is a Block record of the UnBuild utility for an unbuild Library operation.
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. 4.1 Input Iile Hecord Format
4.1.1 Start or End Record

For a project or library operation (Unit is 'L or Py
<PREFIX> <DIRECTORY_NAME> <BLDCKS_DIR> <LIB_NAME> <TARGET_NAME> <OPTIONS>

where,

<PREFIX> is SIE DIBIU UIL
<DIRECTORY NAME> is the hierarchic path to the project or library directory.

<BLOCKS.DIR> is the relative directory path to the directory / file holding the block definitions {usually
blocks, but library.st for an Included library)

<LIB_.NAME®> is the name of the project or library.
<TARGET NAME> is the name of the current build target

<OPTIONS> are the user specified build options {combination of odb options and those passed across the
O8I to the back end operation).

For a block operation (Unit is 'B’):-
<PREFIX> <DIRECTCRY_NAME> <BLOCK_NAME> <BLOCK_TYPE> <TARGET_NAME> <QPTICHNS>

where,

<PREFIX> is SIE DIB|U B

<DIRECTORY_NAME> is the hierarchic path o the block directory.
<BLOCK.NAME> is the name of the block being built

<BLOCK_TYPE> is the type of block (e.g. PROGRAM, FUNCTION_BLOCK, etc).
<TARGET.NAME> is the name of the current build target

<OPTIONS> are the user specified build options (combination of odb options and those passed across the
OSI to the back end operation).
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- 4.1.2 Library Record
For the Deates utility:-
<PREFIY> <DIRECTORY_NAME> library.st LIBRARY <TARGET _NAME> <CHILD_DATES>

where,

<PREFIX> is LD UIL
<DIRECTORY _NAME> is the hierarchic path to the library directory.
<TARGET NAME> is the name of the current build target
<CHILD_DATES> are the dates of the Hbrary’s dependent library’s most recent build time, source modi-
fication and interface modification. The dates are those returned by the Dates utility - see the cutpurt
record format.
For the Build and UnBuild utilities:-
<PREFIX> <DIRECTORY_NAME> library.st LIBRARY <TARGET_NAME>

where,

<PREFIX> is L BIU UIL

4.1.3 Block Record

For the Dates utility:-
<PREFIX> <DIRECTORY_NAME> <BLOCK_NAME> <BLOCK_TYPE> <TARGET_NAKE> <CHILD_DATES>
where,

<PREFIX> is BD UlL

<DIRECTORY NAME> is the hierarchic path to the block directory.
<BLOCKS.NAME> is the name of the block being built

<BLOCK_TYPE> is the type of block {e.5. PROGRAM, FUNCTION_BLOCK, etc).
<TARGET_NAME> is the name of the current build target

<CHILD_DATES> are the dates of the block’s dependent block’s most recent build time, source meodification
and interface modification. The dates are those returned by the Dates utility - see the output record
format.

For the Build and UnBuild utilities:-
<PREFI%> <DIRECTORY_NAME> <BLOCK_NAME> <BLOCK_TYPE> <TARGET_NAME>
where,

<PREFIX>is B B|U UlL
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. 4.1.4 ©Output Hecords
For the Huild and UnBuild utilities all oubput is regarded as comments to be printed on the standard outpus

channel (GCT build window).

For the Dates utility:-

Build. The output
B [ <datel> [ <date2> ] ]

indicates that the block needs building. The optional dates are intended to provide further information
that the object siore cannot derive itself.

<datel> is the date that the block’s source(s) last changed

<date2?> is the date that the block’s interface last changed

These two dates (which default to 0z FFF FFFF F)are returned by the object store to future invocations
of Dates in the input records for parent blocks.

Don’t Build. The output
D <datei> [ <date?> [ <date3> ] ]

indicates that the block doesn’t need building.

<datei> is the last build date for this block
<date2> is the date that the block’s source(s) last changed (defaults to <datel>}
<date3> is the date that the block’s interface last changed (defaults to <datei>)

Error Message. The cutput
E <error message>

indicates an error. The message is written to the error window.

Comment Message. The output
# <Comment>

indicates an informative comment. The message is written to the output window.

The presence of any error output will indicate a failure which will terminate the build process (unless the
option IgnoreErrors is set.

The format of a date is unsigned numeric -— its exact meaning is up to the build system. The object store
only uses the numeric value to determine if a block is older (lower numeric value) or younger (higher numeric
value. The child date passed into the Dates program is the date given for the child block most recently {highest
value) built. This value is derived from the results of calling Dates for the child blocks. A ‘B * output record
without a date is interpreted as the maximum date (232 — | or Qe F FFFFFFF) — ie. in the future.
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.0 PFaranerterisation

it is intended that in general a library can be built for any target. Target specific parameters for a library
are held in the library’s 1ibrary.odb option database section. They are set up as a result of a user action
(Files\Build SetUp...) which invokes a target configuration dialog,. This dialog is either (i) a target specific
utility invoked by the object store, or (i) a general dialog customised by a list of arguments in the options

database.

5.1 The “Standard” Dialog

Note: The features of this section are NOT implemented yel

Most targets will require a few parameters to be held against a hbrary for build purposes. These parameters are
held in the library’s option database section and can be set up by a standard dialog. The dialog is customised
by a list of fields held in the target’s option database section (Targev:BuildSetUpDialog }. The format of

these field specifiers is (something like):-
[Parameter] : [Promptl : [Typel : [Default Valuel
where,

e [Parameter] is the name of the parameter to be stored in the library section.
¢ [Prompt] is the prompt string to be used in the dialog.
e [Typel is, for example, one of

STRING[length ]

INT low..high

DIR — for a directory name

CHOICE ’stringl’ *string2’ ’string3d’ ...

etc,

6 OptionsDatabase

The build system uses the following opticns from the options database in addition to those described above:-
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Parameter Facility

Default

Usage

Normal Section

LibraryRootDizr

library

Directory under GOC-
TROOT which holds all libraries
for compatability with old ver-
sions of FBB which used share

default

ProjectRootDir

project

Directory under GC-
TROOT which holds all projects
for compatability with old ver-
sions of FBB which used conf

default

TargetsSupported

The names of all the tar-
gets supported by the instal-
lation. This list is offered
to the user when he selects
Files\Build SetUp... from
the main GCT menu.

defaunlt

BuildSetUpCommand | Target

The fuil path name of the
command to be executed to
set up the build system for
a given library (alternative to
BuildSetUpDialog)

target

BuildSetUpDialog | Target

List of dialog pa-
rameters for a standard build set
up for a given library {alternative
to BuildSetUpConmmand) Noi Yel
Implemented

target

Target

The name of a target that is cur-
rently set up as the target for
the library. This gets changed by
Files\Build SetUp....

library

BuildCommand Target

build

The full path name of the com-
mand to be executed to perform
the BUILD function.

target

UnBuildCommand Target

unbuild

The full path name of the com-
mand to be executed to perform
the UNBUILD function.

target

DatesCommand Target

dates

The full path name of the com-
mand to be executed to perform
the DATES function.

target

o {0 —
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