Moscow ML for the Apple Macintosh™

Version2.000f July 2000

DougCurrie (e@flasors.com)
Flavors TechnologyInc.
ManchestemMNew HampshirelJJSA

This documentescribesMoscav ML 2.00for the Apple Macintosh. It wasdoneby e (Doug Currie) in
July 2000basedon previousports.

The biggestchangessinceversion1.44 are: increaseddefault and minimum memoryrequirements,
AppearancendNavigation Servicessupport,changego the make function, IntInf andlibgmp.soadded,
Cookies Bin234mapetc. SeeRel easeNot es_Mac. t xt for otherrecentchangesndimprovements.

Threeotherdocumentsthe MoscowML Owner's Manual [3], the MoscowML Languaje Overviav
[1], andthe MoscowML Library Documentatiorj2], describegenerabspect®f the Moscav ML system.

Moscav ML implementsStandardML (SML), asdefinedin the 1997Definition of Standad ML, with
someextensiongo the SML Moduleslanguageand supportsmostrequiredpartsof the new SML Basis
Library. Mosconv ML supportsseparateompilationandthe generatiorof stand-alonexecutables.

TheMoscov ML homepageis htt p: // ww. di na. kvl . dk/ ~sest of t/ mosm . ht m
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1 Readthis if nothing else

Usetheinstallerto install Mac Moscov ML. It will placesomefilesin a"mosml"”folderin your System
Folder’s Extensiondolder. This configurationsupportdaunchingthe mosmlapplicationsassupplied.For
otherpossibilities,seeSection13.

If youwantasourcecodeinstallation(i.e.,thesourcecodefor Moscav ML itself, whichis notrequired
to useMoscon ML) besureto readtheinformationdisplayedoy theinstallerwhenit’ slaunchedyou must
installthe Linux Moscav ML sourcedeforethe Mac Moscov ML sourcecodesupplement.

Typing anexpressiorfollowedby the Enterkey (or Option-Return)causeshe expressiorto be sentto
mosmlfor evaluation.Try typing:

help "lib";

followedby Enter

Thereare two applicationsets,nearly identicalin function, but customizedfor the PPCand m68k
SANE. If you areusingMoscov ML on a PaverMac, you shouldinstall only the PoverPCset; if you
areusingMoscav ML on a m68k Mac, you shouldinstall only the m68k set. The installer offers both
of theseoptionsunderthe Custominstall mode. You musthave a PoverMac, Quadra,or a M68030 or
M68020basedMac to useMac Moscav ML, and20 Mbytesof free disk space(30 Mbytesfor a source
codeinstallation).

Them68kapplicationsdo not supportsharedibraries(dynlibs).

SeeRel easeNot es_Mac. t xt for ahistoryof improvementsandfixes.

In this documentthe charactesequenceXXX in file namegepresentshe currentversionnumberof
Moscav ML. For example,in release2.00, referencego the file mosmIXXX.appareactuallyreferences
to mosmI200.app.



2 Credits/support

Moscaov ML (mosml)is freeware. The entire sourcecodefor mosmlis available. A numberof authors
have contributedto its development;seethe file copyrght/cogyrght.clfor restrictionson chaging money
for distribution of this software.

| have testedmosmlon two PoverMacs(8600and StarMax4200); notethattherecentm68k versions
have beentestedonly in emulation.| have not extensively stressestedmemoryrequirements| usually
runwith 16M allocatedto mosml,but it will probablyrunwith muchless.It will launchandopenfilesin
3 MB. Runningthefull library testrequiresabout16 MB.

Comments/questioraboutthe port shouldbe directedto me,<e@flavors.com>.

Comments/questioraboutMoscav ML shouldprobablybedirectedelsavhere,asl amnotanexpert
in ML or its implementation!Pleasereadthis documentandary otherREADME or documentatiorthat
accompanieshis releasebefore sendingquestionsto me or ary of the other authors,mailing lists, or
newsgroups.Seethe SML FAQ, andnewsgroupcomp.lang.mlwhich | watchvia the SML-LIST mailing
list.

3 Getting started

Theinstallationstepsin brief are:

1. launchtheinstaller MacMoscavMLXXXinstaller (whereXXX is theversion,e.g.200);
2. selectCustominstall, andchoosehe PPCor m68kinstallation;

3. click thelnstall button.

Notethatif youwanta sourcecodeinstallation(i.e., the sourcecodefor Moscov ML itself, which is not
requiredto useMoscon ML) besureto readtheinformationdisplayedby theinstallerwhenit’s launched:
you mustinstallthe Linux Moscov ML sourcedeforethe Mac Moscav ML sourcecodesupplement.

Detailsabouttheinstallation...

1. Theinstallerwill createa"mosmIXXX" folder onthe volumeof your choice,andwill placeseveral
filesin a"mosml"folderin your SystemFolder’s Extensiongolder. In themosmIXXX folderarethe
mosmlapplication,documentationandexamplefiles. In the mosmifolderin the Extensiondolder
arethe sharedibraries(PPCinstallationsonly) andthe mosmlimageandlibrary files.

2. ThePPCversionof mosmlis suppliedasapair of files: asharedibrary containingthe bulk of mosml
with theuserinterface,anda small (16k byte) application.Note: Thetwo files mustbein thesame
folder, or elsethe sharedibrary mustbe in a subdirectoryof the Extensiongolder in your System
Folder, wherethey wereplacedby theinstaller

Thereis a secondPPCsharedibrary for useby mosmlbasedCGls, anda pair of applicationtem-
platesfor the creationof stand-alonenosmlbasedCGlsandapplications.Soin total therearefive
PPCspecificfiles; thesefiles arelocatedin the mosmIXXX folder andits e_t enpl at es subfolder:

File Contents

mosmIXXXapp themosmlapplication
mosmIXXXapp.templatg themosmlapplicationtemplate
mosmIXXXapp.lib their sharedibrary
mosmIXXXcgi.template | thecgi applicationtemplate
mosmIXXXcgi.lib its sharedibrary

For the m68kinstall, thereis onem68k basednosmlapplication,andtwo m68ktemplates:



File Contents

mosmIXXXm68 themosmlapplication
mosmIXXXm68.template | themosmlapplicationtemplate
mosmIXXXm68cgi.templatg thecgi applicationtemplate

Eachof the above sets,PPCand m68k, provide the samecapabilitiesexceptthatthe PPCsetonly

runson PonverMacs,andrunsfasteron PaverMacsthanthe m68k set. Also, the m68k applications
do not supportsharedibraries(dynlibs). It's bestto only install oneof the m68k or PPCversions,
otherwisethe Finderwill not know which versionto launchwhena mosmlfile is double-clicled.

