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Syle

Getting to Bled might be alittle harder than to prior ESUGS' |ocations but
when we got thereit was worth it. Southampton centre waswhat you would
expect from somewhere that was well bombed in WWII and rebuilt in the
uninspired post-war style. One could probably say the same of Essen.
Douai was somewhat better but still just atown location. Not since Gent
have we had such astunning location for ESUG; alake, anisland, achurch,
acastle, surrounded by woods and mountains. The weather (hot in the day,
stunning thunderstorms at night) also did its bit to make the event special.

In fact, getting there was very easy, though it did not seem that it would be
beforehand. A cheap flight from Stansted to Klagenfurt got me within
50km and Janko gave me, and Andy and Jean Berry, a splendidly scenic
driveto Bled over the Karavanken range. Mike Routenberg drove me and
Michael van der Gulik back again, and got me to my check-in gate a full
ten minutes beforeit closed :-). (Both refused to take any money so | made
adonation to ESUG’'sfundsin lieu.) To complete the convenience of this
ESUG, the hotel found it had double-booked my shared apartment so gave
Adriaan and | separate roomsin a better adjacent hotel at the same price.

Some had harder journeys. Joseph Pelrine was taken aback when the taxi

driver at Ljubljanaairport said the farewould be, ‘ten thousand dollars' . At
length, Joseph mastered the accent enough to realize he was actually asking
for 10,000 Slovenian Tolas (the root, Thaler is the same word from which
Dollar comes). He rather wished he hadn’t as it became very clear during
the drive that the taxi’s transmission was shot.

AsBled itself was well worth atour and puritanical devotion to Camp
Smalltalk had previously prevented my doing so, | skipped Wednesday
afternoon’s tour of Ljubljana (thus doing my bit towards ESUG’s finances
by helping reduce numbersto asingle busload) and explored the castle (the
cliff path up to which is not for those who dislike heights and suggested it
would have been hard to attack) with its museum, and the church under it.
The museum included a coinage exhibit. The display’s heavy emphasis on
the happy times when Slovenia was independent and could mint its own
currency, and how the unhappy times when it was not were symbolised by
its not having its own coins, suggested alack of enthusiasm for the euro.

Total attendance was 92, less than the 150+ who came in 2001, but |
conjecture that this has no Smalltalk-specific implication and merely
reflects dightly the not-yet-over economic downturn and mainly that Bled
was a somewhat intimidatingly unknown location for some.

In the text below, ‘I’ or ‘my’ refersto Niall Ross; speakers are referred to
by name or in the third person. A question asked in or after atak is
prefaced by ‘Q.’ (I identify the questioner when | could see who they
were). A question not prefaced by ‘Q.” isarhetorical question asked by the
speaker (or isjust my way of summarising their meaning).
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Author’s Disclaimer and Acknowledgements

This report was written by Niall Ross of eXtremeMetaProgrammers Ltd.
(nfr@bigwig.net). It presents my personal view. No view of any other
person or organisation with which I am connected is expressed or implied.

There was much activity in the Camp Smalltalk room, less than half of
which | learnt enough about to summarise (with possible errors) below.
Inevitably, my notes treat my project in much more detail than others.

Likewise, the talk descriptions were typed while | was trying to keep up
with and understand what the speakers were saying, so may well contain
errors of fact or clarity. | apologise for any inaccuracies, and to any
participantswho are covered by the abbreviation ‘et al.” becausel failed to
note down their names. If anyone spots an omission or error, please email
me and corrections may be made. A single programme track meant that |
caught most talks, formal and informal. | apologiseto the few whose talks
are covered by abrief summary or ‘missed it; see their slides'.

My thanks to Adriaan van Os for helping administer my CS project, to
Michael Prasse for working in it, to John Brant for giving us good advice,
to Joseph Pelrine, Daniel Vainsencher, Fransisco Garau and Bernard Pieber
et al. for useful discussions, and above all to the speakerswhose work gave
me something to report. Thanks also to the conference sponsors, Cincom,
eXept Software, Eranova, OdaTeam and Comtron, to Janko for local
organisation, and to ESUG

Summary of Projectsand Talks

I begin with some Camp Smalltalk 7 project summaries, followed by the
talks, sorted into various categories:

» Thinking about Smalltalk: History and Future

* Using Smalltalk: Applications and Experience Reports

»  Writing Smalltalk: Tools

» Writing Smalltalk: Testing and Process

» Extending Smalltalk: Languages, M etaclasses and Aspects

and then the Academic Track talks, which were already classified as
* Program Analysis

» Languages and Reflection

* Environments

* ESUG Academic Activities

I close with Other Discussions and my Conclusions. Tak dides are
available from http://wiki.eranova.si/esug/Tal k+Notes+And+Slides.

ESUG Programme, Sephane Ducasse and Roel Wuyts
Five international keynote speakers (most conferences only give you
three), astunning location, ahotel with both indoor and outdoor swimming
pools (and alake), and it was even arranged that the weather would be
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blazing hot over the weekend, saving the rain for the first day of the
conference; clearly, Janko, thelocal organiser, has arranged an exceptional
ESUG locale and Stephane congratulated him on doing a superb job.

Roel thanked ESUG’s sponsors: Cincom, eXept Software, Eranova,
OdaTeam and Comtron. This year, ESUG had a new format:

» talksmorning and early afternoon
» informal sessions from mid-afternoon on

Theideawasthat speakerskept strictly to timeand then remained available
for the rest of the day so that people who had detailed questions could
arrange a talkussions session with them. People also used the sessionsto
schedule demos, unplanned talks and Camp Smalltalk work. ESUG
encouraged this because there is much good stuff in the community that is
not published through people not having time or missing deadline.

Camp Smalltalk 7: Project Summaries
Camp Smalltalk 7 ran over the preceding weekend and in the breaks,
afternoons and eveningsof thefive conference days. Therewasagreat deal
of activity in the room at all times, Camp Smalltalk projects, new project
ideas, people showing other people problems and solutions in code, etc.

The Custom Refactorings and Rewr ite Editor Usability Project

| spent most of my CStime on this. Adriaan van Os arrived first, set up the
project and got started. | arrived on Saturday afternoon and worked with
him and Michael Prasse. John Brant explained things and gave us advice
and utilities from his extensive collection of both.

The list of tasks we considered is on the Camp Smalltalk Wiki at http://
wiki.cs.uiuc.edu/CampSmal ltal k/Custom+Refactorings+and+Rewrite+Ed
itor+Usability+at+CS7. The main task we addressed was making John
Brant’s dynamic refactoring work accessible from the RB and generalising
it to allow user input. In our VW7 load (which passes all tests and should
be available as a release candidate by mid-September), any refactoring
subclass of ChangeMethodName (i.e. add / remove parameter, inline and
rename) will now tell you how many sendersaswell asimplementorsthere
are when it warns you that there is more than one implementor.

The rename (only, at present) will then offer you athird choice: aswell as
proceeding or aborting, you may choose to rename dynamically. If you do,
ascreen of al the call sites, inred, will be shown; selecting one showsiits
source with the call highlighted. Running tests and/or exercising the
system turnsthe sitesblack asit discoverswhich implementor(s) call them
and so whether to rename. The user can aso select from a menu to make
the refactoring renamethat site, or al sitesin that method or all sitesin that
class. The tool then checks for polymorphic calls, broadening the rename
if necessary, and effectsit. Aswith the main RB, the result is presented as
alist of changes comparing old source to new, which the user may browse
(and, in our load, edit) before choosing to effect all or some.

Work on implementing thisin VA was a so done and will be completed off-
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line. Asdynamic renaming depends on method wrappers, porting it to other
dial ects depends on those dial ects having a method wrappers
implementation available. In time we will generalise the dynamic part to
all the ChangeM ethodName refactorings.

Other work included clearing the (very short) bug list, doing a small
refactor of the prior VW release candidate, and converting from an Error to
aWarning the Exception that prevented you renaming a method if any of
the implementors had a method of the same name in its super or subclass
hierarchy (it isstill an error if the class itself already defines that name).

| gave a20 minute presentation of what the project had done, concentrating
on the right-click menu added to the Rewrite Editor; it is described bel ow.
Go to http://customrefactor.sourceforge.net for the latest information on
the project. For even moredetail, see our pageson the Camp Smalltalk wiki
(reachable from SourceForge).

SUnit

Paolo’s logging approach will replace sunitChanged: cals, in 3.2, making
it easier to connect SUnit to your developments of, or replacementsfor, the
TestRunner Ul. Joseph showed me the code; it seemed a good solution.

Stephane has coded a sol ution to the competing singleton resource problem
(e.g. some tests need to be logged in to one database, others to another
database, and your system can only be logged into one database at atime);
| did alittle work on another solution which | prefer because it integrates
seamlessly with the resources platform instead of being an alternative.

Bernard tests code using an asynchronously-called utility. SUnit failsto
trap errorsin the utility. Michael Prasseand |, with Bernard and Christian,
wrote a method-wrapper that atest can use to trap errors at the top of the
forked thread and add the test to the test result errors collection in response.

Thiswas donein VA. | will port it to VW and upload both as a custom
refactoring add-on. (It will not bein the general SUnit TestResources
examples package, because Joseph feels, and | agree, that SUnit examples
should not be dialect-specific, and thisis to the degree that it relies on
method wrappers, for which not all dial ects have implementations today.)

More detail isintwo SUnit-related talks Joseph Pelrine gave; see below.

Sar Browser Project

Roel and | discussed its use on test suites. Roel made drag-drop a service
in Squeak and knows how to make it effectively such in VW (overcoming
some obstaclesin how VW’s drag-drop works). See Roel’s talk below.

Monticello, Gardner, Squeak Map et al.

Daniel Vainsencher wants to make SqueakMap also see other repositories
(so someone looking to see whether a utility had been written could find
whatever examples exist in any dialect). Presenting the Cincom Open
Repository RSS feed from within SqueakMap solves this problem for
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VisualWorks. | suggested TotallyObjects site as one possible source for
Visual Age goodies and promised to discuss it with David Pennington.
Daniel and Joseph worked on code for this. Unfortunately, | missed
Daniel’s presentation on this (got the time wrong) so cannot say more.

Thinking about Smalltalk: History and Future
Puncturing the Balloon. Re-inventing and Selling Smalltalk in the 21st
Century, Joseph Pelrine, M etaProg GmbH
Kent Beck defines a keynote speech as one in which you can tell people
things they don’t want to hear. Kent's Smalltalk Solutions 1999 keynote
quote," Smalltalk is dead”, when taken out of context, has done Smalltalk
more harm than any other. Joseph talked about the thingsthat frustrate him
in hopes that we can find solutions. He began by showing ahilariousvideo
of two Japanese table tennis players who seemed superbly skilled, martial
arts style, but whenever they moved out of their black background you saw
people dressed in black moving ball and playersto fake the stunning stunts.

Theonly constant is change; therate of changeis not constant. Moore’slaw
isnot alaw, itisan observation. Mooreinitially said, “will double every 12
months”, then revised it to “every 24 months’ and ‘18 months’ isjust an
average he never said. It is now flattening out. Meanwhile, our tools are
good for solving 30-year-old problems. He walked through how our tools
have changed over thelast 30 years. (Then we could get full sourcelistings
for operating systems; now, with linux, etc., thisis back. :-)

Smalltalk has more vendors than any other language. These vendors often
use Smalltalk to sell another product that profitsthem. We are spending too
much time building things that already exist in another language just sowe
can say, “Smalltalk hasthat”; thisis a questionable use of resources.
ParcPlace (in its various incarnations) did more to kill Smalltalk than any
other company (including Sun).

» VA isavehicleto promote IBM services WebSphere and VA platform
(just a checkbox: *WebSphere also supports Smalltalk’)

* If VW stopped being an IDE and became a platform; it would be his
choice for enterprise Smalltalk. A VW-as-BEA-style platform would
be asolid player. A key element is supporting suitable integration with
Java (INI/ActiveX-like interface) and other marketed technologies

» Dolphinisfun. Itisthe small businessand Smalltalk aficionado choice,
well polished, and his choicefor these groupsfor windows (VW would
be his second choice but it has so many gotchas).

* Squeak isthe true legitimate successor to the original Xerox Parc
research project. It is very interesting but has no clear architecture or
vision. It isfull of lots of really cool stuff that pushes other stuff aside.
Hedoubtsit will ever be suitablefor serious commercial development.
Perhaps it should remain an experimental playground.
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» Smalltalk/X isaninteresting evolution of what VW could and should
have doneto solve internal design legacy problems. Smalltalk/X hasa
big library of commercially-valuable functionality al implemented in
acommon style (the advantage of small group). The Smalltalk/X base
classes would be his choice for a Smalltalk foundation library.

« Smalltalk-MT: you really have to know how to program windows to
useit. It seemsto have lost steam of late and ismainly being used asa
consulting vehicle by its vendors.

Then Joseph reviewed the third-party market. For Configuration
Management we have:

» Envy: theliving dead
o Store: the emperor’s new clothes of CM
* no other serious candidates

Asregards other third-party toolsand vendors, Eric Clayberg isthe only
person who ever made money as athird party provider in Smalltalk and
today Instantiations (like many not in Smalltalk, to be sure) findsthat times
are hard. Eclipse is open-source and while Instantiations have very good
technology for writing plug-insfor it, Eric is competing with a horde of
monkeys who sometimes write that line from Shakespeare first.

Some weeks ago, Joseph challenged abunch of good marketersto say how
they would make Smalltalk succeed. Therest of the talk is the outcome of
that five hour session. Corporate behaviour, design and culture all matter.

Behaviour ishow acompany looksto the outside. On comp.lang.smalltalk,
thefirst thing weall say toanewbieis, ‘“Which dialect areyou using? (and
it often prompts inter-dialect flame-wars). Many threads vary between
“We' re the one true OO language, we don’t need X” and “ Other languages
steal our stuff, they got X from us’. Smalltalk user groups seem quiet.

Joseph reviewed user communities at conferences and mailing lists. The
first thing a newbie seesis the Squeak table; if you are not a known
squeaker they’ll let you sit there but.... Next we see the Visua Works group:
Eliot at the epicentre surrounded by torch-holders for the one true
Smalltalk, with itsown mailing list and irc channel (open for anyone but
they don’t tell anyone about it). Dolphin has the most open, friendly, non-
flamewar newsgroup he hasever seen but at conferencesthey’ re either not
there or in the bar that serves the best beer dreaming up the next cool demo.

Paraphrasing Sir Winston Churchill, “ Smalltalkersarefriends separated by
acommon language” . Joseph manages SUnit so he hasto make it work on
all dialects(so he'sagainst all vendors:-)). Interchange has many standards
(SIF, Chunk, PePe, etc.), none of which work on al formats. When SUnit
had to move code across all dialects there was no tool so he wrote Rosetta
(moreon Rosettain talkussions). The ANS| standardisautistic: noUl, 1/0O,
sockets, namespaces or modules, and only minimal read-only reflection.
We' ve talked of another standard but he doubts it will happen from the
vendors; their resources aretoo limited. We, assmalltalkers, must doit (see
Common Base Smalltalk Camp Smalltalk project in last year’s report).
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“Smalltalkers just dolt”. Do they still, now? Some people are still waiting
for S#. Someone el se earned $500,000 last year using S# because he just
didit: he got it from Dave Simmons, asked questions on the newsgroup,
called Dave about hard stuff, and just did it. Too many of uswait for the
shrink-wrapped product. Dave was good because he presented an extreme
alternative. Some of S#'s syntactic sugar isirrelevant to Smalltalkers and
it has undocumented features (e.g. use { instead of [ and the semantics of
the block inside change to be more Java-like instead of Smalltalk-like.)

We have an aversion to new technologies. Indeed, we do not use the stuff
that is already out there (change does not mean reinventing wheels).

Next he looked at Corporate Design, whichisthe easly identifiable way to
recognise the company. (Look at Java v. Starbuck’s logo; which one of
these is a coffee company?) In 1981, the balloon was meant to represent
Smalltalk “ escaping the remote island of academia, entering the jetstream
and reaching the main user community”. In 2003, his marketers saw the
balloon asfull of hot air, old fashioned, unprofessional, with an 80’s colour
scheme that yet does not work in B&W; it looked childish and cute. It
symbolised nothing; it was not alogo, it was an illustration. (BTW their
comments on the Java logo were, to put it mildly, even more unflattering.)

