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Abstract

The TpForth projectaimsto producea comprehense Forth developmentand
run-timeervironmentfor embeddedystems TpForthalreadysportsavisualIDE,
with areal-timeVM runningon several platformsandremotedelugging. CASE
and project managemensupport,code analysisand native code generationare
planned.The systemis availableundera novel “communitylicense”,which aims
to build acommunityof userswhile protectingcommercialinterests.

1 Intr oduction

The TpForth projectis a cooperatie projectrun by Technopointinternational,Inc.,
aiming to producea freely-available comprehensie Forth developmentandrun-time
environmentfor embeddedystemsNot only doesTpForth offer a stateof theart IDE
with anunrivalledsetof featureshutit is freelyavailableunderaspecial‘communityli-
cense”whichaimsto encouragependevelopmentvhile protectingusers’commercial
interests.

This paperis organisechsfollows: section2 describesvhy the projectwasstarted;
section3 discussethenovellicensingarrangementsectiord sketcheghecurrentstate
of the systemandsection6 its future; andsection7 examinesits implicationsfor the
Forthcommunityat large.

2 The genesisof TpForth

TheTpForth projectwasstartedbecaus@echnopointealisedthatit wasdifficult for a

smallcompaly to have all the expertisein-houseneededo developtechnologiesand

productsto satisfya rapidly changingmarket. To evolve quickly enoughthey needed
a new stratgly and marketing model. At the sametime, the spreadof the internet
wasmakingit practicalfor geographicallydistantpartnersto collaborate especially
on softwareprojects,aswell asproviding a nev meandor marketingto a world-wide

audience.
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For a group of companiesvorking in embeddedsystemsan obvious focal point
is the tools they use,in particular their software developmenttools. Technopoint
decidedto form a group of companiebasedarounda commondevelopmentsystem,
which couldbedevelopedoy acommunitycollaboratingovertheinternet. They aimed
to usea software developmentmodel very similar to that adoptedby what became
known asthe opensourcemovement: Technopointwould coordinatedevelopmentof
the project, make frequentupdatesandthe systemshouldbe freely available. This
would encouragenew usersto join in, and lower the costof marketing. However,
an opensourcelicensewas unsuitable,asit would prevent companiesowning their
modificationsandimprovementgo thesystemanddiscourageew usersrom joining.
A new licensewasneededthat would fosterthe developmentof a communitywhile
allowing memberso retaincontrolover their intellectualproperty

In orderto distribute it undertheir new license, Technopointheededo own their
developmentsystem,so it was naturalto develop a new system. Also, no existing
systemmetall their needs. TpForth hadalreadybeenstarted soit seemedhaturalto
useit asthe basisfor their project; asthe focuswason embeddeaystemsforth was
thenaturalchoiceof language.

3 Thelicense

Thelicenseadoptedythe TpForthprojectdividesusersf thesysteninto threeclasses:
non-commercialiserdwhichincludesprivateandeducationalise aswell asevaluation
by potentialcommercialusers),commercialusers,and partners. Private useis free,

whereascommercialuserspay an annualfee; no royaltiesarerequired. Partnersare

commercialuserswho have madea significantcontribution to the project; this might

consistof addingfunctionalityto the IDE, contributing a new library, portingthe run-

time systento a new architecturepr maintaininga nationalisedsersion.

The categyory of “partner” is centralto the license,asit encouragesontributions,
which in turn help otherusers. This in turn improvesthe system,thus encouraging
evenmoreusersto take it up andimproveit. Userswho do notwish to donatemajor
contributions can of coursesell themto Technopoint;the licensealso imposesthe
condition that bug-fixes mustbe donatedfree of chage, a condition which aimsto
make the productasreliable aspossible. Technopoints alsokeento encourageand
sponsoresearctanddevelopmentvork in academia.

The run-time systemand IDE are treatedslightly differently by the license: the
sourcecodeof the run-timesystemis availableto all userswhereaghatof theIDE is
only availableto fee-payingusersandpartners.

Thusthelicenseaimsto strikeabalancebetweertheneedo build acommunityand
allow rapid,opendevelopmentwhile protectingtheinterestof thecommunitysmem-
bersandencouragingisersvhoarenotreadytoembracegheOpenSourcealevelopment
model.



Figurel: Internalorganisatiorof the TpForth system

4 The TpForth system

The TpForth systemis dividedinto two mainprograms:the TpForth DeveloperStudio
(TDS), which is the IDE andruns underMicrosoft Windows, and the TpForth Real
Engine(TRE), which compriseghe executionervironmentandrunson the host. The
two systemsommunicataisingthe customARS-2 (AsynchronoudResponsé&ystem
layer2) protocol. The organisatiorof thesetwo componentss shavn in figure 1.

The TRE canbe implementedn two ways: asa standalonédS, or hookinginto
a native OS. Currentlytherearethreeimplementationsfor 8051, 16/32-bitIntel and
MIPS.The8051limplementatiorusedJniOP* astheunderlyingOS,whereashe32-bit
Intel systemworks emulatesa standalonéS, thoughthe TRE runsin Windows; this
systencanbeusedfor simulationbeforerunninganapplicationontheintendedarget.