Fromnow on!’ll call theversionyou kept"mosml."

3. Theconfiguratiorcreatedy theinstallersupportdaunchingthemosmlapplicationsassupplied;the
mosmlapplicationitself, the mosmIXXX folder, andary createdstand-alonepplicationsmay be
movedaboutfreely. Don’t movethefilesin the Extensiongolder’'smosmlfolderwithoutconsidering
theconsequencesgeSectionl3.

4 Launching mosmi

Thebinaryimagefile "mosml.image'is loadedautomaticallywhenmosmlis launched mosmithenloads
somelibrary files. It's importantto avoid moving the imageor library files; they shouldbe left where
installed(i.e.,in the Extensiondolder, or relative to mosmlandthemosmlfolderif youfollow thealternate
installationin Sectionl13).

Now you arerunningmosmlinteractively. Typing expressionsfollowed by the Enterkey (or Option-
Return),causeshe expressiorto be sentto mosmifor evaluation.Try typing:

help "lib";

followedby Enter

The CommandmnenucontainsmosmlspecificcommandsUsethesemenuitemsto use,load,compile,
etc. Themeaningof thesecommandss documentedh theMoscav ML documentatioi3]. TheFile, Edit,
SearchandWindows menusarefor usingthe built in editor. Also in the Edit menuis a Stylesitem for
settingpreferencegwhich arerecordedn a"Mosml Preferencesfile in your Preferencegolder).

Lateryou canusethelink functionto build your ownimages.If younameyourimage"mosml.image
thenit will beloadedautomaticallyat launchinsteadof the original mosmlimage. You canalsoselectan
imageto loadatlaunchtime usingthecommandine, via draganddrop,or throughnamingcornventionsfor
applicationsaandimages.You canalsobuild stand-alon@pplicationghathase your mosmlimagebuilt-in;
seebelow.

Sectionl14 describesiow to usethe consoleandeditorfeaturegprovided by eConsole Herearesome
newer featuresspecificto the mosmlversionof eConsole:

A commandn the Searctmenu,OpenSelectioncanbeusedio openafile by selectingts namein ary
window andtyping Command-D This canalsobe usedwith mosml’s errormessagesn this casethefile
thatcausedheerrorwill be openedandthe errortext scrolled-toandhighlighted.For example,selecting
theline:

File "errortest.sm", line 3-6, characters 4-75:

andtyping Command-D(or selectingthe OpenSelectionmenuitem) will openthefile errortest.smin an
edit buffer with the four lines highlighted. This only works for files in the currentdirectory, but this is
almostalwayswherefiles will beif thecompileris complainingaboutthem.

The Consoleremembersghe endpoint of thelastinput (plus Mosml’'s responseif ary) andrefuseso
allow backspacingastthatpoint. It beepsn responseA commonnew-userproblemoccurswhentyping
anexpressiorwithout a trailing semicolon- it resultsin no responsea naturalreactionis to backspacéo
the previous line, addthe semicolon,andtype Enteragain(ratherthensimply typing the semicolonand
Enter). Unfortunately this would resultin the expressiorbeingenteredwice sincetherule is thatall text
in the"run" nearor behindtheinsertpointis sentwhenEnteris typed. By preventingyou from backingup



to connecttwo text "runs” the problemis avoided. You canstill useCut or Clearto remove text from the
Consolewindow, if desired.

Thereis aCommandmenuitem calledEnd of Input. It is intendedto emulatethe Control-Din UNIX.
Using the End of Input command,or its commandkey equivalent<Command-;>(that’s the Command
key and Semicolon)from toplevel will causeMosml to quit. Using the End of Input commandwhile
awaitinginputwill causeary typedcharacterso be Enteredandthenwhatever charactersreavailableto
bereturnedgvenif therearenoneor fewerthanrequested.

Whenmosmlexits in ary mannerotherthananappl Quit commandrom the user(i.e., the Quit menu
item or command-Q)the consoletitle will changeto: press <enter>> to exit andtheapplication
will not quit until you typethe <enter>key. This featureletsyou seethe resultof UNIX-lik e applications
in the console andevento save the consoles contents.n this mode,mosmlis really terminatedpnly the
consolecodeis still running.

5 Cowicons

My nine(now thirteen)yearold daughterMegan,drew theicons. Sheis betteratit thanme.| choseacow
for theiconfor threereasons(1) "cow" arethelettersmissingfrom mosml;(2) CamlLight usesa camel,
sol thoughananimalfacewould beappropriate(3) | think cowvs arenice.

Cows in New Hampshirelook somethindik e the icon. They arewhite with blotchy black spots. If
thereareary Moscov ML usersouttherewho arealsoartists,pleasefeel freeto contribute morepolished
icons!

6 Library status

The Moscov ML library units, including the SML BasisLibrary, Mosml extensions,and Dynlibs (dy-
namicallyloadedor sharedibraries)arefully supported.Therearealsoa coupleMac-specificextensions
including AppleScript,andextensiongo the openfunctionbuilt into theruntime.

6.1 Moscow ML library units

Although muchof it is UNIX derived, a surprisingamountof the library now works with the Mac. In
particular walking directorystructuresandgettinginformationaboutfiles, elapsed/usetime, time of day,
and datesare all working. In fact, as of this releasethe Mac versionis aheadof the DOS and UNIX
versionsn capability In particular the Mac version:

¢ hasthemosmldepcapabilitybuilt into a nev make function

¢ hasthelinkerintegratedinto thetoplevel ervironment.