Marketers like logos that give afeeling of ‘“We' (we belong to an elite
group, we can trust these guys, we feel comfortable recognizing something
familiar). Smalltalk needsalogo that invokestrust, looks modern and crisp
(Paul Rand asks, “Would my 15-year-old son be happy to haveit on histee-
shirt”), and has clear, precise symbolism. Paul Grant did the IBM logo in
the 60’'s. Slight changes to it have been made afew times since then. The
IBM logo implies seriousness. By contrast, Joseph showed the 80’ s-colour-
scheme coloured-stripes apple logo; Apple changed it to the current
monochrome logo and it looks better.

“An appleisjust as healthy as avitamin tablet but its marketing isn’'t as
good” (Claudia Chiecchi). Joseph showed some poor old Smalltalk ads
(including the ParcPlace Digitalk add about the merger being “good for
everyone”). Javaisahousehold word; how do we make Smalltalk that? We
need alogo, a new image, atarget group and the ‘we’ feeling.

The last part of thistalk brought it all together. Joseph showed avideo of
the New Zealand All Black team’s pre-match warm up: aMaori war chant.
You felt that most opponentswould just give up on witnessing it. We know
Smalltalk can win. How do we convey that feeling aswell asthe All Blacks
convey it to their opponents? Joseph showed the ‘ Knights of the Square
Bracket’ logo (which is also the Camp Smalltalk logo). It iscrisp, it
suggests power, and the * strangeness’ of the symbols (to non-Smalltalkers)
is part of that power.

(You can get the ‘Knights of the Square Bracket’ screen-saver from the
MetaProg page: http://www.metaprog.com/.)
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Smalltalk Today and Tomorrow, Smalltalk and .Net, Georg Heeg
(Jim Robertson sends his apologies. Georg's family were delighted to take
aholiday in Bled, so Georg was delighted to stand in for him.)

In 1987 Georg Heeg started in Dortmund and is still there, since 1996 also
in Zurich and since 1999 in Koethen/Anhalt. In his entire 16 years he did
198 deutchmarks of Javawork (< £100); everything elsewasandisin
Smalltalk. The company mission is officially to make sophisticated
projects for customers and secretly to spread Smalltalk in central Europe.

He now teaches an introduction to Smalltalk course in Anhalt University.
(Perhaps a future ESUG conference will bein Anhalt.) It used to be that
mathematics screened out the studentswho were not up to the course; now
Smalltalk does part of that job. Long ago (1972) the dynabook wasto have
the size and weight of abook and be usable by non-computer-geeks. Eight
years later Smalltalk-80 appeared. Georg knew Simula-67 before 1980 so
Smalltak is not the foundation of OO asiit is sometimes called. However
Smalltalk had the first browser. Georg founded his company before
ParcPlace (and has run it rather better, | note !!!). The first Smalltalk
projects were The Analyst (done for the CIA and so secret that Peter
Deutch honestly told him there were no Smalltalk projects; Georg didn’t
believe him, pursued some leads and got told to travel to the south, call this
number, you will be met, ... :-)). Another early application was ProfiSee,
displaying asimulation of e.g. an aquarium.

At the same time, a company in Switzerland began using Smalltalk to
simulate their production process. In the early 90s, several large projects
(JPMorgan, and long other list) were started. In 1996 Java appeared and
simultaneously the Smalltalk projects reached production so

* (almost) no new projects were started
* existing projects userswere happy so they carried on

In 1999, Cincom bought VW. Cincom was founded in 1968, is privately
owned, has long-term vision. Today, new things are happening. New
people show up (some young people in hall) and new companies appear,
new Smalltalk books appear (some in German). Several companiesin the
Anhalt area told the university to teach Smalltalk even though these
companies do not use Smalltalk.

What's special about Smalltalk isthat everything is an object. The theory
isthat Smalltalk isintended to be amodelling language not aprogramming
language. It can represent every well-formulated theory concept as a
system of classes (e.g. aprior speaker had the idea of making instructions
change a simulated processor’s state and could then express that idea
naturally in Smalltalk). A corollary isthat any well-formulated computer
science theory concept can be represented in Smalltalk.

Outside thisroom there is afear of Smalltalk: ‘It won’t be therein afew
years', ‘It'stoo slow’, ‘It's not our company strategy’. If you refute these
arguments, those who offer them search for others. Fear isin the heart, not
the mind. It is not about the arguments. As the Germans say, “What the
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farmer does not know, he does not eat.” Smalltalk looks different.

The fear of Smalltalk isjustified because Smalltalk demands intellectual
quality. Understanding aconcept ishard. Devel oping your own conceptsis
harder. Further, all of our thinking isincomplete; you need the inner
freedom to see that what you did iswrong and change it. If you can hide
yourself behind a C program, noone will ever see your concept iswrong
because the concept is not visible. However once you overcome thisfear,
you don’t want to do anything else. Smalltalk is said to be only good for
prototyping, for XP, for redesign. Actually, it isideal for these things.

What about Smalltalk 2004. We are now in arecession. In Germany the
economy actually shrank by 0.1%; no growth!! The reaction of large
companies is to outsource to low-salary countries (India, Belarus,
Ukraine). In the 60's, textile companies where Georg lived did this. The
know-how got out of their control and now those companies don’t exist.
When you outsource, you also outsource the control. The other alternative
isto do programming more efficiently.

Georg then turned to .Net. Bill Gates says .Net will enable the potential of
the internet. Microsoft marketing says .Net is the platform for XML-Web
services. Technically, .Net is a development environment for Windows. It
isalso an OO execution platform (we say ‘VM’, they say ‘ Common

Language Runtime’). Itisaclasslibrary. It isan interface for web services.

It has the goal of unifying programming. There are 26 .Net languages,
including S# and #Smalltalk. In.Net you should be able to subclass one
language's class in another language. Its other goals are to replace native
programming and all the COM, OLE and other stuff.

Georg showed that the frameworks of VW and .Net look very similar in an
architecture diagram; the same elementsin the same layers. In Las Vegas,
there are rolling walkways carrying you swiftly and comfortably towards
the Caesar’s Palace hotel, but try getting out of that hotel. Javatriesto
dominate the world by ignoring everything else. .Net tries to dominate the
world by integrating everything else and making it hard to use .Net
specifics from outside. However you should be able to access .Net from
Smalltalk because Smalltalk can represent any well-formulated theory.

Integration with .Net is compellingly necessary to GH and Cincom as
Windows is an important platform for VW.

» S# shows one way of doing it. It has high Windows acceptance but
lower Smalltalk acceptance (no platform independence, lose existing
code base).

» Using .Net bytecodes is another way: it was tried with Java and had
problems (Java bytecodes inadequate).

» Web services are unsuited to integration of local components (printing
aword document using web servicesis asedgehammer to crack anut)

* GH solution is DotNetConnect: Smalltalk and .Net co-exist side-by-
side. (Q. Who paid for DotNetConnect? Microsoft? No, Cincom paid.)
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In DotNetConnect, Smalltalk can be the client, .Net the server. You have
remote garbage collection. No adaption of .Net components (mscorlib,
xml) is necessary (mscorlib is huge; they only take some of it). The
communication channel takescallsfrom the VW connection stub and maps
it to theregistry in .Net (standard remote comms architecture). The .Net
statics and constructors are mapped to class-side methods whiletherest is
mapped to instance side methodsin Smalltalk. Georg showed the generated
stub method for addDays: (simple) and itswrapper method (more complex;
see slides for details). Encoding is done in Unicode strings.

They generate assemblies, method signatures and other reified objectsinto
Smalltalk from .Net. Aswe do not use interfaces from Smalltalk, a
Smalltalk-side call will always return the real object, never an interface
object that needs casting, unlike a .Net-side call.

They tried to use the COM layer to connect but this needed the source code
of the assembly so they junked that. Now they use the official but
undocumented feature (widely used by MSitself to integrate existing
components so likely to persist) that if you compile the same C++
component as managed and unmanaged, it will magically be synchronised.

DotNetConnect is available in 2 bundles (one dev, one runtime) and 3
DLLs. A demo with DLLsisavailable now. A release including full
communication layer is due February 2004. A similar interface to
Objective C isavailable, so your VW app can be designed to talk to .Net
on windows but (via Objective C) to equivalent Mac platform utilities on
Mac. They will provide automatic generation of COM interfaces and Java
RMI (later; not in February version).

Lastly, Georg showed Smalltalk on portable devices: Siemens Simpad SLC
(A4 screen size), skeye.pad SL and Tatung WebPad (A5 screens), and
pocket PC (tiny screen showing quite readable class browser but it is too
small to program on effectively). VisualWorks on Windows CE (on X 86,
StrongARM, etc., processors) isacomplete implementation of VW giving
you instant mobile compatibility for your VW apps. They are checking the
market for porting it to a phone. To use it, load a Unicode-adapted

DLL & CConnect parcel. You must have complete unicode support at the
image/VW level. You must also load a parcel of special WindowsCE
classes, and an adapted platform-recognition system. (Stephane: Look at
JNI in Squeak’s recognition system; it's much better than the older code.)

Q. Handwriting recognition? We have not done it but Smalltalk isan
excellent environment for doing it.

An example application: the ideafor an application for Hoeft & Wessel
(who make ticket machines for DeutcheBank) was floated on June 16th at
17:19. They delivered an as-is stocktaking-for-inventory app on 17th June
and demoed it at the client on 18th June.

Adele Goldberg said that, “ Thisindeed |ooks like the DynaBook in its
original conception.” (adding that Smalltalk hasstill not figured out how to
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let non-programmer-users model as directly asthe original project wished.)

Q. Any .Net areas not accessible from DotNetConnect? Today we cannot
have .Net draw into a VisualWorks window.

Q. Where isthe mobile market going? Each different device tendsto have
aspecific niche. The Tatung (large, radio, 1.5 hours battery) ismeant tolive
inafactory and be carried around to record inventory, etc. A smaller device
might livein adoctor’s pocket carrying patient files. Generally, the smaller
the device the larger the market. Ideally, you prefer to talk to someone
manufacturing for a specific niche because then you get to talk to
programmers quickly, so Georg is focused on the larger devices.

Q. Performance? A StrongARM 200Mhz has similar performance to a
50Mhz 86 (between 386 and 486) i.e. 50% of aDorado or 500 times slower
than amodern high-end PC. A Tatung (300Mhz Geode) isfine; same as
300Mhz Pentium 5 (so same speed as some laptops in the hall today).

Q. Who is Smalltalk DotNetConnect aimed at? Smalltalkers who must
work on Windows. It is an enabler you must have so you are not washed
away. (If any .Net programmers pick it up, that is fine of course.)

Using Smalltalk: Applications and Experience Reports
smallCharts development and design, Christian Haider, smalltalked
visuals
Christian built a product for himself, found a client who wanted it so
developed it further, then founded a company to market it.

The problem: a weekly magazine had hundreds of small chartsto display
in every issue and they did this by copying datainto their special format by
hand. The task was so tedious they could not even get studentsto doit. It
was also very error prone; every issue had several. Their process was that
the editor got the idea and pushed the work onto the graphics department.

With smallCharts, the editor draws their idea, makes the smallChart and
does page layout. Version 1.0 had a single window with the chart and
various choices for font, scaling (just linear at first but after the stock
market crash they needed logarithmic to keep up :-)), line-smoothing, etc.
The editor creates a chart and saves it (as postscript). Thusit was avery
simple tool: one user, no database. However it had some challenges. Line
smoothing istricky. He created and implemented an algorithm, then later
found that map-makers smoothing coastal outlines use the same algorithm.
Output format was encapsul ated postscript but not all programsthat should
useit actually do. Freehand cannot read epsthough it saysit can! Christian
had to do many strange things to cope with Freehand’s limitations.

Over severa dlides, Christian built up a picture of nested and adjacent
boxes that showed the entire system, starting with the VisualWorks base
layer. He had problems with VW fonts because the font subsystem
(PSFontDeply5i) isquite old. He had to match the final print appearanceto
the screen appearance. (On the other hand it was very nicethat he could use
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umlauts, diacritics, etc. in class names, namespace names, etc., thus
allowing one-one mapping to domain layer names.) Heis bound to
windows because the data provider has only awindows client. He started
devel opment in VW5i 3 which could produce a single windows executable,
very convenient for delivery. Above the VW layer, he needed aDELocale,
postscript handling and TIFF handling. Thisisthe platform for SmallChart.

Inversion 1.0, SmallChart had afile reader which read time seriesdatainto
aChartTable. Thisfed a Chart that handled Eps for printing and ImView
(painted on a bit map) asthe screen preview. The ChartLineMaker created
and managed smoothed chartlines, deferring to ChartScale objects for
scaling. The GUI had a single ApplicationModel, the ChartTool, that had
ChartViews and Pickers (i.e. pick choices for font, etc.) and Editors (user-
supplied values). And that was the core of smallCharts 1.0. The ImView
charts just referenced the Eps charts because the final print appearanceis
what matters. It worked but, because both were on the same levd, it was
challenging to extend. It was very easy for the editor to change layout and
choicestill they were happy with it, seeing the effect right away.

The second customer had more issues. They needed to resize, they wanted
many more editable texts in more fonts, they had new calculations (e.g.
moving averages), they wanted multi-coloured text strings. They wanted
automatic chart generation for charts whose data changed regularly
(weekly, monthly) and style sharing for groups of charts. They also wanted
updatable charts: prepare chart style slowly in afternoon, then refresh chart
dataquickly inevening just before deadline. They al so wanted spot colours
(printing concept: B&W plusjust one extra colour). Christian demoed
smallChart 2.0, in which all this was added.

In-place editing was tricky with the current VW framework. The magic
factor for font matching (see reference in my Smalltalk Solutions 2003
report of Travis' talk) is 1.14:

self textSize / Screen default defaultFontPolicy
def aul t Font pixel Si ze * 1.14

Upgrading to VW7 was no problem. He added various objects and
restructured into more packages. There is now a Painter package, Data
Reading package, etc. Picker was renamed Choice (handles all user
choices), subclass ChartChoice. He was careful to keep all old functions
working while restructuring (but not through being compelled by XPtests;
see below). The client had their own fonts and was very particular about
using them so Christian had to let the tool manage customer-specific fonts.

He showed the structure diagram for version 2.0. Formats (static) related
to Charts (dynamic) describe what is wanted, the result being rendered in
the Painter (subclasses EpsPainter, ViewPainter).

He had to deliver runtime so packaged from pundles. Christian is very
happy with Store. He was careful to have fat-free runtimes, moving all
unused methods to devel opment and | etting the packager tell him if it were
wanted again. Runtimes were small; for 1.0: 311Kb, for 2.0: 1030Kb. He
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showed the package list for both, showing which packages were
* development

* baseruntime

* customer-specific runtime

» testing

Heis careful to package without warnings.

His process was to develop only solutions to concrete customer demands
(asin XP). He delivered early: hisfirst package was delivered when the
first format was done, and he got very useful feedback, so he recommends
delivering early. He did agreat deal of refactoring, including refactoring
which packages things lived in. He now uses checklists when doing
anything complicated, writing down the steps he did, so that later he can
see what he missed and also automate it if it is routine and frequent. He
built one development tool, an eps viewer.

Whenever thereisan issue, he alwayswrites atest to recreate the problem,
even if he must then eyeball its result. Testing isinvaluable for two things:

* incoming data may not be as advertised so you must have test cases to
verify the assumptions your code is about to make about it

* moduleswith very small interfaces (e.g. his scales) he tests carefully

However most of the program was about producing chartsthat ‘look right’.
Itishard to writeanon-brittletest for that (bit-map compareisvery brittle).

Problem areas:

» Format determination: arecognition function tries to detect the format
of incoming data and passit to the right handler. Adding anew format
may therefore influence what happens globally, by changing who
receives given incoming data, forcing him to check all rival detects.

» GUI events: he does the most up-to-date event handling but it is till
hard to track each new GUI element, so he often has to do double-
refreshes, etc. Redisplaying is likewise a problem.

* Themodel hastoo much double-dispatch (legacy of 1.0to 2.0 change)
but he's confident he can clean that up.

» Should format constants be methods or constants? (Christian did not
have time to explain thisinvolved technicality fully.)

* VW fonts; matching the View font to the Eps font is hard. They do not
even have the same names!! You just have to know which pairs match.

He has ato-do list: COM connection to the datastream, web graphics, an
Eps parser, feature-based structures (allowing customer-specific feature-
editing to be moved out of core), etc.