Thekernelof theTRE hastwo layers:thecore whichislargelysysterindependent,
writtenin C, andneedonly afew macrogo bedefinedfor context switchingandstack
acces$ eachport,andtheshell,writtenin C++,whichinterfacedo theOSor provides

1An OSfor controlpanelsseewwy. uni op. com
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Figure2: The TDS editor

OSservicedtself.

TheTDS providesa Forth-orientededitorwith syntax-colouringautomatianden-
tation,word-completior(for applicationwordsaswell asbuilt-ins), andpretty-printing;
seefigure 2 for an example. Projectmanagementacilities allow files to be grouped
into projects,andavarietyof informationis recordedn a perprojectbasis,evendown
to breakpointsetfor detugging. Thesourceandlow-level detuggerallowsinteractive
communicatiomwith runningprogramsandprovidesavarietyof displaysfor thestacks
andvariables.l/O redirectionallowsthekeyboardandscrea of thedevelopment system
to be usedto communicatavith thetarget,andlow-level tracesof compilation,execu-
tion andcommunicatiorwith the hostshaw the datanot capturedby the higherlevel
displays.

All versionsof the TRE aremultithreadedandthe dehuggeris ableto displaythe
stateof eachtaskin a multithreadedprogram. In addition,someversionsof the TRE
allow multiple processeghoughat the momentonly onemaybe deluggedat atime.

5 The community

Table 1 shows currentmembersof the TpForth community It is alreadywidely dis-
tributed,andit is still expanding. Intesishave led developmentwork on the TpForth
system,while Xylon aredevelopinga VHDL implementatiorof TRE’s VM. All the
companiesnentioneduseTpForth for develoment;NaviOP have written several spe-
cialisedlibraries,andExorareusingTpForthto expandtherangeof userinterfaceghat
their equipmensupports.



Company Location Ar eaof expertise

Intesis Croatia Embeddedsystems software and
firmware
Xylon Croatia Embeddedsystemshardware and
firmware
Sitek Italy Industrialautomation
NaviOP Italy Nauticalnavigation

ExorGroup EuropeUSA, India Industrialequipmeninterfaces

Tablel: Currentmemberf the TpForth community

6 Future

TpForthis alreadya production-qualitysystemput therearewide-rangingplansfor its
improvementon a numberof fronts:

TDS

TRE

“Visual Forth++” Usual OO IDE featuresto supportobject orientation(see
“Languageextensions’below), andGUI builder

CASE Visualrepresentatioanddesignof programflow
Version control Revision controlandteamdevelopmentsupport
Profiling

Distrib ution Multiprocessoiimplementatiorusingboth sharedanddistributed
memorymodels.

Hardwareimplementation
Native codegeneration

Languageextensions Thereis nothing Forth userslike betterthanto discussexten-

sionsto the language. TpForth aimsto move the discussionalong a stageby
implementingseveral “best practise’languagesxtensionssothey canbewidely
used discusse@ndimproved. Someareasn whichthiswill bedoneare:

OOP The OOPmodelwill bedecidedafterasurwey of currentOO systemdor
Forth. It will supportthe samerangeof OO facilitiesasC++.

Emulation of other languages One of the biggesthurdlesfor Technopointis
to attractusersof otherlanguages.Therearetwo solutionscurrentlybe-
ing considered:the first is to build a TpJava system,but this will require
considerableesourceandduplicationof effort; the seconds to provide a
degreeof languageemulationfor Java and C++ within TpForth. Theaim



would be not somuchto allow projectsin thoselanguageso be portedas
to makeit easyfor programmerg$amiliar with themto startusingTpForth.

Componentlibraries

Graphics Supportfor mary graphicsandmultimediaformats

Networking To allow embeddedievicesto be controlledandtransmitusingIP
overtheinternetandintranets

SCADA
VHDL interpreter

TpForthalreadyhasalargeuserbase put Technopoinareworking to expandit; recent
initiativesinclude joining the Forth web ring, andthis paper andtranslationsof the
TpForthwebsite areplanned.

7 Conclusion

Forth usersform a community but it is an“out of hours”community We aregoodat
discussindganguagendmethals;indeed sincetheANSI standardhissott of discussion
hasbecomemuch more concreteand useful, throughhaving a universalstandardon
whichto baseit.

However, everydaytools, the thingswe useto work, arenot widely discussedr
sharedpeitheracrosghe chasmbetweenfree andcommercialsoftware, nor between
thecellsof thevariousproprietarysystemsywhethersold commerciallyor simply used
internally.

TpForth is an opportunityfor the Forth communityto matureanotherstage,by
reachingif notagreementhenatleastconsensusntheirtoolsaswell astheirlanguage.
Ratherthanendlessargumentaboutit andabout” TpForth will give thema common,
freely availableplatformin which ideascanactuallybe put to the test. In addition, it
aimsto provide aframework for greateicooperatian betweerthemultitude of companies
usingForth, allowing thembetterto advancethe stateof theartnotjustin theircommon
languagebut in thetoolsthey share.