Onecompromisevasnecessarin Path.smk- it assumeshatthe pathnamestringcanbe usedto determine
if a pathis relative to the currentworking directoryor absolute(relative to "root"). While it is alwaysthe
casethatMac pathnamestartingwith ":" arerelative, all otherpathnamesanberelative or absolute The
Mac triesits darndesto find the file somevhere.So,| madethe following choice:if the namestartswith
a":" thenit'srelative, elseif it containsa™:" it's absoluteglseit’s relative. This seemgo handlecommon
caseqi.e.,it'srareto storefiles atroot level). Path.smlalsohasassumption$uilt in abouthow pathname
arcs"." and".." behae. Thesearejust file (or directory)nameson the Mac. The Mac approachof "::"
meaningup versus":" meaningdown is very dissimilarto the UNIX approach] tried to make Path.sml
work asbestl could. It shoulddo theright thingin mostcasesgertainlyall commonandcanonicakases.

Therearealsosomedifferencesn how file systemlinks work. Mac aliasesarenot 100%like UNIX
links. For example readLink()returnsthe absolutepathnameof the original file onthe Mac.

The Mac implementationof readDir sharesa bug with someother mosmlimplementations:if you
modify the contentof a directorywhile it is openfor readingtheresultsareunpredictable.



6.2 Filenametranslation

Whenfiles areopenedby Moscov ML runtime,a simpleUNIX to Mac pathnameranslationis performed
if the namecontainsary '/’ characters.This is indispensablevhen porting from the UNIX versionof
mosmlto theMac. It is lessusefulaftertheportis done,but remainsn placeif you needit. Onedravback
to this mechanisnis thatsomelegal Mac file andfolder namescannotbe usedin mosmlpaths,i.e.,file or
foldernamescontaining/’ charactersThis hasnot provedto bea problemin practice.

6.3 AppleScript library module

ThemoduleAppleScriptsuppliedacilitiesfor compiling,running,andreceving resultsfrom AppleScripts.
Examplesare providedin e_SM. of using AppleScriptfrom mosmlto communicatevith Microsoft Ex-
cel and Eudora. Many Mac applicationssupportscripting via AppleScript. AppleScriptis alsousedin
MakeMacApplication.sml.

Therearealsomary librariesof scriptingadditionsavailablefor usewith AppleScript,e.g.,speech,
encryption.etc. Thesdibrariesmustbe placedin your extensiondolder to be usedfrom mosml.

6.4 Process.system

Thetext agumento syst en() is sentto the AppleScriptcompilerandexecutedaslongasAppleScriptLib
is in the Extensiondolder. Thisis only testedon PaverMacs.Using AppleScriptandsyst em() you can
now sendAppleEwentsto otherapplicationse.g.,sende-mail,launchapplicationsvith the Finder, etc. But
thisis not compatiblewith the DOS or UNIX versionsof thesyst en() call.

6.5 Dynlib

Thedynlib DynamicLibrary featureof Moscov ML hasbeenimplementedn the PPCversionof mosmi
usingMac OS Shared.ibraries.

Note that sharedlibraries on the Mac are referencedy library (aka codefragment)name,not file
name. Also, the Mac implementationignoresthe f| ag and gl obal argumentsto dl open. Otherwise
the capabilitiesand use of sharedlibraries on the Mac mirror the dynlib supporton other versionsof
Moscav ML (e.g.,Linux, Solaris,Digital Unix, HP-UX, andMS Windows). Thesealifferencesreusually
transparento SML code.

David Gay'’s excellentimplementatiorof a floating point readerandwriter is providedasan example
sharedibrary. It canalsobeusedto readandwrite floating pointnumbersaccurately(e.g.,to work around
MSL problems).Seee_SM.: gay. sm .

Also provided are Mac versionsof the Moscaov ML Intinf, Soclets,and Regex dynlibs (libmgmp.so,
libmsoclet.so,andlibmregex.so).

Dynlibs commonto Moscav ML areprovidedwith a".so" pathnamesxtensionfor compatibility. The
Mac Moscav ML applicationand CGI sharedlibraries have the ".lib" pathnameextension. The Gay
floating point readerandwriter library hasa".slib" pathnamesxtension. Sincethe Mac accesseshared
librariesby library nameratherthanfile name theseextensionsarefor decoratioronly.



7 Mac toplevel extensions

The mosmltoplevel ervironmenton the Macintoshis extendedfrom the UNIX/DOS version. Thereare
four new names:

Variable Use Description

malke compilationmanager seeSection7.1

link linker seeSection7.3
moolevel verbositysetting seeSection7.2

getDir currentdirectory sameasFileSys.getDir

Thelastone,getDir, is usedby the Commandnenu.

Themake andlink functionscanbeusedto build completemosmlapplicationsvithoutary othertools,
i.e.,withoutaUNIX shellor make program.Togethemwith mosmllex andmosmlyacmake andlink canbe
usedto bootstrapmosml. [If you startfrom the UNIX distribution you will alsoneedperl, e.g.,MacPerl,
andyoumayneedto preprocessomefileswith theC preprocessasr by hand-theMac sourcedistribution
hasthesefiles included"pre-processed."]

7.1 The function nake

Note: The make function only supportscompilationin toplevel mode. This is adequatedor rekuilding
Moscav ML itself, andfor makingall the examplecodeincludedwith the distribution. The depen-
deng tracingportionof make will needextensive work to accommodatstructuremode.

Themakefunctioncompilesall filesin adirectoryneedingecompilation It hasall thecompilecapabilities
of mosmicin toplevel mode,plusit findsdependencieamongthefiles. It only compileswhatneedso be
compiled.It hasthetype:

make : string -> string -> string list -> string ->
(string * string list) list -> unit

Evaluating
make <oset> <stdlib> [<dirl>..<dirN>] <path> [deps]
is equivalentto runningmosmlcasfollows:
msmc -c -toplevel -P <oset> -stdlib <stdlib> -1 <dirl>.. -1 <dirN> <files...>

where<files...>is a subsetof the files in directory <path>determinedby tracing out the dependencies
amongthefiles andtheir needfor compilation.