Seaside, Adrian Lienhard and Lucas Renglii, netstyle.ch and
University of Berne.
They work in Squeak (Seaside has also been ported to VW and Dol phin).
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They founded netstyle.ch in 2000 just to offer web presences but now find
they are building web applications all the time. They use Apacheto talk to
the web client with appropriate URLSs rewritten to static files (as Seaside/
Commanche is dower serving these and is not needed). Apache talksto
Commanche / Swazoo which talks to Seaside (because Seaside doesn’t
handle all the socket stuff). The application talks to Seaside.

They have an application for aspecialised Swiss health insurance company
with agencies. Thefirst version was deployed last week. It is an extranet
for handling proposals, taking client data, selecting relevant products, etc.
Important for the client was printing PDF files from the application with a
given corporate look. They generate the PDF dynamically so they print it
from within Squeak (ported the framework from VW and extended it a
little). They could have exported XML and processed it externally but that
was sower; the intra-Squeak route was fast.

They also have aweb application for configuring the Squeak server and for
connecting to Monticello to upgrade the server whileit is running. They
also have aweb test interface to run their tests against the production
database. Lastly they have asimple web Smalltalk browser so they can
change code on the server if they need to do so in haste, or just evaluate
Smalltalk expressions to learn more about the server’s current state. He
inspected a collection of insurer categoriesin the application; the web
browser handled the inspect quite well considering. (They can screenshot
the image and have the webapp trand ate clicks on the bitmap to clicks on
the browser; not much use but you can look at a debugger that way).

ROE is Avi Bryant’s generic Smalltalk Relational Database access
framework. You generate SQL queries by sending messages to relations.
The dides have code examples; the protocol seemed an effective way of
letting smalltalkers write SQL asif it were Smalltalk. The generated
expressions are evaluated on the database, not in the image (important as
the database has several Gigs of data which must not be dragged into the
image during evaluation). It works by subclassing Collection to Relation,
subclasses Concrete and Transform, thus using standard collection
protocol. Visitors walk the representation generated to create the SQL.
They do not optimise queries because POSTGRES does an excellent job of
optimising queries and their generated ones run as fast as optimised ones
(they have verified thisfor several cases by hand). They also handle
transactions and rollback. Avi is still working on ROE; he feels he can
make it even easier.

Using SmartCardsto login to GemSone, Alfred Wullschleger, Swiss
National Bank

SmartCards are being introduced to Alfred’s bank so heinvestigated using
them with Smalltalk. His project (OASE) handles high-security financia
statistics for Swiss banks and companies. GemStone uses username and
password as usua and these are sent over the network (somerisk) and
chosen by users (high risk; users choose trivial passwords or else write
them down everywhere). Thus SmartCards offer significant security gains.
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GemStone has a 1024 byte size maximum password limit and none on
username. Password expiration can be set to one trial. Hence they can use
a complicated once-only password, called the EPW. To combine the SC
with GemStone they use alogon server which talks to both the client
application and the GemStone database. The logon server runs on the same
machine as GemStone, since the communication between themis
unencrypted and must be secure. It handles all client login requestsfor all
GemStone serverson that machine. It isimplemented as aheadlessVW3.0
application so it runs anywhere as a TCP/IP server.

The protocol begins with the client requesting an EPW from the Logon
Server, who verifiesthe user with GS. LS generates EPW and setsitin GS
for oneuse. L Sencrypts EPW and sendsto client. Client decrypts EPW and
makes normal GemStone login with username and EPW. The LS can run
in SmartCard RSA mode (user has SC) and in Password Diffie-Hellman
mode (user has no SC). They allow the latter as user may have forgotten
their SC. Thismode is disabled and must be enabled for that user by
administrators after appropriate checks.

For DH, they use blowfish block cipher (because VW7 implementsit; they
just ported it back to VW3 which was easy). Each client session must have
asession key, generated by Diffie-Hellman. He showed the formula for
DH. Let Zp be the numbersfrom 1 to p (p alarge prime > 256 hits). Let b
be a base chosen in this set. Each party selects a secret random number r1,
r2 greater than b. Now b to the power of rl or r2 mod p makestheir public
key. Each party calculates their key asthe other’s public key to the power
of their random number and this gives the same number on both sides. As
soon as the LS detects that a client has opened a socket, the LS creates a
DH half-key and signsit with its own key (or else anyone could pretend to
be a server) and returns it with the connection-accepted message. The
client can now generate its own DH half-key for the session.

In SC-RSA mode, the Client just sends the logon request in clear text. The
LS requests the user’s RSA details from GS (in clear; they’ re on same
machine) and generatesthe EPW from it. They send thisin clear to the GS
and encrypted to the client, after which LS communication with the client
is terminated. The encrypted EPW can only be decrypted by the client
using the SmartCard's private key (unextractable from SmartCard so
secure). The EPW is decrypted and the client logs on with it.

In PW-DH mode, we cannot verify the validity of the client so we require
theinitial Client-L Sloginto supply apassword aswell asthe username and
server name, all encrypted. The LSrequeststhe user’s DH detailsfrom GS
and decrypts them using SHA-1 hashed password. They verify the
username in the result after which the processis as above but encrypting
the EPW with the session key not the public key. Alfred remarked that
SHA-hashing does not help if the password istrivial; one must demand
non-trivial passwordsfrom the user in thismode. DH access will be erased
whenever the user again uses their SmartCard and also quickly aged.

RSA uses two secret primes p and g which multiply to produce a 1024 bit
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number n. Let e be the greatest common denominator of p-1* g -1
(typically e - 65537 or 17 or 3). The public key isnand e.

They found back-porting to VW3 very easy (they added some methods to
file-outs to remove namespaces). They have not moved forward yet as
GemStone code management was not supported in VW?7. They use 256 bit
keys (blowfish needs 128 - 448) in CBC mode (each block X ORed with
preceding to avoid cases where block is all zeros and so obvious to
decrypt). All requests and responses use XML, with integer formatsin all
communications that use encryption to avoid escape sequences (e.g.
&#x0027). Their XML protocol isvery simpleasit isonly used to transfer
data in the above protocol.

They could improve the protocol by making the user sign the LS half-key
they send (using the corresponding X509 certificate). This would defend

the server from denial-of -service attacksin which the server send akey that
the fake user cannot decrypt but the fake user has made the server do work.

OA SE data can be requested from an XML bulk server (for clientswho are
using web servicesinstead of aVW environment). Like the Logon server,
the bulk server is a headless VW3 application. The user must logonto GS
but cannot supply an EPW so they will use an XML -ticket, obtained from
the LS and presented to the BS which will then supply datafrom GS. The
protocol isvery similar until, instead of an EPW, aticket of the timestamp,
username and servername is sent (signed, encrypted) to the client and (in
clear) tothe BS (timestamps must be within 10 second window). They plan
also to introduce tickets for batch processing. Job getsticket, holdsit at
secure place in their program, and presents it when they need the service.

SmallWiki, Smalltalk Wiki towards CM S, L ukas Renglii

If you are wondering why they built another wiki then you have never tried
to modify one of the existing wikis. Last ESUG, they collected ideas about
anew wiki that would be easily extensible, not just with new designs but
with new components, web servers and storage strategies, etc. They also
wanted test cases to make it easy to port to other environments. They use
SmaCC to parse wiki source and Swazoo to serve web pages. The whole
talk wasdone in SmallWiki, with some Uls hidden and alarger font setting.

Lucas edited a page to show the syntax, which islargely the syntax of
SWiki; asterisk-delimited links, etc. The default renderer gives you the
SmallWiki look but if you want to adapt it to your company, you plugin
your renderer. SmallWiki has folders as well as pages; use foldersto
organise your pages and subfolders. Administrators have an interface to
reorganisefolders. You can have more objectsthan just web pages; actions,
repeated components on a page, etc.

Lucas demonstrated the template editor. You select a predefined look from
alist or edit oneto make your own template. (The interface seemed very
usablefor aweb browser; nicemenus, etc.) Hethen demonstrated how they
ran testsin the wiki; asimple ‘ create and run TestSuite, return result’ code
fragment was written on the page and executed; the page displayed the
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result. The code was executed whenever that page was rendered.

The basic design is a Wikiltem that can be visited (e.g. to render itself),
subclassed to Structure, DocumentComponent, Template and Action.
Structuresmap directly to URLS; each URL hasitsown structure. Sructure
subclasses to Folder (can contain Structures), Resource (any file that you
want to include into aPage; image, PDF, SIF, etc.) and Page. All Structures
have a predecessor (their old version), thus everything you store in
structures gets versioned automatically.

SmaCC parses the text. Lucas suspects they are the first Wiki to use a
parser asthey could find no examplesin the open sourceliterature. Having
aparse tree makes things much simpler. After parsing, the document is
pulled into its page and you're done. Links in the wiki are automatically
maintai ned; moving things around will not break alink (can’t do anything
about external links of course).

There are severa extensions;

» Search Editor: thisexploitsthe parser, e.g. you can search for stringsin
headers only, which is hard in Wikis without parse trees.

+ Keyword Index

» Link Collection; lets you access your links from anywhere, escaping
browser limits

* Importer: move your existing wiki into SmallWiki

He demoed in VW by building an RSS news feed template component
suitable for use in many places on many pages. The BottomFeeder feed
was the basis. He subclassed to TemplateRSS and wrote

accept: aVisitor
aVisitor acceptTenpl ateRSS: aTenpl at e

then extended the Visitor to handle the new extension. The visitor hasa
stream on which he put the code he wants; all very straightforward. The
new templ ate appeared in the menu and raised the debugger when called,
showing that he also needed to override the for: message. Then (after the
usual demo hiccough: needed to kick wiki to pick-up changed code) it
worked. He then added the SmallWiki newsfeed.

He closed by saying that he did not want SOAP and PHP to rule the world
and showed awitty recasting of the * Knights of the Square Bracket’ logo
as amouth about to eat the Javalogo. He mentioned other projects that
were using SmallWiki code: Daniel Vainsencher’s Garden project, and the
Gardner, both in Squeak. Info at http://kilana.unibe.ch:9090/smallwiki.

Smalltalk to teach Computer Architectures, German Fabregat,
University Jaumel of Castellén

German thought Smalltalk was only for demos not real applications. Then
he learned Smalltalk on a visit to another university. Now he can write a
new simulator from scratch in aweek!! Three hundred students useit each
year in his course. He teaches them the basics of assembly programming,
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i/0, exception management, CPU internals. Then they look at control unit
design, instruction level parallelism, superscalars and performance issues.
All these studies benefit from practical work. Asthey are not avery rich
university, they must do practical work in asimulator.

Theideal laboratory environment should have homogeneous simulators so
the studentsdon’t haveto learn new simulators asthey progressto learning
more advanced topics. They must be platform-independent (5 labs and 500
students give quite a timetabling problem). They must be easy to modify,
upgrade, customise and, above all, use. Complex things (e.g. VHDL) are
not really required; all you need is the simulators.

A general circuit simulator had classes CPURegister, CPUCombinatorial
and could be built with value holders, avoiding the need to build a specific
simulation engine as such. They built it in 2 months with no prior
knowledge of Smalltalk. (Knowing C well, he usually took 4 months to
build another ssimulator on hisexisting C codebase.) Studentsview the state
and perform the simulation clock by clock to see what is happening.

The next version was used to teach Control Unit design at the University
of Bretange Occidental in Brest. Thisshowed the circuit visually with state
of the various components. He used it to design and build two processors.

Thefinal development wasanew simulator to be used by 600 studentsover
two years. It took him one week to build from scratch. The instruction set
was not fully known during development (six teachers had different
requirements) so he knew the system would change during the first weeks
of use. Therefore he changed the design completely, making each
Instruction subclass responsible for its execution and for updating the
processor. New instructions (e.g. to ssimulate indirect register addressing)
were added inacoupleof hoursduring use. They alsofound it easy towrite
widgets for input devices and connect them to the system.

So why Smalltalk? Building rich user interfacesis fast and easy. All the
simulators have the same look and feel. Applications are easy to build and
aboveall to modify. Applications are platform-independent. Thuscomplex
systems are easy to grow from simple systems. Applications can be built
focusing on the important aspects, not worrying about e.g. the simulators
data types and instruction coding, which could be looked at when needed.
Tools (e.g. parsers) can be added and integrated with applications.

Smalltalk iswell-establishedin his own research team. Hisother university
colleagues like the simulator but when planning to build thingsthey prefer
Java. The people who teach computer programming think Python isthe
new panacea ‘ because the students have no compilation problems'.

Lastly, he demoed the simulator, loading an instruction set and ssimulating
an LED being driven and its processor being ssmulated, interrupting it, etc.

(From Qs) Smalltalk is being used commercially for processor design. The
first JT for Smalltalk by Peter Deutch was preceding by hiswriting an
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emulator for the 68000 on Dorado.

Q. Any influence on students? They know the simulatorsarewrittenin VW
but he does not know whether it influences their language preferences.

The image is available at http://mermaja.act.uji.es/otros/pb/pbintro.html
(and the code but it's in Spanish :-)).

Writing Smalltalk: Tools
The Secret Life of Tools, Vassili Bykov
Vassili, with John Brant, deserves much of the credit for the transformation
that has come over the VW toolset in recent years. Tools are hard to talk
about (whichiswhy Vassili has alwaystalked about something else at prior
conferences). Vassili sees himself as a Smalltalker and a VisualWorks
Engineer first, as a Vendor from Cincom second.

Several peoplein Cincom still use parcplace.com as their email domain
despite their contempt for ‘ DarkPlace’ . Way back when, Xerox Parc
management moved five research groups - the ‘loser’ groups, the ones
management couldn’t figure out how to make money from (something they
were not good of doing) - to aless prestigious site. Adele noticed that the
five groups’ names spelt ‘PLACE’ as an acronym, thence ‘ ParcPlace’.

Many peopleinthe hall did not know who Bill Lyonswas; Vassili wasglad
of that; “Time heals’.

Toolsorganisethe user’s experience of the system. Thisaspect of toolswas
not designed in early VW. Vassili became a Store user because the store
browser was easier to use than the three-button browser in VWS5i. Three
years ago, Vassili began work on tools, focused on fixing that user
experience ‘eek’ factor. A second focus was to integrate all the tools used
inthecommunity: RB, PDP, Trippy, ... A third focuswasto fix all the worst
things (parcel browser, modular dialogs, ...).

Some peopl e think working on toolsis God’s own job. Vassili claimed that
his blonde hair was actually black when he started and is now en route to

grey. :-)
» Thetool-maker is at the top of the foodchain; he must integrate
everyone else’'swork as it changes underneath him.

» The 80/20 effect means you spend most of your time on the hard and
boring 20%.

» Thepatchwork quilt effect: al thesetoolswerebuilt by different people
at different times and you must integrate the accidental divergences.

VW isbased on ST80. ST80'svision was of aworld of Smalltalk. The real
world isof islands being integrated. The RB must be made aware of Store;
until then, he must maintain the old GUI to maintain the old and not very
good Store browsers. Opentalk wants good tools. The GUI builder must be
upgraded. Thiswill taketime sincethere are only afew people working on
it and while Eliot talks of cloning Vassili and Jim talks of those 8 hours he
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wastes sleeping every night, Vassili objects to both these solutions.

Vassili described his reaction to seeing bubblegum alley: * strangely
fascinating and disgusting at the same time’. When he first saw Windows
XP, he was reminded of bubblegum alley.

Vassili showed the st80 v2 (first release) browser. It looked more like
Squeak than anything else. Vassili hasresurrected it in his Hobbes (Highly
Objectified Blue Book Equivalent Smalltalk) project. Smalltalk
implementations are still measured against how fast st80 ran on the
($100,000 of 1970s money) Dorado. The first commercial VMsran at a
few percent of a Dorado. Now the best are two orders of magnitude faster
than Dorado. Hobbesisasfast asaDorado. Bob did aVM (taking over two
years elapsed but say ayear actually, in his spare time) by implementing
the blue book in C. Vassili thought it looked like fun but would never
programin Cinhissparetimefor ayear, sowroteitin Smalltalk in 3.5 days
(reusing GC and Bltblt from VW). His performance was comparable to
Dorado, was faster than Bob's for basic object access and was better for
more complex operations. Thisillustrates Lars answer to the * specialised
hardware’ question. Dorado is optimised for Smalltalk bytecodes but
Hobbes beats Dorado more and more as operations get more complex.