The make commandusesthe mosmldepgarserto find dependenciefor all files in a directory com-
putesthe transitive closureof thesedependenciedinds a consistenrderingfor thefiles, testseachfile
in turn to seeif it needscompilation(including testsupon modificationtimesof units outsidethe tarmget
directoryaslong asthey're visible to fi nd_i n_pat h()), andcompilesthefiles if necessarylt takesas
argumentsstdlib and-1 pathsand-P soit canbe usedto compilethelibrary andcompilerdirectories.

Thefinal algumentto makeis alist of unit dependenciethatarenecessarjor correctcompilation,but
which cannotbeinferredby mosmideplt hastheformatof alist of pairs:a unit nameandalist of unitsit
dependsipon. Seethe MoscowML Owner's Manual[3] for adescriptionof why thismaybenecessaryin
all of Moscown ML itself, thereis only onedirectorywhichrequiresadditionaldependenginfo: mosmllib
SeeSection7.6for anexample.

A file needscompilationif:

e thereis no correspondin@bijectfile, "object"; or

¢ themtimeof theobjectis olderthanthe epoch(wherethe epochis a built in time variable,currently
Time.zeroTme); or



o themtimeof thesourceis newerthanmtime of the object;or
¢ themtimeof ary dependengis newer thanthe mtime of the object.

Make keepsa cacheof file dependenciesyhenrun a secondr subsequertime thecaches consultedand
verified basedon the mtime of the sourcefile. This cansave considerabldime. If you ever needto flush
this cache(althoughl cant think of why youwould) seemoolevel below.

Caveats: make doesnt know aboutcpp, yacc, lex, sed,awk, perl, etc. It doesreportwhenit finds
".grm" files without corresponding.sig" and".sml" files, for example,(andthe samefor .mlp and.lex) but
thesemustbe mademanually | have createdca macmosmlyaowhich | have usedto compilethe.grmfiles,
andmosmlcanrun mosmllex with the (seebelow) commandine; | have usedthistechniqueo processhe
Jex files.

7.2 Thevariable nool evel

Thevariablemool evel : int ref controlstheverbosityof make asfollows:
mool evel  Effect
0 no messages
1 errormessages
2 compilemessages|
3 progressnessages

Themoolevel defaultsto 1, but | personallylike level 2.
As aspecialhack,if moolevelis negative, thenits absolutevalueis used,andadditionallythe cacheof
file dependencieis clearedoy make. You shouldnever needthis.

7.3 Thefunction | i nk
Thefunctionl i nk is usedto createstand-alonenosmlapplicationsfrom compiledfiles. It hastype:

link : string -> bool * bool -> bool * string -> string
-> string list -> string list -> unit

Evaluating:
link <file> (<g> <h>) (<a> <oset>) <stdlib> [<dirl> .<dirN>] [<filel> .<fileN>]
is equivalentto runningmosmlinkasfollows

mosm Ink -0 <file> {-g} {-noheader} {-noautolink} -P <oset> -stdlib <stdlib>
-lo<dirl> .. -1 <dirN> <filel> . <fileN>

where- g is includedif <g> is true,- noheader is includedif <h> is true,and- noaut ol i nk is includedif
<a> isfalse.If <oset >is"" thenit is replacedvy "default".
If <a> is truethenlink doesthefollowing:

1. <oset > isignored,andmaybe"" or ary otherstring;
2. traceoutall loaddependenciesf <fil el>. . <fileN>;

3. includein thelist of files to belinkedall otherfiles dependediponif they canbefoundin ary of the
specifiedpaths;

4. constructalegallink orderfor thefiles;
5. thenlink thislist asusual.

Typically, simply specifyingyour Main programto be linked will find all the required.uo files and put
themin theright order



7.4 Thefunctionfind |ib

The functionsmake andlink requirethe pathto the mosmllib. If thelib is installedin the Extensions
folder asdirectedabove, thereisn’t an easy(non installationspecific)way to specifythatlib folder. So,
FindStdlibsml is provided in the e_SM. folder; it definesone function calledfind_| i b which doesa
heuristicsearchor themosmllibraries. It is documentedn FindStdlibsml.

7.5 The function get _hone

It is often necessaryo constructa pathnamefor make andlink. It is goodto avoid the useof literal
pathname releasedsoftware,i.e., to make thesenameson-specifido a particularvolume. So, thefile
GetHome.smls providedin thee_SM. folder; it definesonefunction calledget _home which usesENV
variableqseebelow) to generatehe nameof the directorycontainingthe currentmosmlapplication.

7.6 Examples

To createa new mosml project, put all the sourcefiles in a new directory "project." Don’t put ary in-
completeor irrelevantsourcesn the samedirectoryor they will be compiled,too. Assumingyour project
only dependn library files, usethe Commandmenuto Use GetHome.smbnd FindStdlihsmlandthen
evaluate:

let val base = get hone()
in

make "full" (find_lib()) [] (base ™ "project") []
end;

to compileall yourfiles. Evaluatethis eachtime you have madechangesn your sourcego keepthe object
filesupto date.Hereis a samplemake andlink scriptto build mosml.image:

app load ["Path", "Process"] ;

val hone =
case Process. get Env "PATH TRANSLATED" of
SOME n => Path.dir n
| NONE => ":"

nool evel := 2;

(* to conpile the toplevel mosm image and the |exer *)
let val base = home » "src:"
in
val uepoly : = fal se;
make "none" (base * "mobsmlib") [] (base ” "mosmlib")
[("C8",["FileSys","Path", "Process"])];
val uepoly := true;
make "none" (base * "mosmlib") [] (base ™ "conpiler") [];
make "none" (base * "mobsmlib") [(base ™ "conpiler")] (base * "toolssrc") [];
make "none" (base ® "mobsmlib") [(base  "conpiler")] (base ™ "lex") []
end;

(* to build the toplevel mosml image into file "testtop.image" *)

| et val base = hone " "src:
in



chDir base; chDir "::";
link "testtop.image"
(true,true) (* -g -noheader *)
(true,"") (* -autolink -P *)
(base » "mosm lib") [(base ™ "conpiler"), (base * "tool ssrc")]
[ " Mai ne. uo"]
end,

Otherexamplesof the useof malke andlink canbefoundin thee_SM. folder.

8 Creating standaloneMac applications

Mosml canbe usedto createstand-alonéMacintoshapplications.

Well, on PPC machinesthe applicationsmosml createsdependon the mosmIXXXapp.libjust like
mosmIXXXappdoes. This savesa few hundredkbytesper appl, andis hardly noticeableonce mosm-
IXXXapp.lib isinstalled.Justremembeto shipmosmIXXXapp.libwith yourapplicationdf youdistribute
themto others.WhenmosmIXXXapp.libis in theusualplace,or in ary subfolderof the Extensiondolder,
theapplicationcanbe movedaboutfreely andis double-clickable.

Mosml hasthe Mac creatorcode’Moml’ [if you don't know whata Mac creatorcodeis, don't worry,
therewon't be a quiz]. Stand-aloneapplicationsmadeby mosml have the Mac creatorcode’Msml’ —
this preventsFinderconfusion e.g.,the newly generatedgtand-alon@pplicationsvon’t belaunchedvhen
double-clickingon mosmldocuments.

Note that the Mac Finderis sometimesslow and/orstubbornaboutrecognizingnew applications;it
seemdo deferenteringthe necessarinfo into the desktopdatabasentil somesomevhatarbitraryactivity
takes place. The effect of this is that new applicationswill launchmosmlinsteadof self-launching. |
have foundthatclosingandreopeninghemosmlfolder in the Findertriggersthe Finderto fix the desktop
databaseAs alastresort,aretuild of the desktop(restartthe Mac with option-commandalepressedyill
certainlyfix it, butl have neverneededo resortto thisextreme.If someond&nowsamethodof consistently
proddingthe Finderto do the right thing, e.g.,via an AppleScriptl cancall from MakeMacApplication,
pleasdet meknow.

To createa stand-alonéMacintoshapplication,first make a mosmlimage as describedabove, e.g.,
usingmake andlink. You cantestyourimageby loadingit manuallywith thecommandine (seebelow for
details).Usethe Commandnenuto UseGetHome.smif you haven't alreadydonesoin thebuild process.
Thenevaluate:

val home = get _hone();
chDir (home ™ "e_SM.:");
| oad "MakeMacApplication”;

MakeMacApplicationdefinesseveral useful functions,including an interactve applicationbuilder. You
canalsobuild theapplicationprogrammaticallye.g.,

MakeMacAppl i cation.merge_tenpl ate_i nage
(home ™ "e_tenpl ates: nosm XXXapp. t enpl at e")
"hell 0.1 mge"

"hello!";

oronm68kmachines..
MakeMacAppl i cation.merge_tenpl ate_i nage
(home ™ "e_tenpl ates: nosm XXXn68. t enpl at e")

"hell 0.1 mge"
“hel | 068k!";

Seethe helloWborld folderin thee_SM. folder for acompleteexample.
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8.1 Thefunction merge_t enpl at e_i nage

The functionnerge_tenpl ate_image : string -> string -> string -> bool takesthreeargu-
ments:a pathto anapplicationtemplate a pathto amosmlimage,andanapplicationname.Using Apple-
Script, the templatefile is copiedandrenamed.Thenthe imageis appendedo it, andusing AppleScript
againthefile type changedo 'APPL'.

Functionner ge_tenpl ate_i mage will complainif the target applicationnamealreadyexists, and
refusesto createthe application. This is a featuredesignedo prevent accidentaloverwritesof mosmi
applicationslIf youruninto this situation,simply deletethe old versionandtry again.

8.2 Thefunction make_nmac_appl i cati on

Thefunctionmake_mac_application : string -> bool takesoneamgumentthe nameof the appli-
cationto build, andpromptsyou for thetemplateandimagewith Standard-ile Dialogs.

9 Creating standaloneMac CGlI applications

Usingthe procesdlescribedhbore, you cancreatestand-aloné€CGls. The only differencesare: the shared
lib is mosmIXXXcgi.lib, andthe templateis mosmIXXXcgi.template.For m68k, the templateis mosm-
IXXXm68cgi.template Seethecgi folderin thee SM. folder for acoupleof completeexamples.

With m68kthis createsa completeandratherlarge application with PPCis a smallapplicationwhich
reliesonthe sharedibrary mosmIXXXcgi.lib.

CGlsinterfaceto theweb senerthroughcgi AppleEvents(WWW Q’ 'sdoc’) andstandardn andout.
The cgi templatebasedapplicationsacceptcgi AppleEventsand provide the mosmlcodewith accesgo
thedata. The mosmlcodehasa full mosmlruntime,but no consoleor editor. The CGl applicationshould
only belaunchedby a websener, which will sendthe applicationa cgi AppleEwvent. All outputto stdOut
is collectedandreturnedto theweb senerin anAppleEventreply at exit.

The environmentof theseapplicationds extendedwith severalnew variables.They correspondo the
UNIX CGI ervironmentvariablesas closely as possible,and can be obtainedwith Process.getBn In
somecasestdinwill supplyadditionaldatafor thecgi requestge.g.,POST.Usethe ernvironmentvariable
CONTENT_LENGTH to determinethe numberof charactersvaiting at stdin.

Theervironmentvariablesaredocumentedhn the ErvironmentVariablessection.

CGl applicationshave a bareminimumuserinterface: Quit. Quitting shouldonly be necessaryhen
your X.imagehasabugwhich preventsit from exiting. You canQuit from theFile menuor with Command-
Q.

The old (v 1.43) methodof duplicatingthe mosml-cgiapplicationand giving it and an imagefile
appropriatenamess still supportedbut lessnice...