His objects are identical with VW objects so when an object disappearsin
Hobbes it would disappear in VW, so he could reuse the VW garbage
collector. He has active instructions, reminiscent of German’sfinal design
mentioned yesterday. His Smalltalk systemis his model in MV C terms so
he can bring up multiple synchronised browser views of it (useful for pair
programming). Debugging hisVM was “too easy” (Eliot Miranda) and as
penance Eliot told Vassili to implement afile system. The Blue Book
described afile system with a single primitive to actually reach the file
system and thiswas harder than implementing the VW (i.e. it took him 4
days, not 3.5). Thus he can see real source held on disk. If thefileislarge
and you select a method at the end of the file, it takes a moment to read
wholefirst time. Glen was reminded of that behaviour in Smalltalk 80
when he saw it again in Hobbes.

Why did hedo this. It was fun. He also felt guilty ripping old Smalltalk 80
stuff out of VisualWorks so he preservesitin Hobbes. It also lets him study
VM implementation in great detail. Vassili then demoed various things.

Trippy is an example of Bilbo Baggins warning about roads. He started
out meaning to add simple extras to the inspector and afew weeks later
there was Trippy. Trippy has forward and back buttons and offers multiple
views of an object. You can select and view multiple el ements. You can
also drag-drop elements from one view to another when it makes sense
(e.g. moving elements between collections). You can edit the object’s
methods in the inspector (if you don't like printString for this object, just
select methods, override printOn:, select view to seeif you like the result).
You can inspect awindow controller, thence view, and see both the preview
and the component hierarchy of awindow (selecting methods makes that
tree view show the classes of the components in the hierarchy).
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You can add settings to the new settings tool. The Visual WorksSettings
class-side has methods to define settings; and you can add more. Vassili
showed asimple edit to add a setting for text tool character length. If you
make a mistake, the debugger will show you and you just fix and carry on.

The aboveisin VW7.1. In VW?7.2, there is asearch dialog with auto-
completion, fuzzy match, etc. Thereisaclass creation dialog which
generates accessors, subclassResponsibilities and initialize as requested
and appropriate for the class and superclass.

Vassili isusing Modular Dialogs. Theincremental search dialog use the
incremental search module (also used by ‘ Published Items’) which usesthe
list module. He had to solve the issue that users had different ideas about
e.g. what icon to display, what iconBlock: to invoke. Vassili has a pattern
(<relay: selector> pragma) for handling this and noted that we might like it
or hateit. Stephaneinclinedto thelatter view, given the dangersof pragmas
growing into a parallel ill-analysed language within Smalltalk.

Lastly, he had a question without an answer. The more features you add the
more complex your framework code becomes; more classes, more methods
to search before you the programmer can change it, leading to a loss of
what Vassili calls the ‘Habitability’ of code. How can tools be both
powerful and yet easy to learn and modify?

Q(Roel) Deadline for Goodies for 7.2? Release date is November so
October should be OK.

Q(Joseph and Stephane) Issues of adding pragmas. We do need some
concept of whereitisand is not legitimate to add these. Pragmas are good
as annotations but not as new frameworks. (Andrew Black) In Traits they
took careto make the code do what you thought it would if you just thought
of it as Smalltalk code. This should aso be the goal of any pragma
framework. Vassili showed his framework to get feedback. It will be
reviewed. It is not seen as the progenitor of a general framework.

Q(Andrew Black) st80 VM in VW is excellent for teaching. We should
teach VM design with awareness of its history.

Q(Niall) The RB can be made not just Store-aware but aware of multiple
simultaneous CM systems. Only aminor refactor (which | have done much
of) is needed to support multiple pluggable CM views for browsing and
refactoring. (Vassili and | discussed this off-line and browsed my code.)

Q. Making people aware of these tools? We could make videos of tool use.
We could use Ul tests. Assuming these are written anyway as part of XP,
give the user asimple framework that can select designated Ul tests and
invoke a‘next’ button on them to run till the Ul updates. ‘Next” would
either watch commands that drive windows (but then user must use these
in test) or capture Ul events, so each ‘Next’ shows a Ul change.

Vassili isusing Pollock for his new work (thus helping lay to rest a
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Custom Refactoring and Rewrite Editor Usability, Niall Rossand
Adriaan van Os, eXtremeM etaProgrammersand SOOPS

The Refactoring Browser has much more power than most of us use. The
Custom Refactoring and Rewrite Editor Usability camp smalltalk project
aims to expose the RB’s power by adding new refactorings, adding Ul
featuresto the rewrite framework, and providing examples of how to write
your own refactorings, either in the Rewrite Ul or called from code.

| began by showing a new refactoring, the ‘ Rename Variable and
Accessors' refactoring we added to the standard ‘ Rename Variable.” (One
aim of thistalk wasto get feedback; e.g. do peoplewant thisto renamelazy
accessors, not just default ones?).

Next | showed the new menu in the Rewrite tool.

* Right-click on aselected a Smalltalk code expression to select from a
list of increasingly genera rewrite meta-code expressions that will
match it. (Themenu will also let you expand the selection to show what
the tool thinks is the currently selected node, if it isnot all selected
aready, to help understand the Rewriters view of Smalltalk code.)

* Reqguest the OR separator (in the search pane, only) to match multiple
aternate patterns, al rewritten to the same pattern in the replace pane.

» Paste Method Source and Match All menus to speed up code writing.
(N.B. entire method source will, of course, only match if * All method’
box is selected; that was my demo hiccough :-)).

» Save options stop rewrite text vanishing every time you change the
navigator’s selection.

WEe' ve extended the meta-character list at the RHS of the pane and added a
new meta-character for wildcard-matching in meta-code. We use
underscore as our wildcard symbol, which is a convenient choice in VW
and VA. Any issueswith thisin other dialects? Any suggested aternatives?

We provide example custom refactorings called from code, not from the
Ul. | walked through (or, more accurately, ran through - we only had a
twenty-minute slot for al this) the ExSearchSymbol(s) example of the
pattern that stores selected symbolsin some classes class-side dictionaries
and uses them in method calls scattered throughout a large system. The
refactoring detects any method calls whose symbol parameters are not in
any of the permitted dictionaries.

I mentioned the add-ons we also provide as they arise in the project, e.g.
Michael Prasse’ code colouring in VA (that workson all UNIX platforms,
with alittle help from Thomas K oschate).

Lastly | demoed our work in CS7; dynamic refactorings. John Brant has a
dynamic method renaming utility. We have integrated this with the static

method renaming refactoring so that the latter’ swarning message now tells
you how many senders, aswell asimplementors, you have, and offers you
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athird choice of dynamically renaming. We also added a menu to let the
user force renaming at selected call sites instead of waiting until tests, or
exercising the system, should discover it.

Our long-term goal sinclude offering dynamic type recovery as acode tool
in the RB and integrated with the refactorings. Michel Tilman's Analysis
Browser (which | have ported to VW7 and put in the Cincom Open
Repository) offersan excellent starting point for VisualWorks. Small Typer
might serve the same rolein VisualAge.

Joseph Pelrine has ported some of our code to Dolphin. Otherwise our
loadsarefor VA and VW to date. We would like to run on all platformsthat
support the RB; this depends on getting volunteers skilled in those
platforms. Our strengths arein VW and VA today, so we code in them.

| walked round our pages at http://customrefactor.sourceforge.net/. Go
there for downloads (or pointers to development downloadsin e.g. the
Cincom Open Repository) and brief explanations. Longer explanationsand
discussions (some of them old and outdated) are on our Camp Smalltalk
Wiki, reachable from the sourceforge pages.

You are our users. We need feedback. What would help you get more from
the RB? Please rai se enhancements and bugs on Source Forge (also you can
write wiki pages and put links to them in ours, if you have alot to say).

UML-X, Ernest Micklei, PhilemonWorks

Ernest, like most Smalltalkers, spends most of his time coding but was
once asked by his manager to produced a design. He therefore wanted to
keep UML and code better synchronised. In atool, you both specify your
model and you also build adiagram, aview of your design. Ernest decided
to separate these two, moving his design spec closer to his code. Hewanted
atextua form readable by tools and writable by him and his code.

It isimpossible to extract a design from code; you must have the original
abstraction. Implementation diagrams are uninteresting. It isimportant to
keep design information where the code is, e.g. in class methods. Standard
UML formats (petal, XMI, UXF, etc.) are targeted at tool exchange, are
proprietary, are horrible to try and write, are not human-readable, store
diagram and specification munged together, are not suitable.

XML can be read and can be written. He went for a simple structure of no
XML namespaces and just afew constructs for package, class and
association (no generalisation relationship; he just gives class a superclass
attribute). Package = e.g. Envy application, classlist is classes defined in
that application, so he does not record that but generatesit from code.

A diagramisjust aview on adesign. He writesa UML-X file (by text
editor or else generate from code via UML ClassBuilder and then edit to fit
design). He then creates diagrams using SUMO (Simple UML Modeller, a
UML diagramming tool he wrotein VA, available free, can only edit
diagram, not definition spec), exported as gifsfor inclusion in e.g. html
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documents. All classes can be given a umlDefinitionString method that
definesthe classin thisXML format. SUMO showsthe model elementsas
ahierarchic structurein the left pane and lets you create a diagram of them
in the main pane. The magic F5 button lays out your new design in your
old layout as best it can. He showed a case of the tool making good layout
guesses and another where it was not so good.

Ernest has created an Object Model Archive of reusable models and other
things which can be found at http://www.philemon.com/.

System Change Notifications, Roel Wuyts

Thisis not a presentation of something finished or even half-finished. Itis
part of the refactoring of the Squeak Kernel. A lot of tools need to know
that a class was changed or a method was compiled. A system of change
notifications is needed. Roel is building one so we can clean up change
sending and also clean up the browsers which at present use a mix of
keeping lists, getting changes and polling. He plans to port thisto Visual
Works and Joseph will port to Dolphin (but Joseph feels he can simplify it
first, which iswhy Roel knows it’'s going to change).

SystemChangeNoatifier isthe centre. It has protocol noMoreNotifications:
to deregister. Various notify* methods let an object request notification of
system changes of any object of a given kind by receiving events. Roel
showed various tests that demonstrated the system. AbstractEvent
subclasses to AddedEvent, ChangedEvent, CommentedEvent, DoltEvent,
RecategorizedEvent, RemovedEvent, RenamedEvent, ResuperedEvent.
Theideaisto make events as orthogonal as possibleto the class of theitem
generating them, e.g. aclass, protocol or method can raise an AddEvent. In
principle, al event types could cross-product with all raising object types.
In practice, some cases do not occur; one does not Resuper a method.

Rodl alowsvery fine-grained events (e.g. make this browser only receive
events that mean a class was added so it need not ask, “Was this an add
event?“Wasthisaclassevent?’). It can also be used coarsely, to notify all
class events or all add events or all events whatever and let the recipients
either check the events' details to see whether to react or else just launch
an update on itself to re-read and reflect the new system.

The change set can be aclient of thissystem. However if you put aself halt
in trapping the event and then exit it, your change set might lose the
change. Roel therefore traps al errors raised while processing the events
and passes them after al clients have received (i.e. ahandler calls

val ueWt hArgunments: an Array startingFrom anlndex +1
and then passesthe event). There was some discussion of whether he could
instead force the change set to be always the first dependent.

On the Refactoring of VisualWorks, SUnit and Sore, Petr Stepanek,
| think Petr’stravel plans went awry; the talk had to be cancelled.
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Writing Smalltalk: Testing and Process

First SUnit BOF on Getting Sarted, Joseph Pelrine, M etaProg
Thistalk was about SUnitin general. A later talk dealt with Test Resources.

Joseph started with a quick summary for anyone who did not know it, then
went on to talk about common confusions and problems in SUnit. Setting
My Test Case>>i sLoggi ng: true will causeyour test casefailures(but
not errors) to be written to the transcript. To test code that you want to raise
an error, useshoul d: aBl ock rai se: anExcepti onal Event.

Being ‘test infected’ means being addicted to that green colour. * The sun
does not set on bad code’ . For many tests, it is convenient to have example
instances. Should the test set these up or should there should be class side
exampleinstancetest methods. (Joseph and Kent think thelatter; | think the
former, while conceding that an example instance can be an addition or
alternative to a class comment.)

If we were starting SUnit from scratch, Joseph might rename test method
astest case, test case astest scenario (actually he said test suite as test
scenario but | assume that was a slip of the tongue).

Joseph likes to deliver SUnit as a run-time assertion framework. When
working with a client who used a changing ill-documented C interface, he
used thisto test the latest interface every night asacronjob. Healso hasa
tweak that lets you run SUnit / Smalllint on code and bring up not the
debugger but the Smalllint results browser.

What should you test? Having a TestCase class per Model classcantieyour
teststo your solution instead of to your problem. The alternative isto have
one or more tests per (interesting) use case. Joseph thinks both styles are
acceptable but notes that you will have more refactoring if your tests are
tied to your code structure.

Joseph urged peopleto just start testing. A poor test in an inadequate test

suite is much better than none, will help you write your code quicker and

will teach you how to write better tests and fill out more complete suites.

Asin XP generally, so intesting, start writing and expect to refactor your
testsaswell as your code from time to time. (Stephane Ducasse: Tests are
like Solar Energy. They’ re cheap and they protect the future.)

Test ordering was discussed. Joseph favours unordered tests (could be held
in Sets). | favour predictability; | don’'t want to see my tests pass or fail at
random because the order isbeing silently changed on me. An explicit ‘ test
in all order permutations’ in the Ul would be my preferred solution.

Second SUnit BOF on Test Resour ces, Joseph Pelrine, M etaProg

A basic SUnit ruleisthat all the data and infrastructure for atest must be
set up from scratch at the start of atest and torn down at its end. Thus you
ensurethat your tests do not pollute each other and start from awell known
clean state. However some artefacts' stateisinvariant over tests but costly
toinitialize or finalize. TestResources handle these cases. The
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TestResource framework is open and flexible; so open and flexible that it
can be hard to see how to get started with it.

TestResource is subclassed to create specific resources. It can also be
subclassed to create abstract subclasses for patterns that vary the generic
behaviour. A framework call of My Test Resour ce current getsthe
singleton instance that our resource class manages. Joseph walked through
the code which lazily initialized a current instance whose initialization
called #setUp onit. Similarly, at the end of arun, the framework calls
#reset on the test resource class and this calls #tearDown on the instance.

We can let the SUnit system handle the resources or do it ourselves; the
standard approach isto let SUnit handle it. Simply define a class method
My/Test Case cl ass>>r esour ces that returns a collection of those
TestResource classes your test needs. That is the only thing you have to do.

Because the SUnit test package istesting SUnit itself, itstests can be very
confusing when considered as examples. SimpleTestResourceTest is a
good example of this. Asan example, all it needsisits class-side resources
method. As atester of the SimpleTestResource, it has an instvar that hold
an instance of SimpleTestResource, which merely confusesyou if you are
looking at it to learn how to use atest resource. SUnit 3.2 will have a
package of SUnit examplesincluding test resources and will have
comments warning against using SUnit’s own tests as examples.

Resources are handled in TestSuite>>run (while presenting, Joseph
realised that in 3.1, afailure to initialize one test resource could leave an
earlier one un-tornDown; thiswill be fixed in 3.2). Hereiswhere the
resource instances are created, initialized (which calls setUp) and then
asked isAvailable. Joseph demoed (with the usual demo hiccough that saw
him acting Hal saying ‘ Dave, we have aproblem’ because hisdemo |aptop
lacked the software to play the sound).

Things you can do with resources. There are databases you can login to
very slowly but the connection is good when you are in. When you get an
error, it is handy to have the resource wait a bit before tearing down and
logging you out, since you may fix the error in afew seconds. Joseph’s
Ti nedRel easeTest Resour ce forks off aprocess on reset that waits a
bit before tearing down. If current is called again, it finds and kills the
process and carries on.

To avoid tearing down the actual resource if it was already there, thereis
LazyResour ce withinstVar wasAl r eadyAvai | abl e. Thisonly calls
setUp if the resourceis not already there, setting an appropriate instVar
value. It only callstearDown if the resource was not already there.

The ForeverResource (akathe KillltYourself resource) overrides reset to
not tearDown (you must kill the resource later yourself of course).

If something needs different state for different testsit is not well suited to
being aresource. Stephane Ducasse has written a test case class wrapper
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that does some stuff to handle such situations but in general you should
prepare the state in the setUp for the tests and accept the performance cost.
For the case where distinct tests have resources for e.g. which database
they should login to, and the system only allows being logged into one
database at atime, and you then find yourself wanting to run suites of tests
needing different databases, | am working on a different solution to
Stephane’s (I cal it Conpet i ngResour ce) that integrates seamlessly
with current resource handling, so that thereisno need to refactor the tests.