1. copy mosmIXXXm68cgi[you mustmake this from the mosmIXXXm68cgi.template]

2. renamat "X.cgi" whereX is anameof yourchoicebut shouldnt have spacesslashesor othernasty
characterén it

3. make andlink your mosmlcgi program;nameit "X.image"
4. move X.cgi andX.imageto afolderaccessibléo yourwebsener

5. pointanhttplink at X.cgi

Seethe’image pathnameneuristic’ below.

10 Environmentvariables

Environmentvariablesarenot provided by MacOS,but Mac mosmlemulateghis facility for compatibilty
with UNIX andCGl applications.
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10.1 Basicenvironmentvariables

In all versionsof Mac mosml,therearetheseenvironmentvariables:

Variable Definedwhere

VERSI ON from applicationresourceork
CAM_LRUNPARAM from applicationresourcdork
PATH TRANSLATED constructedtlaunchtime

VERSI ONis justaversionstring; CAMLRUNPARAMis accesselly theruntimesystematlaunchtimefor config-
uration(seefile mosml/src/runtime/main.clPATH_TRANSLATED is the pathnamef therunningapplication

(usedby GetHome.sml)Examples:

| oad "Process";

val it = () : unit

Process. get Env "VERSI ON';

val it = SOME "nmosm 1.42e" :
Process. get Env " CAMLRUNPARAM';
val it = SOME "v=0i =50000s=500000=20"
Process. get Env " PATH TRANSLATED';

val it = SOME "jal aMPW m : mosmi 142: mosmi 142app”

(VA

(VAR

string option

(VA

: string option

Vv

: string option

10.2 CGl ervironmentvariables

In the CGI applicationsof Mac mosmlonly, atlaunchtime (seeAlternateLaunchingMechanismelow)

theseareall constructedrom the (WWW Q' "sdoc’) cgi AppleEvent:

Variable Mac AE name | Description

PATH | NFO — amgumentdollowing the"$" in aURL

QUERY_STRI NG 'kfor’ argumentdollowing a"?" in aURL

REMOTE_HOST ‘addr’ Domainnameof client (or IP addressf no DNS)

REMOTE_ADDR 'Kcip’ the TCP/IPaddres®f theclient

REMOTE_USER ‘user’ Usernamef authenticatiorwasrequired

REMOTE_PASS 'pass’ Passvordif authenticatiowasrequired

REQUEST_METHOD 'meth’ the HTTP method being requested (e.g., GCET,
GET_CONDI TI ONAL, PCST, etc.)

SCRI PT_NAME 'scnm’ The (raw) pathof the CGl beingexecuted

SERVER_NAVE 'svnm’ Domainnameof sener (or IP addressf no DNS)

SERVER_PCRT 'svpt’ TCP/IPportseneris listeningon

HTTP_REFERER ‘refr’ URL of pagefrom which this CGl wasreferenced

HTTP_USER_AGENT ‘Agnt’ TheWWW client softwarenameandversion

HTTP_COXKI E 'Kfrq’ The HTTP cookiesparsedrom the Full Request

GATEWAY | NTERFACE | 'Kact’ The action being performed by the CGI, either the
nameof the userdefinedaction or one of the strings:
CGl, ACGI, PREPROCESSOR, POSTPRCESSOR,
ERROR, INDEX, or NOACCESS.

CONTENT_TYPE ‘ctyp’ MIME typeof POSTargumentsf present

CONTENT_LENGTH "post’ the size of the POSTdata;the POSTdataareplacedon
stdin

References:

UNIX http://hoohoo.ncsa.uiuc.aftg/interface.hml

Mac http://www.starnine.com/support/tecbtes/cgirans-tablehtmi
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11 Alter nate launching mechanismsCGl

Mac mosmlhasa few ad hoc featuresrelatedto applicationlaunchingto supportautomatingmosmlap-
plicationswith AppleScript,AppleEwents,andthe startupof CGI andstand-alonepplications.Many of
thesefeaturegely on the useof commandines; seethe Command_inessectionbelow for detailson that
mechanism.

11.1 AppleEvent <event miscdosc>

Mosml supportsan AppleEwent at launchto supplythe commandine to mosml. For example,usinga
secondcopy of mosmIXXXappandthe AppleScriptlibrary module,you canrun specifiedimageswith
commandine arguments.| usethis mechanisnto automatethe bootstrapof mosmlifrom oneversionto
thenext. Seee_SM.: boot st rap: for examples.

Specifically the AppleScript

tell application "mosmrun" <event miscdosc>> <cmdline> end tell

will launchthe mosmirunapplication(which might be acopy of mosmIXXXapp)with the commandine
<cmdline>.

11.2 CGl support

A versionof mosmlwhich acceptgi AppleEvents(WWW Q' 'sdoc’) is provided asa templateusedto
createstand-alonepplicationsas describedabove in CreatingStandalonéMac CGI Applications. This
works analogousliyto the abore miscdosemechanismput ratherthana commandine, a CGl requestis
passedlt is the mechanisnmusedby web senerson the Mac, soyou will never needto useit in scripts,it
is all handledbehindthe scenes.

11.3 Image pathnameheuristic

[Theimagepathnaméneuristicwascreatedeforestand-alondac applicationsveresupportedlt remains
available,but stand-alonéviac applicationsarenicer]

Before using the default imagenamein the econfigstrsresource mosml checksfor animagename
which, minusthe pathnamextension matchegheapplicationname alsominusthe extension,in thesame
folder. Specificextensionsarerequired:

Extension Typeof application

. app runtimeapplication(e.g.,a copy of mosmIXXXapp)
. cgi cgi application(e.g.,acopy of mosmIXXXcgi)

. i mage image

For example,launchingfrob.appwill try to load frob.image,but if it fails to find animageof thatname,
will resortto the namein the econfigstraesource.Draggingand droppingan imageonto frob.appwiill
overridethis behaior: thedroppedmagewill beusedinstead.

This is [was] especiallyusefulfor cgi applicationgseethatsection).In this case for example,a copy
of mosmIXXXcgi named'echo.cgi"will runtheimagenamed'echo.image‘whenlaunchedrom aweb
sener.
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12 Commandlines

Commandinesarevery non-Mac. You don't needto usethemunlessyou needto usemosmlle, wantto
createan applicationthat usescommandines, or is launch-AppleScriptablegr are bootstrappinga new
versionof mosml.

If mosmlcannotfind theimagefile, or if thecommandkey is helddown whenmosmlis launchedthen
mosmlwill displaya singlequestionrmarkandawait acommandine. [The commandkey is the onewith
anappleor a "freeway interchange'symbolonit.] Also, acommandine canbe suppliedto mosmlwith
the AppleEvent<eventmiscdoscs.

The Moscav ML documentatiordescribecommandines. The commandine optionsarespecificto
theimageloaded.Thegeneraformatis:

<i mage- name> <comrand- | i ne- opti ons>
Examples:

:mosml . image -stdlib {Extensions}:nosm:lib:
:mosml . image -stdlib Bang:mosm :src:nmosmlib: -P full
:rmosm | ex. i mage :src:tool ssrc: Deplex. | ex

Beforethe commandine is passedo mosml,eachargumentis pathnamesxpandedsf it containsone of
a few specialprefixes. All of theseprefixesbegin with the character{’. Theseprefixesare usefulin
econfigstrgseebelow) wherethey areusedextensively, but they may be usedin arny commandine. The
supportegrefixesare:

{Extensions}: — replacedby anabsolutepathto the Extensiondolderin the SystemFolder

{ApplicationDF} — replacedy the absolutepathto the currentapplication;this is mostusefulwith the
stand-alon@pplicationmechanismno charactershouldfollow this prefix

Also, for someeconfigstrsaguments(seebelow), relative pathnamesi.e., thosebeginning with " or
without ary '’ charactersare expandedto absolutepathnameselative to the directory containingthe
application.

Note: whenspecifying-stdlib, or -1 includepathsiit is bestto provide completepathnamesA relative
namefor theimageis fine sincegenerallyit will go unusedaftertheimageis loaded but pathsarerecorded
verbatimandbecomeuselesassoonaschDir() is executed.This is not a concernif ary of the pathname
expansiormechanismslescribechborve areused.

Whenlaunchedvith thecommandkey down, mosmiwill typethecommandine it wouldhaveexecuted
had no keys beenheld down. This canbe copiedand pastedinto the mosml consoleto customizethe
startup,e.g.,add"-P full" or "-P none" after the typed commandline to changethe setof library files
initially loaded.Seethe Mosconv ML documentatioffior thesesets.

Warning: Thecommandine parsemwill barf at pathnamesvith spacesn them. The entirepathfrom
the root to the imagefile, andto stdlib, shouldonly containvolumesand directorieswithout spacegor
returns!)in their names Alternatively, you may surroundthe pathnamewith quotes'namewith space’or
"name’with space").

14



13 Configuration

[Youneedto understandlacresourcesndResEdiffor therestof the Configuratiorsectionto make sense.
Don't worry, you don't needto know ary of thisto usemosml.]

TheMac versionof mosmisimulatedJNIX environmentvariableswith resource®f type’ENV '. The
resourcenumberdoesnt matter the resourcesreidentifiedby name. The formatof an’ENV ’ resource
is simply a C string. Mosml itself only looks for one’ENV ' variablecalled CAMLRUNPARAM. 1t is
usedto configurethe memorymanager | don't know whereit’'s documentedprobablythe Moscov ML
distribution). A sensiblevaluefor this stringis providedasan’ENV ' resourcen the mosmlapplication.
If theresourcas notfound,anothersensiblevalueis used.

Youmayadd’ENV ’ resourceso the mosmlapplication(or to the system althoughl wouldn’t recom-
mendit) andthey canbereadusingthefunctionProcess.getBn heresanexample...

| oad "Process. uo";

val it = () : unit

Process. get Env "VERSI ON';

val it = SOME "nosm 1.42e" : string option

\

(VA

Thereis alsoa’STR#' resourcdn the mosmlapplicationcalledeconfigstrs Thefive stringsin this string
list areusedto form thedefault commandine andconsolewindow title. They are:

Meaning String

imagename {Extensions}:mosm :nosm . i mage [*]
stdlibrelatve path  { Ext ensi ons}: mosm :lib: [*]
optional -P

optional def aul t

consolename Mosn Consol e

Whenmosmluseghedefaultcommandine, it corvertsthestdlibrelative pathandtheimagename(marked
with [*]) to absolutgpathname$eforepassinghemto theimage— seethe CommandLine sectionabove
for adescriptionof thesetranslations.

Whena stand-alonepplicationis createdthesearechangedo:

imagename { Appl i cati onDF} [*]
stdlibrelatvepath {Extensions}:mosm :lib: [*]
optional -P

optional def aul t

consolename Mosm  Consol e

This causeghe imageto be loadedfrom the Data Fork of the applicationfile whereit was placedby
MakeMacApplication.smIThesevaluescomefrom the PPCor m68kapplicationtemplate.
Theimagenamein econfigstrds usedonly if

(a) thecommandkey wasnothelddownwhentheapplicatiorwaslaunchedin which caseanalternatve
commandine is acceptedrom the keyboard)AND

(b) noimagewasdraggedanddroppedontomosmilto launchit (in which casethe droppedmagewould
beused)AND

(c) theapplicationwasnot launchedwith an AppleEvent <eventmiscdos¢s (in which casethe com-
mandline is takenfrom the AppleEvent) AND

(d) theapplicationnamedoesnotendin ".app”AND noimagewasfoundin the applications directory
with the samenameasthe application,but with ".app" replacedby ".image" (in which casethat
imageis used)
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14 eConsoleusernotes

Mosmlremembergour Stylespreferencein a Preferencefolderfile.