SUnit 3.2 is expected for October, probably first in VW and in other
dialects very soon afterwards; look on http://sunit.sourceforge.net. If you
have any questions or problems with SUnit, please put enhancement
requests or bug reports on SourceForge. It is easy, the code to do what you
want may well exist and be sent to you, and if not, Joseph may do it.

Q. S# SUnit? AOSUnit already has stuff (test logging output in XML ) that
he hopes will make SUnit 4. It can be added to an existing SUnit as a
subclass of TestCase from which you then subclass you own tests.

| raised some points | had discussed with Bernard earlier about persistent
state and TestResources. It may be argued that TestResources automate that
setting up and tearing down of resources which the user did by hand at an
earlier stage of developing thefirst test needing that resource. Thus a
TestResource instance does not represent the resource it manages as such,
but rather the task of setting up and tearing down that resource. Therefore
itis properly thrown away at the end of each test suiterun (that’seachr un,
not each r un: ) and re-acquired at the start of the next run. Therefore, any
persistent state associated with a resource (e.g. a database session) will
usually be held in aregistry and the corresponding TestResource’ setUp
will re-acquire the object in the registry on each run using some key held
in a hardcoded method of the TestResource class. If the test also needs the
session object, ensurethe hardcoded key method isaclass-side method and
provide the resource class to the test class via a method, e.g.

Dat abaseTest Case cl ass>>resour ces
~Array with: self databaseResource
instead of

Dat abaseTest Case cl ass>>resour ces
Array w th: DatabaseResource

so that you can then request the key in the TestCase's setUp, e.g.
sessionKey := self class dat abaseResource sessi onKey.

inaway that will not be compromised by the resource collection changing
due to subclassing and refactoring of the test case.

Bernard has tests for an application, part of which exercises aframework
that replies via asynchronous callbacks. Debugging the testsis OK but
running them does not trap the debugger as the handler is on the calling
method, not the forked thread. Michael Prasse and | wrote a method-
wrapping resource that traps any error at the top of the fork and stuffs the
test into the testResult errors collection to solve this.
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If model layer tests are written to set up data for the test, then invoke that
dataon themodel layer, then make assertions about the resulting state, then
it can be very easy to subclass each model layer test caseto a Ul layer test
case. The latter need only override setUp and tearDown to launch and
tearDown the Ul and then override a single method to drive the test data
into the Ul instead of the model. Then all the inherited tests can bererun as
Ul-driving tests. The Custom Refactoring project’s dynamic method
renaming tests are an example of this pattern.

| discussed off-line with Joseph the fact that while Test Sui t e>>r un and
Test Case>>debug both check test resources, Test Case>>r un doesnot.
| believe thisto be an error, hidden if you use raw TestRunner to run all
your tests because it never runs individua TestCases but exposed
whenever asubclass of TestRunner or an alternative Ul alows this. We
agreed that | will raise thisissue on SourceForge and Joseph will addressit.

Virtual Pair Programming, Kirk Blackburn, Stan Benda, Qwest

Kirk isin Denver and the rest of histeam isin Minnesota, connected by a
corporate WAN. (Using Envy on aWAN remotely isslow because Envy is
very chatty.) Kirk wants to feel connected to the rest of the team. Thus he
has explored technologies that |et people share a common desktop.

They do agreat deal of virtual pair programming. They use VNC
(http://www.uk.research.att.com/vnc/download.html). It is cross-platform
and does not require windows. VVoi ce communication isessential for virtual
pairing, asisaheadset. Kirk has also investigated doing without telephone
using internet voice messaging.

In VNC, do not do full screen polling (costly in bandwidth and VW
widgets are not native so VNC cannot receive events from them). VNC
with headsets is very acceptable when the Smalltalk imageis close to the
Envy repository. He has a server in Minneapolis and connects to that; an
image in Denver connected to arepository in Minneapolisis not usable.

VNC displays two mice and two keyboards. This can be disconcerting, so
you must have a conversational style for who has control and how control
ishanded over especially with two or three other clients. VNC sharesyour
entire desktop, raising issues of privacy you must manage. (Q. Use server
and VNC toit so only server is shared? Yes, we often do that.) On Solaris,
have the set user id bit set and run asroot to avoid problems.

There are other approaches. Using VNC corporately means getting
management to download some program they’ ve never heard of. Managers
probably have NetM eeting on their desktop already, making it avery useful
aternative. The explicit giving or taking of control is a different style to
those used to VNC. The ability to share only one application is good
(especialy re managers :-)). NetMeeting has a (recent? Niall has not seen
it?) fault of not rendering VW windows correctly (some lines were being
lost). Kirk’s workaround is to start aremote server and share the Remote
Desktop Connection.
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(Kirk said that RDC was a pretty good product but mentioned some issues.
His experience with the RDC Experience Tab isto turn all the settings off.
Reducing the size of your remote desktop seemsto help your performance.
Event handling is occasionally very dow; it seemsto berelated to a VPN
issue, and can be got rid of by selecting another area, or hanging up and
reconnecting. Citrix is an alternative which has worked OK for me.)

Sharing machines when pair programming in the same office is now often
done. It isbetter ergonomically. You can ‘ mute and munch’ whileyour pair
isworking. Kirk finds he feelslesstired after aday of virtual pairing than
of crowding round someone else’ desk. Virtual pairsdon’'t chit-chat as

much; they stay more on task. He often programsfor five hours at atime.
He suspects thisfocusis aso intellectually valuable (the two brain issue).

Voice over IPis cluncky and has delays but was economically valuable.
Nevertheless they reverted to using telephones; net voice wasn't adequate.

Some research in 2001 looked at an NCSU course (Dr. Edward Gehringer)
teaching OO, Smalltalk and Java. All the students that session chose to do
the course programming tasksin Javaso we have no dataon Smalltalk alas.
They had some students co-located while others paired remotely, using a
VNC modified to capture data on who drove, etc., and then pairs were
switched. They found no productivity differences. However Kirk was
saddened to see that all of Gehringer hypotheses were set up to check the
null hypotheses; Gehringer was not expecting to see any differences.

Otherwise thereis little direct research. Virtual pair programmingisjust a
subset of collaborative cognition, of course, and David Lieb's distributed
cognition research is of interest. Kirk finds VPP fun and productive.

Q. Knew, and had met, pairs before VPP? Yes, and that as important

Q (Andrew Black, | think) VNC on aMac? (He had problems ayear ago.)
Someonein Qwest usesVNC on Mac. (Andrew wasusing VNC on MacOS
10; it may work on other OS and maybe now on 10 with a newer driver.)

Q How many hours daily? 2-5 hours per day. You have to take breaks
periodically and it isimportant to keep talking, keep a conversation going.

Q Would video conference add anything? Research says videocams are
really not helpful; frame ratestoo slow. A way to gesture visually would be
useful. (Roel: HP labs are working on that re conferencing systems.)

Micro Object Testing, Andy Berry,

In previous ESUGs, Andy has never shown any Smalltalk code. Since he
writesit on adaily basis, he thought he should remedy this. (His code
comes with alegal disclaimer; useit at your own risk. :-))

MOT is part of the move to agile developing. Andy finds that many
managers are scared by exXtreme Programming. The way round that isto
call it agile software development. Andy has been using MOT for years,
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was recently asked to explain his approach to testing (in the last two
projects he was involved in, there were no formal testing methods used).
Andy wrote apaper on what he did and it needed atitle so he chose ‘Micro
Object Testing' . MOT isaminimal overhead testing method. Why Micro?
Because it takes little effort, needs a small amount of test code. You
develop a bit, test a bit and deliver abit, repeatedly.

Andy next talked about Models and Views. Andy always separates model
and view layer (he has worked in environments where there is no such
separation, e.g. Visua Basic programmerswho write Smalltalk asif it were
Basic). Views handle the messy things needed to deal with those horrible
users. You must be able to change the view of your model. The view must
know its model (in instVar). The model must not (as directly) know its
view. Adaptors link views to models.

The first MOT principleis that you builds example objects for all classes
that hold data, returned by MyCl ass cl ass>>exanpl e(bj ect. The
simplest test just opens aview on the example object. Andy puts this test
inthemodel MyCl ass cl ass>>basi cTest . Tests must run standalone
and must display results. Run tests frequently, every few minutes or
whenever you complete atestable code chunk. Test domain objects, not
views. Build tests from the bottom up and test infrastructure code before
application code. Keep the tests as smple as possible and reuse as much
test code as you can. (Recently, Andy was able to reuse infrastructure tests
from earlier parsers while building a complicated language parser.)

Provide lines of code to rerun tests and rerun teststhat affect any code you
change whenever you change code. Correct errorswhenever you find them
(and if you simply cannot at that moment, write themin a‘tasks
workspace that you keep visible, nagging you till you fix it).

Testsform an essential knowledge base about your application. If someone
asks you what class X does, tell them to look at the codein class X’ class-
Side tests protocol; basicTest opens aview on one, databaseTest [oads one,
etc. (Needsyou to keep objectsto areasonable size; Andy always splitsup
objectswhen they grow past 30 or so methods). By being meticul ous about
histests, Andy finds that his applications usually work first time.

Q. When doing a databasel_oad test, how do you abstract the database?
Andy would normally put it in a separate ReaderObject.

What does it cost? Andy spends 20% of his time developing tests but
having code work first time makes it worth it. Andy advises everyone just
to start adding exampleObjects to their classes and take it from there.

Full detailsarein hispaper on www.tof.co.uk/mot. The paper has practical
examples and confessions of mistakes he made along the way.

Q(Niall) SUnit?MOT is simple and code-based so Andy has no concept of
test classes. Andy believes that tests belong in the objects being tested.
Therefore he differs from, for example, myself, who thinks that they
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belong in test case classesin distinct (application-package-pre-req’ing)
packages. He also tiestests to the application code structure whereas |
would rather tiethem to use cases (c.f. discussion in the SUnit BOF above.)

Q. Roel has a student working on making test outcomes visible. Roel will
put him in touch with Andy re examples of making test outcomes visible.

Q. Christian uses exampl e objects most often when he is unsure about his
domain objects, when it helps him get clearer ideas about domain objects.

Q Kirk: you could use this pedagogically to teach people objects because
itisvery simple.

Post-talk remark (Adriaan); you could tiethisand SUnit together by having
atest that ran all testsin Andy’s protocol, checking for which views
appeared, so it could shut them on tearDown (or not, according to setting).

XPSwiki: An Open Source Tool supporting the XP Process, Sandro
Pinna, Paolo Lorrai, Giovanni Corriga

I missed thistalk but arranged to get a description of it. They have an XP
swiki launcher that firesit up (lets you choose port, etc.). The pages are
stored as XML. A template lets you describe your project, identify your
team members and their skills. (The usual wiki functionslet you use these
templates as starters for links to extensive other pages).

Iterations page holds releases, and their stories. One ‘point’ is one effort
day and thisishow they record cost. A release has a points capacity. Stories
can be assigned to iterations by simple menu selection. Stories have point
cost, risk estimation, task breakdown. Historical datais presented in tables
at the foot of pages so you can compare estimates to actuals. You move
values from points left to points done to indicate progress on tasks. Each
project has its own swiki (so can have its own security, admin, whatever).

Test details are not integrated with SUnit today; they plan to add that.
Adding and removing an iteration is done by typing a name, not selecting.

Then we looked at the code. Thereisaclass for each entity. The classes
have instVars and methods for their data. A page is subclass of X PSWiki
page. subclass of NuSWikiPage. The view part of the page has addresses
actions and templates. Each page has a user-story edit template and a user
story show. Editshaveaswiki syntax (.. response: .. result: ..)
that reminded me of servletsthough | gather it not the same.

XPSwikiComanche is the bridge to the page server. For downloads, visit
http://www.agilexp.org/xpswiki.

Wikisareagood forumfor informal documentation of issues(weuseaVW
wiki in my project for thisin my current work). The above iswork in
progress. | suggested they develop their templatesto have moreintegration
with code, with CM and with SUnit. More commercia projectsrunin VW
than in Sgqueak; porting to SmallWiki would make it easy to maintain a
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Framework for Evaluating Distributed Object Interfaces, Jan Lukes
Distributed systems always have problems with performance. Jan wanted
to visualize and profile how distribution affects performance, thence to
understand the issues and see how to handle them. He intends to analyse
and compare the following distributed systems.

» Distributed Smalltalk (DST) provides CORBA in Smalltalk. You either
generate IDL from your Smalltalk code or use the implicit invocation
interface (13), an alternative marshaller using Smalltalk’s meta-
protocol (I3 must have Smalltalk at the far end as well to work).

* OpenTalk isagenera Smalltalk-Smalltalk protocol for VW.

» GemStoneis an object database which talks to Smalltalk images and
has its own Smalltalk.

DST IDL registersobjectsfor their wholelifecycle using anaming service.
An object-object connection abstracts the real connection provided by the
ORB serialization the object and sending it over the network for
reconstruction by the far-end ORB.

I3 can pass objects by value or by reference. Classes are passed by name
only (no methods or definitions passed) and what data is passed is
controlled at the class, instance and instVar level.

OpenTalk runs directly above TCP and UDB. It supports severa data and
broadcasting protocols.

GemStone is alarge shared object repository that has forwarders and also
can replicate objects between GemStone Smalltalk and e.g. VW.

Jan’'s framework’s Ul lets you choose which nodes to start. Starting
registers the machine with the framework. A hierarchic task list letsyou
choose which tests to use to exercise the system. You add your machine
nameto thelist of free nodes, start aVVM and interface on that node, choose
atest to run and observe the results.

Various services are tested: registration (for protection from GC), naming,
etc. Datatransfer of simple, collection and complex datatypesis aso
tested. The third axis of test is parallelism: single client and server, many
clients, many servers. The fourth is the direction of data transfer: from
client to server as argument, from server to client asresult, or both. The
final axisiswhether you have no ORBs (to get the performance of ordinary
message sends), one ORB (simulate distributed sending in a single image)
and two ORBs (real distribution). (Another axis was language; some
Smalltalk to C++ comparisons were done.)

Jan showed the results as graphs (see his slides). The speed of naming
service registration was unaffected by object numbers, as was smple data
type sending. By contrast, one-way message sending speed rose for low
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numbers, then slowed as numbers grew past acritical value. Collections
tapered off in rate and volume as numbers grew, etc. (see his slides).

A large volume of results can be created from this framework and need to
be stored clearly (directory structure and naming convention) to be useful
later. The framework attempts to present results with sensible scalings and
layouts, etc. All tests were done on VW5i4 and 7.1 on various machines.

Their next task isto add OpenTa k and GemStonetests. L ater they will ook
at other programming languages and at comparison of ORBsfrom different
vendors. They will also investigate the effects of optimisations.

Q(Niall) Areyou comparing GemStone’'s ORB to other ORBsor the speed
of GemStone to Smalltalk transfer to that of other Smalltalk-Smalltalk
transfers? He has not yet started GemStone so that is to decide. | indicated
that the latter would be more interesting to more people.

Q. Any optimisation of VM settings? None except that each test was
preceded by a garbage collection to ensure a common start state.

Extending Smalltalk: L anguages, Platforms and M etaclasses
Building Robust Embedded Software, Lars Bak (OOVM ApS)
Lars was one of the implementors of StrongTalk (Animorphic, SUN). He
has recently left SUN and talked about what he has done since.

Embedded systems are built the way we built desktop apps a decade ago:
C code and libraries and RTOS kernel. The programming language is
unsafe, there is no serviceability (if it doesn’'t work, try rebooting).
Productivity is low.

In the toy industry, you may have 6-8 weeks only to build your software;
they often start from scratch. Telephones also want rapid deployment.
Embedded Java does not support incremental recompilation (v. hard in
statically typed language). Its bytecodes are not designed for speed or
compactness. Its virtual machine is complicated to implement (Lars
knows, he'simplemented severa). The VM is not enough; you must
always have libraries conforming to some spec defined by SUN or
partners. The standard offeringsfor these are far too big; you may use IMb
of your phone's limited space to get Javarunning. The result is that much
of theindustry has rejected Java for embedded systems and are till using
C. ThusLarsgoad is not to convince Java programmers to switch to
Smalltalk. He's trying to persuade C programmers to switch.

Scenario: Bang and Olufson use firewire to connect their speakersto their
stereo (thisisareal scenario being looked at today; firewire lets you daisy
chain your components and is cheaper than gold-plated wire). Speaker
goes wrong, stereo is connected to web; customer calls B& O support and
asksfor it to be fixed. It would be nice to be able to do so.