14.1 Interacting with the interpreter

Interactionwith the interpreters read-&al-print (REP)loop is doneinsidethe "Mosml Console"window.
The contentsof the interactionwindow canbe editedby the user This window alsoactsasthe default
standardoutput port (and input port). Consequentlythe interpretersendsits outputto the interaction
window. Userinputandsystemoutputaredisplayedwith differentfonts. By default, userinputis in bold
face(but this andotherattributesof thewindow canbechangedvith the"Styles..."itemin the Edit menu).

Normally, the usertypesanexpressiorandthen"sends'it to theinterpreterto be evaluated.Theresult
of theevaluationis thenoutputto theinteractionwindow. The preferredvay of evaluatinganexpressions
to placetheinsertionpoint (caret)immediatelyafterthe expressiorto evaluateandthentyping the<enter>
key. An alternatve methodis to usethe <opt-return>(i.e., pressthe <return>key while pressingthe
<option>key). When<enter>is pressedthe sequencef "userinput" charactersmmediatelypreceding
theinsertionpoint aresentto the interpreter Becauset doesnt checkfor a properlyformedexpression,
the <enter>key is usefulfor programsdoing text orientedinput. Arbitrary text canalso be sentto the
interpreterby selectingthe text andtyping <opt-return>or <enter>.

Theseinteractionmechanismalsowork from windows associatedvith files (i.e., in an edit buffer).
However, theresultof evaluationis alwaysdisplayedn theinteractionwindow.

The Consoleremembershe endpoint of thelastinput (plus Mosml’'s responseif ary) andrefuseso
allow backspacingastthatpoint. It beepsn responseA commonnew-userproblemoccurswhentyping
anexpressiorwithout a trailing semicolon- it resultsin no responsea naturalreactionis to backspaceo
the previous line, addthe semicolon,andtype Enteragain(ratherthensimply typing the semicolonand
Enter). Unfortunately this would resultin the expressiorbeingenteredwice sincetherule is thatall text
in the"run" nearor behindtheinsertpointis sentwhenEnteris typed. By preventingyou from backingup
to connecttwo text "runs" the problemis avoided. You canstill useCut or Clearto remove text from the
Consolewindow, if desired.

14.2 Basicediting

It is assumedhatyou arefamiliar with standardVacintosheditingtechniqueslf not, you shouldconsult
your GettingStarteddisksandMacintoshusers’manuals.
Onall keyboardghe following keys aredefined:

Key Effect

delete erasecharactebeforecursorposition

tab indentcurrentline

return insertanew line andmoveto theleft mamgin (andthendo

a<tab>if autoindenis selectedor thewindow)
opt-return sendthe expressiorprecedingheinsertionpoint
enter sendthe userinput precedingheinsertionpoint
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14.3 Specialkeys
On extendedkeyboardsthe following speciakeys aresupported:

Keys Effect
F1-F4 equialentto Undo, Cut, Copy andPaste
F5-F15  functionkeys (notused)

del> erasecharacteaftertheinsertionpoint
home scrolltext to thetop of the edit buffer
end scroll text to the bottomof the edit buffer
pageup scrolltext upapage

pagedown scrolltext down apage

Notethatthesdastfour do not move theinsertionpoint, just scroll.

14.4 Arr ow keys

Arrow keys (whenavailable)move theinsertionpointin the correspondinglirection:

Key  Effect

left move cursorto theleft onecharacter
right  move cursorto theright onecharacter
up move cursorup oneline

down movecursordown oneline

Arrow keys canbe modifiedwith the <shift>, <option>,and<command=keys.

The <shift> key may be usedto extendthetext selectionper Apple standards Eachselectionhasan
anchorendandan active end. Generally the active endis the lastendyou moved, theanchorenddoesnt
move. Whenthe <shift> key is held down, the selections active endis movedby thearrow keys.

The<option>key maybeusedwith thearrow keysto move theinsertionpoint left or right by word, or
up or down by page.<Shift> and<option>togethemay be usedto move the active end of the selection
left or right by words,or up or down by pages.

The <command>key may be usedwith the arrow keys to move the insertionpoint left or right to the
beginning or endof theline, or up or down to the beginning or end of the text. <Shift>and<command>
togethemaybe usedto move the active endof the selectiorto startor endof theline or text.

When<shift>, <option>,and<command>are held down togethey the up or left arrowv will make the
beginning of the selectionthe active end,andthe down or right arrov will make the endof the selection
theactive end.

14.5 Error finder

A commandn the Searchmenu,OpenSelection,canbe usedto opena file by selectingits namein ary
window andtyping Command-D This canalsobe usedwith mosml’s errormessagesn this casethefile
thatcausedheerrorwill be openedandthe errortext scrolled-toandhighlighted.For example,selecting
theline:

File "errortest.snm", line 3-6, characters 4-75:

andtyping Command-D(or selectingthe OpenSelectionmenuitem) will openthefile errortest.smin an
edit buffer with the four lines highlighted. This only works for files in the currentdirectory, but this is
almostalwayswherefiles will beif thecompileris complainingaboutthem.
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14.6 Mouse

Theeditingactionis specifiedby the numberof mousebuttonclicks:

Buttonclick  Effect

single positioninsertionpoint
double selectword

triple selectine

Draggingafteroneof theseclicks extendsthe selectionby characterword, or line respectiely; theanchor
pointis the original click position,the active endis the otherendof the selection.After a click-drag,the
active end canbe moved with <shift> clicks or <shift> arrov keys. The anchorand active endsof the
selectioncan be swappedwith <option+shift+click>,or <option+shift+command=ip/dovn or left/right
arrow keys.

14.7 Scrolling

Holding down <command> <shift>, <option>, and <control> keys speedsup scrolling when mousing
in the arrows of the scroll bar. The more keys you hold down the fasterit scrolls (exponentially). Live
scrollingis alsosupportedgrabthe scrollbars "thumb" indicatoranddragit around;thetext will follow.

14.8 Editor limitations

Thetext sizeis limited by memoryspace Thereis alimit of 32,000lines(notcharactersperwindow. The
editorhasbeenusedwith files severalhundredkilobytesin size.

Credits: Thanksto Marc Feelg for contributingto theeConsoldJserNotes.
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