Lars has spent the last 18 years working on VMs. In mid-90's he was
caught by the Javawave and he reimplemented Animorphic Strongtalk as
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HotSpot which was bought by SUN. (Last year there were 150 million
downloads of the latest HotSpot VM.) Larshas also implemented aVM for
cellphones that was 10 times faster than its predecessor. Meanwhile Lars
has left SUN and is now doing OOV M.

OOVM isadifferent Smalltalk system:

* Reflection isin the development environment only. They can build up
reflective changes on the device and then apply them at the end of the
process, thus getting a consistent update.

* New ‘atomic test and store’ statement. The system can be interrupted
between any bytecode so an atomic bytecode was needed to implement
semaphores, synchronisation, etc. inthe Smalltalk layer (implementing
synchronisation in the Smalltalk layer was something Larswas keen to
do asone of Java'serrorswasimplementing synchronisationinthe VM
when expert customerswant to do synchronisationin their ownway but
that is hard when the VM has its own mechanism).

e namespaces
» typed LIFO blocks (see below)

The OOVM embedded platform isatiny fully dynamic virtual machine
executing platform-independent smalltalk bytecodes. It needsno RTOS or
user C code. The IDE connects to the running program, supports true
incremental recompilation, etc. As soon as you have burned your VM into
the device, you can upload libraries, code, etc., to it. The programming
environment is written in Smalltalk, but not yet itself; they deliberately
chose another (ST/X) to ensure it was separable from the device’
Smalltalk. It talks to the non-reflection-aware embedded VM using a
simple reflective protocol through areflective interface on the device.

The programming environment is aweb server written in Smalltalk (but
former C programmers can use vi if they want).

They’ vekept it simpleand clean. An object hasaone-word header pointing
toits class; no hash codes. The bytecode set is smaller and more efficient
than the blue book one; thereare only 20. The VM ismostly writtenin C++
(typed in, not generated like Squeak) because Lars is experienced using
C++ towrite VMs. It will run anywhere C does. The garbage collector will
be real-time on release, is not quite so today. The scheduler controls what
to do when any resource limit is reached and is fully configurable.

The Smalltalk is standard Smalltalk with a few twists. Namespaces let
them group classes. They dropped pool variables (because they didiked
them) and class instance variables (because they did not need them and
only added features they needed). (Commented) raw code looks like e.g.

Mutex “cl ass def” = Object “super class”
| owner | "instVar for Mitex”
do: [Dblock] “nethod for Mitex” =
“ordinary smalltal k syntax in methods”

The atomic test and store all ows some neat implementations (see slidesfor
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examples). No reflection means only the programming environment can
create classesand do performs. Their NetWorking librariesinclude TCP/IP
and Firewire. They have Smalllntegers (30bit) and (not too) Largel ntegers
with 32 bits only (signed only) because writing device drivers on a 32 hit
machine must use 32 bit arithmetic and their customers want to be sure of
that. Integers automatically convert from large to small and vice versaas
needed but are (of course) not mutable.

They have dightly changed the Array hierarchy to make things clear for
their customers (Updatabl el ndexableCollection, FixedByteArray, etc.) but
| did not manage to grasp precisely why. Thereis no Bag.

Namespaces |et them modularise code. Each class can be a namespace.
There isno import and export; you simply provide a smple class name, a
partial path name or a complete path name and the system finds the class
that has that name and matches such namespace path details as you
provided. Thus you need only provide full names when needed.

Performanceisthe achilles' heel of Smalltalk. Smalltalk’s inline basic
control structures, flatten code (e.g. in the collection hierarchy), have an
interpretation overhead (because they reify the stack and so on when
needed) and method invocation isslow. Strongtalk solved much of thisbut
at the cost of making the VM much larger. They needed new solutions.

They use typed LIFO Blocks that give 5 -10 performance gains, e.g.

collect: [collect] do: [Dblock]
self do: [:e | block value: (collect value: e)]]

where[collect] and [block] type the arguments as blocks. What they do not
have is a block that can be stored and then return back to its original
defining context.

Methods that have the same implementation share the same bytecodes
(saves 10% of space). Having only 20 simple bytecodes, they can have
other bytecodesfor speed. If | oad ni | store 1isacommon sequence,
create a single bytecode for it. They compute bytecode-pair frequency
histograms and define these ‘ super’ bytecodes for the commonest pairs.

A problem with standard Smalltalk isthat |eft to right evaluation may need
to get the receiver not from the top of the stack. Reversing the evaluation
order lets the receiver be always on the top of the stack and can be done
without changing any behaviour to the user.

The system runs happily in 128Kb (includes TCP/IP stack) which is
smaller than all the OS+Javasystems. It savesalot of power becauseit uses
less memory. Currently it runs on 200Mz and 50Mz StrongARMs in
Intrinsyc Cerfcube and ICE Lynx, and on the IA32/Linux and
StrongARM/Embedded Linux hosted systems.

Benchmarks: Lars compared OOV M to Java KVM, Java HotSpot, ST/X
(JIT off) and Squeak for the DetaBlue, Richards and Stanford integer
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benchmarks. The goal isfor it to be twice as fast as the fastest interpreted
JVM (which also means being faster than the fastest current interpreted
Smalltalk VM). Currently they meet thisfor all but HotSpot where they are
faster but not twice asfast yet; they will be!! They also do well on method-
invocation-heavy benchmarks.

Theresult isafast small embedded system on which an application’s
devel opment and maintenance times are drastically smaller than those of
today. A version will be downloadable by year-end, free for non-
commercia use.

Q.When marketing, do you mention the Sword? No, they just say, “We
have this very simple powerful language”. Smalltalk can evoke memories
of ‘clever but dow’ (also itisimportant that programmers see they can go
on using vi to edit code if that’s what they want).

Q(Rod) he'stalked to some embedded people who were fanatical about C
syntax? Larsis opposed to making systemsthat are different ook the same
so deliberately avoided any C-like syntax. He'smet the ‘We use C' people
and found that when you start talking about the problems they havein C
then they quickly lose that and become more open.

Q. Specific CPU? Plenty of start-ups have tried it. At release, they look
good but they can never keep up with the general speed of release of faster
CPUs; next cycle they’ re hosed. You also cannot do general optimisations.

Q(Andrew Black) Real-time garbage collector? They will have asmall
Eden for new objects which get promoted to the next stage when full. A
Smalltalk garbage collector will run on this next stage. They will also put
their core at the end of the heap so GC will never need to processit.

Q. Whereareyou?In Denmark, 4 strong (and will not expand until the core
technology is stable; 10 alpha-programmersin aroom just get in each
others’ way).

Q. Usethisfor desktop applications? Yes, if you want.

Q. Why disable JIT for benchmarks? To compare against interpreted
systems. They have the Slowdown of being an interpreted system but they
have a gain from breaking down the interface between OS and application.

Lars then brought up hisweb IDE: evaluator page, hierarchy page, class
page, method page, edit (class) page and debugger page. Other buttons and
widgets | et you see what device you were talking to, upload classesto it,
see when the GC last ran, space details, etc. The class hierarchy is shown
as atree structure you can filter in various standard ways (class name,
implementors of, ...). There are no menus, you do everything with buttons.
(At this point there occurred the usual demo glitch when he suddenly
received an email while demoing.) Lars pinged the device and changed the
ping-handling code to output a print; the device ping response changed
while running.
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You can get the code from the device into the IDE and prettyprint it so you
can look at devices you have not programmed. The debugger does not yet
have breakpoints. It will use XML to browse object graphs. Smplicity is
their aim in the IDE, which iswhy they did not use Eclipse.

Their simple 20 bytecode set has a very uniform style (always operand
argument) so you can aways pre-fetch the argument. Java repeated
Smalltalk’s error of having many complex bytecodesthat madeit harder to
write interpreters. Optimising the remaining bytecodes is usually done on
their own code base, assumed to show typical bytecode-pair frequency. It
could of course be done for a specific customer application if requested.

Because they do not have perform and stored blocks, static analysisis
easier, so you can reduce the footprint on the device.

Q(Joseph) You can assign blocks to temps and parameters but not to
instVars. | can live without 90% of pluggable behaviour but not without
SortedCollections. How do | get that behaviour? Lars suggested a
lightweight class; classes are very cheap in this system.

Thelllusion of Cooperating Objects, Sefan Urbanek, Slovakia
University

Stefan’s problem isthe same as Rodl’ s in the StarBrowser’stalk. He wants
to integrate tools. The Smalltalk environment is hisinspiration. He would
like to create theillusion that real-world applications (mailer, spreadshest,
charting) are objects and that languages can be used to communicate
between them. The StepTalk framework is intended to provide interfaces
downward to the applications and thisillusion upwards to the user.

StepTalk iswritten in ObjectiveC. The StepTalk framework talks to the
ObjectiveC runtime viaengines. Each application needs an interface that
advertises application objects and then scripts can be executed on those
objects. Application objects are identified by name, e.g. #currentMailbox.
The environment interface transl ates between user-readabl e sel ectors used
in scripts and the actual selectors. Environments are provided by either the
Framework building an environment from an application description or an
application can provide an environment customised for aparticular task. To
execute a script, StepTalk uses the environment to resolve the script’s
object names, classes and methods to actual invocations. The applications
must be in ObjectiveC.

Currently the only engineisfor Smalltalk. A bytecode interpreter executes
compiled smalltalk code over a bridge to the ObjectiveC runtime. The
arguments receiver and selector are taken from the stack, convertedtoaC
method signature and argument values, and invoked.

He has implemented a script executor and a shell tool for user-interactive
chatting to system. Hewill create a Session tool. Methods can be scripts (in
any supported language). Details are at http://steptalk.host.sk/ and related.

Q. Relationship to FScript? Fscript usesonly Smalltalk. Hisframework lets
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you plugin different languages. Otherwise, quite similar.

Q. Define classes in script? No. Thisis not atool for writing complex
applications, just for gluing them together and calling them from Smalltalk.

Insde AOSA, an Adaptively Optimising Smalltalk Architecture,
Paolo Bonzini

(Asthiswasdescribed in detail in Eliot's talk at Toronto, written up in my
Smalltalk Solutions 2003 report, | will be brief below except where Paolo
is covering different aspectsfrom Eliot.)

AOSIA differsfrom self in that it iswritten in Smalltalk and compiles to
optimised bytecodes, not native code. An AOStA-enabled VM has two
areasfor JITted methods. The optimised code worksjust as VW does now.
The unoptimised methods must count each send and every backward
branch (these latter are for optimised if True, to:do: etc., where the
optimisation would otherwise hide info).

Many VMsaready have PICs. (I’ ve described Polymorphic Inline Caches
in detail in my Southampton 2000 ESUG and Toronto 2003 $tS reports.)

You can recognise methods whose receiver classis constant and replace
them with constant sends. Thisis not very interesting on its own but
becomes so when you specialize methods. If an argument is 99% of the
time astring, you could specialize the method and run the string-optimised
one whenever the argument is a string. You can also inline and hoist the
argument checker outside loops for performance. Another optimisation is
to use additional bytecodes to eliminate bound-checking when accessing
indexed instance variableswhere you know it is safe, Eliminate checksfor
e.g. being Smalllnteger, etc.

The optimiser has afront end (done) that converts bytecodeto SSA, a
middle end (in progress) that actually does the optimisation and aback-end
(not yet started) that converts specia selectors to the extended bytecode
format. The SSA node hierarchy is similar to the Smalltalk compiler’s but
lower level (hasgotos!!). SSANodes have statement nodes and value
nodes (that can be converted to statement nodes by the EffectNode
decorator). A VoidNode eliminates dead code. ConditionalNode (subclass
of StatementNode) and MessageSendNode (subclass of ValueNode) also
holds profiling information from the VM. The SSANode hierarchy isvery
similar to the RB parse node hierarchy: both have methods to replace one
node with another and both make much use of visitors. The optimisation
passisimplemented by asubclass of SSANodeVisitor just as RB searching
and rewriting are implemented by subclasses of RBProgramNodeVisitor.

Some predefined visitors order the basic blocks in different ways; picking
the correct one speeds the optimisation greatly. Dominance information
(i.e. which basic blocks must execute before others) is worked out while
converting to SSA form and isused by the visitorsto traverse breadth-first,
depth-first or basic first as appropriate. Constant propagation (replace
TempNodes whose values are in KnownConstant with ConstantNodes) is
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done early becauseit also exposes dead assignments. AssignmentNodes
can be optimised if the RHSisa ConstantNode, or must be one of alimited
set. Paolo’s dides show code examples.

The unoptimised code runsfor awhile (at much the same speed asordinary
VW). Then you run the analysis and continue running. The optimiser
would only be run to take afew percent of the CPU time a most.

LikeEliot, Paolo found writing an optimiser in Smalltalk great fun. AOSIA
iseasy to support inaVM, especially one that already supports PICs. The
potential benefit ishigh; theimplementors lack of free timeto progressit
isthe main limit (collaborators welcome). Paolo demoed (with the usual
demo hiccough) how a complex boolean expression that always assigned
the same value was optimised to calling the expressionsin the boolean then
assigning the value.

Another 2-3000 lines of code will see this working without source-level
debugging, which will let them collect performance figures.

Class Boxes, a Minimal M odule Concept supporting Class Extension,
Alexandre Bergel, Sephane Ducasse, Roel Wuyts

We want to reuse and extend applications. Smalltalk (and c.f. CLOS)
support class extensions in packages, we can add or (sometimes) redefine
methods to existing classes. In Smalltalk, class extensions are global (seen
by all) and any application can modify any class. He wants to have class
extension be controlled by the packaging / module system.

A classbox isaunit of scoping (i.e. a namespace). It can define classes,
import class definitions from other classboxes and define methods on any
classin the scope. An exampleistwo class boxes, WWW<ClassBox and
URL ClassBox, who both add an asURL method to class String (imported
from a pre-req classbox). A fourth classbox can see either method or none
depending on whether it imports from WWW<ClassBox, URL ClassBox or
from their pre-req. Other examples showed how this interacted with
inheritance; the class box pre-req graph is conceptually flattened into a
single classbox which has only one implementation of each method so
methodsin prereq classboxesthat call redefined methods get the redefined
implementation. In effect, imports take precedence over inheritance; look
for the method in each import pre-req and if not found go to superclassand
again look for it in each import prereq for that class, etc.

To make this perform they had to change the VM method |ookup, after
which the system ran 60% slower. (And how did it run before? Don't ask.)

Q. How doesthis differ from selector namespaces (e.g. in S#). Selector
namespaces interact differently with inheritance. If | leave the selector
namespace while calling submethods, then | leave the namespace and
when these methods in turn call methods that have been redefined in my
namespace, they will not call the redefined method but the original method.

Q. How will thisintegrate with Traits? A little thought suggests there will
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be no problem. Ask him again when he has given it much thought.

Q(Niall) Use Noury’s mixin's instead of changing the VM? Not tried, he
will think about it.

He then demoed. The system runsin Squeak. He created a classbox,
imported class Morph and added a subclass of Morph with a couple of
methods to his classbox. (Thereis no browser yet so thiswas al donein
Smalltalk text.) He then imported it into another classbox and redefined a
method then showed that instances of his class had behaviour appropriate
to the classbox in which they were created.

Q Why import class rather than al packages. We also support just
importing all classbox but the explicit class import has the advantage that
you handle conflicts when they occur. With packages whose class and
method contents change, conflicts can arise under the covers so explicit
classimports are useful, especially while developing the classbox system.

They will use the current system to see what is needed (perhaps selector
namespaces are enough?) and to explore optimisation further.

Extreme Late Binding, lan Piumarta

lan maintains the Unix VM for the Squeak community. However he is not
using Smalltalk today ‘in anger’ to build the systems heisresearching. His
talk will explain why that is. He is working on adynamic architecture for
building dynamic languages and systems (it could be an application in its
own right but the aim isfor it to be a platform).

There are awide variety of systems emerging that are
» autonomous (e.g. self-repairing)

» dedicated: well-matched to a specific domain

» highly-reactive and/or dynamic

lanisalso interested in building aVM shell, aplatform to build VMs, a
virtual virtual machine. The shell should produce aVVM adapted to the
domain requirements. He calls this Yet aNother VM.

At one extreme, thereisthe Ants system of small encapsulated agents, but
the creator of the Ants system said the major obstacle to building such
systemswas the programming language. Object has as many definitionsas
therearelanguages, garbage collection also varieswidely, etc. A second set
of challengesis primitives. You need synchronisation and saturated
arithmetic semantics. You may import them from outside, the pragmatic
but unreliable choice. Comparing them raises the issue of whether thereis
acompiler on your platform at all and if so doesit do what you want (plus
it means delay). Then you have to worry about the basic execution
machinery and all the fancy additions to it you might make.

Conventionally, the source is interpreted via some syntax and semantics
and pragmatics by acompiler to produce abinary application that aruntime
understands. The source and application are under programmer control but
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they cannot change the compiler or the runtime or the syntax, semantics
and pragmatics. Smalltalk make changing them less impossible than in
most programming languages, where these things are hermetically sealed,
but it's ill hard. (E.g. Lars adding atomic test and set in OOV M).

Saying it another way, a standard programming language is like a walnut;
you are stuck outside the shell and all the above was designed by a
committee (that you never met). Conventional programmers spend vast
amounts of time nibbling on the shell because they know thereis some
excellent stuff inside; either they never get inside or they get their friendly
VM hacker to drill avery rough hole.

Thus most programming languages are disastrously early-bound, have
insufficient meta-data (a huge amount of information is generated by the
compiler and then instantly thrown away), have needl essly-closed-off
accessto internalsand no reification of the implementation. lan thinksthat
Smalltalk has an excellent idea about |ate binding. So let’s apply it to
everything (including language implementation). Make programs and
native code first class objects. L eave the entire implementation open.

What is‘ everything' ? (lan reminded us of the ‘Make your theory assimple
aspossible but nosimpler’ quote.) ‘ Everything’ istheusual Smalltalk stuff
plusthe platform’s native code, the calling interface and the connectionsto
libc, posix, windows or whatever. Now everything can be changed except
the hardware (and with the right mixture of FPGAs and luck that’s not
impossible :-)). Hisuniversal dynamic compiler (YNVM) isnot aVM but
looks like one. It has dynamic compilation (of course), and offers smple
persistent meta-data with visible bindings to meta constructors as well as
accessors. From this, the applicationinheritslots of good things, all of them
changeable on the fly.

lan showed us some structure diagrams. The parser talksto the tree
compiler, the tree compiler talks to the stack compiler, the stack compiler
talksto .. etc. The dynamic assembler generates binary instruction emitters.

lan demoed his dynamic C compiler written using this. He showed aC
program to convert centigrade to fahrenheit by building a function at run
time from areverse-polish expression. He compiled and ran it. Then we
looked at how it worked. Tell it what platform, loop over C string finding
operators and compile them. As shown, it is horrendously unportable
(though has been widely ported of course). Now letsdo it on a Virtual
Processor Unit that abstracts over the actual hardware; instantiate objects,
send them messages, then tell objectsto do their stuff. Program pushes
operators on stack as objects and returns VPU which you then tell to do its
stuff. This program will run on any machine. lan now has a programming
language equivalent to C (with some obvious improvements) which hasan
arbitrary concrete syntax, allows on the fly changes and will run anywhere.

At this stage we still have to write acompiler so letsreify that and bind it
late too. lan grabbed the getTimeOfDay function for his computer, used a
Cfunction to convert it to astring, and the sleep function, grabbed memory
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to store an integer, and wrote aloop that printed the time of day every
second. All functionality used by this program was obtained dynamically.
He showed another fifty-line program that opened a window to record
events, it imported all the Xlib functionality it needed dynamically.

He then ran a program to convert reverse polish to prefix notation. The
program constructs a tree that represents a block that does the conversion.
Thisiscompiled and then returned to the calling program which can useit
asif it was a statically-compiled function. His dynamic C compiler reifies
all the syntax and semantics understood by the compiler. Having explained
this, he then rewrote the conversion program to a more sensible form for
the new power he had (result was scheme-like).

Everything, including function application, assignment, etc., isbound to a
symbol and can be changed by the programmer. 1an wrote a small
smalltalk-like classes and methods system. The essential operation was
assignment. He built an abstract class array, extended it with concrete
arrays for primitives, etc. He then compared the fibbonacci function
written in C and in lan’s system; the static took 430ms, the dynamic took
900ms. Getting all thisfor only afactor 2 dowdown is very encouraging.
lan showed the dispatch mechanism; it uses an inline cache.

Smalltalk relevance (immediate):

» Slang looks like Smalltalk, executes like Smallltalk but isin fact C
code. He can convert slang to native code on-the-fly. (Ralph Johnson
did a system like thisin the early 90s.) lan showed it building
Smalllnteger primitives.

* Reduced smalltalk systems such as SqueakScript or Slate could use
lan’swork.

Q. Really hard issuein VM building is detecting overflow? lan’s trick
method islntegerValue takes the result (asigned 32 bit number), left shifts
by one, xorsit with itself and seesiif the result is negative; if itis, you
overflowed. (Obvioudly, thereis more work to do.)

Many programmers get frightened when presented with a too general
system. To evolve acomplex system from a simple system you need stable
intermediate forms and the resulting complex system will be hierarchic.
(Parable of the watchmakers; Hora and Tempus build watches of 1000
parts and both keep getting interrupted by phone calls. Hora builds them
from subassemblies of 10 parts making assemblies of 100 parts, Tempus
builds them al at once. Whenever they are interrupted, the current
assembly hasto be started again. Horagrowsrich, Tempus goes bankrupt.)

Hence you need to freeze out the variability in you system to create these
intermediate forms. Choose what you mean by a class, by an assignment,
etc., and the usability then goes up (for a domain suiting those choices).

The symbolic space matches the semantic space; everything the compiler
understandsis accessible from the symbol space. Y NVM will boot on bare
hardware. On three year old hardware, a dynamic function that builds 1M b
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of native code takes one second. The system iswholly described in 10kloc
and occupies 250K b with absolutely everything compiled and linked.

Thewalnut has now been turned into abowl of custard that we can stir into
whatever wewant. Presented with so much generality, some peoplejust get
confused so you must convert it to fixed forms by pouring your custard into
a specific-shaped bowl, applying semantic sugar and getting a crust, You
now have creme brulee and can break the crust whenever you need.

Q. Past work? lan noted similarities between his work, Ocode, PCPL, €tc.

Q. Commerciaisation? He had some interest from Alcatel but, like other
companies, they have no money today. lan has build a JDK -compliant
system. It was 3000 lines of code and is twice as fast as the best purely-
interpreted Java (thus meeting Lars requirement in a sense but they are not
apure interpreter and not working in aresource-bound environment).
Many telecoms companies have respectable amounts of space on their
devices and are looking for ad-hoc solutions; for them, this may be of
interest. lan isnow building atruly reflective introspective Java. A student
has worked on this for two years (‘ hello world' took a fortnight).

(lan computer’s response tag is ‘morituri te salutant’. | don’t know if this
relates specifically to thereliability of YNVM or not. :-))

Smalltalk in a.Net World (How towritea Smalltalk Compiler without
writing a VM), John Brant, The Refactory

John and Don started building a Smalltalk compiler for .Net last October.
They called it #Smalltalk (becauseit is pure Smalltalk syntax and
#Smalltalk isavalid symbol in Smalltalk; do not confuse with S#, which
may be avalid symbol in S# :-)). It is open source and iswritten in itself
(except the large integer DLL). It runs under Windows, and under Linux
and Mac if you use Mono.

Normally you build the virtual machine first when you build a Smalltalk,
then acompiler with parser, and so on. Their virtual machine was built for
them already (.Net) and the Refactoring Browser hasaparser whichisabig
step towards having a compiler. Currently they still use VW as their
primary development environment but are no longer bound to it.

Everyone has an opinion of .Net and most people in thisroom would have
‘sucks' in that opinion. It has acommon VM and byte code instruction set
so languageisn’t supposed to matter; of course, it does. They aredoing this
for both business and personal reasons. Business-wise, Microsoft backing
means there will be lots of code, some of it good, in .Net and they want
access to the good stuff. They also want to use Smalltalk on applications
that ‘require .Net’ (in the past he has had to argue to use Dolphin because
someclientsseeit as‘not .Net’). Personally, he wantsto build a Smalltalk
compiler and wants to get quickly past VM stuff that does not interest him
to the compiler stuff that does interests him. He also wantsto learn .Net.

Smalltalk isdynamically typed. .Net is statically type. Smalltalk hastagged
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primitive integer types, etc., whereas .Net types are primitives or objects;
you cannot combine. .Net exceptions are not resumable; Smalltalk’s can
be. In Smalltalk, all methods are virtual; .Net allows static methods. In
.Net, you can only add classes and methods at run-time (there is a rumour
that they are looking at enabling modifying). .Net has structs and enums.

In Smalltalk, the root supertype must understand every message and send
doesNotUnderstand if necessary. John simply inserts aroot class above al
their Smalltalk classes that understands every message and calls DNU on
it. It isnot that hard to support DNU.

Whilenil isaspecial object that understands DNU, null throws anull
pointer exception when you send it amessage. For classes, itisno problem;
justinitialize all instVarsto nil. For methods, it isharder. You could assign
every temp to nil but most temps are written before read so this would be
dead code. Hence they just ook for every temp that is read before written
and assign them to nil at the head of the method.

The hardest problem of implementing Smalltalk on a statically typed
system that does not providetagged integersis Smalllntegers (and the other
immediate types). Smalltalk compilers do this by stealing the bottom two
bitsto tag immediate types; itsonly an object if those bitsare (John said 10
but Georg assured him it was 00. | thought it was four bits, one tag and
three to represent eight immediate types; meant to ask after but forgot).
.Net cannot do this so they have to use real integer objects, which are 8 -
10 times dower in their implementation than in normal VW.

Blocks are handled by creating a class (e.g. MonadicBlock) for each block.
Pushing ablock on the stack equatesto pushing anew instance of that class
on the stack with an overridden (asin ‘subclass’, not asin ‘VW override’)
value method. When the block has variables, parameter values are easy
(they never change) so can just be copied but temporaries must be handled
by active variables, variables that are pointed at by other variables, so the
temp and the block variable both point at the active variable and both
change when the active variable does (like what VW does in some places).

There is no support in .Net for non-local return. You can only simulate it
with exceptions and the result is 100 times slower than in VW (luckily,
there are not very many of them). The exceptions have atag object (just an
integer) so ahandler can seeif thisreturnisfor it or for someone further up
the stack. (Thetag is per activation of the method, not just per method, so
it can handle recursive cals. A fork to another thread will cause the raised
exception not to be handled. You could create a stack of 4 billion returns
and get clashes but John thinks that arare case.)

Some actionsare primitives (not representabl e: identityHash, +, etc.). VW
primitive tags only allow one per method. John has a method

Compiler primtive: aOneArgBl ock

which you can call anywhere in a method. For example
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i denti tyHash
AConpiler primtive:
[ : codeGenerator |
codeCGenerator call:
(System Obj ect
get Met hod: * Get HashCode’ ) ;
construct Method ...

Thus users can add their own primitives.

All implementations of Smalltalk have messages that are (almost) never
sent (ifTrue:, etc.) because they are optimised in the compiler. John decided
to use macros to transform code into Compiler primitive: []. Their macros
are RB rewriterulesthat e.g. search for al if True: sends and rewrite them
to the equivalent Compiler primitive: [| form. This also allows other
optimisations, e.g. ifNil: -> isNil if True:. This raises the issue of how the
debugger handles it. Existing nodes just have their source interval copied
so the compiler can highlight theright interval. New nodesarejust ignored.
Macros can apply to thewhole system, per class hierarchy, etc.; the system
is configurable.

John wanted to integrate with .Net. There are 2500 classes in .Net and he
wantsto use them asif they were Smalltalk classes, in code that looks like
Smalltalk. He showed Smalltalk code that created HashAlgorithms and
computed a Hash using .Net classes while using Smalltalk FileStreams to
open and close afile. It runs 90 times faster than the same code in VW
because it uses .Net to do what it does best (computing hash a gorithms).

When Smalltalk and .Net classes have the same name, you must refer to the
.Net classvia System.ClassName. Some variables must be typed (e.g.
System.Int32) to get values from .Net; many base classes use typed
instance variables (e.g. their OrderedCollection is essentially a .Net
ArrayList). For untyped instVars holding .Net objects they have a
GenericObjectWrapper that traps DNU and sends the message to the .Net
object. It isa.Net standard that you should not give an accessor the same
name as afield because some languages cannot handleit, but you can doiit.

.Net has no keyword methods. They make the first keyword of any call to
a.Net method be the .Net method name; the rest can be anything. So when
calling .Net methods you should have a standard of using ssmple second
and subsequent keywords (e.g. with:with:with:... seems sensible) to avoid
unnecessary complexity. Overloaded .Net methods are sorted right to left
and generated as type-checking if-loops. For example,

System consol e wite: anOhject
(anCbj ect isKindOf: Snmalllnteger)
ifTrue: ...
i fFal se: (anCbject isKindOF Character
i fTrue:
i fFal se:

John plans to do type inferencing, when thiswill go away again.
Meanwhile, he feels that double-dispatch is not faster than isKindOf: in
this architecture. He did not want to make the programmer provide type
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information, so asto make using .Net code as like Smalltalk as possible.

Eventsuseadd EventName:, remove EventName:. Thisisnot asseamless
as John wants since delegates are statically typed and so

Button new add_C i ck:
([:0obj :args | ..] asDel egate: EventHandl er)

must have a compiler trick to tell statically typed delegate what kind of
block it is. Exported properties / methods are done by annotations.

Theinitial version was a proof of concept. It took a month or so to get
working but did not feel right asthey had toinsert ablock of text to compile
with .Net ilasm at every call to a.Net method. One of Ralph Johnson's
students made aDLL to connect VW to .Net and with that they asked .Net
for the method to call to make it seamless (now VW has a DotNetConnect
which sounds like it will be much better). Then they overrode qualified
namein VW tolook in .Net for unfound dotted names. At least, .Net hasa
namespace for creating your program; System.Reflection.Emit generates
your .exe. They kept iterating on version 2 until it could compileitself; they
achieved thisin March. Whenever they did this, they compiled it initself
three times to make sure they had no problems, then ran their SUnit tests.

John show some benchmarks. For all but integers and setsthey were faster
than Sgqueak and in the Dolphin ballpark (Strings slower). The
Smalllnteger problem affects all their figures.

Visit http://www.refactory.com/Software/SharpSmalltalk for their work,
http://www.rileywhite.com/software/assemblyconnect.html for the
student’s DLL, and http://www.go-mono.com for .Net on Mac, etc.

Q. Use VisualStudio as IDE? Can do but John won't be spending the
money to arrangeit. Maybe ask Microsoft but who should he ask? (People
gave John contact names.)

Q. How much VW code will run on this? Except for primitives it should
run any of it (e.g. they have run all the ANSI SUnit tests).

John demoed a Swazoo server running in #Smalltalk on .Net. He used it to
browse hislocal Accessdatabase. He has also ported Glorp (John looksfor
stuff that is open source and has tests to port).

Q. General views of .Net? John’s biggest gripes are the integers and the
block returns. By building something and showing Microsoft the result,
they may be more influenced to change. One of Ralph Johnson'’s students
is exploring tagged integers in Rotor (the research arm of Microsoft) and
thereis a Smalltalker on that team so influencing them is not impossible.

ESUG: Academic Track
Nine paperswere submitted, of which six were accepted by the programme
committee. All six were also accepted for an Elsevier special edition on
Computer Languages. Roel encouraged people to submit papers for next



CS7 and ESUG, Bled, August 23th - August 25th, 2003 47

year and offered help to anyone unfamiliar with how to write a scientific
paper (provided they sent him an email sufficiently long in advance).

Program Analysis
MudPie: Layersin the Ball of Mud, Daniel Vainsencher
The problem is packages with cyclic dependencies which are therefore
hard to move to other images, dialects, CM systems, etc. People write
utilities, load other utilities, develop, and then discover (or more often,
someone else wanting to use their work discovers) that they have cyclic
dependencies between packages: class name or class extension references.

Daniel met thisin a project to decompose Squeak. Much functionality has
been added that is now hard to remove and/or restructure. Utility classes
such as SystemDictionary knows about sockets. Ul construction code
knows about Menus and Halos. Etc., etc.

The first task is to resolve the image into cycle closures, which he called
‘strong components' : component groupswithout cyclic interdependencies.
Daniel showed the Refactoring Browser componentsin Squeak, with many
cyclic dependencies. Heresolved thisinto * strong components’, producing
asimpler graph. Within each component, you can then refactor to remove
the cycles. By looking at the relative size (how many individual linksthere
are pointing from one package to another) of the package dependencies,
you can see which one is wrong and to be removed. In Squeak, Parser has
only three links to ParserExtensions whereas ParserExtensions has many
links to Parser; even without the clue of the name, this would suggest to
you which dependency to remove.

You can do this refactoring in XP style. Write atest that asserts that the
wrongly-dependent component is not dependent and then refactor till it
passes. Keep the test in the system to detect when others accidentally add
dependencies again. (Example code for such testsisin hisslides.)

Currently, his code detects static dependencies. Type inference might let
you see dynamic dependencies but the ease and usefulnessis unclear.
Generating the dependency graphs must be done anew each test run. It is
quick (Daniel can analyse the whol e Squeak image in one minuteon an old
machine) but perhaps they should be maintained in the image. He sees no
problem in making it real-time as an always-on check. Integrating
dependency information with the Browser would help the user. Daniel
demoed something he has just implemented, showing the components
sorted into atree structure by dependency.

Q (Joseph) Static dependency types omit explicit references to Globals,
which may fit your current definition of a package but you should plan to
extend to it? If package depends on globals being initialized by another
package then there is a dependency. A. Squeak does not have an integral
definition of package so Daniel used a‘ packageinfo’ utility that indeed did
not include global definition. He recognised the problem.

Q. (Stephane) Compare design model provided by system creator with
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actual observed dependency? Could do.

Daniel haslooked at doing the analysisin what-if mode to guide work:
“Suppose | could solve this cycle; what would it ook like then.” (Joseph
has often wanted to do such what-if checks and encouraged pursuing this.)

Q. Usefor porting pre-sort? That is one application.

L anguage-l ndependent Detection of Object-Oriented Design Patterns,
Johan Fabry and Tom Mens

Johan apologised for the fact that ‘ language independent’ includes Java.
They have developed SOUL (Smalltalk Object Unification Language; see
my earlier ESUG reports) to handle other OO languages because they have
many research results on Smalltalk and would like to compare them.

Declarative meta-programming in SOUL lets you write a prolog-like
construct to detect patterns, and can embed Smalltalk code in the logic
query to assist defining the pattern. The inference engine uses alibrary of
logic godls, e.g. for finding thingslike ‘allClasses . The Library talksto the
meta-level which might implement

al | Cl asses
NSystem al | Cl asses
and this talks to the Smalltalk image.

To map thisto Java, they used the Frost parser to parse Javacode. The Java
code is stored as parse trees and they have a Java code browser (inthe Star
Browser; could code in Javaif you wanted to but that’s not their goa :-)).
With this, they implemented a Meta-Level Interface for Javathat talksto
the Java repository (and understands interfaces). Thus they are language
independent for class and method signature queries.

To be language independent for method bodies, they transform the body
parse trees to logic representations. However the parse trees of Java are
much more diverse than Smalltalk (if-then-else, while, for, etc.). They
decided to keep the parse trees as close to Java as possible instead of
transforming them to Smalltalk parse trees. The required extensionsto the
system can be confined to the parse tree traversal layer.

They compared HotDraw and the RB in Smalltalk to Drawlets and
JRefactory in Java, searching for two simple patterns. double-dispatch and
getters. For double-dispatch detection, they found they needed three
language independent rules and three dialect-specific rules. They also
searched for Visitor; this only needed language independent rules. They
also looked for Template Method.

Their conclusions are that you can reason over OO programsin alanguage-
independent way. They found that the set of dialect-specific rules grew
more slowly than the language-independent ruleset, suggesting that in time
the dialect-specific ruleset will become complete.

They want to detect which patterns are truly OO-language-independent
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and which are really language-dependent (or at least, not independent as
current phrased). They have just made it generate code from the language
independent form. They do no type inferencing yet; they may in time.

They found no false positives. False negatives are harder to detect; they
checked with great care and believe there were none.

Q. Uses? You can understand a large system better by searching for e.g.
visitor or template pattern uses and browsing them.

Q. Onyour slide, the RB has 14 visitor patterns but JRefactory has 174;
why? 174 is the number of participants in visitor, not number of patterns;
Javaforces amuch larger numbers of objects to participate in the pattern.

Q. Speed? Some checks took an hour but can be much speeded up.

Induced I ntentional Software Views, Tom Tourwe, Johan Brichau,
Andy Kellensand Kris Gybels

Andy had no difficulty persuading us that large software systems are often
inadequately documented. Software Views highlight important design
structuresin code. Views are extensional (user defines contents) or
intensional (rule-defined). In the Star Browser, extensional views are very
easy to make (user drag-drops from StarBrowser) but it is hard to handle
very large sets and they are apt to get out of date as the system develops.

Intensional views just define arule. Asthe program changes, the view is
updated. Asthe view gets large, they scale well. Theintension rule also
documents the intention (note spelling) of the view. However they require
much knowledge of meta-programming to write and get right.

Induced intensional views aims to make writing correct views easy by
using logic programming to deduce the rule from examples. The
requirements are a set of examples and a background theory. An
inductional algorithm convertsthe examples (‘facts' inlogic programming
lingo) to an intensional view definition. (He gave an example of aderived
rule. Its last check was that class inherits from itself indicating that their
algorithm needed further refinement to eliminate redundancies.)

Their experiments reveal that rules can be found but the current algorithm
is sensitive to the number of examples and the order in which they are
presented. They might solve this by making the rule semi-automatic,
getting some input from user. Performanceis also less than ideal.

A prototype tool exists (Star Browser extension).

Q. | create some extensional views for my various utilities, then submit
these to thetool to be given an intensional view? We did that for the visitor
pattern; it produced arule very like the one Roel wrote.

Q (Michael Prasse) if | haveaUML design, can | integrate that knowledge
with this tool? (I missed the detail of the answer which | think dealt with
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the different formats of the StarBrowser design constructs and UML's
design constructs, so that the user would have to map between the two.)

L anguage and Reflection
M etaclass Composition usng Mixin-Based I nheritance, Noury
Bouraqgadi, Computer Science Laboratory, Ecoles des Mines
Mixins are an alternative to multiple inheritance. Supposed you want class
C (superclass A) and class D (superclass B) to share code. Extract the code
to share to amixin class X. Noury’s prototype (MetaClassTak) will
generate classes X1 and X 2 behind the scenes, and quietly insertstheminto
the hierarchy between A -> C and B -> D. The protocal is, e.g.

Poi nt subCl ass: #Col our BoundedPoi nt

Col our BoundedPoi nt
m xins: (Array with: Colour wth: Bounded).

The mixin order determinesthe order of generation of invisiblelightweight
intermediate classes and therefore the order of searching for implementors
in the mixins.

Problems: calling patternssuch as sel f cl ass fooandsel f new bar
may not work for mixininstances. In Smalltalk, there are automatic parall el
hierarchies between A -> B and A class -> B class. The basic metaclass
system breaks this link for the lightweight mixin classes. Thereis aso
unwanted class property propagation; for example, B may become an
abstract classbecause of the new inheritance. To overcomethese problems,
Noury gives classes properties that the system uses to avoid the unwanted
class (mis)propagation of effects. In hisframework, mixins avoid the
undesirable class property propagation effect. |mplementation in Squeak
was straightforward and caused no performance loss (because it generates
classes so relies on standard VW lookup mechanism).

Future plans include refactoring the Squeak libraries to use mixins (will
need to moveit into the kernel, which will give them a bootstrap problem).

Q. Port to VW for wider use? Noury has no plansto do so; he would
welcome someone else doing so.

Q. Super sends? A mixin’'s super will point to the superclass of the mixee.
Q. Tool support? None as yet.

Q. Mixins are classes? Mixins are classes at present. Perhaps they could
and/or should subclass ClassDescription or Behaviour but not Class.

Q. Mixins can have superclasses? Not at present. (Traits alow a sort of
compositional inheritance but that is a different model.)

Q. Use mixins to do instance-based behaviour? It is possible but Noury
does not want to confuse the work by expanding the feature list too much.
(I note that John Brant had a utility for doing instance-specific behaviour
using lightweight classes that had resemblances to what Noury described).
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Q. (Andrew Black). Studies suggest that 15 - 25% of the collection
hierarchy code could be eliminated by use of mixins.

Environments
Unanticipated I ntegration of Development Tools using the
Classification Model, Roel Wuyts and Séphane Ducasse
(See Rodl’s paper for much more detail on this.) So what is the problem
with integration? | ntegrated tools (e.g. Macromedia's toolset) presuppose
they have anticipated what integration is needed. Try integrating
VisualWorksinto thistoolset. Inrea life, you discover the need to integrate
tools you did not anticipate. They have GUI compatibility issues. Their
models are different. Asaresult, users do the integration by hand: cut and
paste, file export and import, etc.

We want to use one tool’s output as another tool’sinput. The classification
model is alightweight item grouping model. Items are manipulated by
services and the visitor pattern links these. The two axes of variability are:

e custom items
e custom serviceson items

Thisletsyou imposethe integration architecture from outside. Theoriginal
tools do not change. The integrator, not the origina developers, does the
integration (example of good OO design; theright ‘object’” does the work).

A new service as added by adding anew visitor. Subclass Service, override
methods for existing objects if you want the new service to handle those
objects differently and add a method for new item typeif your new service
must handle them specially. Suppose you want to handle methods
differently:

Servi ce doMet hod: aMet hod
NdoObj ect: aMet hod

| conServi ce>>doMet hod: aMet hod
i conFor: aMet hod

Roel showed integrating Advance (UML editor) and SmallBrother (tool
for watching which methods you have browsed). They were not designed
to work together but now you want to see recently-browsed UML classes.
Just make a new service, AdvanceEditor. that supports the SmallBrowser
MethodHistory item. It isin VisualWorks and in Squeak (where many
services have been added). Class extensions are key to using the visitor
pattern. Compare Eclipse: they need far more code becausetheir packaging
mechanism does not support class extensions so they must use observers.

Q. (Niall) DragDrop can be controlled by the item types dragged from and
to? Yes, by doing DragDrop as a service (done in Squeak today, in VW as
soon as Roel back-portsit).

Q (Daniel and others) Service conflict possibilities? You can point at
different service configurations. If two services handle the same item with
the same name, there could be conflict (I did not catch all that Roel said).
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A Browser for Incremental Programming, Nathanael Schérli, SCG
University of Bern and Andrew P. Black, CSE Oregon Health and
Science Univer sity

Incremental Programming iswhat we doin Smalltalk. It ismore productive
and morefun than other kinds of programming. Smalltalk letsyou program
with limited knowledge of what arguments this method will want and what
classit should live on when you start writing it, etc., by alowing generic
protocols without type declarations. It lets you work in multiple contexts
by providing multiple windows and tiling browsers. What standard
Smalltalk browsers do not provide is information about the completeness
of classes and their collaboration. But thisinformation is in the code and
modern machines are fast enough to compute it and keep it up to date.

Virtual categories (method categories, i.e. protocols) are computed by the

browser from the code:

* -requires-: methods used by the class for which no method is defined /
inherited

» -supplies-: required and provided (I wondered if it should be called
‘supplied’)

e -overrides-: overrides of inherited
» -sending super-: those that send super

The browser showsthesefor local visibility and for visibility to superclass.
Andrew demonstrated by writing a ssimple app. Methods required but not
yet written appeared in his browser navigator’s selector pane as a colour-
coded selector inthe -required- protocol. Ashewrote more methods, others
appeared in the -requires- list and class names al so changed colour as they
had or had not unsatisfied method requirements. Abstract classes should
have unsatisfied requirements; at present the tool leaves them so even if
you provide self subclassResponsibility implementations of them.

The browser is good for understanding and modifying existing class
hierarchies. It shows which methods are core and which are support.
Collection has four core methods: add: , r enove: i f Absent:,do: and
at Random , and 110 other methods. The browser showsthesefour in blue.
In Bag, we can see the four supplied methods and 10 others that override
to disable or to improvetheir efficiency. A few other methodsarein Bag to
extend its features.

They aso found accidentally abstract classes. Fr act i on should
implement pri nt OnBase: but noone had noticed it before. Bi t map
should implement pri ni tiveFai | but doesnot. Why are these errors
present in a codebase used by thousands of people, some much better
programmers than Andrew? It is because they did not have the right tools.

Implementing -requires- was not easy; it required alot of careful thinking
to make it work in real time.

Behavi or >>requi res
"sel f reachabl eMet hods sel f Messages di fference:
(self all Reallylnpl ement edMet hods)
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Finding r eachabl eMet hods ishard.

Self sends need a parse of method text. A change in Object might ripple
down to change the requirements of every classin theimage (Squeak base
has 60,000 methods) so they cache all the self sends for each class.
Nathanael had two key insights:

» For each message, cache the methods that send it, not the other way
round.

* Youdon't need to know the required set, only whether it is empty or
not.

With these optimisations, computing the required set takes 100ms.

This goes beyond existing tools. Eclipse’ to-do list is only updated on
global recompilation. VW decorates local properties (super sends and
overrides). He's unsure if the StarBrowser can be made to work with this
due to the need for a complex optimised implementation.

They may provide diagrams of the self-send info since some cyclic loops
are valid while others mean ‘you must override one of these methods,
whichever one you wish’.

Q. Why show deliberately abstract classes asincomplete? Andrew plansto
add a separate colour for abstract classes (i.e. ones with no missing
methods but some subclassResponsibility methods).

Q. Sort the -all- category by dependencies? It's a partial order, not atotal
order so asorted list will lose information but might still be useful.

Q. What's the use of -supplies-? It helps you see how the class interacts
with its superclass.

Q. Smalllint does some of these checks. Add your codeto Smalllint? Could
do.

Q. VA Abt classes override DNU. How does the tool handle this? The
problem is also there in Squeak. They do not recognise as self-sends cases
where self isassigned to atemp or when amessage is sent to self class new.
Magnitude defines less than as greater than sent to its parameter, which is
aself send but not recognised as such. DNU isjust another such case. The
tool works well in most cases, not all.

Q. Do byte code analysis instead of source code analysis? It looked hard.
They did some but although the Squeak image on the disk is portable the
one running on Andrew’s PowerPC is not the same as the one running on
another kind of machine. The Squeak tools all get it right but Andrew did
not even know this was happening until he worked late every night for a
week tracking down a bug. (Also, Roel pointed out that byte codes will
compile away information.)
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ESUG Academic Activities

Teacher Excellence Package, Gabriela Arevalo and Stephane Ducasse
ESUG offers a Teacher Excellence Package of Smalltalk books plusa CD
of non commercial Smalltalks and a prepared lecture with 400 slides. Itis
easy to request and ESUG pays so there is no strain on the University
budget. Just fill in the form http://www.esug.org.sponsoring/. The only
requirement isto show that you will use what you are sent and to say how
they will be used so you get sent the right books. (N.B. they send large
quantities of books to poor countries, less to rich but rich universities
should also register to get the slides and a book or two.)

The second package is the books plus the course. They have givenitin
several universities with excellent feedback.

They can also send the lecture material for local peopleto givethe lecture.
The slides are free for non-commercial use and can be used commercialy
(without Stephane’s name if you want to customise to your company)
provided you pay ESUG something. Please email Stephaneif you find any
errorsin the slides.

Other Discussions

Conclusions

Vassili mentioned that he found this conference more fun than Smalltalk
Solutions 2003, in part because of thisatmosphere of continual discussions
while looking at code. | suggested that having an explicit room for it,
explicit time in the schedule for it, and the Camp Smalltalk people setting
an example was what made the difference. At Toronto, the schedule was
filled by three talk tracks and there was no Camp Smalltalk to set an
example. Only one location had a possible discussion room next to it, the
others being far enough away to be inconvenient, and that room’s layout
did not invite pair-programming (lots of little round tables are unhel pful
when several want to sit and view a screen).

Stephane noted that the * Smalltalk mailing list in French’ was started
recently with 3 members and now has 17; the message is, just dolt.

Noury isconsidering aone or two day annual conferencefor Smalltalk that
ismore aimed at managers (ESUG has avery technical focus). Email him
if you have suggestions for the timing and content of such a conference.

My fifth ESUG and the best location since my first, or maybe ever.

* | likethe Knights of the Square Bracket logo.

» #Smalltalk and DotNetConnect handle the challenge of .Net.

« OOVM and YNVM show you can take Smalltalk anywhere.

» Successful small commercial projects (Seaside work and smallCharts).
» Patterns matter as well as code; SUnit resource patterns help usability.

» Daniel’swork on SqueakMap and mine on pluggable CM for the RB
might help some convergence and Common Base Smalltalk issues.
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